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1. HIOACHUTEJIBHAA 3AIIMCKA

VY4eOunbiii npeamer «buonorus» yriayO0néHHoro ypoBHs u3ydeHus (10—11 kiaccer)
ABISICTCA OJHMM U3 KOMIIOHEHTOB o0Opa3oBareibHONM oOnactu «EcTecTBeHHBIE HayKW».
Cornacuo mnonoxenusim PI'OC COO, mnpodunbHble ydeOHbIE NPEIMETHI, H3ydaeMmble Ha
yriyOJIEHHOM YpOBHE, SBIISIIOTCS criocoOoM nuddepeHnuanum o0yueHus Ha CTaplied CTYIeHH
IHIKOJIBI ¥ IPU3BaHbI 00ECIIEUUTh PEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPETHUM OOIIHMM,
CPEIHMM CIIELUAIbHBIM M BBICHIMM 00Opa3zoBaHHeM. B To jxe BpeMms KaKablil U3 3TUX y4yeOHBIX
IPEIMETOB JOJDKEH OBITh OPHUEHTHPOBAaH HAa NPUOPUTETHOE peIleHHEe O00pa3oBaTeIbHbIX,
BOCIIUTATEIbHBIX M Pa3BUBAIOLIMX 3a/la4, CBS3aHHBIX ¢ MpodopHueHTanued o0ydaroumxcs U
CTUMYJIMpPOBAaHUEM MHTEpeca K KOHKPETHOW o00JacTH Hay4yHOro 3HaHMs, CBA3aHHOIO
¢ Ouosoruei, MeIMIMHOM, KOJIOTUEH, ICUXOJIOTHEN, CIIOPTOM WUJIM BOEHHBIM JEJIOM.

[Iporpamma naér mpeicTaBiIeHHE O LENH M 33/Ja4ax M3y4eHHs y4yeOHOTO mpeamMeTa
«buonorus» Ha yriyO6n€éHHOM ypOBHE; onpenesseT 00s3aTebHOoe (MHBapUAaHTHOE) IIPEAMETHOE
COJIep)KaHue, €ro CTPYKTypUpOBaHUE IO pasjenaM M TeMaM, paclpejiesieHHe MO Kiaccawm;
PEKOMEH/1yeT MOCII€0BaTEIbHOCTh U3YUEHUS! yUeOHOT0 MaTepHraja ¢ y4€TOM MEeXIIPEeIMEeTHbIX
U BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Y4YeOHOIo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuaromuxcs. B mporpamme peann3oBaH NPUHLUI IPEEMCTBEHHOCTH € U3y4eHHEM OUOJIOTHH
Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHus, Oiarojapst dYeMmMy MPOCMAaTPUBACTCS
HAlpaBJIEHHOCTh Ha MOCJIEIYIolIee Pa3BUTHE OMOJIOrMYECKMX 3HAHWUN, OPUEHTHUPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHOHAYYHOI'O  MHPOBO33pPEHUS,  OSKOJIOIMUECKOIO  MBIILIECHUS,
HpeACTaBIeHU O 3740pOoBOM o00pa3e >KM3HM, HAa BOCIHUTaHHE OEPEKHOTO OTHOLICHHS K
OKpYKaroIleld MPUPOTHOW cpele. B mporpamMme Takke TOKa3aHbl BO3MOXKHOCTH YIeOHOTO
npeamera «buonorus» B peanuzanuu TpedoBaHuil CTaHaapTa K IJIAHUPYEMbBIM JIMYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM pe3yJibTaTaM 00yueHus U B (POpPMHUPOBAHUHM OCHOBHBIX BH/I0B
y4eOHO-TI03HABATEIbHON  JEATEIBbHOCTH  OOyYaroIUMXcs IO  OCBOEHHUIO  COJIEpXKaHMS
OMOIOTHYeCcKOro 00pa3oBaHMs Ha CTapIIeH CTYNEHH 001Ie00pa30BaTeIbHOM IIKOJIBI.

HopmaTuBHbIe, KOHUENTyaJbHbIe W HMHbIC OCHOBBI /UIA Pa3padoTKu padoueH
NPOrpamMmbl
y4eOHOro nmpeamera:

@enepanbubiii 3ak0H PO ot 29.12.2012 Ne273-d3 «O6 oOpa3oBanuu B Poccuiickoit
denepanuny;

ITpuka3z Muno6pazoBanuss P® ot 17.05.2012 Ne413 «O6 ytBepkaeHun (eaepanbHOTo
roCyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAPTa CPEIHETO O0IIET0 00pa30BaAHUY;

IIpuka3 Munnpocsemenuss Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHeceHuun
U3MEHEHUH B (peliepalbHbIi rocy1apCTBEHHBI 00pa30BaTeIbHbIA CTaHIAPT CPETHEro O0ILEero
o0Opa3oBaHus, YTBEpP)KICHHBIN INpHkazoM MuHHCTepcTBa 0Opa3oBaHHs M Hayku Poccuiickoit
®enepanuu ot 17 masg 2012 r. Ne 413» (3apeructpupoano B Muntocte Poccun ot 12 centsiOps
2022 r. Ne 70034)

[Ipukaz Munnpocsemienuss Poccum ot 18.05.2023 Ne371 «O6 yrBepx aeHUU
benepanbHO 00pazoBaTEeIbLHON MPOrPaMMBbl CPEAHETO OOIIET0 00pa30BaAHU;

[Ipukaz Munnpocsemnienus P® ot 15.03.2021 Nell5 «O6 yrBepxknenun I[lopsinka
OpraHu3allil ¥  OCYIIECTBJIEHHs  OOpa30BaTeNbHOW  JEATEIBHOCTHM 1O  OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIPOrpaMMaM - 00pa30BaTeIbHBIM MPOTPpaMMaM Ha4daJIbHOTO OOIIero,
OCHOBHOT'O 00IIIEro U cpeHero o01iero o0pa3oBaHus;

[Ipukaz Munnpocsemenuss Poccuum ot 05.11.2024 Ne769 «O6 yrBepx)aeHUU
benepanbHOro ImepeyHs Y4eOHUKOB, JOMYIIEHHBIX K MCIOJIB30BAaHUIO TPH peaTu3aluu
MMEIOLINX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHBIX MPOrpaMM HauyalbHOIO OOIIEro,
OCHOBHOT'O 0OII[ET0, CpeAHero oomero oO0pa30BaHUS OPraHU3ALUSAMH, OCYIIECTBISIOIIMMU
0o0pa3oBaTeNbHyI0 JEATEIbHOCTh, M YCTAaHOBJIEHUH MPEAEIBHOTO CpOKa HCIOIb30BaHUS
UCKJTIOUEHHBIX YYEOHUKOB M pa3pabOTaHHBIX B KOMILJIEKTE C HUIMU y4eOHBIX ITOCOOMIT»;
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[Ipukaz MunnpocBemenus Poccun ot  18.07.2024 Ned99 «O6  yTBepkaCHHHN
denepaabHOrO MEpeyHs AIIEKTPOHHBIX  O0pa3oBaTEIbHBIX PECYpCOB, JOMYIIEHHBIX K
UCIOJB30BAaHUIO  TpU  pealid3allid  MMEIOIIMX  TOCYAApCTBEHHYIO  aKKpeIUTAIHIO0
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOIuero
00pazoBaHUs»,

[TocranoBnenue I nmaBHOro rocyaapcTBeHHOro canutapHoro Bpada ot 28.09.20 Ne28 «O06
yTBepKaeHun caHutapubix npaswin  CII  2.4.3648-20 «CaHUTapHO-3MHAEMUOIOTHYECKUE
TpeOOBaHUS K OpraHM3alMM BOCHHTAHUS M OOydYEHUs, OTAbIXa M O3IO0POBJICHUS AETEH H
MOJIOJICHKI;

Konnenmus npenonaBanust ydyeObHoro mpeamera «buonorus» B 001ieo0pa3oBaTelbHBIX
opranmzaiusax Poccuiickoit  ®exepanuu, peaqu3ylOIIMX OCHOBHBIE  00pa3oBaTENbHbBIE
IpOTpaMMbl, 0J00peHHas pemeHnueM ¢eaepaabHOro y4eOHO-METOJMUECKOr0 00beTUHEHHUS TI0
obmemMy oOpa3zoBaHuiO, IPOTOKONI OT 29 ampernst 2022 Ne 2/22;

VYcraB, wunble nokanbHbie akTel PIBOY BO «Tam0oBckuii rocymapCTBEHHBIH
yHuBepcuteT umeHu I'.P. Jlep:kaBuna.

[Iporpamma Hacrtosimero yueOHoro mnpeamera «buonorus» pa3zpaboraHa Ha OCHOBE
denepanbHOi paboueil porpaMMbl CPEAHEro OO0IIero 0Opa3oBaHHsS MO y4eOHOMY MpPEIMETY
«buonorusy (yrinyOneHHbIH yPOBEHB).

OO0urasi XapakTepHCTHKA Y4e0HOr0 mpeaMera

Hemn U ens OBIIQJICHUE  OOYYAIOIIMMHCA  3HAHUSMH O CTPYKTYpPHO-
3aa4m (YHKIMOHAIBHOM  OpraHM3allud  JKMBBIX ~ CHCTEM  pa3HOro  paHra
HU3y4eHUs! U IPUOOpETEeHHEe YMEHHH WCIOJNIb30BaTh JTH 3HAaHUS B (YOPMUPOBAHHUU
yueOHOoro UHTEpeca K OmpeAenaéHHOM oOmacTh mnpodecCUOHATbHON JesTEeIbHOCTH,
npeaMera CBSI3aHHOW C OwWONIOTHEH, WM K BBHIOOPY Yy4eOHOro 3aBeleHUsS s
IIPOAOIKEHHS OMOJIOIMYECKOI0 00pa30BaHMsL.
3anauu:

OCBOCHHME OOYYAIOLIMMHCS CUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIENIHUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U IIPaBWJIAX, COCTABIIAIOIIMX COBPEMEHHYIO €CTECTBEHHOHAYYHYIO KapTUHY
MHpa; O CTPOEHHUU, MHOTOOOpa3uM U OCOOEHHOCTSIX OHOJIOTHYECKUX CHUCTEM
(kmeTka, OpraHu3M, MONYJSAIUs, BUI, OuoreomneHos, Ouocdepa); o
BBIIAIOIIMXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUH;

O3HAaKOMJICHHE OOydYaroIuxcs C¢ METOAAMU MO3HAHUS KMBOM MPUPOJBIL:
HCCIIEIOBATEIbCKUMU  METOJaMH  OMOJIOTMYECKUX HayK (MOJEKYJISIpHOU
U KJIETOYHOW OWOJIOruM, 3MOPHOJIOTUM U OMOJOTMH Pa3BUTHUS, TCHETUKU
U CEeJIEKIIMM, OMOTEXHOJOTMH W CHUHTETHYECKOM OWOJIOruM, MajeoHTOJOTHH,
9KOJIOTUM); METOJaMH  CaMOCTOSTENILHOTO  MPOBEIEHHUs  OHOJIOTHYECKUX
HCCTeOBaHUM B JabopaTopu | B pupojae  (HaOMoJeHUe, HW3MEPEHHE,
HKCHEPUMEHT, MOJICTUPOBAHUE);

OBIIaJicHUe OOydYaloIMMUCS YMEHHUSIMH: CaMOCTOSITENbHO  HaxOJIUTh,
aHAJM3UPOBATh U HCIOJIH30BATH OMOJIOIMYECKYIO0 HH(OPMAIIHIO; TOJIb30BATHCS
OMOJOTrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTMM MU COLMATbHO-PKOHOMHUYECKUMH U  HKOJOTHUYECKUMHU
npoOJieMaMy YeJI0BEYECTBa; OLICHUBATh IOCJEACTBUS CBOEH NEATEIBHOCTH IO
OTHOIICHUIO K OKpY’KaloLlel MPUPOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBIO  OKPYKAIONIUX JIIOJIeH; OOOCHOBBIBAaTH U COONIOAATH  MEpBI
npodunakTuku MHGEKIUOHHBIX 3a00JIeBaHUM, PaBUIa TIOBEICHUS B TPUPOJIE

n oOecrieueHus 0€30IMaCHOCTH COOCTBEHHOU JKA3ZHEIEATEIILHOCTH
B UPE3BBIYAMHBIX CUTYyallUSIX MPUPOJHOTO ¥ TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh  COBPEMEHHBIE pemieHuss  OMOJIOTMYECKHUX  3ajad,
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MOJICTTUPOBAHUST OMOJIOTHYECKUX OOBEKTOB M MPOIECCOB;

BOCIIUTAHHUE Yy 00YYarOMIMXCs IEHHOCTHOTO OTHOILIEHHS K KUBOW MPHUPOJE
BIEJIOM MK OTICNbHBIM €€ OO0BEeKTaM U sBICHUSAM; (opMupoBaHUE
HKOJIOTMYECKOM, TeHETUYECKOW IPaMOTHOCTH, OOIIEH KyJIbTyphbl MOBEICHUS B
MIPUPOJIC; UHTETPAIIUN €CTECTBEHHOHAYYHBIX 3HAHMIA,

npuoOpereHue  OOy4YarOUIMMHCS  KOMIIETEHTHOCTH B pallOHaJIbHOM
MPUPOIONONB30BaHUHU (COOIIIOICHNE TPAaBUII TIOBEICHUS B TPHPOJE, OXPAHBI
BHJIOB, JKOCHUCTEM, OHOC]epbl), COXpPaHCHHUU COOCTBEHHOTO 3I0POBbI H
3MI0pPOBbS  OKPYXAlOMMX  JoJed  (coOmomeHuss Mep  MpOPUIAKTHKU
3a0oneBaHuid, oOecreueHne  O€30MAaCHOCTH  KHU3HEACSITENBHOCTH B
YpE3BBIYAMHBIX CUTYallUAX MPUPOJHOTO M TEXHOTEHHOTO Xapakrepa) Ha
OCHOBE HCIOJIb30BaHUS OMOJIOrMYECKUX 3HAHWM M yMEHUW B TIOBCETHEBHOM
KU3HU;

CO3JaHME  YyCIOBHM  JUIsi  OCO3HAaHHOrO  BbIOOpa  oOydaromUMUCS
VHIUBUIYAIbHON o0pa3oBaTenbHOI TPAaeKTOPHH, CrocoOCTBYIOMIEH
nocneayomemMy npohecCHOHATLHOMY CaMOOIPEAENEHUI0, B COOTBETCTBUU
C MHJIMBHIyaJIbHBIMH WHTEPECAMHU U IOTPEOHOCTSIMH PErHOHA.

MexnpeamMeTH
ble CBSI3H

[Ipeamer (Ha3BaHKE TEMBbI)

buonornueckoe COIACPIKAHUC

Xumus: YrieBoasl.
Knaccugukanus yrieBonos.
Kpaxman u nemnonosa kak
OMO0JIOTNYECKHE OTUMEPBHI.

OyHKIWA, CTPOCHHUE, 3HAYCHUE
YIJI€BOJIOB.
Momnocaxapusl. Jucaxapusbl.

Onurocaxapubl. [lonmucaxapubl.

AMMHOKHMCIIOTEI M O€lKH. | OyHKIMSA Kpaxmaua | [EJUIIONIO3bI.

buonornueckne  QyHKuuHM | MecTOHAXOXK/EHHS B KIETKE.

0emKOB. Crtpoenue, 3Ha9eHUE OEIKOB.
CrpourenbHas, KaTaJINTUYEeCKas,
PEryJIATOpHAsl, COKPATUTEIbHAS U T A.

Okonorusi:  Oxonorusi  — | KonkypeHnuus. XHIHAYECTBO.

KOMILIEKC HayK o | [lapazutuzm. Cumobuo3.

B3aMMOOTHOILIEHUAX 3arpsi3HeHusl. ITocnencrBus

OpPraHM3MOB C OKPYKAaIOILEH | aHTPOMOTEHHBIX (PaKTOPOB.

Cpeaou.

B3auMooTHoOImIEHUs

YEJIOBEKA C OKPYXKarolen
cpenou




Mecto yueOHOro npeamera B yueonom miame OOII COO

VYyeonsiii npenmer «buonorus» B yueoHom miane OOIlI COO sBnsercs
00s13aTeIbHBIM yU4E€OHBIM PEIMETOM 00YJarOIINXCS.

O6beM yueOHOro mpeIMeTa U pacipeielIeHUe ero
1o rojam (kiaccaM) o0ydeHust

[on OO11ee KOJIMYECTBO YacoOB HenenbHas Harpy3ka B gacax
oOyJeHus/Kiace

1ron/10 kimacc 102 3

2 ron/11 xmacc 102 3

Onenka pesynbratoB ocBoeHuss OOIl COO mno yueOHOMY MpeaMeTy
«buosiorus» MPOBOAUTCA B COOTBETCTBHM C IIYHKTOM «CHcTeMa OLEHKH
JOCTUKEHUS TUIAHUPYEMBIX PEe3yJlbTaTOB OCBOEHMSI OCHOBHOM 0Opa3oBaTelbHOU
porpaMMbl cpesiHero obiiero obpaszoBanus» 1eneporo pasaena OOII COO» u
«IlonoxxeHHneM O TEKyLIEM KOHTPOJIE YCIEBAEMOCTH W IPOMEKYTOYHOU
aTTecTalMi OOy4aroIIMXcsl O OCHOBHOM 00pa3oBaTENbHON MPOrpaMMe CPEIHETO
obmero oOpa3zoBanus B @PI'BOY BO «TamO0BCckMil rocynapCTBEHHBIM
yHuBepcuteT uMenu ['.P. Jlep:xxaBuHay.

@opMBI KOHTPOJIA U OLEHKH 3HAHUW M YMEHHUW B paMKax IPOMEKYTOUYHOU
aTTecTaluu onpeaensaoTcs yueousim manom OOIT COO.

JIEeMOHCTpallMOHHBIE BApUAHTBI KOHTPOJIBHO-U3MEPUTENBHBIX U OLIEHOYHBIX
MaTepHaJIOB IPUBEAECHBI B IPUJIOKEHUH | K JaHHOW ITporpamMe.




2. IINIAHUPYEMBIE PE3VYJIIbBTATbBI OCBOEHUSA VYUYEBHOI'O

NNPEAMETA

O6pa3zoBarenb [Inanupyemblie pe3ynbTaThl Paznen(er)/

HBIE TeMa(bl)

pe3ynbTaThl, B YpoBeHb OCBOCHHS y4e0HOTO

T.4. C y4eTOM yrayOIeHHBIN npeaMera

paboueit

POrPaMMBI

BOCTIMTAHUS

JINYHOCTHEIE 1. I'paxaaHCcKOro BOCIUTAHMS: Tema 1.
c(hOpMUPOBAHHOCTh rpa)xIaHCKON MO3UIIUU buonorus kax
o0yJaromerocsi Kak akTHUBHOTO M OTBETCTBEHHOT'O 4JICHA HayKa

poccuiickoro o01ecTBa;

OCO3HAaHME  CBOMX  KOHCTUTYLMOHHBIX  IpaB H
00513aHHOCTEH, yBaXKEHHE 3aKOHA U TPABOIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM AESATEIBHOCTU IIPU
CO3JIlaHMM y4eOHBIX IPOEKTOB, PEUIEHHU YYEeOHBIX U
[I0O3HABATENIbHBIX  33J1a4, BBINOJIHEHUM OMOJIOTrMYECKHX
JKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpPEAENATh COOCTBEHHYIO IO3ULUIO 10
OTHOIICHHIO K SIBIICHUSIM COBPEMEHHOM JKU3HU U OOBICHATH
e€;

YMEHHME YUUTHIBaThb B CBOUX JEHUCTBUSAX HEOOXOIWMOCTb
KOHCTPYKTUBHOTO B3aUMOJEWUCTBUSA JIOACH C Pa3HBIMU
yOeXKIEHUSMH, KYJIbTYPHBIMH HEHHOCTSIMH U COLMATBHBIM

ITOJIOXKCHHEM,
TOTOBHOCTb K COTPYAHHUYCCTBY B IMPOLECCE COBMECTHOIO
BBITTOJTHCHU A y‘le6HLIX, IMO3HABAaTCIbHBIX u

HCCIIEIOBATENILCKUX 3a/1a4, YBAXKUTEJIBHOTO OTHOIIEHUS K
MHEHUIO OMIOHEHTOB MPH 0OCYXJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOT0 COJIEP/KaHUS;

TOTOBHOCTh K T'YMaHUTAPHOU u BOJIOHTEPCKOU

NEeSATEIbHOCTH.
2. I[TaTpuOTHYECKOr0 BOCTIMTAHUS:
c(hopMUPOBAHHOCTH pOCCHUiiCKOM rpak 1aHCKOM

UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY HApOAY,
YyBCTBAa OTBETCTBEHHOCTH Iiepes; PoawHoN, ropaoctu 3a
CBOM Kpaii, CBOX0 PonvHy, CBOM fA3BIK U KYJBTYPY, IIPOILIOE
U HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOIIECHWE K IPUPOJHOMY HACIECIUIO H
MaMATHUKaM MpUPOJbI; IOCTHXKeHusM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ, POCCUHCKUX YYEHBIX B
CTaHOBJICHHE U pa3BUTHE OMOJIOTUHM, TOHUMAHMS 3HAUYEHUS
OMOJOrMM B TMO3HAHUM 3aKOHOB MPHUPOJABI, B KU3HU
YeJI0BEKa U COBPEMEHHOT0 O0IIeCTBa;

uaeiHass yOeXIEHHOCTb, T'OTOBHOCTh K CIY)KEHHUIO H
3ammre OTeyecTBa, OTBETCTBEHHOCTH 32 €T0 CY/b0Y.

3. JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSI:

Tema 2. XKussie
CUCTEMBI I HUX
U3YyYeHUE

Tema 3.
Buonorus kierku

Tema 4.
XuMuueckas
OpraHu3alus

KJICTKH

Tewma 5.
Crpoenue

U QYHKIIH
KJIETKU

Tema 6. O0OMen
BEIIECTB
U TIpeBpalieHue
SHEPTUU B KIIETKE

Tema 7.
HacneactBennas
uHpopManus u
peanusanus e€ B
KJICTKE

Tema 8.
JKusaeHHbI
LIMKJI KJIETKU

Tema 9.
Crpoenune

U QYHKIIH
OpPTraHU3MOB

Tema 10.
Pasmuoxenne n
pa3BuTue
OpraHU3MOB

Tema 11.
T'enetnka —
HayKa o
HaCJIEICTBEHHOCT




OCO3HaHUE JYXOBHBIX LIECHHOCTEN POCCUKCKOr0O HAPOAa;
c(OPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO

IMOBEACHMUS,
CIIOCOOHOCTh ~ OIICHUBATh CUTYallMl0 W  T[PUHUMATH
OCO3HAHHBIE PEUIECHHUS, OPHEHTUPYSICh HA MOPAIBHO-

HPAaBCTBCHHBIC HOPMBI U IICHHOCTH,
OCO3HAHHC JIMYHOI'O0 BKJIaJa B IIOCTPOCHUC YCTOI\/JI‘II/IBOI‘O

Oymynero;
OTBCTCTBCHHOC OTHOILICHUEC K CBOUM pOZ[I/ITCJ'ISIM,
CO3JaHNI0 CCMbU Ha OCHOBC OCO3HAHHOI'O IIPHUHATHUA

LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C TPAAUIUSIMHU
HaponoB Poccum.

4. IcTEeTHYECKOr0 BOCIIUTAHHS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas SCTETUKY
ObiTa, HAyYHOTO M TEXHUYECKOIO TBOPYECTBA, CIIOPTA,
TpyZa, OOIIECTBEHHBIX OTHOILICHUH;

HOHUMAHNE  DMOLMOHAJIBHOIO  BO3JECHUCTBUS  JKUBOU
MPUPOJBI U €€ IEHHOCTH;
TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJAX

HCKYCCTBa, CTPEMJICHHE IpPOSABIATH KauecTBa TBOPYECKOMN
JTUYHOCTH.

5. ®u3u4ecKOro BOCIUTAHMSA:

MOHMMAaHHWE M pealu3alus 3J0pOBOro U 0e30macHoro
oOpa3za  ku3HH  (3J0POBOE  MHTaHWE, COOJIIOJICHUE
TUTHEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATHH W OT/ABIXa, PEryisipHas (u3MuecKas aKTUBHOCTB),
0epeKHOTr0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DH3MUECKOMY U ICUXMUYECKOMY 3/I0POBBIO;

NOHUMaHWE IIEHHOCTU TMpaBWJ HMHIUBUAYaJIbHOTO H
KOJUIEKTUBHOTO 0€3011acCHOTO TMOBEAEHHUS B CHUTYyalMsX,
YIPOXKAIOLINX 3/J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHHE TTOCIIEJACTBUI U HEMPUSTHS BPEAHBIX MMPUBBIYECK
(ynorpe0JieHus aJKorosi, HAPKOTUKOB, KYpPEHUS).

6. TpynoBoro BocnuTaHms:

TOTOBHOCTb K TpYyHy, OCO3HAHHE LIEHHOCTH MacTepCTBa,
TPYIOIIIOOHE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U
COIMAIbHOW HAMPaBJIEHHOCTH, CITIOCOOHOCTh HHUIIMUPOBATH,

IUIAHUPOBaTb W CaMOCTOSITENIBHO  BBINOJIHATH — TaKylo
NeSITENIbHOCTD;
UHTEpEC K pas3iauyHbiM chepaM MnpodeccHoHaNbHOM

JEeSITEeIbHOCTH, YMEHHE COBEpINAaTh OCO3HAHHBIA BHIOOD
Oymyuieit mpodeccu U pearu30BbIBATh COOCTBEHHBIE
KU3HCHHBIC ITJIAHBbI,

TOTOBHOCTh W  CIOCOOHOCTh K  OOpa3OBaHHIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

7. IKOJIOrMYeCKOro BOCIIMTAHUS:

9KOJIOTUYECKH TeJIecO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK
WCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

IIOBBIIIICHUEC YPOBHA SKOJIOTHYECKOU KYJIBbTYPBHI:
MPUOOPETEHUE OMBITA TUIAHUPOBAHUS MMOCTYIIKOB M OIICHKH

15851
U3MEHUYHUBOCTH
OPraHu3MoOB

Tema 12.
3aKOHOMEPHOCTH
HaCJIeICTBEHHOCT

"

Tema 13.
3aKOHOMEPHOCTH
U3MEHYUBOCTHU

Tema 14.
I'enetuka
yeJI0BeKa

Tema 15.
Cenexims
OpPraHH3MOB

Tema 16.
buorexnonorus
1 CUHTETHYECKas

ouoaorus

Tema 1.
3apoxieHue u
pa3zBuTHe
9BOJIFOLIMOHHBIX
MpECTaBICHUI
B OHonIOoruu

Tema 2.
MukposBonronus
U €€ pe3yabTaThbl

Tema 3.
MakposBonronus
U e€ pe3ynbTaThl

Tema 4.
IIpoucxoxnenue
U pa3BUTHE
JKM3HHU Ha 3emiie

Tema 5.
IIpoucxoxnenue
YeJloBeKa —
AHTPOIIOT€HES

Tema 6.
OKkojorusg —
HayKa
0 B3aMOOTHOIIIE
HUSIX OPraHU3MOB
u
HaJIOPTraHU3MEHH
BIX CHCTEM
C OKpY>Karoleun
cpenoit

Tema 7.




UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYXKAIOIEH CPEMBL;

OCO3HaHME IJIOOAIBHOIO  XapakTepa  HIKOJIOTHYECKUX
poOJIeM U IyTeH UX perieHus;

CHOCOOHOCTh ~ MCIOJB30BaTh  NpUOOpeTaeMble  MpHU
U3y4YEHUM OHWOJIOTMM 3HAaHMS U YMEHUS NpPU PELICHUU
npo0iem, CBSI3aHHBIX c palOHAIbHBIM
HIPUPOJIONONB30BAaHUEM (COOJIIOIEHUE MPAaBHJI IOBEICHUS
B IIPUPOJE, HANPABJICHHBIX HA COXPAHCHUE PABHOBECUS B
HKOCUCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCAIIUX BpeEX
OKpY’Karollled NPUPOJHON Cpele, YMEHUE IIPOTHO3HPOBATH
HeOJIaronpusTHbIE JKOJIOTHYECKUE IIOCJIEICTBHS
MpEANPUHUMAEMBIX JCHUCTBUN U IIPENOTBpALIATh UX;

HaJIMYUE  Pa3BUTOIO  BKOJOTMYECKOTO  MBIIIICHMUS,
9KOJIOTMUYECKOI KYJIBTYpBI, OmbITa JESITEIbHOCTH
9KOJIOTMYECKON HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS UMU B [I03HABATEJIbHOM,
KOMMYHHMKATUBHOM U COL[MAJIIbHOM IPAaKTHKE, TOTOBHOCTH K
Y4aCTHUIO B IPAaKTHYECKOH JAESITEIBHOCTH 3KOJOTMYECKON
HaIpPaBJIEHHOCTH.

8. IleHHOCTH HAY4YHOI'0 MO3HAHMSA:

c(OpMUPOBAHHOCT MMPOBO33PEHUS], COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH U OOIIECTBEHHOU
IIPpaKTUKHA,  OCHOBAHHOIO  Ha  JuWajore  KyJbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAaHUI  CBOEro  Mecra B
MOJINKYJIbTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YATATEIBCKOW KYJIBTYpPBI
KaK Cpe/CTBa B3aUMOIEHCTBHS MEXAY JIFOJIbMU M MTO3HAHUS
MUDa;

NOHMMAaHHE CTIeUU(PUKU OMOJOTUN KaK HAyKH, OCO3HAHMS
e€ poau B (OPMHUPOBAHMM DALUOHAIBHOTO HAYYHOI'O
MBILIUIEHUS, CO3JAaHUM LEJIOCTHOTO IIPEACTaBIECHUs 00
OKpPY’KaIOIlIEM MHUpE KaK O €IMHCTBE NPHUPOABI, YEIOBEKA U
oOmiecTBa, B IMO3HAHUU NPUPOJTHBIX 3aKOHOMEpPHOCTEH U
peleHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJIi COBPEMEHHOM
UBWIN3ALUU: O0EcleYeHus: HOBOTO YPOBHS pa3BUTHUS
MEAUIMHBL; CO3JaHUE NEPCIEeKTUBHBIX OMOTEXHOJIOTUH,
CIOCOOHBIX ~ pelIaTh pPeCcypcHblE MPOOJIeMbl pPa3BUTHUS
YeJl0BEYeCTBA; IOMCKAa MyTeH BbIXOAA W3 IIOOATBHBIX
HKOJIOTHYECKUX MpobieM U obecneueHus mepexoja K
YCTOWYMBOMY Pa3BUTHUIO, PAI[MOHAJIBLHOMY HCIOJIB30BaHUIO
MIPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B  MOJIYYEHHH OHOJIOTHYECKUX
3HQHUW B [eJsIX TOBBIIIEHUS OOwed  KYyJIbTYpHI,
€CTECTBEHHOHAaY4YHOW IpaMOTHOCTH, KaK COCTaBHOM 4acTH
(GyHKIIMOHAIBHOM IPaMOTHOCTH oOyyJaromuxcs,
dbopMupyeMOii TpU U3yUEHUH OUOJIOTHH;

MOHMMAaHKE CYIIHOCTH METOJ/IOB IMO3HAHHUS, HUCIIOIb3yEMbIX
B ©€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BATh
MoJIyyaeMble 3HaHMS JJIs aHalIM3a M OOBSICHEHMs SIBICHUUN

Opranu3mMbl
U cpera
oOuTaHuA

Tewma 8.
DKOJIOTUs BUIOB
Y TONMYJSIIUN

Tema 9.
OKOIOTHI
COOOIIIECTB.
DKOJIOTHYECKHE
CHCTEMBI

Tema 10.
buocdepa —
riaobanbHas
9KOCHCTEMA

Tema 11.
YenoBek u
OKpYyKaroIas
cpena
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OKPY’KAaIOIIEr0 MUPA U MPOUCXOIAIIUX B HEM HM3MECHEHUMU;
yYMEHUE JenaTb OOOCHOBaHHBIE 3aKJIIOUEHHMs Ha OCHOBE
Hay4YHbIX (AKTOB W MMEIOIIUXCSA JAaHHBIX C  IEJIbI0
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIIBHO HCIIOJIb30BaTh
OMOJIOrMYeCKHe 3HAHUA TSl pellieHHs] IPOoOJIeM B peallbHbIX
KU3HECHHBIX CUTYallUsIX;

OCO3HAHHE LIEHHOCTU HAYy4YHOU JESATEIBHOCTH, FTOTOBHOCTH
OCYILECTBIATh  IPOEKTHYD M MCCIEAOBATEIbCKYIO
JESATEIIbHOCTh HHAUBUIYAIbHO U B TPYIIIE;

TOTOBHOCTH M CIOCOOHOCTH K  HENPEPHIBHOMY
0o0pa3oBaHMI0 M  CaMOOOpa3o0BaHMIO, K  aKTUBHOMY
MOJTyYCHHIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBUH C
KU3HEHHBIMU OTPEOHOCTSIMH.

Meranpeame
THBIE

1. CamocrosTensHO QOPMYIMPOBATh U AKTyaTH3HUPOBATH
npoOieMy, paccMaTpuBaTh €€ BCECTOPOHHE; OCYIIECTBISTH
KOMMYHHUKAIlM BO BceX cdepax IKU3HU; aKTHUBHO
y4acTBOBAaTh B JMAJIOTe WM JUCKYCCHHM IO CYIIECTBY

oOcyxnaemMo  TeMbl  (YMEHHE  3aJaBaTb  BOIIPOCHI,
BBICKa3blBaTh  CYXXIEHHS  OTHOCUTEIIBHO  BBIIIOJHEHUS
npenjgaraéMo  3ajayd, — y4yuThIBaTb ~ MHTEPECHl U

COTJIACOBAHHOCTb TMO3MIIMHM JPYrUX YYacTHUKOB JHMAajora
WJTU JIUCKYCCHUH);

Tema 1.
buosornsa xak

HayKa

2. WCNOJB30BaTh IPU OCBOCHHHM 3HAHUW MTPUEMBI
JIOTUYECKOTO0 MBINIUICHHUsT (aHalu3a, CUHTE3a, CpPaBHEHUS,

Tema 2. XKussie
CUCTEMBI I HUX

kinaccuukanuu,  0OOOIIEHUS),  PACKPBIBAaTh  CMBICI U3y4eHUE
OMOJIOTMYECKUX TOHATUH (BBIACIATh HMX XapaKTEPHBIE
MIPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHATHUSIMU);

3. OIpenensTs IeNu AeATeIIbHOCTH, 3a/1aBasi TapaMeTpsl U Tema 3.

KpUTEPUH UX JOCTUKEHMS, COOTHOCHTH DPE3YyJbTaThl
NESTEIbHOCTH C IIOCTABJIEHHBIMM LIE€JISIMU;PAclO3HABATh
HeBepOalbHble CpeACTBa OOLICHHs, NOHUMATh 3HAYCHHE
COLIMAJIbHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHUS
KOHQUIMKTHBIX CHUTyallul; yMeTb CMArdaTb KOH(DIUKTHI U
BECTHU IEPErOBOPHI;

buonorus kiaetku

4. WCnoNb30BaTh Ouonoruueckue HIOHSITHS TUISL Tema 4.
0oOBsICHEHHUS] (PAKTOB U SIBJICHHUM YKUBOM MPHUPOABI; BIaJIETh Xumuueckas
pasNUYHBIMM CcIIocOOaMu  OOIIEHHS W B3aWMOJCHCTBHUS; OpraHu3aLys
MOHUMAaTh  HaMEpeHUs  JApYyrux  JIoJeil, HposBIAThH KJIETKU
YBAKUTEIBHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOU
dhopme GopMyTHpPOBATH CBOM BO3PAKECHHS;

5. CTpOUTH JIOTMYECKHE pacCyXIeHHs (MHAYKTHBHBIE, Tema S.
JeNyKTUBHBIE, 110 aHAJIOTMH), BBISBIISTH 3aKOHOMEPHOCTU U Crpoenue
IIPOTUBOPEYHS B paccMaTpuBaeMbIX SIBJICHUSX, U QYHKIUHU
(GbopMynupoBaTh BBIBOJBI W 3aKIIOYEHUS;Pa3BEPHYTO U KJIETKH

JIOTUYHO Hu3JjiaraTb CBOXO TOYKY 3pCHUA C HCIIOJIB30BAHHUECM
SA3BIKOBEIX CPCICTB;

6. mpuUMEHSATh  CXEMHOMOJIENbHBIE  CpeACTBA  JJIs
MPEJICTABICHUS CYIIECTBEHHBIX CBS3€l M OTHOIIEHUW B
M3y4aeMbIX  OHONIOTMYECKUX  OOBEKTax, a  TakKke
MPOTUBOPEUYU PA3HOTO POJA, BBISIBICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX HCTOUYHUKAX;

Tema 6. O0OMen
BEIIECTB
U MpeBpalieHue
BHGPFI/II/I B KJICTKC
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7. paspabaTbiBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
aHaIM3a HMMEIOMINXCS MaTepPHAJIbHBIX W HEMaTepPHAIbHBIX

Tema 7.
HacnencrBennas

pecypcoB; TMOHHUMATh M HCIONB30BaTh MpEeUMyLIecTBa | HHGOpMAIHS U
KOMaHJIHOW M MHIUBHMIYyalbHOH pPa0OOTHl MpU pELIEHUU | peanu3aius e€ B
OMOJIOTMYeCKON MPOOJIeMbI, 00OCHOBBIBATh HEOOXOAMMOCTh KIIETKE
IPUMEHEHHsT TPYNNOBBIX (OPM B3aUMOJECHCTBUS IIpU

penieHny yueOHOH 3a1a4u;

8. BHOCHUTh KOPPEKTHUBBI B Tema 8.
JESITEIbHOCTh,  OLIEHUBAaTh COOTBETCTBUE  PE3YJIbTATOB Ku3HeHHbIH
LIeJIIM, OLICHUBATh PUCKU IOCIEACTBUN AESTEIbHOCTH; LUK KJICTKH

9. KOOPJIMHUPOBATh U BBIIOIHATH Tema 9.
paboTy B  YCIOBUSIX PEAIbHOIO, BHUPTYaJIbHOIO MU Crpoenue
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS; U QyHKIUHU

OpPraHU3MOB

10. pa3BuBaTh KpEaTHMBHOE MBIIUICHUE TIPH PEIICHUH Tema 10.
KHU3HEHHBIX NpoOJeM;BbIOMpaTh TEMaTUKy U MeToAbl | Pa3mHOXeHue u
COBMECTHBIX JEHCTBHI C y4€TOM OOLIMX HHTEPECOB H pa3BuTHE
BO3MOYKHOCTEH Ka)/I0r0 WieHa KOJIJICKTUBA, OpPraHUu3MOB

11. BJIaJ€eTh HaBBIKAMH Tema 11.
y4eOHOMCCIEI0BATENbCKOM M MPOEKTHOW JesTEIbHOCTH, I'enernka —
HaBBIKAMU  pa3pelieHusi TpoOJjeM; CIIOCOOHOCTBIO | HayKa o
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB | HAcClI€ACTBEHHOCT
pelIeHrs NPAKTHYECKUX 3a/]ay, NMPUMEHEHHIO Ppa3Iu4HbIX uu
METO/I0B IIO3HAHUS; M3MEHYHUBOCTH

OpraHU3MOB

12. ucnonp3oBaTh pa3iUYHbIE BUIBl JAEATENIBHOCTH IO Tema 12.
MIOJIYyYEHUIO  HOBOI'O  3HaHUSA, €ro  HUHTEpPIpETaluH, | 3aKOHOMEPHOCTH
peoOpa3oBaHUIO0 U MPUMEHEHUIO B YUEOHBIX CUTYaIUsX, B | HACJIEACTBEHHOCT
TOM 4YHUCII€ TPU CO3/JaHUU YYEOHBIX U COLHUANIbHBIX u
IIPOEKTOB;IPUHUMATh 1E€JIH COBMECTHOW JESTEIBHOCTH,
OpraHU30BbIBaTh M KOOPJIWHUPOBATh JEHCTBUS 1O €€
JOCTH)KEHHIO: COCTAaBJIATH IIJIAH JEHCTBUM, pacnpeneisiTh
poin ¢ y4éTOM MHEHHMH y4YaCTHUKOB, OOCYXIaTh
pe3yJbTaThl COBMECTHOM paboTHI;

13. ¢opmupoBaTh HAy4YHBI THUI MBIIUICHUS, BIIAICThH Tema 13.
HAay4YHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATUSAMU U | 3aKOHOMEPHOCTH
METOJIaMU; U3MEHYUBOCTH

CTaBUTh M (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHON J1eATENbHOCTH U dKU3HEHHBIX CUTYaIUsIX;

BBISIBIISATh IIPUYNHHOCIIEACTBEHHbIE CBSI3U " Tema 14.
aKTyaJlu3UpoBaTh 3ajauy, BbIIBUTATh TUIIOTE3Y €€ pellieHus, I'enetuka
HaXOOUTb  ApPryMEHTBl  JJI1  JOKa3aTelbCTBA  CBOMX 4esloBeKa
YTBEPKACHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

OLIEHMBATh KAa4e€CTBO CBOErO BKJIAJa M KaKJOTO0 yYaCTHHMKA
KOMaHAbl B OOmMHA pe3yapTaT MO pa3pabOTaHHBIM
KpUTEPHUSIM;

1. ananu3upoBaTh MOJyYEHHBIC B XOJI€ PEIICHUS 3a]laun Tema 15.
pe3ynbTaThl, KPUTHUYECKHU OILIEHHBATh HUX JOCTOBEPHOCTD, Cenexuust
IIPOrHO3MPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX; OpraHU3MOB

aBaTh OLICHKY  HOBBIM  CHUTYyalusM, OIICHUBATH Tema 16.
NpUOOPETEHHBI  ONBIT; TpeAjaraTh HOBBIE TPOEKTHI, | buorexHomorus
OLICHMBATh HWJEH C TMO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH, | U CHHTETHYECKas
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HpaKTI/I‘-IeCKOﬁ SHAYUMOCTH, OCYLICCTBJIATH IMO3UTHBHOC
CTpaTCru4CeCKOC€ IMOBCACHUC B Ppa3jIMYHBIX CHUTyalusaXx,

ounonorus

MPOSIBISATE  TBOPUYECTBO U BOOOpaxeHwHe, OBITh
WHHAUATUBHBIM.

1. ocymiecTBISITH ILieNCHANPABICHHBIN IIOUCK IEpeHoca Tema 1.
CPEACTB W CHOCOOOB JEHCTBUS B TNPO(PECCHOHANBHYIO | 3apPOKICHUE U
Cpeny;ucI0b30BaTh Ouosiornyeckue 3HAHHUS JUTSE pa3BUTHE
BBISIBJICHHMSI TPOOJIEeM M HMX pEHIeHUS B JKU3HEHHBIX U | OBOJIIOLHMOHHBIX
y4eOHBIX CHTYaIHsIX; IIPEACTABICHUI
BbIOMpaTh HAa OCHOBE OHMOJOTMYECKHX 3HAHUU IIeJieBble U B OMOJI0OTUM
CMBICJIOBBIE YCTAHOBKM B CBOMX JIEHCTBHSX U IIOCTYIIKAaX IO
OTHOLIEHUIO K JKMBOW TNPHUPOJAE, CBOEMY 3IO0pPOBBIO U
3JI0POBBIO OKPYKAIOLIUX;

2. yMETb TIIEPEHOCUTh 3HAHUS B II03HABATEJBHYIO U Tema 2.
MPaKTUYICCKYIO obnactu JKU3HEIEATENLHOCTH; | MHKPOIBOIOLUS
CaMOCTOSITEIILHO OCYILIECTBIIATh MO3HABATEIbHYIO | U €€ Pe3yabTaThl
JIESITEIIbHOCTD, BBISBJISITH  MPOOJIEMBI, CTaBUTh U

dbopMynupoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTeNIbHOM
JESTEIbHOCTH M JKU3HEHHBIX CUTYAIIUsIX;

3. yMeTh MHTETPUPOBATH 3HAHMSA U3 PAa3HBIX IPEIAMETHBIX
obnacTeil; CaMOCTOATENBHO COCTABIATH IUIAH PEIICHHS
pobeMbl ¢ y4ETOM HMMEIOLIUXCS PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IPEANIOYTEHU;

Tema 3.
Maxkpo3Bostronus
u e€ pe3yabTaThl

4. BBIIBMraTh HOBBIC WJEH, HPEIIaraTh OPHIHHATbHbBIC Tema 4.
NOAXO/IbI U PEIICHMS; 1aBATh OLICHKY HOBBIM CUTYallUAM, [poucxoxnenue
pacuMpsATh PaMKH y4eOHOIO MpeIMeTa Ha OCHOBE JIMUHBIX U pa3BUTHC
IIPEATNIOYTEHNN; YKU3HU Ha 3emiie
5. craButh TpoGIEMBI W 3aJaud, JOIMYCKAIOIIHE Tema 5.
aJbTEPHATUBHBIE DEINECHUs; JellaTh OCO3HAHHBIA BeIOOp, | lIpoHcxoXneHue
apryMEeHTHPOBAaTh €ro, OpaThb OTBETCTBEHHOCTD 3a PEIICHUE; YEJIOBEKa —
OLICHHMBATh NPUOOPETEHHBIN OIBIT; aHTPOIIOr€HES
6. opueHTHpOBaTBHCA B pa3dIMYHBIX  HMCTOYHHKAX Tema 6.
uHpopmanuu  (TeKcTe y4eOHOro MOCOOus, Hay4YHO- Okonorus —
NOMYJSAPHON nuTepaType, OMOJIOTMYECKUX CIOBapsX U Hayka
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX  0a3ax  JaHHBIX, B | O B3aHMOOTHOILIE
WuTepHere), aHanu3upoBaTh HHGOPMALMIO pPA3JIMYHbIX | HUAX OPraHU3MOB
BUJIOB U (HOpPM IpE/CTaBICHUS, KPUTHUECKHU OLICHUBATh €€ u
JOCTOBEPHOCTb ¥ HENPOTUBOPEYMBOCTB; CIIOCOOCTBOBATH | HAIOPraHU3MEHH
(GOpMHPOBAaHHMIO U MPOSIBICHUIO LIMPOKOM HpyAulUd B BIX CUCTEM
pa3sHBIX OONACTSX 3HAHWM, MOCTOSIHHO MOBBIMIATH CBOM | C OKPYXKaromieH
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB; cpenou

. dopmynupoBaTh 3ampochkl M TPHUMEHSTH Pa3InYHbIC Tema 7.
METOABl HpHU TOMCKE M OTOOpe  OHOJIOrMYecKOou Opranusmsl
uHpopManuy, HEOOXOAMMOM Ui BBINOJHEHHS Y4eOHBIX U cpena
3a7a4; JaBaTb OLICHKY HOBBIM CHUTyalusM, BHOCHUTb obnTanus
KOPpPEKTUBBI B JEATEIIbHOCTb, OLEHWBATH COOTBETCTBUE

pE3yIAbTATOB LM,

8. mpuobperarh OIMBIT UCIONB30BAHUS HH(POPMAIMOHHO- Tema 8.

KOMMYHHKAaTHUBHBIX TEXHOJI OFI/II\/II, COBCPUICHCTBOBATH
KYJIbTYPY AKTUBHOTI'O HUCIIOJIBb30BaHUA Pa3JINIHbIX
IIOMCKOBBIX CHCTCM, BJIaJICTb HaBBbIKAMH M03HABaTCIILHOM

JKOJIOTHS BUIOB
U TOIYJISUNAN
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pedieKcuM Kak OCO3HAaHWs COBEpIIACMBIX JEHCTBUU W
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWUI;
MCIOJIb30BaTh MPHUEMBI peIIeKCHH ISl OLIGHKH CUTYAIlUH,
BBIOOpA BEPHOTO PEIICHHUS,

9. camocTosITenbHO BBHIOMPATh ONTUMAIBHYIO (opMy Tema 9.
IpEJCTaBICHUs OUOJIOTMYECKO uHpopManuu (CXEMBI, DKoJIorus
rpauky, auarpaMMmsl, TaONUIBI, PUCYHKH U Jp.); YMETh COOOIIECTB.
OIICHUBATh PUCKU M CBOEBPEMECHHO MPUHUMATH PEIICHHS M0 | JKOJIOTHYECKUE
UX CHUXKCHUIO; CHCTEMBI

10.ucronb30BaTh Hay4HBIH SI3bIK B KAYECTBE CPEACTBA [IPH Tewma 10.
pabore c¢ Ouomormueckoil uWHPOpMaLUEl: TPUMEHSTH buocdepa —
XUMHYECKHe, (U3MUECKHe W MaTeMaTU4eCKUe 3HaKu U robanbHas
CUMBOJBI, (GopMylbl, abOpeBHaTypy, HOMEHKIATYpY, JKOCUCTEMA
UCIOJIb30BaTh U IPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE
CpPEICTBAa HAIIAJHOCTH; HPUHUMATh MOTHUBBI M apryMEHTHI
JAPYTUX IPU aHAJIU3E Pe3yIbTaTOB JIEATEIbHOCTH;

11.snaneTs HaBbIKaMM ~ pACIIO3HABAHWS M 3AlUTHI Tema 11.
uHpopmanuu, UHPOPMALMOHHON 0€30MacCHOCTH JIMYHOCTH, Yenosek u
NpuHUMaTh  ce0si, T[OHMMas CBOM  HEJOCTAaTKH U OKpYyzKaromas
JOCTOMHCTBA; IMPUHUMAaTb MOTHUBBI U apryMEHThbl JpPYTUX cpena
IIpU aHAJHM3€ PEe3yJIbTAaTOB JEATEIbHOCTH; MPU3HABATh CBOE
IIPaBO U IPaBO APYrMX Ha OIIMOKH; Pa3BUBAaTh CIIOCOOHOCTH
HNOHUMATh MUP C MTO3ULUH JPYrOro YeIOBEKa.

IIpenmeTHbIe 10 kaace/ 1 rog o0yueHust

1. chopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU Tewma 1.

B CHCTEME €CTeCTBEHHBIX HayK, B (¢opmupoBaHuu | buomorus xak
€CTECTBEHHOHAYYHON KapTHHBI MHpa. HayKa

2. TIO3HAHUE 3aKOHOB npupoabl W PpPCHICHUUA np06neM

Tema 2. X Kussie

paLnMoOHAIBLHOIO MPUPOIONOIB30BAHUS; 0 BKJIaJIE | CHUCTEMBI U MX
POCCUIMCKHX M 3apyOeKHBIX YUEHBIX B pa3BUTHE OHMOJIOTHH; U3Yy4YEHHE
3. BIAJICHUE CHUCTEMOH OMOJIOTMYECKUX 3HAHUH, KOTOpas Tema 3.

BKJIIOYACT: OCHOBOIIOJAraromumuc OHOJIOTHYECKHUE TCPMHHBI U

MOHATUSL  (KU3Hb, KJIETKa, OpraHu3M, MeTaldoJu3M,
roMeocTas, caMOperyJIsILus, CaMOBOCIIPOU3BE/ICHNE,
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, POCT U Pa3BUTHE);

ouosiornyeckue teopuu (kiaerounas reopus T. IlIBanna, M.
[lnerinena, P.  BupxoBa;  XpoMOoCOMHass  Teopus
HacneactBeHHocTH T. Moprana); yuenust (H. U. BaBunosa
— O IeHTpaXx MHOroobpasuss U  IPOUCXOXKIACHUS
KYJIBTYpPHBIX PACTEHMI); 3aKOHBI (€AUHOOOPa3Hsi TOTOMKOB
IIEPBOTO  TOKOJICHHS, PpACIICIUICHUS, YHUCTOTBI TaMET,
HEe3aBUCUMOro HacnenoBanus I'. Mennens; roMmoIoruaeckux
psAnoB B HaclencTBeHHoW m3MeHunBoctd H.U. BaBunosa);
ITPUHLMIIBI (KOMIIJIEMEHTAPHOCTH);

buonorus kiaetku

4. BrajieHue OCHOBHBIMH METOJaMH HAyYHOTO TIO3HaHUS, Tema 4.
UCMOJIb3yeMbIX B OHOJIOTHUECKUX HCCIETOBAHUAX IKHUBBIX Xumuueckas
00BLEKTOB (ommucanwme, HU3MEpPEHHE, HaOIIOAECHHE, OpraHu3aIus
HKCIEPUMEHT); KJIETKH

5. yMeHHE BBIIEIATh CYHIECTBEHHBIE MPU3HAKU: BHPYCOB, Tewma 5.
KJIETOK MPOKAapUOT W DJYKAapHUOT; OJHOKJIETOYHBIX U Crpoenue
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCIIE OaKTepHid, 1 GyHKIUU
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rpubOB, pacTeHWil, >XMBOTHBIX M 4YeNOBEKa; CTPOCHUS
OpraHOB M CUCTEM OpPraHOB PACTEHUM, XKUBOTHBIX, YEJIOBEKA;

KIJIICTKH

6. mporeccoB KU3HEICATEIBHOCTH, mpoTekaromux B | Tema 6. O0MeH
OpraHM3Max  pacTeHHi, J>KMBOTHBIX M  YEJOBEKa; BEIIECTB
OMOJIOTUYECKHUX MPOIIECCOB: oOMeHa BEIIECTB | U MpEeBpalICHUE
(MeTabonm3M),  MpeBpalleHUs  DHEPruu,  OPOXKEHUs, | SHEPTHH B KIETKE
aBTOTPO(HOTO W  TETepOoTPO(YHOr0  TUMOB  IHUTAHHS,
dboTocuHTE3a M XEMOCHUHTE3a,  MHTO3a,  Meio3a,
ramMeToreHesa, IMOpuoOreHesa, [IOCTAMOPHOHAJIBHOTO
pa3BUTHSA, PA3MHOXKEHHUSA, WHIUBUAYAIbHOIO Pa3BUTHS
opranuzMa  (OHTOreHe3a),  B3aUMOJCWCTBUS  TI'CHOB,
reTepo3uca; HICKyCCTBEHHOTO 0TO0pa;

7. ymeHue yYCTaHaBIUBATh B3aUMOCBSI3U MEXAY Tema 7.
OpraHouJiaMH KJIETKH U UX (pyHKUMAMHU, CTpoeHHeM KieTok | HacnenctBennas

pasHBIX TKaHeW W UX (QYHKIUSIMH; MEXIy OpraHamMH H
CUCTEMaMHU OpPraHOB Yy PaCTEHUH, )KUBOTHBIX U 4YEIOBEKA U

uHpopManus u
peanuzanus €€ B

uX (QYHKOUAMH; OTamaMd SMOPHOHAIBHOTO PAa3BHUTHUS; KJIETKE
TEHOTUIIOM U (heHOTHIIOM, (PEeHOTUIIOM U (HaKTOpPaMH CpPeb

oOuTaHus

8. yMeHHE YCTaHABIMBAaTh B3aUMOCBSI3H MEXIY MEXIY Tema 8.
CHCTEMaMH OpPIraHOB M WX (YHKIHMSAMH, MEXKIY >TaraMu KuzHeHHBIH

oOMeHa BCIICCTB, dTallaMM KJICTOYHOI'O IMKJIAa U ) KU3HCHHBIX
IIMKJIOB OPraHnu3MOB,

IOHKJI KICTKH

9. yMeHue HCMOoJIb30BaTh COOTBETCTBYIOLIUE apIyMEHTHI, Tema 9.
OMOJIOTUYECKYI0 ~ TEPMHHOJIOTHIO ¥ CHUMBOJHKY  JIJIS Crpoenue
JI0Ka3aTelbCTBa poicTBa OpPraHUu3MOB pa3HbIX U QyHKUIUHU
CHCTEMAaTHYECKHUX TPYI; OpPTraHU3MOB

10.ymeHue BBIABIATH OTIIMYMTEIbHBIE MPU3HAKU JKHMBBIX Tema 10.
CHCTEM, B TOM YHCIIE PAacCTCHHH, KUBOTHBIX U YEJOBEKa; | Pa3MHOXeHHE n
yYMEHHE pelaTh OMOJIOTHUECKUE 3a/1auH; pa3BUTHE

OpPTraHU3MOB

11.BBIABIATH MPUYUMHHO-CIEACTBEHHBIE CBSA3M  MEXIY Tema 11.
MCCIIETyeMBIMH OMOJIOTUIECKUMU nporeccamMmu I'enetnka —
U SIBJIGHUSIMH; JI€7aTh BBIBOJBI U MPOTHO3bI Ha OCHOBAaHHUH HayKa o
MOJTyYEHHBIX PE3yJIbTaTOB; HACIIEICTBEHHOCT

uHu
W3MEHYHUBOCTH
OpPTraHU3MOB

12.ymeHue BBIOTHATH JIAOOPATOPHBIE W TPAKTUYECKHE Tema 12.
paloThl, coOMOaTh MpaBuia MpU paboTe ¢ y4yeOHBIM M | 3aKOHOMEPHOCTH
1a00paTOPHBIM 000PYIOBAHUEM; HAaCIEeACTBEHHOCT

u

13.ymenue  BBIABUTATH  TUIOTE3Bl, IMPOBEPATH X Tema 13.
OKCIEPUMEHTATBHBIMA  CPEICTBAMHU, (QOPMYIHPYs Ielb | 3aKOHOMEPHOCTH
HCCIIeIOBAHMsI, aHAIM3UPOBATh IMOJIyYEHHbIE PE3yJabTaThl U | HM3MEHYHMBOCTH
JIeTIaTh BBIBOJIBL;

14.ymenne ywacTBOBaThb B Y4eOHO-HCCIEI0BATENBCKOM Tema 14.
paboTe Mo OMOJOTHUHU, IKOJOTUHM U MEIUIIUHE, MPOBOJIUMON I'enernka
Ha O0a3e WIKOJBHBIX HAy4yHBIX OOIIECTB, W MyOJIUYHO YeJIoBeKa

MPEJCTABIATh TOJYYSHHBIE PE3yabTaThl Ha YYSCHHUYECKHX
KOH(epeHIHSIX;
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15.ymeHne oneHUBaTh 3TUYECKUE ACTIEKTHI COBPEMEHHBIX Tema 15.
UCCIeOBaHUM B oOnacTh  OHOJOTMM UM MEIUIMHBI Cenexuust
(KJIIOHMpOBAHUE, HCKYCCTBEHHOE OILJIOJJOTBOPEHHE, OpPTraHU3MOB
HaIpaBJIEHHOE U3MEHEHHE TeHOMa U CO3J[aHie TPAHCTEHHBIX
OpraHHU3MOB);

16.yMeHHE OCYIIECTBJIATh OCO3HAHHBIM BBIOOp OymyIei Tema 16.
npodeccnoHabHON AesTenbHOCTH B obOnactu Ouonorum, | buoTexHOmorus
MEIUIMHBI, OHOTEXHOJOTMH, BETEPUHAPHH, CEIbCKOrO | M CUHTETHYECKas
XO3SCTBA, MHIIEBOH  MPOMBIIUICHHOCTH;  YTIyOJIsATh ouosorus
M03HABATENbHBII MHTEpPEC, HAIMPABJICHHBI Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur U MPOAOIIKEHHE
OHMOJIOrMYecKOro 00pa3oBaHUSI B YUPEXKICHUSX CPETHETO
po(ecCHOHATLHOTO M BBICIIET0 00pa30BaHUsI.

IIpenmeTHbIe 11 kaace/ 2 rox o0yueHust

1.  chopMupOBaHHOCTb 3HAaHUH O MeCT€ U pOJIU Tewma 1.
OHMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B JOPMUPOBAHUU | 3apOXKIACHHUE U
COBPEMEHHOW €CTeCTBCHHOHAYYHOW KapTUHBI MHpa, B pa3BuTHE
MO3HAHUM 33aKOHOB MPHUPOABI U PEHICHUH 3KOJOTHYECKHUX | HBOJIOLHOHHBIX
npoOJieM YeNOBEYeCTBA, a TaK)KE B PEIICHHH BONPOCOB | IPEICTaBICHHI
paIMOHATIBFHOTO MPUPOJIONIONB30BAHUS; U B (DOPMUPOBAHHUH B OMonoruu
[IEHHOCTHOTO OTHOIICHUS K TPHUPOJIE, OOILIECTBY, YEIOBEKY;

0 BKJIaJIe POCCUICKUX U 3apyOEKHBIX YUYEHBIXOMOIOrOB B
pa3BHUTHE OMOJIOTHUH;

2.  yMEHHE BIAJETh CUCTEMOI OMOJOTHYECKHX 3HAHHI, Tema 2.
KOTOpasi BKJIIOYACT OMPEACICHHUS M MOHMMAaHUE CYIIHOCTH | MUKPOIBOIIOIHS

OCHOBOIIOJIAraloIUX OMOJIOIMYECKHX TEPMUHOB U MOHSTUIN
(Bua, »KocucreMa, Ouocdepa); OMOIOTHYCCKHE TEOPUHU
(aBoustoninoHHas Teopus Y. JlapBuHa, CHHTETHUYECKAs TEOpUs
sposmonnn); yudenuss (A. H. CeseproBa — o nyTsix u
HampaBieHusax ossomonuu, B. WM. BepnHagckoro — o
ouocdepe); 3aKoHbI (reHeTHYeCKOTo paBHoBecus [[x. Xapau
u B. BaiinOepra; 3apoasimeBoro cxozactsa K. M. bapa);
npaBuna (mMuHumyma FO. Jlubuxa, 93KoOJIOTMYECKON
MUpPaMUIbl 3HEPTuM); runotessl (runoresa «mupa PHK» V.
I'unGepra);

u eé pPE3YyIbTaThl

3. YMCHHUE BJIAACTH OCHOBHBIMHU MCETOJAMH HAYYHOI'O

II03HaHUA, HCIIOJIb3YCMbIMU B OMOJIOTMYECKHUX
UCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB M 3KOCHCTEM (OINHCAHHE,
u3MepeHue, HaOlIoJeHHe, OJKCIEPUMEHT); crnocobaMu

BBISIBIICHUS W OIICHKM AaHTPOIOTEHHBIX HM3MCHEHUH B
PUPOJIC;

Tewma 3.
Maxkpo3BooLHs
U €€ pe3yabTaThbl

4.  yMeHHE BbLIENATH CyLIECTBEHHbIE MPU3HAKU: BUJIOB, Tema 4.
OHMOreoleHO30B, 9KOCUCTEM u o6uocdepsr; | Ilpoucxoxnenue
CTa0MJIM3UPYIOIIETO,  JABIXKYLIETO U Pa3pbIBAIOILETro U pa3BUTHE
€CTECTBEHHOI'O otOopa; AJJIONAaTPUUYECKOTO W | JKU3HU Ha 3emiie
CHUMITaTPUYECKOTO BHI000pA30BaHUSA; BIMSHUS JBHXKYIIUX
cuII ABOJIIOLINU Ha TeHO(OH/ TIOTTYJISIITHH,
MPUCTIOCOOJICHHOCTH OpPraHM3MOB K cpele  OOWTaHMs,

YepeloBaHMWs  HANPABICHWH  JBOJIIONMH;  KPYroBOpPOTa
BEIIECTB M NTOTOKA SHEPTUH B IKOCHCTEMAX;

5.  yMeHHE YCTaHaBIIUBaTh  B3aUMOCBSI3H  MEXIY Tema 5.

nporeccaMu HBOJIIOIINY; JBYOKYITUMH cunamu | Ilpoucxoxaenue
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aHTPOIIOTreHe3a; KOMIOHEHTAMHU PAa3IMYHBIX SKOCHCTEM U YyenoBeka —
MPUCTIOCOOICHUSIMH K HUM OPTaHHU3MOB; YMEHHUE BBISBISATH aAHTPOIOTEHE3
OTJIMYUTEITbHBIE MPU3HAKH KHUBBIX CHCTEM;
MpPUCIOCOOJIEHHOCT,  BHJIOB K cpele  OOMTaHus;

abMOTUYECKNX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM;

B3aMMOCBS3€i OPraHU3MOB B COOOIIECTBAX; AaHTPOIIOT€HHBIX

M3MEHEHUHN B 9KOCUCTEMAX CBOEH MECTHOCTH;

6. ymeHue UCIIOJIb30BATh COOTBETCTBYIOIIINE Tema 6.
apryMEHTbI, OMOJIOTHYECKYI0 TEPMHHOJIOTUIO H CHMBOJIMKY JKonorus —
JUIS ~ JIOKa3aTelbCTBa  POJICTBA  OPraHU3MOB  Pa3HBIX HayKa
CHCTEMAaTU4YEeCKHX TPYII; B3aUMOCBS3M OPraHU3MOB U | O B3aMMOOTHOILIE
cpenpl  oOMTaHWA;  €QUMHCTBA  YEJIOBEYECKHUX  pac; | HUSX OpraHU3MOB
HEOOXOJMMOCTH COXpaHEHHs] MHOTrooOpa3us BHIOB H "
HKOCHCTEM KaK YCIIOBUSI COCYIIECTBOBAHHS MPUPOABl U | HaJOPraHU3MEHH
YeJI0BEYECTBA; BIX CHCTEM

C OKpY>Karoleun
cpenoi

7.  yMeHHe pemaTh OWOJIOTUYECKUE 33a/a4yH; BBIABIATH Tema 7.
MPUYMHHO-CJICICTBEHHBIE CBS3M MEXIY HCCIETyeMbIMU Opranu3mel
OMOJOTMYECKHMMH  TpPOLIECCAaMU M SIBIIGHUSMU; JeNaTh U cpefa
BBIBOJBl M TPOTHO3BI HAa OCHOBAaHMM IOJYyYEHHBIX oOuTaHUA
PE3yNbTATOB;

8.  yMeHHE BBIIOJHSTH JJAOOPATOPHBIE U MPAKTHYECKHUE Tema 8.
paboThl, coOnmonaTh MpaBwiIa HpU paboTe ¢ yuyeOHBIM M | DKOJIOTHUS BUIIOB
nabopaTopHBIM ~ 00OpYy/IOBaHHWEM; YMEHHE  BBIJBHTaTh U TIOMYJISIAN
TUIOTE3Hbl, POBEPSTH ux AKCIIEPUMEHTAIbHBIMU
CpeacTBaMH, bopmynupys 1eJNb WCCIICIOBAHMS,
aHAJIM3UPOBATh MOJyYSHHbIE PE3YyJIbTATHI U JI€NaTh BBIBOJBI;

9. yMeHHe yYacTBOBAaTh B y4eOHO-MCCIIEOBATEIBCKOM Tema 9.
paboTte 1Mo OHOJIOTUH, 3KOJIOTUH U MEAMLUHE, POBOAUMOM Dkosorus
Ha O0a3e NIKOJBHBIX HAay4HbIX OOIIECTB, U MyOJIUYHO COO0O0I1IECTB.
NPEJCTABIATh IOJIyYCHHBIE PEe3yJIbTaTbl HAa YUYEHMUYECKUX | OKOJIOTHYECKHE
KOH(EPEHIHSIX; CHCTEMBI

10. ymeHue oOneHMBATH THUIOTE3bl U TEOPHUH O Tema 10.
MIPOUCXOXKACHUH JKU3HU, YEJIOBEKAa M YEIIOBEYECKUX pac; O Bbuocdepa —
NPUYMHAX, MOCIEACTBUAX U CHoco0ax NpeoTBpaLeHUs rio0anbHas
r100abHBIX U3MEHEHHH B Onocdepe; SKOCUCTEMA

11. ymeHue ocymecTBIATh OCO3HAHHBIN BBIOOp OyayIen Tema 11.
NpopECCUOHAIBHON JICSITEIIBHOCTH B 00JacTH OHOJIOTHH, Yenosek u
9KOJIOTUH, PUPOIOIOIB30BAHHUS, MEIULUHBI, OKpYy’Karoias
OMOTEXHOJIOTHH, TICHXOJOTHH, BETEPUHAPUHU, CEIBCKOTO cpena
XO3SCTBA, MMIIEBOH  MPOMBIIUICHHOCTH;  YIJIyOJsATh

MO3HABATEJILHBIN MHTEpPEC, HAPaBJICHHbIA HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIECH TmpodeccHu © MPOAOHKEHUE
OMOJIOrMYeCcKOro 00pa30BaHUSl B YUPEXKIEHUSX CPETHETO
po(ecCHOHATLHOTO M BBICHIET0 00pa30BaHUsI.

JIi1s1 npoBe/ieHUsl eIMHOT0 rOCYAAPCTBEHHOI0 IK3aMeHa 110 OHOJIOTMH MCIIO0JIb3yeTCsl
nepeveHb (KoaupuKaTop) NpoBepseMbIX TPeOOBAHUI K Pe3yJIbTATaAM 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus U 3J1eMEHTOB.

IIpoBepsiemble TPeOOBAHUS K PEAMETHBIM Pe3y/JbTaTaM 0CBOCHHUSI OCHOBHOI
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0o0pa3oBaTe/ibHOI POrPaMMBbI CpeIHero 001ero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHMM O MeCTe M POJM OWMOJIOTMHM B CHCTEME HAay4yHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS; O BKJIA/I€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
O6uonoruu; GyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JIJIsl pEIICHUS )KU3HEHHBIX 33a4

YMeHue packpbiBaTh CoepKaHue OMOJOTHUECKUX TEPMUHOB U TIOHSTHI: )KU3HB, KIIETKA,
opranm3M; Merabonm3M (0OMEH BEHmIECTB W  MPEBpAlllEHUE JHEPIrHH), TOMEOCTa3
(camoperynsiiusi), ypOBHEBasi ~ OpraHHW3alysi  KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHHE
(periponykiysi), HACAEACTBEHHOCTh, U3MEHUHUBOCTb, POCT U Pa3BUTHE

YMeHue usnaratb OMOJNIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas),
3akonbl (I. Mengensi, T. Moprana, H.J. BaBunoBa) u ydenus (0 meHTpax MHOTrooOpasusi u
IPOMCXOXKAEHUs KynbTypHbIX pactenuit H.M. BaBunoBa), omnpeaensats TIpaHMLBI HUX
IPUMEHUMOCTH K JKHBBIM CUCTEMaM

Vmenue BJIaACTh MECTOAAMU HAY4YHOI'O IIO3HAHUS B ouonoruu (Ha6J’IIO,Z[eHI/Ie 1 OIIMCAaHUC
JKMBBIX CHCTEM, IIPOLCCCOB U ﬂBHeHHfI; opranuzanvsa MW IPOBCACHUC OMOJIOTMYCCKOTO
OKCIICPUMCEHTA, BBIABUIKCHHUC THUIIOTC3bl; BBIABICHUC 3aBUCHUMOCTH MCKAY HCCICAYCMbIMU
BCIIMYNHAMU, 0OBSICHCHHUE MMOJIYYCHHBIX PE3YJbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/If/'I,
TCOPI/Iﬁ 1 3aKOHOB; YMCHUC ANCJIATh BHIBOJAbI HA OCHOBAHUWU ITOJTYUCHHBIX pGSYJ'ILTaTOB)

YMeHHE BBIACIATH CYIIECTBEHHBIE IIPU3HAKU BHPYCOB, KJIETOK IIPOKApPUOT M HYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHHU3MOB; OCOOCHHOCTH IMPOIECCOB OOMEHA BEUIECTB U
MPEBpAICHHS] YHEPTUH B KJIETKE, (POTOCHHTE3a, TUIACTUYECKOTO M DHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OILIOOTBOPEHUS, Pa3MHOKCHHUS, HHIUBUIYaIbHOTO Pa3BUTHS
opranusma (OHTOTEHE3)

YMeHue NpUMEHATh MOJY4YEeHHbIe 3HaHUS JUIsl OObSICHEHUS] OMOJIOTHYECKUX MIPOLIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU B LENSAX 00ECIICUCHUS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYXKAIOIUX JIOJEH, COOMIOACHUS HOPM
rPaMOTHOI'O TOBEACHMSI B OKpY)KAIOIIEH MPUPOAHON Cpele; NOHMMaHHWe HeoOXOIUMOCTU
UCIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBLHOIO
IIPUPOJONOIB30BAHNS

VYMmenue pemaTth 3JICMEHTAPHBIC TCHCTUYCCKHUE 3aJadd Ha MOHO- U I[I/IFI/I6pI/II[HOC
CKpCIIMBAaHUC, CLHCIINICHHOC HACICAOBAHUC,; COCTABJISITH CXCMbI MOHOFI/I6pI/I,I[HOFO CKpCUINBaHUs
JJI TPEACKA3aHWA HACJICAOBAHM S ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOIHATE J1a00paToOpHble U MpaKTHUYecKhe paboThl, COOMOAATH MpaBUiIa MPU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHEM

YMeHue KpUTHYECKH OLIEHHWBATh U MHTEPIPETUPOBATH MH(MOPMAILHUIO OHOIOTHYECKOTO
COJIEpXKaHUs, BKJIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3 pa3IMuHbIX ucToyHUKOB (CMU,
Hay4YHO-TIOMYJISIpHbIE MAaTepHalibl); STUYECKHUE AaCHEeKThl COBPEMEHHBIX HCCIEIOBAaHUM B
OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUN

YMeHue co3aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHUs, 0000mas
OMOJOTMYECKYI0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHSATHIHBIN annapaT GMOJIOTHU
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3. COAEP/) KAHME YYEBHOI'O INIPEAMETA

HazBanue Kpartkoe copeprkanue nporpamMmsl pasaenon(a)/ riaaB(bl) u/uiu TeM(bl)
pasnenoB(a)/ria y4deOHOro mpeameTa
B (bl) U/unn
TeM(bl)
y4eOHOro
npeaMeTa
10 kanacc
Tema 1. | CoBpemenHass Ouoyiorusi — KOMIUIEKCHas Hayka.  Kparkas wucrtopus
Buonoruss  kak | pa3BuTus Ouosnoruu. buojornyecknue HayKd W M3yd4aeMble UMHU TPOOIEMBI.
HayKa OyHIaMeHTalbHbIe, MPUKIAJHbIE U MMOMCKOBbIE HAyYHBIE HCCIIEIOBaHUS B

OMOJIOTHH.

3HavyeHre OMOJIOTMH B (DOPMUPOBAHMH COBPEMEHHOH €CTECTBEHHOHAYYHOM
kaptunbl mupa. [Ipodeccuu, cBsi3anHbie ¢ Ouonoruei. 3HaueHue GUOJIOTUH B
MPAKTUYECKOM NIEATEILHOCTH YeJIOBEKa: MEAMUIIMHE, CEJIbCKOM XO3SIHCTBE,
MIPOMBIIUIEHHOCTH, OXPaHE MPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. [lapsus,
V. Tapseit, I'. Mengens, B. W. Bepnaackuii, 1. II. IlaBnos, . U.
Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, @.
Kpuk, [1. K. benses.

Tabmumer 1 cxembl: «CBsi3pb OMOJIOTHM C JAPYrUMU Haykamm», «CHcrema
OHOJIOTHYECKHX HAYK).

Tema 2. XKussie
CUCTEMBI U WUX
U3y4eHue

KuBpie cuctembl Kak mpenMer uzydeHus Ouonoruu. CBOWCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHWMHMYECKOIO0 COCTaBa, JAUCKPETHOCTh W IIEJIOCTHOCTb,
CIIO)KHOCTD u YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb,
CaMOOpra"u3anus, caMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb,
pOCT U pa3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIMH,
TKAaHEBBIM, OPraHU3MEHHBIN, MONYJSIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(OuoreonieHoTu4eckuii), Onocdepnsiil. [Iporeccrl, mpoucxoasIIue B KUBBIX
cucreMax. OCHOBHBIC MPU3HAKU KUBOTO. JKU3HB Kak (hopma CyIIeCTBOBAHUS
Marepuu. Hayku, wu3ydaromme >XUBbIE CHCTEMBI Ha pPa3HbIX YPOBHSX
OpraHu3aIuu.

W3ydeHue xUBBIX cUCTeM. MeTonbl Omonornyeckoil Hayku. HaOmromenwue,
W3MEpPEHHEe, HKCIEPUMEHT, CHCTeMaru3auus, MeraaHanu3. Ilonstue o
3aBUCUMOM M HE3aBUCHUMOW IepeMeHHOM. [lnmaHupoBaHue >SKCIepuMEHTA.
[TocTanoBka u npoBepka runote3. Hynesas runoresa. [loustue BeIOOpKH U
e€ JnocrtoBepHOcTh. Pa3bpoc B Ouomornyeckux JaHHBIX. OleHka
JIOCTOBEPHOCTA  MOJIYYEHHBIX  Pe3yiabTaroB. [IpuuMHBI  MCKaxeHUs
pe3yJIbTaToOB 3KcnepumMeHTa. [IOHsITHE CTaTUCTUYECKOTO TECTA.

Tabmumpsl u cxeMbl: «OCHOBHBIE TpPHU3HAKH KU3HHU», «buomornueckue
cucteMbl», «CBOICTBA KMBOW MaTepumn», «YPOBHHM OpTaHU3AIMHU KUBOU
npupoael», «CTpOCHHUE )KUBOTHON KIETKNY, « TKaHU KUBOTHBIX)», «CUCTEMBI

OpraHOB  YEJOBEUYECKOTO opranm3man, «buoreornenos», «buochepar,
«MeToasl U3y4eHus JKUBOU TPUPOIBD.
O6GopynoBanue:  nmaboparopHoe  OOOpyIOBaHUE IS MPOBEACHUS

HaOJI0/IeHU I, U3MEepEeHU, SKCIIEPUMEHTOB.
JlabopaTopHble U NpaKkTHYecKue padoThl
[TpakTnueckas pabora «Vcnonab30BaHUE pPa3IMYHBIX METOAOB NPU U3YYEHUHU
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KHUBBIX CUCTCM».

Tema 3. | Knetka — cTpykTypHO-QYHKIIMOHANIBHAS €IWHMIIA KUBOro. lcropus
buonorus OoTKphITUs KIeTKH. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
KJIETKU [[IBanH, M. Illnetinen, P. BupxoB). OCHOBHBIC MOJOKEHHUS COBPEMEHHOMN
KJICTOYHOU TEOPHH.
Metoael MOJICKYJSIPHOM W KJIETOYHOM OHMOJOrMH: MMKPOCKOIUS,
xpomarorpadus, anexTpodopes, METOJ MEYEHBIX aTOMOB,
IuddepeHanbHoe  LHEHTPU(PYTUpOBaHUE, KyJIbTUBUPOBAHUE  KIIETOK.
N3yueHnne  (GUKCUPOBAHHBIX  KJIETOK.  DJEKTPOHHAS  MHUKPOCKOIIHSL.
KondokansHas Mukpockonus. BuranbHoe (IpHKU3HEHHOE) MH3Yy4YeHUE
KJIETOK. *
JdemMoHCcTpauMu
[Toptpetsr: P. I'yk, A. JleBenryk, T. lIBann, M. [llneiinen,
P. Bupxos, K. M. bap.
Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOI, «IEKTPOHHBI MUKPOCKOI,
«Hcropus pa3BUTUSA METOJOB MUKPOCKOIIUI.
O6opynoBaHue: CBETOBOM MHUKPOCKOII; MHUKpPOMNpENaparbl pPacTUTENIbHBIX,
KUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.
JlabopaTopHble 1 NpakTHYeCKHE PAdOThI
[Tpaktuyeckas pabora «M3ydeHne METOJOB KJIIETOYHOM OMOIIOTUU
(xpomarorpadusi, anekrpodopes, muddepeHpanTLHOe EHTPU(YTHPOBAHHE,
ITLP)».
Tema 4. | Xumuueckuil cocTtaB KIETKU. Makpo, MUKPO U YJIbTPAaMUKPODJIEMEHTHI.
XuMuyeckas Bona u e€ ponb Kak pacTBOPUTENS, PEareHTa, y4acTue B CTPYKTypUPOBaHUU
OpraHu3anus KJIETKH, TEIUIOperysiqui. MuHepajibHble  BELIECTBA  KJIETKH, HX
KIIETKU Ouonornyeckas poib. Pojb KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BemiecTBa KieTKu. buonornueckue mnonumepsl. benku.
AMUHOKHCIOTHBIH cocTaB OenkoB. CTpyKTypbhl O€IKOBOM MOJIEKYIIBI.
[lepBuunas cTpykTypa Oenka, menTujHas CBs3b. BTopuuHas, TpeTudHas,

YeTBEePTUYHAs CTPYKTYPBI. Henarypanus. CgoiicTBa OEJIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pynkuu 6enkon. [IpuoHs.
VYTrneBosl. MoHocaxapubl, Jcaxapupl, ofUrocaxapuibl U

nonucaxapuabl. OOmMN MiIaH CTpoeHUss U (U3UKO-XMMHYECKHE CBOMCTBA
yrieBooB. bronornyeckue GyHKIMU yriieBOIOB.
Jlumuper.  TwapodunsHO-TUIpOPOOHBIE  cBoiicTBa.  Knaccuduxanus

JUTUJOB. Tpurnuuepuasl, dbochomunuasl, BOCKH, CTEPOUIBI.
buonornueckne Qyuknuu nunuaoB. OOmMe CBOWCTBA OMOJIOTHYECKUX
MeMOpaH  —  TEKYy4ecTb, CIIOCOOHOCTh K CaMO03aMbIKAHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK n PHK. CrpoeHne HyKkI€MHOBBIX KHCIIOT.
Hyxkneoruapl. Ilpuntun  komrmuiemeHtapHoctu. [lpaBuno Yapradda.
Crpyktypa JHK — n1BoiiHas cnoupans. MecToHaxoxaeHHE U
ouonornueckue ¢pyaknuu [JHK. Buast PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mojekyie ATO.
buonornueckne ¢yakuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, HUX
¢ynkumn B kiuerke.  Jpyrme — Hykieosuarpudocharsr  (HTD).
CexBenupoBanne JIHK. Merogsl  reHOMHUKH,  TPaHCKPUNTOMHKH,
IIPOTEOMUKH.

CtpykTypHas OMOJIOTHS: OMOXUMHUUYECKHE U OMO(PU3NUECKUE UCCIICTOBAHMS
CcOCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOJEKyid. MopenupoBaHue
CTPYKTYPHl B (PYHKIIMHA OMOMOJIEKYT M HMX KOMIUIEKCOB. KommbroTepHBIi
JM3aiiH M OpraHWYeCcKuil CUHTe3 OMOMOJIEKYJ H UX HENPUPOTHBIX aHAJIOTOB.
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JleMoHCTpanuu

[Toptpertsi: JI. Honunr, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Caurep, C. [Ipy3unep.

Huarpammbl:  «PacnipeneneHue XUMHUYECKHMX JJIEMEHTOB B  HEXHBOM
npupoe», «Pacnpenenenne XUMHYECKUX SJIEMEHTOB B )KHBOU TTPUPOJICH.
Tabmuuer u cxembl: «llepuonuyeckass Tabiuila XUMUYECKUX SJIEMEHTOBY,
«CtpoeHue MoJIeKyllbl BOAb», «BemectBa B COCTaBe OpPraHU3MOBY,
«Ctpoenne Mojekynsl Oenka», «CTpPYKTypbl OCIKOBOH MOJEKYJbD»,
«CtpoeHue MOJIEKyNl yriIeBOoB», «CTpoeHHEe MOJEKYJ JUIHIOBY,
«HyxenHoBble KUCIOTHIY, «CTpoeHre MoeKyabl ATDy.

Ob6opynoBanue: XMUMHUYECKas Mocyia 1 000pyI0BaHHE.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

1. JlaGopartopnas pabora «OOHapyxeHHe OEITKOB C  IOMOIIBIO
KaYeCTBEHHBIX PEaKIIUii».

2. Jlabopatopuass pabora «McciaemoBaHue HYKICHMHOBBIX  KHCIOT,
BBIJICTICHHBIX M3 KJIETOK PA3JIMYHBIX OPTAHU3MOBY.

Tema
Crpoenue

U QyHKIHH
KJIETKU

Tunsl KIETOK: 3yKapuoTHYeckas M MHpokapuoTuueckas. CTpyKTypHO-
(byHKLIMOHATIbHBIE 00Pa30BAHUS KIETKH.

CtpoeHre TpoKapuoOTHYeCKOW KieTkd. KierouHnas crTeHka Oaktepuil U
apxeil. OCOOEHHOCTH CTpOeHHMs TreTepoTpodHOH U aBTOTPOGHOMH
IIPOKAPUOTUYECKUX KJIETOK. MECTO U pojIb MPOKAapHOT B OMOIEHO3aX.
Crpoenue U (yHKLIMOHUPOBaHUE 9YKapHUOTUYECKON KJIETKH.
[Mnazmaruueckas MmemOpana (ruiazmanemma). CTpyKTypa Iuia3MaTu-4ec-Koi
MeMOpaHbl. TpaHCHOPT BeLIECTB uYepe3 IIa3MaTUYEeCKyl0 MeMOpaHy:
naccuBHBINA (quddy3us, obneruénnas nuddysus), akTUBHBIN (IEPBUYHBINA U
BTOPUYHBIA aKTUBHBIA TpaHcnopT). lloiaynpoHumaemocts MeMOpaHBI.
Pabora nHarpuii-kanueBOro Hacoca. OHAOIMTO3: MHUHOIHMTO3, (aromuTos.
Ok3ouuto3. Kinerounas crenka. CTpykTypa U (QpyHKIUHN KIETOUHOW CTEHKHU
pacTeHuii, rpuooB.

[Muronnasma. [lurozons. Llutockener. [[Bmxenne nuroniaazmel. Opranons
kieTkd. OiHoMeMOpaHHbIe OpPraHOW/IbI KJIETKU: DHJOIUIa3MaTHuecKas CeTb
(OIIC), ammapar [onpmXu, JIM30COMBI, HUX CTPOEHHE U (YHKIHUU.
B3aumocBs3p  olHOMEMOpaHHBIX  OpraHouioB  kjietku.  CTpoeHue
IpaHyJSIpPHOTO peTHKyiIymMa. MexaHu3m HampasieHus Oenxkos B OIIC.
Cunte3 pacTtBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nmankuii
(arpanynsipHBIN) 3HOOMIA3MaTHYECKU peTUKyiIyM. CekpeTopHast QyHKIUS
anmapara [onpku. Moaudukanus OenkoB B ammapate [ onbIkH.
CoptupoBka 6enkoB B amnmapate ['onbmku. TpaHCOPT BEIIECTB B KIIETKE.
Bakyonu pacturensHbix kinetok. Knerounstii cok. Typrop.
[ToryaBTOHOMHBIE ~ OpPraHOMJAbl  KJIETKU:  MHUTOXOHJPWUH,  IJIACTH]IBI.
[Tpoucxoxaenne wmutoxoHapuit u 1iaactua. Cumbuorenes (K. C.
MepexkoBckuii, JI. Maprynuc). CtpoeHue U (QpyHKIHH MHUTOXOHAPUN U
IUTACTULL. IlepBuunsle, BTOpUYHBIE u CJIO’KHBIE TUTACTHIBI
(OTOCHUHTE3UPYIOIINX AYKapuoT. XJ0poIIacTsl, XPOMOILIACTHI,
JICVKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranousl kiaetku CtpoeHue n QpyHKIHMHM HeMeMOpaHHBIX
opraHoujioB  kietku. PubGocombl.  [IpomexyTouHble  (pUIaAMEHTHI.
MuxkpodunameHTsl. AKTUHOBbIE MHUKPO(UIaMEHTHl. MBIIIEUHbIE KIIETKH.
AKTUHOBBIE ~ KOMIIOHEHTHI ~ HEMBIIIEYHBIX  KJIETOK. MMHKpPOTPYOOUKH.
Kierounsii neHtp. CTpoeHHE W JABWKEHUE JKTYTMKOB W PECHHUYEK.
MuxkpotpyOouku 1uromiasMel. Llentpuons. benku, accouumpoBaHHBIE €
MUKpO(QHIaMEHTaMH U MUKpOTpyOoukamu. MOTOpHBIE OEJIKH.
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Anpo. Obonouka siapa, XPOMATHH, KAPUOIUTa3Ma, SAPBIIIKH, UX CTPOCHUE H
byakuun. AnaepHpiii 6eNMKoBBIM MaTpUKC. [IpocTpaHCTBEHHOE PACTIONOKEHHE
XpOMOCOM B MHTep(a3zHOM sifpe. DyXpOMAaTUH M reTepoxpomaruH. bemku
XpOMaTHHA — TUCTOHBI. JIMHaMuKa siiepHON 000JI0YKH B MUTO3E. S 1epHbIit
TPaHCIIOPT.

Kiierounsle BkitoueHus. CpaBHUTEIbHAS XaPAKTEPUCTUKA KIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JdemoHcTpauMu

[Toptpetsr: K. C. MepexkoBckuii, JI. Maprynuc.

Tabmumpl U cxembl: «CTpoeHHE DYKapHOTUYECKOW KIeTKH», «CTpoeHHe
JKUBOTHOM KIIETKM», «CTpO€HHE pPACTUTENBbHON KIETKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NPOKapuOTHUECKOU KIETKN».
O6opynoBaHue: CBETOBOM MHUKPOCKOII; MHUKPONPENapaTbl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK; MUKPOIIpEnapaThl 0aKTepHalbHBIX KIETOK.
JlabopaTopHble 1 NpakTHYeCKHE PAadOThI

1. JlaGoparopuas pabota «M3ydeHHEe CTPOEHHUS KIETOK pPa3IHYHBIX
OpPraHU3MOB.

2. Ilpaktuueckas pabota «/3yueHne CBOWCTB KIETOUHOW MEMOPaHbI».

3. JlaboparopHas paborta «lccrnenoBanue mia3Moin3a U JACIIa3Moin3a B
PACTUTENBHBIX KIETKAX».

4. [Ilpaktuueckas pabora «M3yueHue [ABWXKEHHUA LUTOIUIA3MBI B
PACTUTEJBHBIX KIETKaX).

Tema 6. OOMen
BEILECTB
U MpeBpaIleHue
SHEPIHU
B KJIETKE

AccuMuISIMSL. M AUCCUMUJISIIUS — JIB€ CTOpPOHBI MeTabonusma. Turbl
oOMEHa BeleCcTB: aBTOTPOGHBINA U rerepoTpodHbIi. YuyacTue KHCIopoaa B
OOMEHHBIX  Tpoleccax.  DHEPreTHYecKoe  OOecleYeHne  KIICTKU:
npeBpamieare AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIA XapaKTep
peakuuii KieTouHoro merabonusma. OepMeHThl, UX CTPOECHUE, CBOMCTBA U
mexaHuzM  gedictBus.  Kodepmentel.  Ominmumss  QepMeHTOB  OT
HEOpPraHMYEeCKUX KaTaau3aTopoB. benkuakTuBaTopbl U OEITKUUHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTH  (€PMEHTATUBHBIX pEAaKUUH OT pa3IMYHbIX
(bakTopoB.

IlepBUUHBIl CHUHTE3 OpPraHMYECKUX BellecTB B KieTke. dorocuHTeEs.
AHOKCUTEHHBI U OKCUTEHHBIN oToCcHHTEe3 y OakTepuit. CBeTOoCOOMparomme
IIUTMEHTBl W THIMEHTHl PEaKLMOHHOIO IeHTpa. Poiyib XjopomnactoB B
nporiecce porocunTesa. CeroBas 1 TeMHOBas (azbl. Poronsixanue, C3, C4
u CAMrunsl ¢otocuntesa. IlpogykruBHocTs (oTocunTe3a. Biusnue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh (poTOCHHTE3a. 3HAUeHUE (POTOCHUHTE3A.
XeMOCHHTE3. PaznooOpaszue OpraHU3MOB XEMOCUHTETUKOB:
HUTPUPULUPYIOLIHE Oakrepuu, xKenez00aKTepuu, cepoOakTepuu,
BOJIOPOJIHBIE OAKTEpUHU. 3HAYEHHE XEMOCHUHTE3A.

AnaspoOHble opranu3Mbl. Bunel Opoxenus. IIpomykTsl OposkeHHS M HX
HCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONIE3HEH.

AspobHbIE OpraHU3MBl. Oransl SHEPTreTHYECKOTO oOMeHa.
[TonroroBuTeNnbHBIN ATam. [MHKOMU3 — OECKUCIOPOAHOE pacIleIieHIe
TJIFOKO3BI.

Buonornyeckoe okuciaeHne, WM KJIETOYHOE JIbIXxaHue. Poib MUTOXOHIpUI B
nporeccax — OMOJOrMYecKoro  okucieHus.  llukiauueckue — peaxiuu.
OxucnurensHoe (ochopunupoBanue. DHeprus MeMOPaHHOTO T'paJHeHTa
npoToHoB. CunTe3 AT®: pabora npotoHHoit AT® cunrtassl. [Ipeumyiectsa
a’po0HOro MyTH OOMEHa BelIeCTB Mepea aHadpoOHBIM. D((HEeKTUBHOCTH
HHEPreTHYeCcKOro oOMeHa.
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JleMoHCTpanuu

[Toptpetsr: k. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxembl: «DOTOCHHTE3Y, «IHEPreTUUeCKuii 00MeH», «brnocruuTe3
6enkay, «CtpoeHue hepMeHTay, «XeMOCHHTE3Y.

O0opynoBaHHe: CBETOBOW MHKPOCKOIT, 00OPYAOBAaHHUE ISl PUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPETIAPATOB.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

1.Jlaboparopnas pabota «lM3ydyeHHe  KaTaJUTHUYECKOH  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuJIa3bl WIM KaTaaasbl)y.

2.Jlaboparoprass pabora «M3yueHue QepMEHTATUBHOTO pPACIICIUICHUS
MEPOKCHJIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).
3.JIaboparopuass pabora «CpaBHEHHE TMpoLEecCOB (POTOCHHTE3a U
XEMOCHHTE3a.

4.JlaGoparopnast pabota «CpaBHEHHE IPOIECCOB OPOKECHUSI U JBIXAHHSI.

Tema 7.
HacnencrBenna
s uHpopMmanus
U peanu3auus
e€ B KIJIETKE

Peakuun mMatpuuHoro cusresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKLMIX
MATPUYHOTO  CHHTe3a. Peamm3anusi  HaclEACTBEHHOW  HMH(OpMAIIHH.
['eHeTnuecknili Koj, €ro CBOWCTBA. TPAaHCKPUIIIUS — MaTPUYHBIA CHHTE3
PHK. [IpuHDAIBL TPaHCKPUIILIUU: KOMILJIEMEHTAPHOCTb,
aHTUIAPaLIEIbHOCTh, aCUMMETpUYHOCTh. Co3peBanue MarpuuHbix PHK B
sykapuotnueckon kierke. Hexkomupyromue PHK.

Tpancnsus u e€ stanel. Yuactue TpancnoptHeix PHK B 6uocunTese Genka.
YcnoBus OuocunTesa Oenka. KonupoBanue amuHOKUCIOT. Pons pubocom B
OunocuHTe3e Oemnka.

CoBpeMeHHbIE NPEACTABIEHUS O CTPOCHUU T'eHOB. OpraHusanusi reHoma y
IIPOKAPUOT M DJYKapHOT. Perynsnus akTHUBHOCTM TI€HOB Yy IPOKAapHUOT.
['unoreza omepona (®. XKaxoO, K. Mano). MonekynsipHble MEXaHH3MBI
OKCIPECCUM TEHOB Yy 3yKapuoT. Poinb XpomaTuHa B peryisuuu padoThl
reHoB. Perymsmus oOMeHHBIX npoiieccoB B kieTke. Kierounslii romeocTas.
Bupycsl — HekierouHble (OpMBI JKM3HM M OOJIMTaTHBIE MApa3HTHI.
CtpoeHre IMpoCThIX U CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTeprodaros.
Kusznennbit mukn JHK-conmepxkammx BupycoB, PHK coxpepxamimx
BUpPYCOB, OakTepuodaros. OOpaTHas TpaHCKPHUIILUS, peBepTa3a, MHTErpasa.
Bupycuble 3a0oneBaHMs ueloBeKa, KMBOTHBIX, pacteHuil. CIIN/,
COVID19, conmanbHble 1 MEAUIIMHCKUE TPOOIIEMBI.

buonndpopmartuka: uHTErpanus U aHaau3 OonblIMX MaccuBOB («bigdatay)
CTPYKTYPHBIX OHOJIOTHUECKUX JaHHBIX. HaHOTexHONOrMuM B OMOJIOTUH U
memquinae. [Iporpammupyembie (yHkmuu OenkoB. CrocoObl J1IOCTaBKU
JIEKapCTB.

JleMoOHCTpaL U

[Toptpetsi: H. K. Konsos, /. 1. IBaHOBCKUil.

Tabmumpl 1 cxemsl: «brocunTte3 Oenkay, «I'eHeTHnueckuii Koa», «Bupyce»,
«bakrepuodaru».

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

[TpakTtuyeckas pabora «Co3aHue MOJEIU BUPYCay.

Tema 8.
Ku3HeHHBIH
UK KJIIETKU

Knerounslii nukin, ero mepuoabl M perynsuus. Murepdaza u Mutos.
OcoOeHHOCTH TIPOIECCOB, MpOTeKatouMX B uHTepdasze. [loaroroBka kieTku
K jgeneHuto. [lpecuHTeTMdeckuii (MOCTMUTOTUYECKUI), CUHTETUYECKUN U
MOCTCUHTETUYECKHUH (TPEMUTOTHUECKUI) IEprOIbl HHTEP(A3bI.

Matpuunenii cunte3 JJHK — penmukanus. [Ipuanuns! pennukanuu JTHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, aHTUIIAPAJLIEIbHOCTD.
Mexanusm  permmkamun - JIHK.  Xpomocombl.  CTtpoeHne XpoMOCOM.
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Tenomepsl u Tenomepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapHOTHIL.
JlunonaHBIE W TaluUIOMJIHBIA  HAO0OpBI  XpOMOCOM. [ 'OMOJIOTHYHBIC
XpoMOcOMBI. I1010BBIE XPOMOCOMBI.

[enenne kinerkm — wmuro3. Cragum MHUTO3a W NPOUCXOJAIIME B HHUX
npoueccsl. Tumbl muto3a. KapuokumHe3 u mMTOKMHE3. buonormdeckoe
3HAYEHHUE MUTO3A.

Perynsauus muroTHMueckoro nukia kiaeTku. IIporpamMmupyemas KieTodHast
rubenp — afomnTo3.

Knerounoe sapo, XpomMocoMmbl, (hyHKIIMOHANbHAs T€HOMHKA. MeXaHU3MbI
nponudepanuu, aUbOEPEHIIUPOBKH, CTApeHUsT W THOETU  KJIETOK.
«udposas kinerkay — OHOMHPOPMATHUECKHAE MOJIENN (DYHKIIMOHHUPOBAHUS
KJIETKH.

JleMoHCTpaL Ul

Tabmumpl 1 cxembl: «KW3HEHHBIM MK KIETKW», «Muto3», «CtpoeHue
xpomocomy», «Permmkanus JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI; MHKpomnpenaparbl: «MHTO3 B
KJIETKaX KOpEeIIKa JIyKa.

JlabopaTopHble 1 pakTHYeCKHE PadoThI

1. JlaGoparopnas pabora «l3ydeHne XpoMOCOM Ha  TOTOBBIX
MUKpOIIpenaparax.

2. JlaGopatopHasi pabora «Habmiomenue wMHTO3a B KIETKaX KOHYHKA
KOpEIIKa JIyKa (Ha FOTOBBIX MUKpONpENnapaTax)y.

Tema
Crpoenue

U QyHKIHH
OpraHU3MOB

buonornueckoe pazHoobOpasue OpraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpPOEHUS U JKU3HEAEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIIETOYHBIE TPUOBI, OAHOKIECTOYHBIC
BOJIOPOCIIH, ApyTrue NpoTUcThl. KoloHNallbHbIE OPraHU3MBbI.

B3aumocBsA3p 4YacTell MHOTOKJIETOYHOIO OpraHu3Ma. TkaHW, OpraHel H
cuctembl opranoB. OpranusM Kak eiuHoe 1esoe. 'omeocTas.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHeH: oOpa3zoBaTebHasd,
MOKPOBHAsA, IMpPOBOAsAIIAs, OCHOBHas, MexaHuueckas. (OcoOeHHOCTH
CTpOEHUs, PYHKIUI U PaCIOIOKEHNS TKaHEeH B OpraHax pacTeHUi.

TkaHu KMBOTHBIX W 4YeNoBeKa. TUIBI )KMBOTHBIX TKaHEH: AMUTEIUAJIbHAS,
COEJMHUTEINIbHAS, MbIIlIe4YHas, HepBHas. OcOOEHHOCTH CTpOeHMs, QYHKIMN U
pacIoI0KEeHUs TKAaHEHN B OpraHax *XMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TeHepaTUBHbIE OpraHbl pacreHui. OpraHel u
CUCTEMBl OpPraHOB JKMBOTHBIX M 4ejoBeka. DyHKIMM OpPraHoB M CHCTEM
OpTraHoB.

Omnopa Ttena opranusmoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOUHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIll 1 BHYTpeHHMH ckeneT. CTpoeHue
Y TUIIBI COEUHEHMSI KOCTEN.

JIBukeHnne  opraHu3MoB.  J[BHKEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:
amEéOOMHOE, JKI'YTHMKOBOE, pECHHYHOe. JI[BI)KEHHE MHOTOKJIETOYHBIX
pacTeHUii: TPONU3MBbI U HACTUH. J[BU)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M
yeJioBeKa: MblleyHas cuctema. Pediexc. CkeneTHble MBIIILBI U UX paboTa.
[Iuranme opranusmoB. lloryomeHue BOJBI, YIIEKUCIOTO Trasa |
MUHEPAJIBHBIX BEIIECTB pacTeHUAMHU. [IuTaHue )KUBOTHBIX.
BHyTpumnonoctHoe ¥ BHYTpUKJIETOUYHOE  muiieBapeHue. Ilurtanue
MIO3BOHOYHBIX  JKMBOTHBIX.  OTzaensl  NUIIEBAPUTENBHOIO  TPAKTa.
[InmeBapuTenbHble )kene3bl. [InmeBapurenbHas cucremMa 4eno-BeKa.
[pixanue opranu3moB. Jlpixanue pacteHuil. JIpIxaHHE€ KUBOTHBIX.
Jubdy3us ra3oB uepe3 NOBEpXHOCTh KieTkH. KoxkHoe 1pixaHue.
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JlpixarenbHas moBepxHOCTh. JKabepHoe M nérodHoe apixaHue. J[pixanue
MTO3BOHOYHBIX JKMBOTHBIX UM 4YEJIOBEKA. OBOJIOLHMOHHOE YCIOKHEHHUE
CTpO€HMS JIETKMX [103BOHOYHBIX JKMBOTHBIX. J[pIXxaTenbHas cucrema
yenoBeka. MexaHu3M BEHTWISIUMU JIETKUX Y NTUL U MIIEKONUTAIOIIHX.
Perynsiiust neixanus. J{prxarenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OpPraHu3MOB. TpaHCHIOPTHBIE CUCTEMBI PACTEHHI.
TpaHcnopT BelIECTB Yy JKMBOTHBIX. KpOBEHOCHas cucremMa U €€ Oprasbl.
KpoBeHoCHas cucremMa IO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepaue,
KPOBEHOCHBIE COCYIBI M KpoBb. Kpyru KpoBooOpamieHus. DBOIIOLUOHHBIC
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI ITO3BOHOYHBIX YKHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Boinenenne y opranusmoB. Beigenenue y pacteHuid. Bwimenenwe y
#KUBOTHbIX. CokpaTuTenpHble Bakyosau. OpraHsl BblIeneHUs. OuiibTpanus,
cekpelusi W 0OpaTHOE BCachIBAaHHME KaK MEXaHH3Mbl pPabOThI OpPraHoOB
BbliesieHUs. CBS3b IIOJIOCTH Tejla C KPOBEHOCHOW U  BBIACIUTEIbHOU
cucteMaMu. BplieneHre y m03BOHOYHBIX JKUBOTHBIX M uenoBeka. [loukwu.
Crpoenrne u pyHKInOoHUpOBaHHE HePpoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.
3amura y OpraHu3MOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuil W IMCTHI MPOCTEHIIMX. 3allUTa Y MHOTOKJIETOYHBIX PACTCHHI.
Kyrukyna. CpenctBa nacCUBHOM U XUMHUUYECKOM 3a1iUThl. OUTOHLUIBL.
3ammra y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HpPOU3BOJIHBIE.
3amura opraHu3sma otT Oose3Held. VIMMyHHas cucTeMa yeloBeKa.
KneTounslii 1 rymMopaibHbIii UMMYHUTET. BpoxXAEHHBIN U TPHUOOPETEHHBIN
cnenuduyeckuii UMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
ummynutera (I1. Dpnux, ®@. M. bepuer, C. Tonerara). Bocnanurenbubie
OTBETHl OpraHu3MoB. Poyib BpOXIEHHOIO HUMMYHUTETa B Ppa3BUTHUU
CUCTEMHBIX 3a00JIeBaHMIA.

Pazppaxumocts U perynauus |y opraHuzMoB. Pasgpaxumocts y
OJIHOKJIETOYHBIX OPraHu3MOB. Takcucel. Pa3zipakxuMocTb W peryisiuus y
pactenuii. PocToBble BEMIECTBA U UX 3HAYEHUE.

HepBHast cuctema u peduieKTopHas perynsiusi y XHUBOTHbIX. HepBHas
cucteMa M €€ OTHeNbl. DBOJIOIUOHHOE YCIOKHEHHWE CTPOEHUS HEPBHOU
CHUCTEMBI Yy KUBOTHBIX. OT/EIbI TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX.
Pednexc u peduexropras nyra. besycinoBHbie U ycTOBHBIE pedIIeKCHI.
['yMopasibHast peryisiuus U 3HJIOKPUHHAs CUCTEMA >KUBOTHBIX U YEJIOBEKa.
JKene3sl SHIOKpMHHOM CHCTEMBI M HX TOPMOHBI. JleWCTBME TOPMOHOB.
B3anmocBs3p HEpBHON U SHAOKPUHHOM crucTeM. [ nnoTtanamo-runoduzapHas
cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuubl U cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bojopociiny,  «bakrepum»,  «lIpocterimme», «OpraHbl  IIBETKOBBIX
pacteHui», «CuUCTeMbl OPraHOB MO3BOHOYHBIX YXMBOTHBIX», «BHyTpeHHEe
CTpoeHHEe HaceKoMbIx», «TkaHu pacreHuit», «KOpHEBbIE CHCTEMBI»,
«Ctpoenmne crebnsa», «CTpoeHHUE TUCTOBOM  TIACTHHKWY», «TKaHH
JKUBOTHBIX», «Ckener  denoBeka», «lIumeBapurenbHas  cucTeMay,
«KpoBeHocHas cucrema», «JlpixarenpHas cucteMayn, «HepBHas cuctemay,
«Koxay, «MpblieyHass  CHCTEMay, «BpiienurenpHas  CUCTEMay,
«OHJOOKpUHHAs  cucreMa», «CtpoeHue  MbIbD,  «MMMyHUTET»,
«KumeynononoctHeie»y, «CxemMa mnuTaHus pacTeHuit», «KpoBeHoCHBIE
CHUCTEMbI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue Truupel», «CrtpoeHue
1aHapun», «BHyTpeHHee CTpoeHHe JOKIAEBOT0 YepBs», «HepBHas cucrema
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pBIOY, «HepsHas cucrema JATYIIKHAY, «Hepsnas cucrema
npecMmbikatomuxcs», «HepBHas cuctema nrtunmy», «HepBHas cucrema
MIIEKONUTAOMMX», «HepBHas cucrema uenoBekay, «Pediexcy.
O6opynoBaHue: CBETOBOM MHKPOCKON; MHUKpPOIpENnaparbl OJHOKJIETOUHBIX
OpPraHu3MOB; MHUKPOIIpENapaTbl TKaHEH; paKOBUHBI MOJUTIOCKOB; KOJUICKIIUU
HACEKOMBIX, HWIJIOKOXKHX; JKUBBIE OJK3EMIUISIPbl KOMHATHBIX PACTEHUN;
repbapuy pacTeHH pa3HBIX OT/ENOB; BIAXXHBIE NpenapaThl >KUBOTHBIX;
CKEJIeThl MO3BOHOYHBIX; KOJUIEKIHUU OECMO3BOHOYHBIX >KUBOTHBIX; CKEJET
4eJ0BeKa; 000pyAOBaHHE JJIsl AEMOHCTPALMU MOYBEHHOTO U BO3TYLIHOTO
NUTaHUS PACTEHU, paclleryieHus Kpaxmajga U OeJIKoB MO JeicTBHEM
dbepmMeHTOB; 000OpymOBaHWE MJIs JIEMOHCTPAIMUA OMBITOB 1O HW3MEPEHHIO
YKU3HEHHOUM €MKOCTH JIETKUX, MEXaHU3Ma AbIXaTeIbHBIX JBUKCHUM; MOJIEIH
TOJIOBHOT'O MO3Ta Pa3JIMYHBIX KUBOTHBIX.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI

1.JIaboparopuas pabota «/3ydeHue TkaHel pacTeHU.

2.Jlaboparopnas pabota «3ydueHue TkaHel KHUBOTHBIX».

3.JIaboparopHast pabota «VI3ydeHrne opraHoB IIBETKOBOTO PACTCHUS.

Tema 10.
Pa3smuokeHme

n pa3BUTHE
OpraHUu3MOB

@opMbl pa3MHOKEHHSI OPTaHU3MOB: Oecriosioe (BKJIIOYash BEreTaTUBHOE)
U mosioBoe. Buibel Oecnosioro pa3MHOKEHHs: MOYKOBAHUE, CHOPYIISIIHSA,
dbparmeHTaIys, KIOHUPOBAHUE.

[TomoBoe pazmuoskenue. IlonoBbie kieTku, wim rameTsl. Meio3. Craguu
Mmerosza. IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonormdeckuit
CMBICII MEH03a U ITOJIOBOTO Iporecca. Mero3 U ero MeCTo B )KM3HEHHOM LMKJIE
OpraHU3MOB.

[Ipen3aponpimieBoe pasButhe. l'ameToreHe3 y KUBOTHBIX. [lojoBbie
xkene3pl. OOpa3oBaHME W pa3BUTHE TOJOBBIX KiIeTOK. Crepmarorexes
u ooreHes. CTpoeHHE MOJIOBBIX KIIETOK.

Omo0oTBOpEHHE U SMOPUOHATIBHOE pPAa3BUTHE >KUBOTHBIX. CrocoObl
OIIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHoreHes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOrUsS —
HayKa O pa3BUTHUU OPraHu3MoB. Mopgoeenes — oona uz 2naguvix npoonem
ambpuonozuu. Konyenyua mopgozenos u mooenu mopgozeneza. Craguu
sMOpHOreHe3a JKMBOTHBIX (Ha npumepe JArymku). JpoGnenue. Tumsl
npobnenus. /Jemepmunuposannoe U HeOepMUHUPOBAHHOE  OpobieHue.
bnacryna, Ttumel Onactyn. OcoOGeHHOCTH JpoOJIeHHS MIICKONUTAIOIINX.
3apojpllieBble JTUCTKH (TacTpysisiius). 3akjiajka OpraHOB W TKaHEH W3
3apOJBIIIEBbIX JIMCTKOB. B3aumHOE BIMAHME YacTell pa3BUBAIOILIErOCH
3apojsimia  (AMOpHUOHANIBHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJEHUCTBUN T'€HOB.
Biustnue Ha sMOpHOHATBEHOE Pa3BUTHE PA3IMUHBIX (PAaKTOPOB OKPYKAIOIIEH
CpeJBl.

Poct wu pa3zButue xuBoTHbIX. [locTamOpuoHaneHbll nepuon. Ilpsamoe
U Herpsimoe  pa3BuTHe. Pa3Butue ¢ mMeramopo3oM y 6ecrio3BOHOYHBIX
Y TIO3BOHOYHBIX ~ JKMBOTHBIX.  buonoruueckoe  3HaueHHWE  MPSIMOTO
Y HEMPSAMOTO Ppa3BUTHs, UX pacnpocTpaHeHue B mpupoje. Tumbsl pocrta
KUBOTHBIX. DaKTOphl PETYyISUU pOCTa >KUBOTHBIX U uenoBeka. Craguu
NOCTAMOPUOHANIBHOTO ~ Pa3BUTHs Y )KMBOTHBIX M yelloBeka. lleprossl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOrHYeCKHUEe MTPOLECCHI.

PasmHoxeHue wu pazButue pacreHuil. ['ametodur u cmopodur. Meiio3
B )KM3HEHHOM IHKJE pacTteHuid. OOpa3zoBaHue CHOp B Mpolecce Meio3sa.
I'amerorenes y pacreHuii. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opraHu3moB.  JIBOHOE  OIUIOJOTBOPEHHE Y IIBETKOBBIX  PACTEHUM.
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OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsiuyu OHTOr€HE3a Y PACTEHUI U KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuubl u cxembl: «BereratnBHoe pa3MHOXeHHE», «THIbI Oecrooro
pasMHOXeHUs»,  «Pa3sMHOXKEHHE  XJIaMUJIOMOHabl»,  «Pa3zMHOXkeHuUe
SBIJICHBIY, «Pa3MHOKEHHIE TUZIPBI», «Meio3», «XPOMOCOMBI»,
«l"amerorenes», «CTpoeHue SUIEKICTKH M crepmaro3onsia», «OCHOBHBIE
cTasuy OHTOreHesay, «lIpsamoe u HenpsAMoe pazBuTue», «Pa3BuTrue MalicKOro
Kyka», «PasButue capanum», «Pa3Buthe JArymku»,  «JlBoiiHoe
OIUIOJJOTBOPEHHUE Y IIBETKOBBIX pacTeHU», «CTpOeHHE CEMSIH OJTHOI0JIbHBIX
U JIBYJOJIbHBIX pacTeHuiny,
«KW3HEHHBId ULHKI MOPCKOM KamycTbl», <«JKH3HEHHBI ULHKI MXay,
«KW3HEHHBIN LIUKJ TAOPOTHUKAY, «KM3HEHHBIN LIMKIT COCHBIY.

O6opynoBaH#e: CBETOBOH MHUKPOCKOIT, MHKpPOIpPENaparhl SUIEKIECTOK
Y CIIEpMaTO30U10B; MOJeNb «L{UKI pa3BUTHUS JATYIIKNY.

JlaGopaTopHble U paKkTHYeCKUe PadoThI

1. JlabopatopHast paborta «l3ydeHHWE CTpOSHHUS TIOJOBBIX KIIETOK Ha
TFOTOBBIX MUKpOIIpENapaTaxy».

2. IpakTudeckast pabota «BeIsBIIeHHE MPU3HAKOB CXOJCTBA 3apOIbIIICH
IMO3BOHOYHBIX JKHUBOTHBIX).

3. JlaboparopHass pabora «CTpoeHHE OpPraHOB Pa3MHOXKCHHUS BBICIIHX
pacTeHUI».

Tema 11. | UcTopust cTaHOBIEHUS W Pa3BUTUS TEHETUKH Kak Hayku. Paborter I
I'enetuka  — | Mengnens, I'. Jle @pusa, T. Moprana. Ponb oTeuecTBEHHBIX YYEHBIX B
HayKa o | pazButun reHeruku. Paborer H. K. Kompmosa, H. . BaBumosa, A. H.
HacieactBeHHo | benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B. Tumodeena-
CTH u | Pecosckoro.
U3MEHYUBOCTH | OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
OpraHU3MOB aJUIeNbHBIE  TEHbI, aJbTEPHATUBHBIE  IPU3HAKH, JOMHMHAHTHBIA U
pELECCUBHBIA MPHU3HAK, T[OMO3WUIOTA, TETEPO3UrOTa, YNCTas JIMHUI,
ruOpunpl,  reHoturn,  ¢enorun.  OCHOBHbIE  METOJAbl  T'€HETHUKH:
rUOPUAO0IOTHYECKUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.
JleMoHCTpanun
IToptpersr: I'. Mengnens, I'. e ®pus, T. Mopran, H. K. Konsnos, H. 1.
Bagsunos, A. H. benozepckuii, I'. JI. Kapneuenko, 10. A. ®unumnuenko, H. B.
Tumodees-PecoBckuii.
Tabmuue! u cxembl: «MeTobl TEHETUKHY, «CXEMBbl CKpELUBaHU .
JlabopaTopHbIe N NIpaKTHYeCKue padoThl
JlaGopaTopnast  pabora  «Jlpozoduna Kak  OOBEKT  TI'E€HETUYECKUX
UCCIIEOBAHUIY.
Tema 12. | Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
3aKOHOMEPHOCT | eIMHOOOpa3usi THOPUIOB MEPBOro MokojeHus. [IpaBuao AOMUHUPOBAHUS.
51 Bropoii 3akoH MeHnens —  3aKOH  PACIUEIICHUS  IPU3HAKOB.
HacieACcTBeHHO | LluTonormyeckre OCHOBBI MOHOTMOpHUIHOTO CKpemuBaHus. [wumoresa
CTH YUCTOTHI T'AMET.

AHanu3upyroiee ckpemuBadue. [IpoMexyTouHbIi XapaKkTep HacleI0BaHUs.
Pacuiennenue npu3HakoB NpH HETIOJHOM IOMUHHUPOBAHUHU.

Jurubpunnoe ckpemuBaHue. Tpertuit 3akoH MeHnenss —  3aKOH
HE3aBUCUMOI'O  HAacJeAOBaHUS NpHU3HAKOB. LluTonmoruueckue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.

CueruieHHOe HaciienoBanue npusHakoB. Pabotel T. Moprana. CuerieHHoe
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HacJIEJOBaHKUE F€HOB, HApPYIIEHUE CLEIUIEHUS MEXAY T€HaMU. XpOMOCOMHasi
TEOpUs HACJIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M ONpPEENIECHUS 110J1a. AyTOCOMBI U
IIOJIOBBIE ~ XpPOMOCOMBIL.  ['OMOraMeTHelii M  IeTEepOraMeTHBIM  IOJ.
I'eHeTnyeckas CTpyKTypa IOJOBBIX XpoMmocoM. HacienoBaHue Nnpu3HaKoB,
CLEIUICHHBIX C IOJIOM.

I'enoTunn kak wenoctHas cucrema. llnedoTrponuss — MHOXKECTBEHHOE
JNEUCTBUE reHa. MHoxecTBEHHBIN AJUICIINA3M. BsanmogelictBue
HeaJlesbHbIX reHoB. KommiementapHocTs. Onuctas. [loaumepusi.
['eHeTHYECKUI KOHTPOJIb Pa3BUTHsI PACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a
TaKkke (PU3NOJOTHUECKUX MPOLIECCOB, MOBEICHHS M KOTHUTHBHBIX (PYHKITHI.
['eneTnueckne MexXaHU3Mbl CHMOMOIEHEe3a, MEXaHU3Mbl B3aUMOJEHCTBUSA
«XO035IMH — Mapa3uT» U «XO035IMH — MHUKpoOHOM». ['eHeTnueckue acneKThl
KOHTPOJSI M M3MEHEHHUs HACJIEICTBEHHOM HMHQOpManuu B IOKOJEHHSX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpannn

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubt u cxembl: «IlepBbiii 1 BTOpoii 3akoHBI Menaens», «TpeTuil 3akoH
Mennensa», «AHanuzupymolee CKpEIMBaHKEY, «Henonnoe
JOMUHUpOBaHKE», «CIIETJICHHOE HACIIEAOBAaHUE MTPU3HAKOB y APO30(HIIBI»,
«'enernka mnona», «Kapuorun uenoseka», «Kapuortun apo3oduisy,
«Kapunotun nruns», «MHOXKECTBEHHBIM auienn3m», «B3aumonencreue
TEHOBY.

OOGopynoBaHue: MOJAENb JUIsl JIEMOHCTpPAIlMM 3aKOHOB €IMHOOOpasus
ruOpHJI0B MEPBOr0 MOKOJEHUS W PACIICIUICHHs MPU3HAKOB; MOJENb [UIs
JIEMOHCTPALMM 3aKOHA HE3aBUCUMOIO HACIEOBAaHUS IPU3HAKOB; MOJEIb
JUIsL J€MOHCTPALlMM CLEIJIEHHOTO HAacJIeOBAHUA IPU3HAKOB; CBETOBOU
MUKPOCKOII, MUKpoTipenapar: «/Ipozodunay.

JlabopaTopHbIe N IpaKTHYeCKHe padoThl

1.Ilpaktuueckas pabora «l3ydyeHune pe3ynbTaToOB MOHOTMOPHIHOIO
CKPELUBaHUS Y JPO30(PUIIBI».

2.Ilpaktnyeckas  pabora  «M3ydeHme  pe3yJbTaTOB  JUTHOPUIHOTO
CKPELMBaHUS Yy JPO30(PHIIBI».

Tema 13.
3aKOHOMEPHOCT
u
M3MEHYUBOCTH

B3aumoneiictBue reHotuna M cpeasl Opu  (GOPMHPOBAHUU (EHOTHIIA.
N3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHBIE M KOJIWYECTBEHHBIE INPU3HAKHU.
Buasl 13MEeHUMBOCTH: HEHACIIEICTBEHHAS M HACIICICTBEHHAS.
MoaudukanonHas u3MeHUMBOCTh. Ponb cpensl B (OpMUPOBaAHUU
MOAU(PUKAIIMOHHOW  M3MEHYMBOCTH.  Hopma  peakiuum  mpu3HaKa.
Bapuanmonnslii psa u BapuanuonHas kpusas (B. Moranncen). CpoiicTBa
MO (PUKAITMOHHON N3MEHYUBOCTH.

I'enorunuueckas U3MEHYUBOCTb. CaoiicTBa TE€HOTUIIMYECKOU
M3MEHYUBOCTU. BHIIBI TeHOTUNHUYECKOW H3MEHYMBOCTH: KOMOWHATHBHAS,
MyTallUOHHAsI.

KomOunatuBHass M3MEeHYMBOCTh. Mei03 W TIOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTU. Poib KOMOMHATMBHON W3MEHYMBOCTH B
CO3/IaHUM F€HETUYECKOT0 pa3HooOpa3us B Mpe/esiax OJJHOTO BU/IA.
MyranuonHass U3MEHUYMBOCTb. BHIbl MyTalui: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HHAYLUPOBAHHBIE MyTalud. SnepHele u
nuToIIa3zMaTuyeckue Myranuud. COMaTM4ecKME W TOJIOBbIE MYTAlUH.
IIpyuviHBl BO3HMKHOBEHUs MyTauumid. MyTareHsl M WX BIMSHHE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTM  MYTallMOHHOIO  Ipolecca.  3aKOH
TOMOJIOTHYECKHX PSAJIOB B HaciencTBeHHo n3menunBoctr (H. V. BaBuiios).
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Buesinepnast ”3MEHUMBOCTb U HACJIEACTBEHHOCTD.

OnureHeTMka W SIUICHOMHUKA, pOJIb DSIUIEeHETHYECKUX (aKTOpoB B
HACJICIOBAaHMM W W3MEHYMBOCTH  ()EHOTUIUYECKUX  MPHU3HAKOB Y
OpraHU3MOB.

JleMoHCTpaLuu

[Toptpetsi: I'. e @pus, B. Moranucen, H. 1. BaBuios.

Tabmumer u  cxeMmbl: «Bunabl u3MeHunBOCTHY, «MoaudukanuoHHas
U3MEHYUBOCTBY, «KoMbunaTtuBHas U3MEHYUBOCTB, «Meiio3»,
«OmnonorBopenue», «l'eHernueckue 3a0oieBaHusi YeIOBEKa», «Bubl
MYyTalH».

OOopynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTCHMIA,
pucyHku (dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIaMUA U3MEHYUBOCTH.
JlabopaTropHble M NpaKkTHYeCKHEe Pa0OThI

1.JIaGopaTopHas pabota «HccnenoBanue 3aKOHOMEPHOCTEN
Mo u(pUKAITMOHHOW W3MeHYHBOCTH. [locTpoeHHMe BapuUallMOHHOTO psja U
BApUALIMOHHOMN KPUBOII».

2.Ilpaktnyeckas pabora «Myrtamuun y Apo3o¢mibl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema
I'eneTuka
qeJIoBEKa

14.

Kapuotun uenoBeka. MexayHapoaHass mporpaMma HCCIEI0OBaHUS T€HOMA
yesoBeka. MeToapl W3y4yeHUsT T€HETHMKHM 4YeJIOBEKa: TI'€HEaIOrMYeCKHi,
OJIU3HEIOBEIH, IIUTOTCHETUYCCKUI, MOMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIApHO-TeHeTUYeCcKuil. COBpPEMEHHOE  OIpEACNICeHHE TIeHOTHIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHHME, TEHOTUIIMPOBAaHUE, B TOM 4YHUCJIE C
nomoineto [111P-ananmu3a. HacnencTBenHble 3a001eBaHus YelloBeKa. [ eHHbIE
U XpOMOCOMHBIE OOJE€3HM UejIoBeKa. boje3Hu ¢ HacieICTBEHHOU
MPEaPacOOKEHHOCTBIO. 3HaueHHEe  MEIMIMHCKON  TGHETUKH B
MpPEAOTBPALIEHUM M JICYCHUHM TEHETHYECKUX 3a00JIeBaHMI YeIOBeKa.
Menuko-reHeTn4eckoe KOHCYyJIbThpoBaHue. CTBoOJIOBbIE KieTKH. [loHsiTne
«TEHETUYECKOT0 Tpy3a». OJTUYECKHUE AaCIEKThl HCCIECIOBAaHUNA B 00JacTH
pEeAaKTUPOBAHUS FT€EHOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue (akTOpbl TOBBIMICHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
buznyeckoMy ¥ XHMHYECKOMY 3arps3HEHHIO OKpYKalollel  cpefbl.
['eneTnueckas npeapacnoaoKeHHOCTh YEI0BEKA K MATOIOTUSIM.
JleMoHCTpanun

Tabmumer u cxemsl: «Kapuotumn denoBekay, «MeTObI U3YYEHUS T€HETUKU
yejoBekay, «I eHeTnueckre 3a00JIeBaHUSI YEITIOBEKaY.

JlabopaTopHbIe N NIpaKTHYeCKue padoThl

[TpakTnueckas paborta «CocTaBieHHE U aHAJIU3 POJIOCIOBHOMY.

Tema
Cenexius
OpPraHu3MoOB

15.

JomecTukanusi ¥ cenekinus. 3apoXKACHHE CEeNeKIUH W JOMECTHKAIIUH.
VYuenne H. W. BaBuioBa o lleHTpax NpOMCXOXKIECHHUS M MHOT000pazus
KyJbTYPHBIX pacTeHuil. Poyib cenekiuu B CO3JaHUM COPTOB PACTEHUN H
nopoJ *KUBOTHBIX. COpT, mopojia, mTaMM. 3aKOH TOMOJIOTHYECKUX PSAOB B
HaciencTBeHHOM wu3MeHunmBoctH H. . BaBuioBa, ero 3HadeHme mis
CENIEKIIMOHHOM pabOTHI.

MeTtoapl cenekIMoHHOM paboThl. VcKyccTBEHHBIN OTOOp: MAacCOBBIM U
WHAWBUAYAIbHBIN. JTanbl KOMOMHAIIMOHHOW  cenekiuu. McrhbiTanue
MIPOU3BOJUTENICH TTO MOTOMCTBY. OTOOp MO TEHOTHUITY C TTOMOIIBIO OIEHKH
dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHUITY ¢ TTomoltbio aHanmu3a JJHK.
HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJA  CEeJCKIIMOHHOW  paboTHI.
PagnanvoHHbId M XMUMUYECKMH MyTareHe3 Kak HWCTOYHUK MyTaluhd y
KYJbTYPHBIX dbopm OpraHu3MOB. Hcnonp3oBanue T€HOMHOT'0
penakTupoBaHuss MW MeTojoB pekoMOmHaHTHBIX JIHK mis momydenws
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MCXOJHOI0 MaTepuaa sl CEJEKINH.
[Tomryuenune MIOJIMILIONUJIOB. BaytpuBngosas rUOpUIN3aIHsL.
bnuskopoacTBeHHOe cKpemuBaHue, wiM UHOpumuHr. HepoactBennoe
CKpellMBaHWe, Wi  ayTOpuauHr. [l'ertepo3uc U €ro  NPUYUHBL
Hcnonb3oBanue rerepo3rca B cenekuuu. OTnanéHHas TUOpUAM3aLUS.
[Tpeononenue Gecrioauss MEXBUIOBBIX TMOpUIOB. JlocTHKeHUs ceneKkiuu
pacTeHUM U KUBOTHBIX. «3€JIEHAS] PEBOJIOLIHSI.

CoxpaHeHue U U3y4eHHE I€HETUYECKUX PECYPCOB KYJIBTYPHBIX PAaCTCHHU U
UX JUKUX PpOAMYEH [ CO3JaHHUS HOBBIX COPTOB U T'MOpUAOB
CEJIbCKOXO3SMCTBEHHBIX KyIbTyp. M3ydeHue, COXpaHEHHE M YIIPaBICHHE
FEHETUYECKUMHU PECYPCAMM  CEJIbCKOXO3SIICTBEHHBIX M IPOMBICIOBBIX
JKUBOTHBIX B LEJIAX YIYYIICHUs CYHIECTBYIOIIUX U CO3AAHUS HOBBIX IIOPOZ,
JUHUM U KpOCCOB, B TOM 4YHCJIE€ C IPHUMEHEHUEM COBPEMEHHBIX METOOB
HAy4YHBIX MCCIIEIOBAHNMN, IIEPEJOBBIX UJIEH U NEPCIICKTUBHBIX TEXHOJIOIUH.
JleMoOHCTpaLuu

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsnenxo, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabmuubt u  cxembl: «LleHTpBI TPOMCXOXKACHUS W  MHOT00Opa3us
KYJIBTYPHBIX pacT€HUI», «3aKOH T'OMOJIOTMYECKUX PSAA0B B HACJIEICTBEHHON
U3MEHUYUBOCTH», «Mertoasl cenekuun», «OTaanéHHas Trudpuau3anus»,
«Myrarenes».

JlabopaTopHble 1 IpakTHYeCKHEe PadOThI

1.JIaboparopHas pabora «3ydeHne copToB KyIbTYPHBIX PACTEHUN U MTOPOJ
JIOMAILITHUX KUBOTHBIX).

2.JIaGopatopHas pabota «/3yueHre METOA0B CEIEKIIUN PACTEHUII.
3.IlpakTuueckas padora «I[IpuBuBKa pacTeHUI».

4.9xkckypeust «OCHOBHBIE METOJbI M JTOCTHIKEHHUS CEJIEKIIMM PACTCHUM H
JKUBOTHBIX  (Ha  CENEKIMOHHYIO  CTaHIUIO, IUIEMEHHYI0  (epMmy,
COPTOUCTIBITATENNbHBIN y4acTOK, B TEIUVIMYHOE XO3AHUCTBO, B JIAOOPATOPHUIO
arpOYHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16.
buoTrexHomorus
1A CUHTETHYECKa
s OMOJIOTHS

OOBeKThl, UCHOJb3yeMble B OMOTEXHOJOTUH, — KJIETOYHbIE M TKaHEBbIE
KYJIbTYpbl, MHKPOOPraHU3MbI; HX XapakTEpUCTUKA. TpaanlnOHHAs
OMOTEXHOJOTHs: XJIeOONeUeHne, MOyYeHUE KHCIOMOJOYHBIX IMPOIYKTOB,
BUHOJenue. Mukpobuonornyeckuii cuTe3. O0beKThl MUKPOOHOIOIMYECKIX
texHosoruil. [Ipon3BoacTBO 6€1Ka, aAMUHOKHMCIIOT U BUTAMHHOB.

CoznlaHue TEeXHOJIOTMH M MHCTPYMEHTOB LEJIEHANPaBICHHOIO U3MEHEHUS U
KOHCTPYMPOBaHUSI TE€HOMOB C LEJIbI0 IOJIY4YEHHMs] OpPraHU3MOB M HX
KOMIIOHEHTOB,  COJEp)KallUX  HE  BCTpeyarolmuecs B IPHUPOJE
OMOCHHTETHYECKHUE MYTH.

Kirerounas uHxeHepus. MeToapl KyabTypbl KJIETOK U TKaHEW PacTCHUN U
KHUBOTHBIX. Kprnobanku. Comaruueckas TruOpuaM3anus M COMATUUYECKUN
sMOpuorenes. JVcmnonp3oBaHWe TaljoOWIOB B  CEJIEKIMHM  pPacTEHUH.
[TosyueHne MOHOKJIOHAJIBHBIX aHTUTEN. Mcnonap3oBaHME MOHOKJIOHAJIBHBIX
M TOJUKIOHANBHBIX  aHTUTeNl B MeauuuHe.  VMckyccTBeHHOe
OILIOIOTBOPEHUE. PEKOHCTPYKIUS SMIIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX.
Meton TpaHCIIIaHTallMM — AAep KJIETOK. TeXHOJIOTMU  O3]I0pOBJICHHUS,
KYJIbTUBUPOBAHUSA u MUKPOKJIOHAJIBHOT'O Pa3MHOXKEHHUS
CEJIbCKOXO03SUCTBEHHBIX KYIbTYP.

XpoMOoCcOMHass M Te€HHas HH)KeHepus. VICKyCCTBEHHBIM CHUHTE3 IeHa U
koHcTpyupoBanue pekoMOunHanTHBIX JIHK. Co3manme TpaHCreHHBIX
Oopranu3mMoB. JIOCTMXKEHMSI M NEPCIEKTHBBI XPOMOCOMHOM M TI'€HHOMU
WHXEHEepUH. DKOJIOTUYECKUE U TUYECKHE MPOOIeMbl T€HHON MHKEHEPUH.
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Menunuackue ouorexnonoruu. [loctrenomuast mudposast meaumuaa. TP
TUarHocTuka. MeTa0oJIOMHBI  aHalM3, TCHOLICHTPUYECKUM  aHau3
MIpOTEOMa YeJIOBEKa JUIsl OLICHKU COCTOSIHUS €ro 370poBbs. Vcrnonb3oBaHue
CTBOJIOBBIX KJIETOK. TapreTrHas Tepamus paka. 3DOMOMHXKEHEpUs IS
pa3paboTku (hyHIaMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHIA, CO3TaHUS
KOMIIJIEKCHBIX TKaHEeH COYETaHHUEM TEXHOJIOTHI TPEXMEPHOTO
OuonpuHTHHTA U cKapOIAUHTA JUIs PELICHUS 3a7a4 ePCOHATU3UPOBAHHON
MEIUIUHEI.

Co3ngaHue BEKTOPHBIX BaKLMH C LENbI0 OOecreueHus KOMOMHHUPOBAHHOM

3amuThl  oT Bo3Oyaumteneir OPBU, ycTaHOBieHHE  MOJEKYISIPHBIX
MEXaHU3MOB (yHKIIMOHUPOBAHUS PHK-conepxamumx BUPYCOB,
BBI3BIBAIOIIMX 0CO0O0 OMacHble 3a00JIeBaHUs YEJIOBEKA U KUBOTHBIX.
JleMoHCTpaL Ul

Tabmunpe! 1 cxembl: «/cronb3oBaHe MUKPOOPTaHU3MOB B IIPOMBIIIIICHHOM
POU3BOJICTBEY, «KitleTouHas nHkeHepus», «I eHHAsT HHKCHEPHSI».
JlaGopaTopHble U MpaKkTH4YecKHe padoThl

1.JIaboparopras pabota «/3ydeHrne 00bEKTOB OHOTEXHOIOTHI.
2.Ilpaktuyeckas padora «llonydeHre MOJIOUHOKUCIBIX POLYKTOB.

3.Okckypeusi «buoTexHonmorus — BaKHEWIIas MPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOJICTBO)Y.
11 kaacc

Tema 1.
3apoxacHue u
pa3BUTHE
SBOJIFOIIMOHHBIX
MpeCTaBICHUI
B OMOJIOTHH

OpomtonmonHas Teopuss Y. JlapBuna. IIpennocbulku BO3HMKHOBEHHS
napsuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTs Y. JlapBuHa.

JBwxymme cunbl  3Bomouuu  BujgoB 1o Y.  JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKEHUSI OPIraHU3MOB, HACJIEICTBEHHAs! U3MEHYUBOCTb,
060opnba 3a cyIIecTBOBaHUE, €CTECTBEHHBINA U MICKYCCTBEHHBIH 0TOOD).
Od¢opmnenune cuntetnueckoil Tteopun sBomounu (CTO). Helitpanbhas
Teopust 3Bomonnu. CoBpeMeHHas HBOJIOLMOHHAs Ouojorus. 3HaueHHE
HBOJIFOLIMOHHOW TEOpUU B (POPMUPOBAHUU ECTECTBEHHOHAYYHOW KapTUHBI
Mupa.

JleMoOHCTpaLun

IToptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. YeTBepuKoB,

N. U. UImansraysen, Jx. Xongein, /. K. benses.

Tabmuupl u cxembl: «Cucrema >xuBoil mnpuponsl (mo K. Jlunuero)y,
«JlectHuna >xuBbIx cymiectB (o Jlamapky)», «MexaHu3sM (OpMHPOBAHUS
pUCTIOCOOIeHUH y pacTeHuil U KUBOTHBIX (1m0 Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsus Y. lapsuna», «Haxonku Y. [dapsBuna», «DopMbl
O0oprObl 32 cymiecTBoBaHMe», «llopoael romybeit», «MHoroobpasue
KyJIbTYpHBIX (opM KamycTel», «Ilopojpl JOMaIIHUX >KUBOTHBIX», «Cxema
oOpa3oBanusi HOBbIX BHIOB (o Y. JlapBuny)», «Cxema COOTHOILIEHUS
JBIKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE IIOJIOKEHHS CHHTETUYECKOU
TEOPHUU IBOJIOLIUN.

Tema 2.
MukposBonronu
A u eé
pe3ynbTaThI

[Tomymsiuust Kak 37I€eMEHTapHas eIMHULA 3BOMIOIUH. COBpEMEHHBIE METOBI
OILICHKH T€HETHYECKOIr0 pa3Ho00pa3us U CTPYKTYpbI nomynsauuid. i3Menenune
reHo(oHJa MONYJISIIMK KaK 3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIIEHUE. 3aKOH
reHeruyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPBl (ABMXKYLIME CHIIBI) 3BOJIOUMU. MyTalMOHHBIN
npouecc. KomOunHatuBHas u3MeHYuBOCTh. [lpelid reHoB — ciydaiiHble
HEHAIpaBJIeHHbIE WM3MEHEHHsI 4acToT ajuleled B monmymsiuuax. O¢gekt
ocHoBatenst. DPheKkT OyThUIOUHOTO ropibiimka. CHUKEHUE TEeHETHYECKOTO
pasHooOpa3usi: npuuuHbl U cieactBus. [Ipossienue rdexra apeiida reHoB
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B OOJBIIMX M MaNbIX MNOMyNIAnUsAX. Mwurpauuu. M307sM0ust MOMyNSIui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).
EcrectBennblii oT00p — Hampapnsiommid  (akrop sBomorun. Dopmbl
€CTECTBEHHOT0 O0TOOpa: JABIKYIIMNA, CTaOWMIM3UPYIOLIUI, pa3pbIBAIOIINAN
(nm3pyntuBHbif). IlonoBoit  oTOOp. Bo3HHKHOBEHME U 3BOJIIOLUA
COLIMAJIBHOTO MOBEICHUSI )KUBOTHBIX.

[TpucnocoONEHHOCT,  OPraHU3MOB  Kak  pe3yslbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBeHHE mpuCHOCOONeHU y  opranu3sMoB. ApoMopdosbl u
UMA0aJalTaluu. ITpumepst IIPUCTIOCOOIEHU y OpraHu3MOB:
Mopdonoruueckue, (GU3NOIOTHUECKHE, OMOXMMHYECKHE, MOBEICHUYECKHE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kxputepum u cTpykTypa. BuaooOpazoBaHue Kak pe3ynbTar
MHUKpO3BOJIOIHH. M30msmus — kimoueBoid Gpaxktop BunoodbpazoBanus. [lytu
U crnocoObl  BHIOOOpa3zoBaHMs: ajulomarpuyeckoe (reorpaduyeckoe),
CHUMITATPUYECKOE (IPKOJIOTMUECKOE), «MTHOBEHHOE» (TOJUILIIONIU3AIMS,
rubpuausanys). M TenbHOCTh BOTIOIMOHHBIX MTPOLIECCOB.

Mexanusmbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBomronoHHON OuosorMM B pa3pabOTKE HAy4yHBIX METOJOB
coxpaHeHus: 6uopazHooOpasusi. MUKPOIBOIIONHS U KOIBOIIOIHS ApPa3UTOB
U UX X03s5eB. MexaHu3Mbl ((OPMUPOBAHHS YCTOMUMBOCTH K aHTHOMOTHKAM U
crocoObI 0OPHOBI ¢ HEH.

JleMoHCTpaL Ul

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl u cxembl: «MyTannoOHHas H3MEHUUBOCTHY», «llomymsimonnas
CTpyKTypa BuIa», «Cxema TmposiBIeHHUS 3akoHa Xapau—BaiinOepray,
«/IBrxkyiue cuiabl 3BOMIOLUNY, «ODKOJIOrHYEcKas W30JSIUMS HOMYJALUN
ceBaHCKOI (openmny, «['eorpaduueckast H30JISLHS JIUCTBEHHUIIBI CHOUPCKOMA
U JIMCTBEHHMLBI Jaypckoit», «llonmynsluoHHBIE BOJHBI YHCIEHHOCTH
XMIHUKOB U XKepTB», «Cxema JAEeHCTBHUS €CTECTBEHHOro 0TOOpay, «PopMbl
00prOBI 3a cyliecTBOBaHUEY», «MHIycTpuanbHBIA MenaHusm», <«Kusble
HCKOIIaEMBIE», «IloxpoBuTENBCTBEHHAS OKpacka KUBOTHBIX»,
«[Ipenynpexaaromias OKpacka KUBOTHBIX», «PU3NONOrHYECKre
anantauumny, «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTENIBHOCTBY,
«Kputepun Buna», «Bunbl-nBoHHKN», «CTpPyKTypa BHJA B MPUPOJEY,
«Crnioco0sl BH1000pazoBanus», «l'eorpapuueckoe BUI00Opa3oBaHue TPEX
BUJIOB JIAHJIBIICH», «DKOJOTHYECKOE BHI000pa30BaHUE BHJIOB CHHUID»,
«[Tonmunonnel pacrenuit», «KanycTHo-peaeuHsii THOPUI.

OO6opynoBanue: repOapuu pacTeHH; KOJUIEKIIMH HACEKOMBIX; dydesa MTHI]
U 3Bepell C MpUMepaMy pa3InYHbIX MPUCIOCOOIEHUI; yydena NTULl ¥ 3Bepeit
pa3HBIX BHJIOB; repbapuu pacTeHUH OJU3KUX BHUIOB, OOPa30BaBIIUXCS
Pa3IMYHBIMH CIIOCOOaMHU.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

1.JIaGoparopHast pabora «BbIsiBIeHHE H3MEHUYMBOCTU y OCOOEH OIHOTO
BUJIA.

2.JlaGopatopHass  pabora  «lIpucrmocobieHus  OpraHM3MOB U HX
OTHOCHUTEIIbHAs LIEJIeCO00Pa3HOCThY.

3.JIaGoparopHass pabora «CpaBHEHHE BHJIOB IO MOP(HOIOTHUECKOMY
KPUTEPHUION.

Tema 3.
MakponsBosronu
s u eé
pe3yJbTaThl

Metonel  u3ydyeHus MakpodBosmoonuu. IlaneoHTonormueckue MeTOIBI
uzydyeHus sBomronuu. llepexomansie dopmbl U (uUIOreHETHYECKUE PSIbI
OpraHu3MOB.

buoreorpaduyeckue meroanl u3ydeHus: soiouuu. CpaBHeHHe (iopsl U
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(ayHbl MaTEpUKOB U OCTPOBOB. broreorpaduueckue obmactu 3emnu. Bubi-
9H/IEMUKU U PEITUKTHIL.

OMOPHOTIOTHYECKUE U CPAaBHUTEIHLHO-MOP(OIOTHUECKIE METOIbI U3yUCHHUS
3BOJIIOLMH. ['eHeTHuecKkrue MeXaHu3Mbl HBOJIIOLMY OHTOIEHE3a U MOsBICHUS
HBOJIIOIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE W AHAJOTHYHBIE OPIaHBI.
PynumeHntapHble opraHbl M aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE M MaTeMaTH4YeCKHE METOAbl H3Y4YCHHUS HBOJIOIHH.
["'omonoruynsle T'€HBI. CoBpeMeHHbIE METObI HOCTPOCHHUS
(HIIOreHeTUYECKHX IEPEBBEB.

XpPOMOCOMHBIE MYTalLlUU U HBOJIFOLMSI TEHOMOB.

OO0me 3akOHOMEPHOCTHU (IpaBuIIa) SBOMOLUH. [IpUHIMI CMEHBI QYHKITHIA.
HeoOpatumocTs 3BoironMu. ApjantuBHas paauanus. HepaBHomepHOCTh
TEMIIOB 3BOJIIOLIMH.

JdemMoHCcTpauMu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.
Tabmuupl 1 cxembl: «DUTOreHETHYECKUN P JIoWaan», «APXEONTEPUKC,
«3Bepo3yOnie  smiepb», «Creronedansl»y, «PuHnoputh», «CeMeHHBIC
ITAIIOPOTHUKU, «buoreorpapuueckue 30HBI 3eminy, «Ipeiid
KOHTUHEHTOB», «Penuktel», «HauvanpHble craguu 3MOpHOHAIBHOIO
pa3BUTHS TO3BOHOYHBIX J>KMBOTHBIX», «[ OMOJIOTMYHBIE W aHAJOTHYHBIC
oprasel», «PynuMeHTb», «ATaBU3MbI», «XpPOMOCOMHBIE Ha0OPHI YEIOBEKA
U mmMnaH3ey», «[7maBHele  HampaBieHUs ~— dBoMOLUEY,  «OO0mme
3aKOHOMEPHOCTHU HBOJIOLIUUY.

OO6opynoBaHue: KOJUICKIIUU, Tepdapuu, MYJSDKU HCKOIAEMBIX OCTaTKOB
OpPraHU3MOB; MYJSDKM TOMOJIOTMYHBIX, AHAJIOIMYHBIX, PYIUMEHTapHBIX
OpPraHOB M aTaBH3MOB; KOJUICKIIMHA HACEKOMBIX.

Tema

4.

IIpoucxoxneHu
€ W pa3BUTHE

JKU3HU
3emiie

Ha

Hayunbple rumoTespl NpPOUCXOXKIEHHUS >KU3HM Ha 3emie. AOuoreHes Hu
naHcnepMus.  JloHaydHble TPEACTABIECHUS O  3apOKICHUM  JKU3HH
(kpeaunoHu3M). ['Mmore3a MOCTOSIHHOIO CaMO3apOXKJIEHUS >KU3HH U €€
onposepxkenue onbitamu @. Penu, JI. Cnamnanumanm, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE JTaIbl HEOpPraHUYECKON 9BOJIIOLIMH. [Inanerapnas
(reo-noruueckas) BOJOIMS. XUMUYECKast SBOITIONNS. AOUOTCHHBIA CHHTE3
OpraHMYECKUX BelecTB u3 Heopranndyeckux. OnsiT C. Musutepa u I'. FOpu.
Ob6pa3zoBaHue nonumepoB u3 MoHoMepoB. KoarepBatHas rumoreza A. H.
Omnapuna, runore3a nepBuuHoro OynboHa Jx. XonnaeiiHa, reHeThdeckas
runote3a I'. Mémnepa. Pubosumsl (T. Yek) u runoreza «vmupa PHK» V.
['unGepra. opmupoBanre MeMOpaH U BOSHUKHOBEHUE MTPOTOKJIETKH.
Hctopus 3emnum u Meroabl €€ wu3ydeHHus. lIckomaemble oOpraHMYECKHE
octatku. ['eoxpoHonorust u e€ metonpl. OTHOcUTENbHAass M aOCOJIOTHAs
TEOXPOHOJIOrUs. I'e0XpoHOIOrHuecKas MIKaua: 0HbI, 3pbl, IEPUOBI, JITOXH.
HauaneHble sTanbl opranmyeckod sBosironuu. [losBieHue W 3BOIOIUA
NEepBbIX KJIETOK. OBOMIONMS MeTabonu3Ma. BoO3HHMKHOBEHHME TEpPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OUOTIIIEHKM KaK aHaJOT TEPBBIX Ha
3emite coobmecTB. CTpomMaTonuThl. [IpokapuoThl U 9yKapHUOTHI.
[Tpoucxoxaenue 3yKapuoT (cumOuorenes). OBOJIOIUOHHOE
IIPOUCXOXKIEHNE BUPYCOB. IIponcxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE Talbl 3BOJNIONMU BHICHIMX pacTeHHi. OCHOBHBIE apoMopdo3bl
pacteHui. Beixon pactenuil Ha cymry. IlosiBneHne CIIOPOBBIX pacTeHUM U
3aBoeBaHne UMHU cymH. CemeHHbIe pacTeHMs. [IponcxoxkieHne BETKOBBIX
pacTeHHil.
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OCHOBHBIEC 3Tambl BONIONHMUA XKUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Bennackas ¢dayna. KemOpuiickuii B3pbIB — TIOSIBJICHHUE
COBpeMEHHBIX TuloB. IlepBrle XopaoBble XUBOTHbIE. JKuM3HB B BOJE.
DBOJIIOIMS  TIO3BOHOYHBIX. [IpoucxoxaeHue amMpuOUid W peNnTUIUH.
[TpoucxoxaeHne MIEKONMTAOIMX M NOTUL. [IpuHOMOD  KiIr04eBOro
apomopo3za. OcBoeHue 0ecro3BOHOYHBIMUA M MMO3BOHOYHBIMU >KMBOTHBIMU
CyIIN.

PazButne xu3HM Ha 3emiie MO »paM M NEpUoAaM: apxei, MpoTepo30i,
naneo3ou, Me3030H, KaifHo30i. OOmas XapakTepuUCTHKa KiIuMara u
reojiornyeckux mnpoueccoB. llosBieHne W pacuBeT  XapaKTEpPHBIX
OpraHu3MoB. YT1iieoOpa30BaHHUE: €ro YCIOBHUS U BIMSHUE Ha Ta30BBI COCTaB
aTMocQepBhl.

MaccoBble BBIMUPaHHsI — 3KOJOTHYECKHE KPU3UCH] Ipouuioro. Ilpuunnsl u
CJEICTBUSl MAacCOBBIX BbIMUpaHUW. COBpPEMEHHBIN SKOJIOTMYECKUNA KpPU3HC,
ero ocobennoctu. [IpoGiema coxpanenus 6nopazHoodpasus Ha 3emIe.
CoBpemeHHasi cucteMa opraHudeckoro mupa. [IpuHiunsl kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.
JleMoOHCTpaL U

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. [lacrep, . . Meunukos, A. U.
OmnapuH, JIx. Xonneiin, I'. Ménnep, C. Munnep,

I'. IOpu.

Tabmmne! 1 cxemsl: «Cxema ombita @. Penny, «CxeMa ombITa

JI. TlacTtepa mo M3yuyeHUIO camMO3apoXKIeHus Xu3HuW», «Cxema ombita C.
Munnepa, I.  HOpwy, «JTanbl  HEOPTAaHWYECKOW  DBOJIIOLIUH,
«l'eoxponosiornueckass wmkana», «HavyanbHble 3Tambl OpraHUYECKOR
sBoMOLIMKMY, «CxeMa 00pa3oBaHUSl JyKapuoT NYyTéM CUMOHOIEHE3a,
«Cuctema KuBOM mpuponsl», «CTpoeHHe BHpYyca», «ApPOMOPQO3bI
pacTeHui», «PuHHOGUTEDY, «OTHOKJIETOYHbIE BOZIOPOCIINY,
«MHOrOKJIETOUHbIE BOAOPOCINY, «Mxn», «[lanopotHukny», «I'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHU», «CxeMa pa3-BUTHS )KUBOTHOTO
MHUpay, «ApoMopdo3bl YKUBOTHBIX», «IIpocreitmmen,
«Kumeunomnomnoctueie», «llmockue uepBu», «Unenucronoruey, «PbuIOBI»,
«3emMHOBOJHBIEY, «lIpecmbikatomuecs», «lltuns», «Muekonuraromue,
«Pa3BuTHe )XU3HU B apXeUCKOH 3pe», «Pa3BuTHE KU3HU B IIPOTEPO3OUCKOMN
ape», «Pa3BUTHE XU3HM B MAJICO30MCKOW dpey, «Pa3BUTHE KU3HU B
Me3030HCKOil 3pe», «Pa3BuTne ®U3HU B KaliHO30iCKOIl 3pey, «CoBpeMeHHas
CHUCTEMA OPraHMYECKOr0 MUPAY.

OOGopynoBanue: TrepOapuu pacTEHUW Pa3IUYHBIX OTACJIOB; KOJUICKIIHH
HAaCEKOMBIX; BJIQXHbIE IpenapaTbl >KUBOTHBIX; PAKOBUHBI MOJUIFOCKOB;
KOJUIEKIIMY UTJIOKOKHX; CKEJIEThl TI03BOHOYHBIX >KMBOTHBIX; Uydesia MTULl U
3BEpEH; KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX HCKONAEMBIX; MYJISDKH
OpraHMYECKUX OCTATKOB OPT'aHH3MOB.

JlabopaTopHble U NpaKkTHYecKue padoTbl

1. BupryanbHass nabGopatopHass pabora «MoJearpoBaHUE  OMIBITOB
Mwnepa—IOpyu 1o u3yueHHIO aOHMOTeHHOTO CHUHTE3a OpraHMYecKHX
COCTMHEHUH B IEPBUYHON aTMOChepe.

2. JlabopaTtopHas pabota «/3ydeHHe W ONHUCAHHE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

3. Ilpaktnueckass pabora «l3yueHne OCOOEHHOCTEH CTPOCHMS PACTEHUMH
pa3HBIX OTJEIIOBY.

4. Tlpaktnueckass  pabora  «M3yuenme  ocoOeHHOCTEHl  CTpoeHHus
MO3BOHOYHBIX JKHUBOTHBIX).
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Tema 5.
[TpoucxoxaeHu
€ YeJIOBEKa —
aHTPOIIOTCHE3

Pa3znensl u 3amaun aHTpOMONIOrul. MeTo1bl AHTPOMIOJIOTUH.

CTaHOBIJIEHHE TPEICTABICHUA O MPOUCXOXKICHUU YeloBeKa. Pennrnosneie
B033peHusl. COBpEMEHHbIE HayUHbIE TEOPUH.

CxoncTBO 4YenoBeKa €  KMBOTHBIMU. CHCTEMAaTH4eCKOE IIOJIOKEHUE
yenoBeka.  CBUAETENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:
CPaBHUTEIHHO-MOP(OIOrHUECKHE, AMOPHUOJIOTUYECKHE, ¢usnonoro-
Onoxummuueckue, TMoBeAeHueckne. OTIMuns YeloBEeKa OT IKUBOTHBIX.
[IpssMOXOXKIEHNE M KOMIUIEKC CBA3AaHHBIX C HHMM IpU3HaKoB. Pa3zButue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuxymiue cuibl ((hakTopbl) aHTpPOMOreHe3a: OUOIOrHuecKre, COIualIbHbIE.
CooTHoleHre OUOJIOTUIECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcHoBHBIE cTaguu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00€3bsSHBI
(IPOKOHCYNBI) U paHHHWE MOHTHABI — OOIIME MPEAKH YeIOBEKOOOPa3HBIX
00€3bsH U JII0JICH. ABCTPAJIONIUTEKH — JIBYHOTHE TpEeaKH Jrojei. UemoBek
yMeEIbI{, NIEpBbIE U3TOTOBIICHUS OpyIHUH Tpynaa. UesoBek npsaMOXOIAIIUi U
NEepBBINA BBIXOJ JIIO/ICH 3a mpenensl Adpuku. UenoBek reidaenb0eprekuii —
o0UMil MpefoK HeaHJAEpTaIbCKOTO YEJIOBEKa M YEJIOBEKa pa3yMHOTrO.
UenoBek HeaHAEPTAIbCKUM KaK BHUJ JIIOAEH XOJOAHOrO Kiumara. YenoBek
pa3yMHbIIl COBPEMEHHOIO THUIIA, JCHUCOBCKUM YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenerrka u najgeoreHOMHUKa.
DBOJIOIUS COBPEMEHHOT0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIHIX
yenoBeka. MyTalMoHHBIA mpouecc u noimuMopdusm. [lomynsiuonHsie
BOJIHBI, Apei¢ reHoB, murpanus U <«3(G(EKT OCHOBATENS» B MOIMYIISIIHIX
COBPEMEHHOT0 YeJIOBEKa.

Yenoseueckue pacel. Ilonstue o pace. bonbpmme packl: eBponeouaHas
(eBpa3uiickas), aBCTpajiO-HETPOWAHAS (PKBATOpPHUAJIbHAS), MOHTOJIOWIHAS
(a3marcko-amepuKaHcKas). Bpems u myTtu pacceneHus 4eloBeKa o IIaHeTe.
EnunctBo uenoBeueckux pac. HayuHas HecOCTOATENBHOCTh pacu3Ma.
[TprcnocoO0IeHHOCTh YeIoBeKa K Pa3HBIM YCIOBUSM OKPYXKAIOIICH CPEIbl.
BnusiHue reorpaduueckoil cpeabl U japeiidpa TeHOB Ha MOpQOJIOTHIO U
(bU3HONOTHIO YeTOBeKa.

MexnucuunianHapHble  MEeToApl B (u3nyeckol  (OMONOrHuYecKoil)
AQHTPOIOJIOTUU. BOJIOLUMOHHAS AHTPOIOJOTUS M MaJCOaHTPONOJIOTHS
YeJIOBEYECKUX TMOomynsauuid. buoconuanbHble MCCIEAOBAHUS IPUPOJIBI
yenoBeka. MccnenoBaHue KOABOMIOIMHU OMOJIOTHYECKOTO U COLMAIBLHOTO B
YyeJIoBeKe.

JeMoHcTpanun

IToptpetsr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.
Tabmuiel u cxembl: «MeTOIbI AHTPOTIONIOTHMY, «[ 0OTOBHOW MO3T YEeNIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsHbI», «CKENET YeloBeKa U CKEJIET HIMMIIaH3e,
«PynuMeHTBl U aTaBU3Mbl», «JIBWXKyIIME CHJIBI  AHTPOIOTEHE3a,
«IBOIOIMOHHOE JAPEBO YEIOBEKAY», KABCTPATOTHUTEKY, «UeIIOBEK yMEINbIi,
«HenoBek NpAMOXOIAIININY, «JleHUCOBCKUI 4enoBek» «Heanmepranbiply,
«KpomanvoHups», «lIpeaku uenmoBeka», «ITambl 3BOJIOLUU YEJIOBEKa,
«Pacsl uenoBeka.

OOGopynoBaHue: MYJISDKM — OKAMEHEJIOCTeH, TPEeJAMETOB MaTepuaaibHON
KYJIbTYpbl TPEAKOB 4YelOoBeKa; pempoaykuuu (Qororpaduu) KapTHH C
MHU]OTOTUUECKUMH U OUOJICHCKUMHU CIOKETaMH TTPOUCXOXKJICHHS YETTOBEKa,;
dororpaduu HaAXOJOK MCKOMAEMBIX OCTAaTKOB UYEIOBEKA; CKEJIET YeTIOBEKa;
MoJieIb Yeperna 4esloBeKa M depena HIMMIaH3€; MOJENb KUCTH YelloBeKa U
KHCTH IIMMIIaH3€; MOJIENIM TOpCa MPEAKOB YeJIOBEKa.

JlaGopaTopHble H NPpaKTH4YeCKHe PadoThI
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1.Jlaboparopuass pabora «M3ydeHne OCOOCHHOCTEH CTpPOCHHsS CKeleTa
YEJIOBEKA, CBA3AHHBIX C IPAMOXO0XKACHHEM.
2 Ilpaktuyeckast pabora «V3ydeHue SKOIOTHYECKUX aIalTallui YeITOBEKay.

Tema 6.
DKOJIOTHS —
HayKa

0 B3aUMOOTHOIII
SHUSIX
OpraHu3MOB U
HaJI0praHu3MEeH
HBIX CUCTEM
C OKpYKarolei
cpenoit

3apoxaeHUEe W pa3BUTHE dKOJoruu B Tpynax A. 'ymbonsara, K. @. Pynse,
H. A. Cesepuona, O. I'ekkensa, A. Tencnu, B. H. Cykauéa. Paznensl u
3a1a4uu SK0oIoruu. CBSA3b SKOJIOTHH C APYTUMU HAyKaMH.

Mertonpl 3xonoruu. lloneBble HaOMOAEHUSA. DKCIEPUMEHTBI B 3KOJIOIMH:
IpUpoHble U JaboparopHble. MojenupoBaHue B 3KOJOTHH. MOHUTOPUHT
OKPYKAIOIICH CPeJIbl: IOKATbHBIN, pErHOHATBHBIN M TII00AIbHBIH.

3HaueHUE OKOJIOTMYECKUX 3HAHUM il 4YelloBeKa. OKOJOTHYEeCKoe
MHPOBO33pEHHE KaK OCHOBa CBsi3€d 4YeJIOBEYEeCTBA C  MPHUPOJIOI.
®opMuUpOBaHUE PKOJOTUYECKONW KYJIBTYPhl U HKOJOTHYECKOH rpaMOTHOCTHU
HaCEeJICHUS.

JdemoHcTpauMu

[Toptpersr: A. I'ym6onpar, K. ®@. Pynbe, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupbl 1 cxeMbl: «Pa3mensl sKoJorum», «MeToasl dKoJorun», «Cxema
MOHHUTOPHHTA OKPY>KAIOIIEH Cpeabl».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI

JlaboparopHas paboTta «3yuenue METOJI0B 9KOJIOTHUECKUX
UCCIIEOBAHUIY.

Tema 7.
Opranusmel

U cpena
obouTanus

Okonoruyeckue (pakTopbl U 3aKOHOMEPHOCTH UX AeicTBus. Kinaccudukanus
IKOJIOTHYECKUX (DAaKTOPOB: abWOTHYECKHE, OMOTHYECKHE, aHTPOIOTCHHBIE.
OO0ue 3aKOHOMEPHOCTH JeMcTBUS 3Kojoruueckux ¢akropos. IlpaBuio
muaumyma (K. npenrens, FO. JIn6ux). TonepaHTHOCTh. DBPHOUOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢akropsl. CBeT Kak JKOJOTHUYECKHil (akTop. JleiicTBue
pa3HBIX YYacTKOB COJHEYHOI'O CIIEKTPa Ha OPraHM3MBblL. DKOJOTHYECKHE
IpyNIbl PACTEHUH U JKUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHAJIbHAS POJIb
ceera. POTONEPUOAU3M.

Temnepatypa kak 3kojorumdeckuil ¢axrop. JlelicTBue TtemmepaTrypsl Ha
oprauu3mel.  [lofikuinorepMHble W TOMOHOTEPMHBIE  OpraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxxHocTe kak skonormueckuil ¢akrtop. IIpucrnocobneHust pacteHuit k
noJAJepKaHUI0  BogHoro OamaHca. Kiaccudukamuss  pacTeHuid 1o
oTHoWeHHI0 K Boje. IIpucnocoOnaenns KUBOTHBIX K M3MEHEHHIO BOJHOTO
pexuma.

Cpenpl OOMTaHUS OpPraHM3MOB: BOJIHAs, HA3€MHOBO3AYILIHAs, OYBEHHas,
[NIyOMHHAs TMOANOYBEHHAsl, BHYTPHOpPraHu3MeHHas. DOU3NKOXUMHUYECKHE
0COOEHHOCTH cpeJl 0OMTaHusl OpraHu3MoB. [IpucrnocobaeHust OpraHu3MoB K
JKU3HU B Pa3HBIX cpefax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE PUTMBI. CyTOUYHBIE U
rogu4Hble puUTMBL.  [IpHCTIOCOOIEHHOCT, OPraHu3MOB K  CE30HHBIM
WU3MEHEHUSM yCIOBHUH KU3HH.

Kuzuennole ¢opmbl opranusmoB. lloHstue o ku3HEHHOW Qopme.
Kuznenuole QGOpMBI PpacCTEHUN: JepeBbs, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX:
THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTBI. OCOOEHHOCTH CTpOEHUsl U o0paza
YKU3HU.

buotnueckne  QaxToppl.  Bumbl  OMOTHYECKMX — B3aMMOJIEHCTBMIA:
KOHKYPEHIIUS, XHUIHUYECTBO, cuMOMO03 u ero ¢opmbel. [lapazutuswm,
KOonepanus, MYTYaJIA3M, KOMMEHCAIIN3M (KBapTHPAHTCTBO,
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HaxjeOHnuecTBo).  Herpoduueckue  B3aMMOAEHCTBHS — (TOMHMYECKHE,
dbopuueckue, hadpuieckue). 3HaueHHEe OMOTUYECKUX B3aMMOJICHCTBHM IJIs
CYIIECTBOBaHMS OPraHU3MOB B cpeie oouraHus. [IpuHIUI KOHKYPEHTHOTO
UCKJTIOYCHHUS.

JleMoHCTpaLuu

Tabmumpl W cXembl: «DKoyiorudeckue (axkTopel», «CBETOBOH CHEKTPY,
«OKOJIOTUYECKNE TPYyNIbl KUBOTHBIX [0 OTHOIIEHUIO K CBETY,
«TenaokpoBHBIE KUBOTHBIE, «X0JIOAHOKPOBHbBIE KUBOTHBIEY,
«Pu3H0JIOrMYecKre  ajanTaluu  KMBOTHBIX»,  «Cpeabl  oOuTaHuA
opranu3MoBy, «buonorndyeckue putMmbly, «KusHeHHbIE (HOPMBI pacTEHUI,
«Kuznenusie (GOpMBI KHUBOTHBIX», «IKOCHUCTEMA IIUPOKOIHUCTBEHHOTO
aeca», «JKocHcTeMa XBOMHOro secay, «llenu nutanus», «XUIHUYECTBO,
«ITapazutuszmy, «Konkypenuus», «Cumonosy, «KoMmmeHncamuzm».
O6opynoBanue: repbapuu pacTeHUN U S>KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIIMSIHUIO PA3JIMYHBIX HKOJOTHUECKUX (DaKTOPOB; repOapuil CBETOIIOOMBBIX,
TEHENMIOOMBBIX M TEHEBBIHOCIMBBIX  pPAacTEHUH;  CBETOJIOOUBEIE,
TEHENMOONBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHus; repbapuu u
KOJUIEKLIUU TEIJIOIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUYMBBIX PACTEHUN;
yyyena MTUIl U 3Bepeil; repoapuu pacTeHHid, OTHOCAIIUXCA K TUTPOPHUTAM,
KcepoduTam, Me30(pUTaM; KOMHATHBIE PACTCHUSI JAHHBIX TPYIIIT;, KOJUIEKIIUU
JKUBOTHBIX, OOHMTAIOIIUX B pa3HbIX cpefax; repbapul U  KOJUICKIHH
pacTeHMii M >KMBOTHBIX, OOJIAJAIONIMX YepTaMH IPUCIOCOOIEHHOCTH K
CE-30HHBIM M3MEHEHUSM YCJIOBUM JKU3HH; TepOapuu U KOJJICKIIUU PacTeHUN
U OKMBOTHBIX pA3IMYHBIX JKU3HEHHBIX (OPM; KOJUICKIIMU IKHBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.
JlabopaTopHble 1 pakTHYeCKHEe PadOThI

1.JlaboparopHas pabora «BpIsiBIeHHE NPHUCIOCOONIEHUN OPraHu3MOB K
BIIUSTHUIO CBETAY.

2.JIaGopatopHass paboTa «BbIsBIEHHE NPUCTIOCOOIIEHUII OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATyphD».

3.JIaboparopHas paboTa «AHATOMHYECKHE OCOOEHHOCTH pAacTeHUH U3
pa3HbIX MECT OOUTAHUS.

Tema
DKoJI0THs
BHJIOB
MONYJIALAN

DKOJIOTHYECKUE XapaKTePUCTUKHU MO YJISIIUAH. [Momynsuus KakK
Ouonoruveckas cuctema. Pollb HEOJHOPOIHOCTH Cpebl, (PUINYECKUX
OappepoB U OCOOEHHOCTEH OWOJOTHH BHIAOB B  (HOPMHUPOBAHHH
MPOCTPAHCTBEHHOW  CTPYKTYphl — momyisitiuii. OCHOBHBIE — IOKa3aTeian
MOIYJISIUUNA: YUCIECHHOCTh, IJIOTHOCTh, BO3PACTHAsl U IOJIOBAas CTPYKTYpa,
POXKIAEMOCTD, PUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIU.
DKoJIoruyecKkasl CTpykTypa nonyasauuu. OLeHKa YUCIEHHOCTH TMOMYJISLINH.
JuHamMpka monymanMu M €€ peryisinusa. buoTwdeckuii  moTeHnmuan
nonyiasiuud. MonaenupoBanue JauHaMUKU nonynsuud. KpuBble pocta
YUCIIEHHOCTH mnonynsanuu. KpuBble BbDKMBAaHMS. Perynsuus 4uCI€HHOCTH
MOMYJISIIAIA: poJib (PAaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT IUIOTHOCTH.
Dkojorudeckue crpareru BuaoB (r u K-crparerun).

[TonsiTe 00 »KoNOrMuUecKoil Humie BUAA. MecrooOuTanue. MHOroMepHas
Mozaenb  oKkojormyeckod Humm Jhx. WM. XartumHcoHa.  Pa3smepsl
JKOJIOrM4YecKor HUIIM. [loTeHnmanpHas u peanu3oBaHHas HUILIU.

Bua kak cucrtema momyisiui. Apeaiibl BUAOB. BUABI M UX KU3HECHHbBIC
CTpaTeruu. DKOJIOTMYECKUE IKBUBAJIICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUTPAIil JKUBOTHBIX. buomormueckue
VMHBA3UH 9Y>KEPOIAHBIX BUIOB.

JleMoHCcTpaLun
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IToprper: Ix. M. XaTunHCOH.

Tabmupl U cXeMbl: «OKOJIOTMYECKHUE XapaKTEPUCTHUKU TOMYJISIIUN,
«IIpocTpaHCTBEHHass CTPyKTypa MOmylIsiuuu», «Bo3pacTHble NTHpaMUIbI
nonyasiuun», «CKOpOCTh 3acelleHHsl IMOBEPXHOCTH 3€MJIM  pa3InYyHbIMHU
opranuzmamm», «Mojeinb 3xonorndeckoit Humm JIx. M. XaTunnconay.
O6opynoBanue: repOapuy pacTeHU; KOJUIEKIIUU KUBOTHBIX.
JlabopaTropHble M NpaKkTHYeCKHEe Pa0OThI

JlaboparopHas pabota «IIpucrnocoGnenus ceMsH pacTeHUN K PacCeICHHUION.

Tema 9.
DKoI0rus
COOOIIIECTB.
DKOIOTHIECKHE
CHCTEMBI

CoobmectBa opranu3moB. buoreno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHOIIEHO3E.

Dxocuctema Kak OTKpbiTas cucrteMa (A. [x. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpPraHu3MOB B IKOCHCTEME: MPOJYLIEHTHI, KOHCYMEHThI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceTH. AOHOTHYECKHE OJIOKU
skocucteM. [TouBbl U Wbl B 3KocucTeMax. KpyroBopor BemiecTs U MOTOK
HHEPrUH B SKOCUCTEME.

OcHoBHBIE  TOKaszaTead  JKOCHCTeMbl. buomacca u  OpPOAYKLHA.
DKOJIOTUYECKHE MUPAMU/IbI UHCENl, OMOMACChl U SHEPTHH.

Junamuka skocucteM. Karactpoduyeckue mnepecTpoiiku. DIyKTyaluu.
HampaBnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB —  CYKIIECCHHU.
[lepBuuHbIe U BTOPUYHBIEC CYKIIECCUU U UX MPUYHHBI.

AHTpOTIOTeHHBIE BO3JEHCTBHA Ha CyKuneccuu. KimMakcHoe cooOmIecTBO.
buopasHooOpazue © TMOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOHYMBOCTU COOOILIECTB.

[TpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMBI MOpel U
OKE€aHOB. DKOCHUCTEMBI TYHJIp, JIECOB, CTENEH, TyCThIHb.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATrpo3kocucTema. ArporeHo3. Pazmuuus
MEX/1y aHTPOIIOT€HHBIMHU U IPUPOAHBIMU 3KOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opojckas
¢bnopa u dayna. CunanTponuzaius ropojackoil ¢aynsl. buomornueckoe u
XO03s5ICTBEHHOE 3HAU€HUE arpOIKOCHCTEM U YPOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJIEHCTBUI OPraHu3MOB B
skocuctemax. Poap kackagHoro »3¢ddexkra U BHAOB  3IUPHKATOPOB
(KTHOYEBBIX BUIOB) B (DYHKIIMOHUPOBAHHUH IKOCUCTEM. [lepeHoc aHepruu u
BELIECTB MEXJY CMEXKHBIMH JKOCHUCTEMaMHU. Y CTOMYMBOCTb OPIaHHU3MOB,
HNOMYJISIIMM U DKOCHCTEM B YCJIOBHUSAX ECTECTBEHHBIX M AHTPOIIOI€HHBIX
BO3JICHCTBUM.

MexaHn3Mbl BO3JEHCTBYS 3arpsI3HEHUI Pa3HbIX TUIIOB HA
cyOOpraHM3MEHHOM, OpPraHMU3MEHHOM, MOMYJISIIMOHHOM M 3KOCHUCTEMHOM
YPOBHSIX; OCHOBBI 9KOJIOTHYECKOTO0 HOPMUPOBAHUS

AQHTPOIIOTEHHOTO BO3JIEHCTBUS. METOM0I0THsI MOHUTOPUHIA €CTECTBEHHBIX
Y aHTPOTIOT€HHBIX SKOCUCTEM.

JleMoOHCTpaLun

IToptper: A. JIxk. Tencnu.

Tabmumer u  cxembl:  «CTpykTypa  OWoleHo3a»,  «IKocHucTema
HIMPOKOJINCTBEHHOTO aecay, «QxocucTema XBOMHOIO aecay,
«DyHKIMOHAIbHBIE TPYNIBl OPraHU3MOB B JKocucTeMe», «KpyroBopot
BEIIECTB B JKocucreMme», «llenmn mnuranus (macTOMINHAs, IETPUTHAS),
«JKoyoruyeckass — nupamMmuaa  4yucel», «ODKOJIOTWYEeCKas  Mupamuia
O6uomaccel», «KoJIorn4ecKas nupaMmuaa sHepruny, «OopazoBanue 6010Tay,
«IlepBuuHas cykueccus», «BoccTaHoBiIeHHE Jieca TIOCIE  IOXKapay,
«9kocucreMa o03epa», «ArpoueHos», «KpyroBopor BemleCTB U IOTOK
SHEpruM B arpoueHosey, «IIpumepsr ypboskocucTem.
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O6opynoBanue: Tepoapuu paCTCHHI; KOJUICKIIMH HACEKOMBIX; Uydelia MTHUI
U 3Bepei; repOapuu KyJIbTYPHBIX M TUKOPACTYIIMX PACTEHUMN; aKBapUyM Kak
MO/JIENIb IKOCUCTEMBI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

1. Ilpaktnueckas pabdora «/3yueHnue u onucanue ypO0o3KOCUCTEMBD.

2. JlabopatopHas pabota «M3yueHue pa3zHOOOpa3usi MEIKHX TOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX YKOCUCTEMAX).

3. Dkckypeuss «IKCKypcHusi B TUIHYHBIA OuoreoneHo3 (B ayOpaBy,
OepesHsIK, eMbHUK, Ha CYXOJOJIbHBIN WIH MOMMEHHBIH JIYT, 03ep0, O0JI0TO)».
4. Dkckypcusi «DKCKypcUsl B arpo’KOCHCTEMY (Ha MOJje WM B TEIIMYHOE
XO3SIICTBO)».

Tema 10.

Bbuocdepa
rjio0ajgpHas
DKOCHUCTEMA

buochepa — obmernnanerapHas o0osiouka 3eMJH, T CYIIECTBYET WM
CyllecTBOBasla KU3Hb. Pa3BuTue mpencraBieHuii o 6uocdepe B Tpynax .
3tocca. Yuenue B. U. Bepuaackoro o 6mochepe. Obmactu 6uochepsr u e
coctaB. JKuBoe BemiecTBo 6nocepsl U ero pyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHUsS Onocdepbl. OcobeHHOCTH Onochephl Kak
NI00AbHOW  dKOCcHCTEeMBl. Jl[MHaMuU4eckoe paBHOBecMe B Omocdepe.
KpyroBopoTsl BemiecTB U OHMOT€OXMMHUYECKHME LHUKIBI (yriepoja, a3zoTa).
PutmudaHOCTS sIBIEHUI B Onocdepe.

3onanbHOCTh OMochepsl. I[lonstue o OGuome. OCHOBHbIE OHMOMBI CYIIH:
TYHJpa, XBOWHBIEC Jieca, CMEIIAHHBIE W IIUPOKOJIMCTBEHHBIEC Jieca, CTEIlH,
CaBaHHBI, MYCTBIHM, TPOMHUYECKUE Jieca, BBICOKOrOphs. Kimmar,
PACTUTENbHBIN U KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa U (yHKIIHS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHI[MalIa
1 OnocepHbpIX (HyHKIHA.

JdeMoHcTpannn

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmumer u cxembl: «['eocdepsr 3emnny», «KpyroBopoT azota B mpUpOIE»,
«KpyroBopoTt yriepona B npupojie», «KpyroBopor Kuciopoaa B pUPOIE»,
«KpyroBopor Bomel B mpupoae», «OCHOBHbIE OHOMBI  CYIIN»,
«Knmumatnueckue nosca 3emnn», «Tynapay, «Tairay, «CMenIanHbIlA J1ecy,
«IllupokonucTBenusiii  nec», «Cremb», «CaBaHHa»,  «llycTbIHSY,
«Tponmuecknii necy.

O6opynoBanue: repOapuyl pacTeHUl pa3HbIX OHOMOB;  KOJUICKIIHH
JKUBOTHBIX.

Tema 11.

YenoBek
OKpY’KaroIast
cpena

n

DKONOTHYeCKHe KPU3UChl M HMX TNpUYUHBL. BozaeiicTBue dYenmoBeka Ha
ouocdepy. 3arps3HeHne BO3AYyIIHON cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHUE
BOJHON cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenune mouBbl. OxpaHa
TIOYBEHHBIX pecypcoB. M3MeHeHne KinmMara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENBHBIA M KUBOTHBIA Mup. OxpaHa
pPacCTHTEIBLHOTO ¥ JKHBOTHOTO MHUpAa. OCHOBHBIC TPUHITUIBI OXPAHBI
npuponbl. Kpacueie kHuru. Ocobo oxpaHseMble MPUPOJHBIE TEPPUTOPUU
(OOIIT). borannueckue caapl ¥ 300JIOTHIECKUE TTAPKH.

OCHOBHBIE TPUHIIUIBI YCTONYMBOTO PA3BUTHUS UYEIOBEYECTBA U IPUPOJIBI.
PampionansHO€  TIPHUPOJONONB30BAaHUE ¥ COXPAaHEHHE OMOJIOTHMYECKOTO
pa3znooOpasus 3emn. O0IIKe 3aKOHOMEPHOCTH TJI00ATBEHBIX IKOJIOTHYECKUX
Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3HMCa W €ro BEpOsTHBIE
MOCTE/ICTBHSL.

PasBuTHe METOOB MOHUTOPHHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. CUCTEMHBIE HCCIIEIOBAHUS MIEpexo/ia K pecypcocbeperatomeil u
KOHKYPEHTOCTIOCOOHO »Hepretuke. buonornueckoe pasHooOpazue u
OUOpeCypcCHl. HammonansHbie nH(pOpMaAITMOHHBIE CHUCTEMBI,

39




o0ecreYnBaroIIne JOCTYN K HHPOPMAIUH MO0 COCTOSHUIO OTACIBHBIX BUIOB
1 sKkocucTteM. OCHOBBI 3KOPEaOUIUTAIIMNA SKOCUCTEM U CIIOCOO0B OOpHOBI C
OMOMOBPEKICHUSIMU. PEKOHCTPYKIIMSI MOPCKUX U HA3€MHBIX YKOCHCTEM.

JeMoHcTpanun

Tabmuusl u

CXEeMbI:  «3arpsi3HEHue

aTMocQepsD»,

«3arpsi3HeHue

ruzpocdepsl», «3arpsizHeHue nouBbl», «IlapHukoBbil 3¢ dexT», «Ocobo
OXpaHseMble IPUPOJHBIE TEPPUTOPUNY», «MOEIN yIIPaBIsIEMOr0 MUPay.

Ob6opynoBanue: Gororpaduu 0XpaHseMbIX PACTCHUN U )KUBOTHBIX KpacHoi
kHuru P®, KpacHol! KHUIM pernoHa.

4. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

No Paszpen / Ko OCHOBHBIE BUJIBI DJIEKTPOHHBIE
ryiaBa 1B JIEATEIIbHOCTH (umdpoBrie)
/ Tema 0 o0y4aromuxcs pecypchl
yuyebHOro | vac
npeaMera | OB
10 ksacce (102 yaca)
Tema 1.2 PackpeiBath copepkaHue€ TEPMHUHOB W TOHSATUN: | DIEKTPOHHBIN
buonorus Hay4yHOE€ MHUPOBO33PEHUE, Hay4YHas KapTUHA MHpa, | 00pa3oBaTelbH
KaK HayKka HAy4YHBIH METOJ, THUIOTe3a, TEOpHUs, METOnbl | biii pecypc "S
UCCIIEIOBaHMUSI. caam EID.
XapakTepu3oBaTh OHOJOTHIO Kak KowmiuiekcHyto | CpeaHee oOriee
HayKy, €€ MeCcTo U Ppoiib Cpeaud JApyrux | oOpa3zoBaHHE.
€CTECTBEHHBIX HaYK. Y4eOHblit
OueHuBaTh BKJIAQJ OTEYECTBEHHBIX YUYEHBIX B | MOIYJb o
pa3BUTHE OMOIOTHH. PEILLEHUIO
OueHuBaTh poJib OHOJIOTMUECKUX OTKPBITMM U | TPYAHBIX
COBPEMEHHBIX UCCIEIOBAHUIN B Pa3BUTHHM HAayKU U | 3aJaHUI o
MPAKTUYECKOHN JESITETbHOCTH JIIO/IEH. yueOHOMY
[lepeuncnarp npodeccun, CBSI3aHHbIE C | mpenMery
COBpPEMEHHOU OMOJIOTHEH. "Bbuonorus". 10-
IIpuBoauTh IIPUMEPBI npaktuaeckoro | 11 kmaccer”, AO
HUCIOJIL30BAHUS JIOCTHKEHHUH ouonoruu | U3marenncTBo
B MEIUIIMHE, CEIBCKOM xo3suctse, | "[IpocBenienue"
MIPOMBIIIUICHHOCTH U OXpaHe MIPUPO/IBI. ;
ONEKTPOHHBIN
o0OpasoBarenbH
I pecypc
" Tomaiaue
3a/1aHMUsl.
Cpennee oOrmiee
oOpa3oBaHHe.
buonorusa", 10-
11 kmace, AO
W3 nmarenscTBO
"IIpocsenienue"
Tema 2. 14 PackppiBaTh coaep’kaHu€ TEPMHUHOB U TMOHATHIL: |
Kussbie JKHBasl CCTeMa, 3JIEMEHT, MOJICUCTEMA, CTPYKTYpa;
CUCTEMBI U OTKPBITOCTb, BBICOKAs YIIOPSII0YEHHOCTD,
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ux
U3y4eHUe

YIPaBJIIEMOCTh, HEPAPXUIHOCTh, OOMEH BEILECTB U
MIPEBpAIICHNE DHEPIrUH, CaMOBOCIPOU3BEICHHUE,
caMOperyJsilysl, pa3BUTHE.

XapakTepu3oBaTb CTPYKTYpY U CBOMCTBA >KMBBIX
CHCTEM, OTJINYMS XHMMHYECKOTO COCTaBa OOBEKTOB
)KUBOW W HEXHBOH MPUPOIBI, OOIIMA MPUHIUII
KJIETOYHOM OpraHU3alliy KUBbIX CUCTEM.
CpaBHuBaTh OOMEHHBIE MPOIECCHl B HEXHBOU U
J)KUBOWM IIPUPOJE; PACKPBIBATh CMBICI PEaKLUU
MeTabonu3ma.

OOBACHATH MEXaHU3MBI CaMOPETYISLUN KHBBIX
CHUCTEM pa3]IMYHOTO HEPApPXHUUYECKOrO0  YPOBHS;
pacKpbIlBaTh CYTh NPUHLHUIIOB IOJOXUTEIBHON U
OTPHUIIATEIILHON 00OpaTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA CaMOBOCIPOMU3BENIEHUS,
pocTa U pa3BUTHUSL OPraHU3MOB

PackpsIBaTh coxepKaHuE TEPMUHOB WM IIOHATHM:
KU3Hb, HAYYHBIN (aKT, HAYYHBII METO/I, IpodeMa,
rUnoTe3a, TEOopus, MpPaBWIO, 3aKOH, YPOBHHU
OpraHMU3aI1H KUBbIX CUCTEM.

[lepeuncnaTh npuU3HaKU KUBOTO.

XapakTepu30BaTb OCHOBHBIE YPOBHU OpraHU3alluu
JKUBBIX CHUCTEM M  METOAbl  OHMOJOTHYECKHX
HCCIIE0BAHUN.

OnuceiBaTb  OCOOEHHOCTH,  XapakTEpHbIE IS
Ka)KJI0r0 YPOBHS OpraHU3allK KUBOTO.

Ha3biBaTh Hayku, U3y4arollue >KMUBbIE CUCTEMBI Ha
pa3HbIX YPOBHSIX OpraHU3alUH.

CpaBHMBATh MEXIy COOOM JKHMBbIE CUCTEMBI Pa3HBIX
YpOBHEH OpraHu3aluyd U MPOUCXOASIIME B HHUX
IIPOLIECCHI.
IToxa3piBaTh
dbopmupoBaHUU
Mupa.

posiib  THMOTE3 |
€CTECTBEHHOHAYYHOU

TEOpUl B
KapTHHBI

Tema
buonorusa
KJIETKH

3.

PackpeiBaTh coaepkaHUE TEPMUHOB U TOHSTHI:
KJIETKA, OpTraHelUIbl, JYKapHUOTHI, MPOKAPHOTEHI,
BUPYCHI, LUTONOTUA  (KJIETOYHass  OWOIIOTHSA),
KJIETOYHAS TCOPHSL.

XapakTepu30BaThb OCHOBHBIE JTallbl  Pa3BUTHUS
[UTOJIOTUU KaK Haykn u e€ oQopMIICHHE B
KJIETOYHYIO OHOJIOTHIO.

[Toka3pBaTh BKJIQJ YYEHBIXOMOJIOTOB B HM3y4YCHHE
KJIETOYHOTO CTPOEHUSI OPTraHU3MOB.

IlepeuncnaTb OCHOBHBIE TOJIOKEHHS KJIETOYHOM
TEOpUHU, OOBACHATH €€ poiab B (HOPMUPOBAHUU
€CTECTBCHHOHAYYHOW KapTUHBI MUPA.

[TpuBOIUTE MOKA3aTENBCTBA POICTBA OPTAHU3MOB C
HCITOJIb30BAaHNEM IT0JI0KEHUN KIIETOYHOW TEOPHH
PackpeiBaTh coaepkaHUE TEPMUHOB U TIOHSTHI:
MHUKPOCKOITMPOBAHKE, IMPUTOTOBJIICHHE  CPE30B,
muddepeHImaIbLHoe OKpalllMBaHUE,
xpomatorpadusi, 31eKkTpodope3, METOJ MEUEHBIX

ONEKTPOHHBIN
o0OpasoBarenbH
plii pecypc "A
cIaMm EI'D.
Cpennee obOmee
obOpasoBaHue.
Y4eOHbIit
MOJTYJTb o
PEIICHUIO
TPYIHBIX
3aJaHuN o
yueOHOMY
npeaMeTy
"buonorusa". 10-
11 xnaccer", AO
N3 narenscTBO
"IIpocsenienue"
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aTOMOB, IIEHTPU(YTUPOBAHHUE, METOJ KYIbTYPHI | DICKTPOHHBIN
KJIETOK U TKaHe#, MeTo]] pekomOuHanTHBIX JTHK. oOpasoBarenbH
XapakTepru3oBaTb OCHOBHBIE METOJBl HW3YYEHHS | bIU pecypc
JKUBOM TIPUPO/IBI. "TomaiHue
['otoBUTH BpEMEHHBIE MUKpOIIpenaparsl, | 3aJaHusl.
paccMaTpuBaTh UX B CBETOBOM MUKpOcKoM U Jenath | CpeaHee oOriee
OTIFICAaHHUE. oOpa3oBaHHe.
OOBsicHATP W coOmofaTh mpaBwia TexHWKHW | buomorms", 10-
MUKPOCKOIIMPOBAHHUS. 11 xmacc, AO
HN3natenncTBO
"IIpocsenienue"
Tema 4, PackpeiBath conepkaHue€ TEPMHUHOB W TOHSATUN: | DIEKTPOHHBIN
Xumuuecka AJIEMEHTHIOMOTEHBI, JWIIONb, BOJOPOIHAS CBsI3b, | 00pa3oBaTENbH
s rUApOUILHOCTD, ruapohoOHOCTD, Typrop, | pii pecypc "f
opraHu3ail MUHEpPAJIbHBIE BELIECTBA, Oy(QEpHbIE CHCTEMBI, | ClaM EID.
U KIETKU AQHUOHBI, KATHOHBI. Cpennee obiee
[lepeuncnarb 0COOEHHOCTH XMMHUYECKOIO cOocCTaBa | 0Opa3oBaHHE.
KIIETKHU. Y4eOHblii
Paznuuatp Makpo, MHUKPO U | MOZYJIb o
yIbTPa-MUKPORJIEMEHThI, BXOJSIIME B COCTaB | PEIICHUIO
’KUBOT'O U UX POJIb B OpraHU3Me. TPYIHBIX
XapakTepu3oBaTb CTPOEGHHUE M CBOWCTBA BOJBI; | 3aJlaHUN 1o
OOBSCHATH TIPHUYMHBI €€ OCOOBIX CBOWCTB | | y4eOHOMY
(GYHKIINH B KJIETKE. npeaMeTy

[Toka3piBaTh pONb KATHOHOB W AHHOHOB B
o0ecrieyeHUH  MPOLIECCOB  KHU3HEIEATEIbHOCTH
(ocMoperynsmus, co3JaHue MeMOpaHHOTO
NOTEHIMAaja, Perysus paboTsl OEIKOB), PabOTHI
OydepHbIX cucTeM.

YcTaHaBIMBaTh B3aMMOCBSI3b CTPOEHUS U (PYHKIIUH
HEOPTraHMYECKUX BEUIECTB KICTKH

PackpbiBaTh copep)kaHUE€ TEPMHMHOB U TOHSATHIA:
MOHOMEPBI, MOJIUMEpPHI, O€I0K (IIPOTEUH), NENTUI,
AMHHOKHUCIIOTA, MEeNTUIHAs CBsI3b, IOJUIENTH]I,

JIeHaTypalus, peHaTypauusi, IJOOyJIspHble U
¢ubpusUIspHbIE OEIKU, TPUOHBI.

XapakTepu3oBaTh  O€JIKH, HX  CTPYKTYpHYIO
OpraHM3alil0 U (QYHKIHUH (cTpykTypHas,
DHEpPreTUYEeCcKas,  CUTHAJbHAsA,  PEryJsTOpHad,

JBUTaTeIbHAas, 3alIUTHasA, epMEHTAaTUBHAs).
HaszpiBaTh XMMHYECKHE OCHOBBI (HOPMHUPOBAHUS
CTPYKTYp OEJIKOBOH MOJIEKYJIBI.

[TpuBoANTH IIPUMEPBI (bUOPHILISPHBIX,
IJI0OYISIPHBIX OEJIKOB.

BeinonusaTe KayeCTBEHHbIE peakuuu Ha
oOHapy)XeHHe O€TKOB B  KJIETKE, OOBICHATH

MOJIyYECHHBIE PE3YJIbTAThI
PackpeiBath conepkaHue€ TEPMUHOB W TOHSATHM:
YIJIEBOBI, MOHOCaxapu/pl, JIMCaxapupl,
OJIMrocaxapu/bl, MoJUcaxapuibl, II0Ko3a, prubdo3a,
ne30Kcuprbo03a, IakTo3a, MallbT03a, caxaposa,

Kpaxmai, TJIMKOTEH, L[EJUTF0JI03A.

"Buonorus". 10-
11 xmaccer”", AO
H3parenscTBO
"IIpocsenienue"
;

ONEKTPOHHBIN
o0OpasoBarenbH
bl pecypc
"Jlomarninue
3a/laHusl.
Cpennee obOmee
obOpa3oBaHue.
buonorusa", 10-
11 xmace, AO
H3narenscTBO
"IIpocsenienue"
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KnaccugpunupoBars yrieBoasl MO CTPOCHUIO H
MEPEYUCTATh UX PYHKIIHH.

[IpuBoauTE IHpUMEpPHl  Pa3IUYHBIX  YIJIEBOJOB
(MOHOCaxapuI0B, JUCaXapHa0B, OJIUIOCAXapHJIOB,
I10JINCAaXapHUIOB)

PackpeiBaTh coaep:kaHUE TEPMUHOB U TOHSTHI:
JUMUAIBL, TPUTIHLEPUIb], (hocoaumuasl, BOCKH,
CTEPOUIbI, IUTIOTPOTEUHBI, TITUKOIUITUIBI.
KnaccupumupoBar  oumuasl MO CTPOCHHIO;
XapaKTepu30BaTh UX QYHKIUU

PackpbIBaTh conxepKaHUE TEPMUHOB W IIOHATHM:
JIe30KCUPUOOHYKIICHHOBAS KHCJIOTa (IHK),
pubonykiiennoBass kuciora (PHK), wnykmneorun,
HYKJICO3UJ, Aa30THCTble OCHOBaHMS, AaJICHUH,

I'yaHUH, LIUTO3MH, TUMUH, ypauu,
KOMILJIEMEHTapHbIE OCHOBaHM4,
anenosuHTtpudochar (ATD), wmakpospruyeckas
CBSI3b, CEKBEHHUPOBAHHUE, Tr€HOMUKa,

TPAHCKPUIITOMUKA, IPOTEOMHUKA.
XapakTepus3oBaTh, OIHMCHIBAT M CXEMaTUYECKH
n300paxaTh CTPOCHUE HYKIIEO

tuga  JHK w  ngBoiiHoM  cnmpaim  [IHK,
cekBenupoBanue [JHK.

OnuceiBath mniporiecc pertnkanuu JJHK B kietke u
HA3bIBaTh €ro OMOJIOTMYECKOE 3HAUCHUE.
XapakrepuzoBats ¢pyHkuuu JJHK.

Pasznuyars ctpykrypy u pynkuuu PHK.
OnuceIBaTh MPOLECC TPAHCKPUIIIUH.

CpasuuBath HykiienHoBbIe kucnoThl (JJHK u PHK).
XapakTtepu3oBaTh  OCOOEHHOCTH  CTPOCHUS U
bynkun ATO.

DopMyIUPOBATH u OOBSACHSTH MPUHLINI
KOMIUIEMEHTapHOCTH U npaBuiio Yapradda
PackpeIBaTh conxepkaHUE TEPMUHOB M IOHATHUI:
MOJEIIMPOBAHUE, KOMIIBIOTEPHBIN JU3alH.
Ilepeuncnars IIEPCIEKTUBHBIE HaIlpaBJICHUS
HayYHBIX MCCJIEOBAHUHN B CTPYKTYpHOM OHosIOTHH,
packpbpIBaTh WX 3HAYEHUE JUISI MEAMIUHBI H
CENbCKOI0 X0341CTBa

Tema 5.

Crpoenue

1 QyHKIIH
KJIETKH

PackpriBath copepkaHne TEPMUHOB
U MOHATHM: MPOKapHUOTHUYECKAs KJIETKA, KIETOYHAs
CTeHKa, MYpeHH, (pOTOCHMHTETHYEeCKHEe MeMOpaHBbl,

¢aremuH.
XapakTepHu30BaTh bopmy u pasmepsl
MPOKAPUOTUYECKUX KJIETOK; byHKIIT

FEHETUYECKOTO armapaTa MpoKapuoT.
OnwuceIBaTh pa3MHOKEHUE POKAPHOT.

OueHuBaTh MECTO M POJIb IPOKAPUOT B OHOLIEHO3aX
PackpbiBaTh cojep)kaHUe TEPMHHOB U TOHSTHIA:
MIa3MaTuIecKas MeMOpaHa (Tutazmanemma),
KHUJIKOCTHOMO3aW4YHast MOJIeNIb, MEMOpaHHbIE OEIKU
(mepudeprueckrue, HWHTErpajbHbIE), TIHMKOKAIMKC,

ONEeKTPOHHBIN
o0Opa3oBaTenbH
bl pecypc "A
caaM EI'D.
Cpennee oOrmiee
oOpa3oBaHHe.
VueOHbIH
MOJTYJTb o
PEIICHUIO
TPYAHBIX
3aJaHuN o
yuyeOHOMY
MPEeIMETY
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muddy3us,  OCMOC,  aKTHBHBIH  TpPaHCIOPT,
SHJIOLUTO3, (PAarounTO3, MUHOLMUTO3, 3K3OLMTO3,
KJIETOYHAs CTEHKa, [1JIa3MOJIECMbl, CUMILIACT.
XapakTepu3oBaTh  OCOOCHHOCTH  CTPOEHHS U
(GYHKIMU JYKApUOTHYECKOW KJIETKH; TPAaHCHOPT
BEIIECTB yepe3 IUIa3MaTHUYECKyl0 MeMOpaHy:
IIACCUBHBIM W aKTUBHBIA TpPaHCIOPT; paboTry
OenKoB-KaHAOB;  paboOTy  HATpUH-KaJIUEBOrO
HAcoCa; CTPYKTYPY U (DYHKIIMH KJIETOYHOW CTEHKH
pacTeHui u TpubOB

PackpbIBaTh conxepKaHUE TEPMUHOB W IIOHATHM:
LIUTOILIA3Ma, LIUTO30J1b, LIUTOCKEJIET,
KOMITAPTMEHTBI, OPTaHOW[bI, HHJOMIIa3MaTHYecKast
cetb  (OIIC), ammapar [ombmKkH, JTU30COMBI,
BaKyoJlb, pPHUOOCOMBI, aBTOJU3, BE3UKYJSAPHBINA
TPAHCHOPT, IEPOKCUCOMBI, KIIE€TOYHBIN COK, TYprop,
MUTOXOH/IPHH, KPUCTBI, TUIACTHU/BI, XPOMOILIACTEHI,
JICWKOIUTACTBI,  XJIOPOIUIACTHI, CTPOMA, TpaHBbl,
TUJIAKOU, JIaMella.

XapakTepru3oBaTh UUTOILIA3MY HSYKAPUOTHYECKOU
KJIETKH; KJIACCU(PULIUPOBATH

OpPraHOMJBI B 3aBHCUMOCTH OT OCOOEHHOCTEH HX
cTpoeHus (onHomeMmOpaHHBIE, JByMeMOpaHHbIE,
HeMeMOpaHHbIE); OMHUCHIBaTh (PYHKLUMU KaKJI0ro
OpraHoMJia B KJIETKE.

OOBSACHATH COOBITHS, CBSI3aHHBIC c
BHYTPUKJIETOYHBIM IHUIIEBAPEHUEM, €r0 3HaueHHUe
JUIsL OpraHu3Ma.

Otmeuatsb 3Ha4YeHHe IIUTOCKEJIETA;
XapaKTepU30BaTh €ro 3JEMEHThl (MUKPOTPYOOUKH,
MHUKPO(pUIAMEHTBI, TPOMEXYTOUHbIE (DUITAMEHTHI),
UX pPOJIb B JKU3HEACATEIHHOCTH KJIETOK M TKaHEH
PackpbiBaTh copep)kaHHEe TEPMHMHOB U TOHSATHIA:
pubocoMa, MOIMCOMa, MUKPOTPYOOUKH, TYOYyJIHH,

KJIETOYHBbIM IEeHTp (LleHTpocoMa), LIEHTPUOIIH,
neHTpocdepa, KIyTHUKH, PECHUUYKH, Oa3aJbHOE
TENbIIE.

XapakTepu3oBaTb ~ HEMEMOpaHHbBIE  OPraHOUMbI

KJIETKH, UX CTPOECHUE U (PYHKIIUU

PackpseIBaTh conxepKaHuUE TEPMUHOB WM IOHSATHM:
A0po, sjuepHas  o0oJouKa, SAEpHBIE  TOPHI,
HyKJIeoIUIa3Ma (Kapuoria3ma), T€HOM, XpPOMAaTuH,
yXpOMaTHH, reTepoXpOMaTHH, STIPBILIKO,
XPOMOCOMBI, LIEHTpOMEpa, KUHETOXOp, KIETOYHbIE
BKJIFOUEHUSI.

XapakTepu3oBaTh KJIETOYHOE SJIPO KaK IIEHTP
yIpaBiIeHUSA AKHU3HEIESITEIbHOCTHIO KIIETKU;
TeHeTUYECKUH ammapar KJI€TOK 3yKapuoT, CTPOECHHE
U QYHKIIUH XPOMOCOM.

OnucelBaTh CTPYKTYPHI SApa U MX B3aHMOCBS3b C
OpraHoOuJaMH LIUTOTIIa3Mbl
XapakTepru3oBaTh  THIIBI

KJIETOK  DYKapHOT:

"buomorug". 10-
11 kmaccer”, AO
H3narenscTBO
"[IpocBemenue"
;

DIIEKTPOHHBII
o0Opa3oBaTenbH
bIN pecypc
"Jlomaiinue
3aaHusl.
Cpennee oOmiee
obOpaszoBaHHue.
buomorusa", 10-
11 kmace, AO
H3narenbcTBO
"[IpocBemienue"
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pacTuTenbHas, JXKUBOTHas, rpubHas. CpaBHUBATH
MEXJIy COOOH CTPOCHHE U IKU3HEICATCIIBHOCTD
DYKApPUOTHYECKUX KJIETOK W pOJIb TPOKAPHOT B
OHolIEHO3aX.

Tema 6.

OOmeH
BEIIIECTB

Y TIpeBpaIll
eHHe
SHEPTUHU

B KJIIETKE

PackpsiBaTh conxepKaHUE TEPMUHOB WM IIOHATHM:
obmeH BemiecTB (MeTaOONM3M), aACCHUMUIISAIUS
(aHaboIM3M), WIM  IUIACTUYCCKHM 00OMeEH,
JUCCUMMIIALINS (KaTaOOIU3M), MU DHEPTEeTUUYCCKUN
oOMeH, aBTOTpPOdBI, TreTepoTpodbl, aHaIPOOHI,
a’po0bl, GepPMEHTHI, aKTUBHBIN LIEHTP, CyOCcTpaTHas
cnenu(puIHOCTh, KOPEPMEHTHI, OENKU-aKTHBATOPHI
1 OCJIKU-UHTHOUTOPBHI.

[lepeuncnsaiTb OCOOEHHOCTH  IUIACTHYECKOTO |
HHEPreTHUECKOro 0OMeHa B KIIETKE; YCTaHABIMBATh
B3aHMOCBS3b MEXTY TUTACTHYECKUM "
HHEPreTHYECKUM OOMEHOM.

Pa3znuyarh TMIBI OOMEHA BELECTB: aBTOTPOQHBIN U
reTepoTPO(HBIH.
[Toka3piBaTh  POJIb
mporeccax.
CxemaTnuecku U300paxkaTb CTpOeHUE (hepMEHTA.

KHCIIOpOJla B  OOMEHHBIX

Otnmuuath  (GepMEeHTBl  OT  HEOPraHHYECKUX
KaTalu3aTOpoOB M  ONpeAeNaTh HMX pOJb B
(GyHKIIMOHUPOBAHHUH KHUBBIX CHUCTEM, B

NPOMBIIIICHHOCTH, B MEAWIIMHE, B TIOBCEIHEBHOM
KHM3HU YEJIOBEKA.

CraBuTh OKCTIEPUMEHT o BBISIBIICHHIO
KaTaJIMTUYECKOM aKTUBHOCTH HEPOKCHIA3bI,
aMHJIa3bl, OOBSICHATH TIOTYYE€HHBIE PE3yNIbTaThI
PackpbiBaTh copep)kaHUe TEPMHMHOB U TOHSTHIA:
dotocunte3, daszpr  (dorocuHTE3a  (CBETOBaA,
TeMHOBas1), ¢oronus, ¢ochopuapoBaHue, LUK
KanbBuna, HAJI®+ (mepeHocuuk Bo0poa).
XapakTepHu30BaTh MJIACTUYECKUH OOMEH Kak JTam
o0miero oOMeHa BEIIECTB; COOBITUS (OTOCHHTE3A
(peakuuu CBETOBOM M TEMHOBOH (a3); poib
XJIOPOILIACTOB B Iporecce GOTOCUHTESA.

BBISIBIIATE IPUYMHHO-CIIEICTBEHHBIE CBS3H MEXIY
MOTJIOIEHUEM COJIHEYHOH SHEpPIruu XJIOpO(PUIIIOM
U cuHTe30M MOsieKysn ATO.

CpaBHMBaTh HMCXOJHBIE BEIIECTBA, KOHEYHbIE
OPOAYKTHl W YCIIOBHS TPOTCKAHHS PEaKIHH
CBETOBOI U TeMHOBOH (a3 PoTOoCHHTE3A.

YcranaBnuBath B3aHMOCBSI3b MEXITy

(GOTOCUHTE30M U JBIXaHHEM; CBETOBOM U TEMHOBOM
peakusMu (OTOCHHTE3A.

OrnenuBath 3HaueHHE (OTOCUHTE3a TS JKU3HHU Ha
3emuie

PackpeiBaTh coaepkaHUE TEPMUHOB U TIOHSTHI:
XEMOCHHTE3.

OOBSICHUTD CYITHOCTh XEMOCHHTE3a, PaCKpPHIBAThH
€ro 3HaueHue B onocdepe.

ONEKTPOHHBIN
o0OpasoBarenbH
plii pecypc "A
caam EI'D.
Cpennee ooOmiee
oOpaszoBaHHue.
Y4eOHbIit
MOTYJTb o
PEIICHHIO
TPYAHBIX
3a1aHUI o
yueOHOMY
peIMETY

"buonorusa". 10-
11 xnaccel", AO
N3nareancTBO
"IIpocsemnienue"
ONEeKTPOHHBIN
o0OpasoBareibH
BI pecypc
"Jlomaniaue
3a/1aHMUsl.
Cpennee obOmee
oOpasoBaHue.
buonorusa", 10-
11 xmace, AO
H3narenscTBO
"IIpocsenienue"
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[MlpuBoAMTH,  TPUMEPBI  XEMOCHHTE3UPYIOIIUX
OaxTepuit (auTpuduIUpyIome OakTepuw,
JKEJIe300aKTepuu,  CepodaKTEepHH, BOAOPOIHBIC
OaKTepun)

U XapaKTEePH30BaTh UX JKU3HECSITEIbHOCTD.
CocTaBisaTh ypaBHEHHs PEaKLIUH XEMOCHHTE3A.
CpaBHHMBaTh XeMOCHUHTE3 C (DOTOCHHTE30M
PackpbiBaTh copep)kaHuE€ TEPMHHOB M IOHSATHIA:
ATaIBI HSHEPreTUIECKOTO oOMeHa —
HOJrOTOBUTEIIBHBIH, 0ECKUCIOPOAHBIH
(aHaspoOHBIN), KHUCJIOPOIHBII (a9poOHBIif);
IJIMKOJIN3, Opo’keHHe, OMOJIOrMYecKoe OKHCIICHHE
(mprxanue), 1uukn  Kpebca,  OKHCIUTEIBHOE
dochopunuposanue, IOPOTOHHBIA  TpaJUeHT,
nporoHHast AT®-cuHTasa.
[lepeuncnate  ocobeHHOCTH
oOMeHa B KJIETKE.

OnwuceBaTh  3Tambl  JHEPreTUYECKOro  oOMeHa
(MOArOTOBUTENbHBIMH, OECKUCIIOPOIHBIH,
KHMCJIOPOJIHBIN) U CPaBHUBATH UX MEXAY COOOM.
XapakTepu30BaTh PeaklUM INIMKOJIN3a, OpoXKeHus,
KJICTOYHOTO JIBIXaHUSI.

VYcraHaBIMBaTh B3aMMOCBS3b MEXIY INIMKOJIH30M,
KJICTOYHBIM JIbIXaHUEM

U cuHTe30M Mosekys1 ATO.

CocTaBiaTh  ypaBHEHHUSI  OCHOBHBIX
HHEPreTUYECKOro 0OMeHa B KIIETKE.
PaccunutbiBaTh 3HEpPreTHyecKkyr 3PQPEKTUBHOCTD
TJIUKOJIN3a U OMOJIOIMYECKOT0 OKHCIICHHUS.
Ha3piBaTh  WMCXOIHBIE  BEIIECTBA,  KOHEYHHIC
OPOAYKTBl M YCJIOBUS MPOTEKaHMs peakiuil
SHEPreTHYECKOro oOMeHa.

CpaBHMBaTh  DHEPreTHUYECKyl0  I(PPEKTUBHOCTD
OECKHUCIOPOJHOTO U KHUCIIOPOJAHOIO  3TaroB
HHEPreTHYECKOro oOMeHa

QHCPICTHICCKOI'O

OTaIlOB

Tema 7.
Hacnencts
CHHas
uH(popmail
Hst u
peanuzanu
1 e B
KJICTKE

PackpseIBaTh conxepkaHuE TEPMUHOB M IOHSATHM:
reH, TeHEeTHMYeCKUd KOJ, KOAOH (TPHUIUIET), CTOIM-
KOJIOHBI, MaTpHuiia, MAaTpPUYHBIN CHUHTE3,
tpanckpunuus, PHK mnomnumepasza, mnpomorop,
CIUTaiCUHT, HHTPOH, 3K30H.

XapakTepru3oBaTh pPEaKUUU MATPUYHOIO CHUHTE3A,
CBOMCTBA F€HETUYECKOTO KOJIa.

OnuceiBaTh ATanbl TPAHCKPUINLMK U TPAHCISALUU;
YCTaHABJIMBATh B3aUMOCBA3b MATPUUYHBIX PEAKIUH
B KJIETKE; CXEMAaTHYeCKH H300pakaTh MAaTPUUHBIE
peaKurU TPAHCKPUIILIMKI U TPAHCIISIUH.

Pemarp Ouonormdeckne 3agadyd Ha OINpeAeNieHUE
nocnenoBarenbHocTH HykieotuaoB JIHK u MPHK,

NpUMCHAA 3HAHHUA O PpCAKOUAX  MATPUUHOTO
CHHTE3a, TECHETUYCCKOM Kozeg, IIPUHIUIIC
KOMIIJICMCHTAPHOCTH

PackpbIBaTh cojiepKaHUE TEPMUHOB M NOHSTHM:

" DneKTpOHHBIN
o0Opa3oBaTenbH
plii pecypc "S
caaM ETD.
Cpennee oOmiee
oOpa3oBaHHe.
YyeOHnlit
MOJTyJb o
PEIICHUIO
TPYAHBIX
3aJaHuN o
yuyeOHOMY
peIMeTy
"bronorug". 10-
11 knaccer", AO
N3narenscTBO
"[IpocBemienue"”
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TPHK,
(komaza),

TPaHCIISIUS, AQHTHUKOJIOH,
amugoarminTPHK cuaTeTasza
nojaupudocoma (IoJrucoma).
XapakTepru3oBaTh CBOMCTBA TEHETHUECKOr0 KOAA.
OnucelBaTh 3Tanbl TPAHCISIIMM U CXEMaTUYECKH
n300paxkaThb MAaTPUYHbIC PEAKIIUU TPAHCIISIIIHU.
Pemate Omonornyeckue 3ajadd Ha OIpeIesICHHE
AHTHUKOJIOHOB TPHK, MOCJIENOBATEILHOCTHU
AMHHOKHUCIIOT B MOJIEKYJie OelKa, IPUMEHssl 3HAaHUS
0 peakuusX MaTPUYHOIO CHHTE3a, N'€HETUYECKOM
KOJI€, IPUHIIUIIE KOMIIJIEMEHTAPHOCTH

PackpbiBaTh conepxkaHu€ TEPMUHOB M IOHSATHUM:
oIepaTop, ONEPOH, CTPYKTYPHBIE T'€HBI, IPOMOTOP,
penpeccop.

OnucelBaTh  CTPYKTYpPY
XapakTepu3oBaTh  padoTy
penpeccudenbHOro OnepoHa.
Bb1iensTe CTpYKTYpHYIO M PETyJIATOPHBIE YacTH
reHa 3yKapuoT.
CpaBHUBaTh HIPOLECCHI
MIPOKApPHOT U FyKapHOT.
XapakrtepuzoBarh runoredy omepona (P. XKako0,
K. MaHo).

OnucelBaTh MEXaHU3M MOAJIEPKAHUS KIETOYHOTO
roMeocTasa

PackpsIBaTh coxepKaHuE TEPMUHOB WM IIOHATHM:
BUPYC, BUPHUOH, CEpJALIEBHHA, Karlcui, oOpaTHas
TPaHCKPHUIILIUS, PETPOBUPYCHI, OakTepruodar, BUpYyC
UMMYHOAEPUITUTA yeJoBeKa (BHNY),
MPUPOIHOOYATOBbIE NH(DEKIIUH.

XapakTepu3oBaTb  BUPYCBI, DPETPOBHPYCBHl U
OakTepuodaru Kak BHYTPUKJIETOYHBIX I1apa3uTOB
IIPOKAPUOT U DYKAPHUOT.
W3narate TUTIOTE3BI
IIPOUCXOXKIEHUS BUPYCOB.
OnucelBaTh MEXaHU3M B3aUMOJICHCTBUSL BHpYyca U
KJIETKH, HH(PEKIIMOHHBINA BUPYCHBIN IpoIiecC.
XapakTepru3oBaTb MEXAHU3Mbl BEPTUKAIBHON U
TOPU30HTAJILHON Tepeadd BUPYCOB; 3a00JIeBaHMS
JKUBOTHBIX U PACT€HUH, BbI3bIBAEMbIE BUPYCAMH.
HazpiBaTh BHUPYCHBIE 3a0oJeBaHus,
BCTpEUaloLIUecs Y 4eJI0BeKa: TpUIII,

kJenieBoi sH1edanut, renatut, COVID19, CITU/I.
CobutoiaTe MpaBuiia MOBEICHHUS B OKpY’Karomiei
IIPUPOIHON cpere, Mep npopUIaKTUKN
pacnpocTpaHeHHUs] BUPYCHBIX 3a0oyeBaHui (B TOM
yuciae BUY-undexun).

reHoMa  MpOKapUoT;
UHAYIUOETBHOTO U

IKCIIPECCUH TEHOB Y

9BOJOIMOHHOI'O

DIEKTPOHHBIN
o0Opa3oBaTenbH
bIN pecypc
"Jlomarinue
3a/1aHusl.
Cpennee oOmiee
oOpaszoBaHHue.
buomorusa", 10-
11 kmace, AO
U3 narenscTBO
"[IpocBemenue"”

Tema 8.
JKuzHeHHBI
" UK
KJIETKH

PackpsIBaTh conxepKaHUE TEPMUHOB M ITOHSATHM:
KJICTOUHBIN LUK, HHTEpda3a.

[lepeunciaTh neproabl KU3HEHHOTO LHUKJIA KIETKH
Y XapaKTEPU30BaTh IIPOTEKAIOLIUE B HUX IIPOLECCHI
PackpbIBaTh cojiepKaHUE TEPMUHOB M NOHSTHM:

DIIEKTPOHHBIN

o0Opa3oBaTenbH
bl pecypc "A
caaM EI'D.
Cpennee olmiee
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peIUTUKaLNs (penymukanus),
KOMIUUIEMEHTAPHOCTh, aHTUNapaieabHocth, JIHK-
[oJiuMepasa, TeJIOMepa, PEIUIMKALMOHHAs BUIIKA,
XpOMOCOMa, XPOMOCOMHBI HaOOp, HYKJIEOCOMBI,
CEeCTPUHCKHUE XPOMATHJIbI, LICHTPOMEpPA, KapHOTHIIL,
TalIONIHBIM ¥ JAUIUIOUIHBIA HAa0Op XPOMOCOM,
TOMOJIOTUYHBIE XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBarb CTpOCHHE XpOMOCOM,
KapUOTHUIIOB OPTraHU3MOB.

[lepeuncnars npunuunsl pemmukanun  JHK u

oOpa3oBaHmUe.
YueOHbIi
MOJTYJIb o
pelIeHuIo
TPYIAHBIX
3aJaHUuN o
yueOHOMY
pEeAMETY
"buomorus". 10-
11 xnaccer", AO

JIaBaTh UM COJICPIKATEIIbHYIO XapaKTEPUCTHKY. WznarenscTBO
OnuceiBaTh MexaHu3Mm pernkanuu JJHK. "[IpocBemenue"”
CxemaTudecku u300pakaTh CTpoeHUE MeTadasHoi | ;
XPOMOCOMBI. DIIEeKTPOHHBIN
PaznuuaTh XpoMOCOMBI Ha MHKpOINpenaparax H | oOpa3oBaTeibH
MuKpodoTorpadmsx 13174 pecypc
PackpeiBath cojepkaHue TEpPMUHOB W MOHATHM: | "JlomamiHue
muTo3, Tpodaza, meradasza, anadasza, Temodasa, | 3aTaHUS.
KapUOKWHE3, IIMTOKMHE3, BepeTeHo jeneHus, | Cpeanee oobiee
MeTadasHas TUIACTUHKA, 00PO3/1a JeIICHUS. oOpa3oBaHHe.
[lepeuncnars mociaeaoBaTebHOCTh cTaauii Muto3a | buonorusa", 10-
Y OIKCHIBATh MPOUCXOIALINE Ha HUX [TPOLIECCHI. 11 xmace, AO
CpaBHuBaTh 0COOEGHHOCTH NpOTeKaHUss MHUTO3a B | M3maTenbcTBO
pPacTUTEIbHBIX U )KUBOTHBIX KJIETKAX. "ITpocBenienue”
OOBSICHIATH OMOOTUYECKUIT CMBICII MUTO3A.
PaznuuaTh cragum MHTO3a Ha MHUKpOIIpEraparax u
MUKpodoTorpadmsx
PackpseIBaTh conxepkaHuE TEPMUHOB M IOHSATHM:
anonTo3, nposudeparus, TuppepeHIMpoBKa.
XapakTepu30BaTh  PETYIALNUI0  MHUTOTHYECKOTO
IIUKJIA KJIETKH.
OOBSICHATD OMOJIOTMYECKUI CMBICIT
3alpOrpaMMHMPOBAHHONW  KJIETOYHOH rubenun —
arnornTo3a.
YcTaHaBIMBaTh B3aUMOCBSA3b MEXy TOMEOCTa30M
KJIETOK M UX THOEJIBIO.
Tema 9.1 10 | PackpbIBaTh cojep)kaHHE TEPMHUHOB M TOHATHM: | DIEKTPOHHBIH
Crpoennue OpraHu3M, OpraH, OpraHejUlbl, CHCTeMa OpPraHoB, | 00pa3oBaTEIbH
1 QYHKIIUU anmnapar, GyHKIHOHAJIbHAs CUCTEMA, TOMEO plii pecypc "A
OpraHUu3MO CTas. caam EID.
B [Tepeuncnsats cTpyKTypHO-(pyHKIIMOHANBHBIE YacTH | CpeaHee ooOiiee

OJHOKJICTOYHBIX, KOJIOHHAJIBbHBIX, MHOT'OKJICTOYHBIX
U MHOT'OTKaHCBBIX OPraHU3MOB.

XapakTepu3oBaTh  OCOOEHHOCTH  CTPOCHUS W
JKU3HEACITENbHOCTH OAHOKJIETOYHBIX OPTraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX 71
MHOT'OTKaHEBBIX OPTaHU3MOB.

CpaBHUBaTh MeEXAy COOOW  OJHOKIIETOYHBIC,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE u

MHOTOTKaHEBbIE OPTaHU3MBI.
PackpbiBaTh conaepkaHu€ TEPMUHOB M TOHSTHI:
TKaHb, SIUAEPMUC, TPOOKa, KOPKa, JIyO, ApeBecHHa,

obOpa3oBaHmue.
VYueOHbIH
MOTYJTb 1o
peLIeHUIO
TPYIHBIX
3aJaHuN o
yueOHOMY
pEeAMETY
"bronorug". 10-

11 xnaccer", AO
N3 narenscTBO
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JPEBECUHHBIE BOJOKHA, JIyOsSIHbIE BOJIOKHA, COCY/IBI,
KAMEHHUCTBIE KIIETKH.
XapakTepus3oBaTb THIIBI PACTUTEIBHBIX TKAHEU:

oOpa3oBarenpHas,  I[OKPOBHAs,  INPOBOJSILAL,
OCHOBHas, MeXaHUYeCKas; NEPEUYHCIATH
OCOOCHHOCTHM WX CTPOCHHS W  BBINOJIHSACMBIC
byHKIIUN

PackpeiBaTh conepkaHUE TEPMHUHOB W IIOHATHIA:
SIIUTENINM, CEKPET, MBILICYHbIE BOJIOKHA, HEHPOH,
HeWporus.

XapakTepu3oBaTb TKAaHU >KUBOTHBIX M YEJIOBEKA:
JNUTEINANbHAS, COCAMHMUTEIbHAs,  MbILICYHA,
HEpBHAsl; TEPEUUCIIATh 0COOEHHOCTH HMX CTPOSHHS
U BBIIIOJHSEMbIE (DYHKIIMH.

PackpsIBaTh conxepKaHUE TEPMUHOB W IIOHATHM:
Opral, KOpeHb, IO00Oer, IBeTOK, IUIOJ, CeMs,
I10JIOBBIE HKeJes3bl, I10JIOBBIE IIPOTOKH,
KOIYJIITUBHBIE OpraHbl, CUCTEMbI OPTaHOB.
XapakTepu30BaTh BETeTaTUBHBIE U T'€HEPAaTUBHBIC
OpraHbl pacCT€HUN, COMATUYECKUE U PETYJIATOPHBIE
OpraHbl >KHBOTHBIX; MEPEUUCIATH OCOOEHHOCTH UX
CTPOCHUS U BBITIOJIHSIEMBIE ()YHKIIHH.
VYcTaHaBiIMBaTh B3aMMOCBSA3M MEXIY CTPOCHHEM
OpPraHoB U UX (QYHKIHSIMH.
Pasnmuyare Buabl TKaHEH,
OpraHoB, B  TOM  4YHCJI€  4YeJlOBEKa, Ha
MUKpoIIpenaparax, BJI)KHBIX npenaparax,
repbapusx u  MuKpodoTorpadusx, Tadbauuax,
MOJIEJISX U MyJIsDKaXx.

PackpseIBaTh conxepkaHuUE TEPMUHOB WM IOHSATHM:
OTIOpPHBIE CHCTEMBI, O0OJIOUKH KIETKH, (PUOPHILIHI,
KapKac, Hapy>KHbII CKeleT (XUTHHOBBIA IMOKpPOB),
THJIPOCTaTUYECKUI CKEJNET, BHYTPEHHHMH CKEJIET,
KOCTHU (JTMHHBIEC, KOPOTKUE, TUIOCKUE), COSTMHEHUS
KOCTEH, HEMOABIKHBbIE (IIBBI), MOJYIOJBUXHBIE,
MTOIBUKHBIC (cycTaBsl), OTJIETIBI cKeJera
[IO3BOHOYHBIX JKUBOTHBIX: YEPEI, OCEBOM CKEJIET
(TO3BOHOYHHMK, TpyaHas KieTKa, Xopnaa), mosica
KOHEYHOCTEeH, CBOOOIHbIE KOHEYHOCTH.

OnucelBaTh HapyXHBIW W BHYTPEHHUH CKEJEThI
JKUBOTHBIX, CTPOEHUE U TUIIBI COETUHEHUS KOCTEH.
VYcraHaBnuBaTh B3aUMOCBSI3U MEXKIY CTPOEHUEM
OTIOPHBIX CUCTEM U X (QYHKLHUSMHU B OPTaHU3ME.
CpaBHMBATh CTPOEHHUE ONOPHBIX CHCTEM PaCTEHUM
Y )KMBOTHBIX

PackpsIBaTh conxepxkaHue TEPMUHOB WM IOHSATHUM:
JBUKEHHUE, ABUTATEIbHBIE OPraHENUIbl, ABM)KEHHE
MIPOCTEUIINX (am&6ouHOE, KT'YTUKOBOE,
PECHUYHOE), IBUKEHHUE PACTECHUN (TPOMTU3MBI,
HACTHH), MBbIIIEYHbIE CHCTEMbI (COKpaTUTENIbHbIE
BOJIOKOHIIA, KOXXHO-MYCKYJIbHBIN MEMIOK,
CKEJIeTHAasl MYCKyJlaTrypa), CKeJeTHas MbIIIa

Oopraibl M CHCTCMbI

"IIpocsenienue"
;

ONEKTPOHHBIN
o0OpasoBarenbH
13174 pecypc
"Jlomaniaue
3a/1aHMUsl.
Cpennee oOmiee
oOpa3oBaHmHe.
buonornsa", 10-
11 wxmace, AO
HN3natenncTBO
"IIpocsenienue"
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(MBIIIEYHOE BOJIOKHO, MHUO(GHOpHIUIA), BBICIINE

JBUTATETIbHBIC LEHTPBI, paboTta MBIIIII]
(nBUrarenpHasi, coMaTH4eckKas), MBIILLIEYHOE
YTOMJICHHE.

XapaktepuszoBaTh BU/IbI JIBHOKCHHUS

OZHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB.
OnuceIBaTh CKEIETHBIC MBIIIIBI U UX PabOTYy.
VYcraHaBnMBaTh B3aUMOCBSI3b MEXAY CTPOCHUEM
OINOPHBIX CUCTEM U JBHKEHUSIMH OPraHU3MOB
PackpblBaTh conaepkaHu€ TEPMUHOB M IOHSATHUM:

IIATaHUE, NULIEBAPEHUE, MUIEBAPUTEIILHBIC
BAaKyOJIM, KHWILEYHAs II0JIOCTh, IHUIIEBAPUTEIbHASA
TpyOKa, MUILEBAPUTEIIbHBIN TPaKT,

MUIICBAPUTCIBHBIC  JKCJIC3bI, IMHIICBAPHUTCIBHBIC
COKH.

XapakTepu3oBarhb MUTaHKUe KUBOTHBIX;
BHYTPHIIOJIOCTHOE u BHYTPHKJICTOUYHOE
MUIIEBApEHUE.

Paznuuare Ha M300pakeHUAX (cxemax, TaOnuIax,
MyJISKax) OTHEIbl MUIIEBAPUTENBHOIO TpakTa M
MULIEBAPUTENBHYIO CUCTEMY YEJIOBEKA.
VYcraHaBnuBaTh B3aUMOCBSI3U MEXIY CTPOECHUEM
OpraHoOB NMUUIIEBAPEHUS

U UX QYHKUIUSMHU B OpraHu3Me.

CpaBHMBaTh  CTPOEGHHE  OpPraHOB  PAaCTEHHUI,
o0ecrneunBaronx KOPHEBOE UTaHUE u
dborocunTes; MULIEBAPUTENBHBIX opraseIn
MPOCTEHIINX ¥ OPraHOB MUILEBAPEHUS KUBOTHBIX
PackpeiBaTh conepkaHUE TEPMHUHOB W IOHATHIA:
npixaHue, nupdysus, KOXKHOE IbIXaHHE, OpraHbl
JIBIXaHUS, JIbIXaTeJIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JIErOYHbIE OOBEMBI, XKU3HEHHAs EMKOCTh
JETKHX.

XapakTepru3oBaTh JBIXaHUE PACTEHHUW; [JbIXaHHUE
JKUBOTHBIX U YEJIOBEKA.

OnuceIBaTh 3BOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS
JETKUX MTO3BOHOYHBIX )KUBOTHBIX.

Paznuuate Ha m300pakeHUsAX (cxemax, Talnuiax,
MYJISDKAX) JbIXaTeNbHYIO CUCTEMY YeJIOBEKa.
OnucelBaTh MEXaHU3M BEHTHJIALUU JIETKUX Y TTHIL
Y MJIEKOITUTAIOLIHX.

VYcraHaBnuBaTh B3aUMOCBSI3U MEXKIY CTPOEHUEM
OpraHOB JIBIXaHUS U X (QYHKIUSMH B OpraHU3Me
PackpeIBaTh conxepkaHuE TEPMUHOB M IOHSATHUI:
TPaHCIOPT BELIECTB, TPAHCIOPT Yy pPACTEHUH,
KPOBEHOCHAsl CHUCTeMa >KUBOTHBIX, KPOBb, IJIa3Ma,
(bopMeHHbIE 3JIEMEHTHI, KpOBOOOpalleHHe, Kpyru

KpOBOOOpaIieHus, CepIeUHbIiI UK,
mumdooOpaleHue, mmMda, muMdaTuyeckue
cocynel, TUMQaTHYECKue y3iIbl, BHYTPEHHSS cpena
OpraHusma.

XapakTepru30BaTh TPAHCIOPT BEUIECTB Y PACTEHUU
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1 OCCII03BOHOYHBIX JKHBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CHUCTEMY JKHBOTHBIX M
YeIIoBeKa.

Paznuuare Ha m300pakeHUsAX (cxemax, TalnuIax,
MyJISKaX) KPOBEHOCHYID H  JIMM(ATUYECKYIO
CHCTEMY YeJIOBEKA.

YcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY CTPOSCHUEM
OpraHoB KpoBooOOpamieHuss U UxX (YHKIHIMH B
OpraHu3Me

PackppiBaTh conpepkaHuE TEPMHUHOB M TOHSTHI:
BBIJICTICHHE, TYTTAIUs, JTUCTOMA, COKPATUTEIILHbIC
BaKyOJIM, U3BUTHIC KaHAIBIIbI, 3BE3TYATHIC KIICTKH,
BBIICTIUTEIILHBIC TPYOOUKHU, MaIBIIUTUEBBI COCYIBI,
MMOYKH, MOYETOYHUK, MOYEBOH ITy3bIpb, HE(PPOH,
Mova.

XapakTepu30BaTh MPOLIECC BBIICICHUS Y pacTeHUMN
1 KUBOTHBIX.

Paznuuare Ha n300pakeHUsAX (cxemax, TaliuIax,
MYJIsKaX ) BbIICIUTEIbHYIO CHCTEMY YeIOBeKa.
OnuchBaTh MEXaHU3M (OYHKITMOHHPOBAHUS
He(dpoHa; mporecc 00pa3oBaHUS MOYH.
YcTaHaBIMBAaTh B3aUMOCBSI3U MEKIY CTPOSCHUEM
OpTraHoOB BbICTCHUS U UX (QYHKIUSIMHU B OpraHu3Me
PackpsIBaTh coxepKaHuE TEPMUHOB WM IIOHATHM:
Karcylna, 3HAOCIOopa, IUCTa, KYTHUKYJa, CPelCcTBa
IIACCUBHOM  3allMTHI, CPEACTBA  XUMHUYECKOH
3aI[UTHI, KOJKHBIC MTOKPOBHI, UMMYHHTET,
UMMYHHAs CHCTEMa, aHTUTCH, aHTUTEJIO.
XapakTepu30BaTh BUABI 3aIIUTHl Y OJHOKIETOYHBIX
¥ MHOTOKJICTOYHBIX OPTaHH3MOB.

OnuceiBaTh CTPOEHUE KOXKHBIX TOKPOBOB M HUX
MIPOU3BOTHBIX.

Pasnuyate Ha m300pakeHUsX (cxemax, TaOIHIAX,
MYJISKaX ) OpraHbl IMMYHHOH CHCTEMBI YEJIOBEKA.
YcTaHaBIMBaTh B3aMMOCBS3M MEXKIY CTPOCHHEM
OpPTaHOB 3aIIUTHI U WX (QYHKIHUSIMH B OpPTaHH3ME.
PackpeiBaTh coaep:kaHUE TEPMUHOB U TOHSTHI:
Pa3apaXKUMOCTh, PETYIISAIHS, TAKCHCHI, POCTOBBIC
BEIIIECTBA (aykcuHBbI), HEpBHAas cucTeMa,
pednextopHas perymsaius, pediekc, pedrekrTopHas
qoyra, TEpeIHUd MO3T, TMPOMEKYTOUHBIH MO3T,
CpeIHUI MO3T, MO3KEYOK, MPOAOJIrOBATHIA MO3T,
BEreTaTWBHAas HEpPBHAas CHUCTEMa, TyMOpalbHas
peryJiius, TOPMOHBI, OJHJOKPHHHAS CHCTEMA,
TUINOoTaIaMo-TUnopu3apHas cucTeMa.
XapakTepHu30BaTh pa3IpaKUMOCTh y
OJIHOKJICTOYHBIX OPraHU3MOB U peIeKTOPHYIO
PETYIISAIHIO Y )KHBOTHBIX.

Pasnuyate Ha m300pakeHUsSX (cxemax, TaOIMIaX,
MYyJIsSKaX ) HEPBHYIO CHCTEMY U €€ OTJIEINbI; OTHACIIbI
TOJIOBHOT'O MO3Tra ITO3BOHOYHBIX )KHBOTHBIX.
OnuchIBaTh TYMOPATLHYIO PETYIISIIHEIO y
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JKUBOTHBIX.
Paznuuate Ha m300pakeHUAX (cxemax, TalnuIax,
MyJISKaX) SHIAOKPUHHYIO CUCTEMY >KMBOTHBIX M
YeJI0BEeKa.

HaspiBare  Keyle3pl  DHAOKPUHHOM  CHCTEMBI
YyesoBeKa U BbIpabaThiBaeMble UMU TOPMOHBI.
OnuceiBaTh J€HCTBUE TOPMOHOB.

VYcraHaBnuMBaTh B3aMMOCBSI3U MEXKIY CTPOCHUEM
OpPraHOB HEPBHOM M SHIOKPUHHOM CHUCTEM U HMX
(GYHKIUSIMU B OpTaHU3ME.

XapakTepu3oBaTh  3BOJIOLUOHHOE  YCIOKHEHHE
CTPOEHHUSI HEPBHOU CHCTEMBI Y JKUBOTHBIX.

Tema 10.
Pasmuoxen
ne Hu
pa3BUTHE
OpraHu3Mo
B

PackpsIBaTh conxepKaHUE TEPMUHOB W IOHATHM:
pa3MHOXKEHHE, IIPOCTOE JCIIEHUE, ITOYKOBAHUE,
CHOPYJISALUSA, BEre€TaTUBHOE pa3MHOKEHHUE,
¢bparmeHTanus, KJIOHUPOBaHHUE, ramerTsl,
criepmaTo3ou (crepmuil), SMIEKIETKA, 3UroTa,
KOHBIOTaLIMsL.

[Tepeuncasitb 0cOOEHHOCTH OECIIONIOTO U TIOJIOBOTO
Pa3MHOYKEHHUS OPraHU3MOB.

XapakTepHu30BaTh CYIIHOCTb U (HOPMBI OECIIONOrO
pa3sMHOKEHUs OpPraHU3MOB; OuosIornyeckoe
3Ha4YeHHe OECroI0ro pa3MHOKEHHUS.

Paznuuath cnopy Kak  CHELHMaIM3HPOBAHHYIO
KIETKY, IpeAHAa3HAYCHHYI0 i  0ecroioro
Pa3sMHOXKEHUs, U CIIOPbI OAKTEPUA.

OOBSICHATD IIPEUMYIIECTBA II0JIOBOTO

pPa3MHOKEHHUs HaJ OECIOJIBIM.

PackpbIBaTh pOJb KIOHHPOBAHUS B CENEKIUU H
CEIBbCKOM XO35UCTBE

PackpeIBaTh conxepkaHue TEPMUHOB M IOHSATHUM:
Meii03, OMBaJIEHTBI, KPOCCHHIOBEp, HHTEPKUHE3,
HE3aBUCHMOE paclipeieieHne, KPOCCHHTOBED.
Paznuyath Ha n300paxkeHUsIX (cxemax, TabauIax) u

MUKpOIIpENapaTax  3peible  IIOJOBBIE  KJIETKHU
MJIEKOTTUTAIOIINX U OPTraHbl PA3MHOKEHUS BBICIIUX
pacTeHUi.

PackpsIBaTh CyIIHOCTH MEHO03a, XapaKTEPU30BaTh
€ro OTHAEIBHBIE CTA/IUH.

OnpenensaTb MeCTO Meilo3a B JKM3HEHHBIX LMKIIAX
pa3IMYHbIX OpraHU3MOB. OOBsACHATD
OMOJIOTMYECKHUI CMBICI KPOCCUHTOBEPA, OMUCKHIBATD
€ro MEXaHU3M.

CpaBHMBaTh M€HO3 C MHTO30M; pa3INyarh
OTJENbHBIE WX CTAaAUM HAa MHUKpOIpenaparax |
M300paKeHHIX (CXemax, Ta0IuIax).

PackppiBaTh 5BOJIIOLIMOHHOE 3HAYEHHE I10JIOBOTO
Pa3MHOKEHUs OPTaHU3MOB

PackpeiBaTh conep’kaHUE TEPMHUHOB U IOHATHI:
raMeTOreHe3, CIIepMaTOreHe3, OOTeHeE3, CEMEHHUKH,
SAUYHUKHU, CIEPMAaTOTOHUH, CLIEPMATOLIUTHI,
CIIiepMaTUbl, CIIEPMATO30UAbl, OOTOHUH, OOLUTHI,

ONEKTPOHHBIN
o0OpasoBarenbH
plii pecypc "S
caam EI'D.
Cpennee obmiee
oOpazoBaHmue.
Y4eOHbIit
MOJyJIb o
PEIICHHIO
TPYAHBIX
3a1aHUI o
yueOHOMY
peIMETY

"buonorusa". 10-
11 xnaccel", AO
H3narenscTBO
"IIpocsenienue"
ONEeKTPOHHBIN
o0Opa3oBaTenbH
13174 pecypc
" lomaiHue
3a/laHusl.
Cpennee oOmiee
oOpa3oBaHme.
buonorusa", 10-
11 kmace, AO
N3marenncTBO
"IIpocsenienue"
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MOJISIPHBIC TEIbIIA, SUIEKIIETKA, aKpOCcoMa.
[TepeuncisiTe CTaIMU raMeToTreHe3a Y )KUBOTHBIX.
OnuchIBaTh MPOIECC TAMETOTCHE3a U €r0 MEPHOIbI,
CTPOCHUE TOJIOBBIX KJIETOK.

Pa3nuyate  OCOOCHHOCTH  CcHepMaroreHe3a |
OOTreHesa.

OnuceiBath IIPOLIECCHI OCEMEHEHUs U
OIJIOJOTBOPEHUS, pasHble BapHUaHThI
apTeHOreHe3a

PackpbiBaTh colepKaHHE TEPMUHOB M TOHSTHIA:
OILUIOIOTBOPEHHE, 3UT0Ta, OJlacTOMEp, aKpOCOMHast
peakius, IPOHYKJIEYC, MapTeHOTeHE3,
sMOpuorenes, JnpoOiieHue, Oiactyna, Mopyia,
racTpysia, HeWpylia, OpraHOreHe3, JKTojaepMa,
Me307iepMa, SHTOAEpPMa, IIeJOM, HepBHas TpyOkKa,
X0p/a, KUIeuHas TpyOKa.

Onpenensitb SMOPUOHAIBHBIN IMEPUOJ PA3ZBUTHS

opranusma U OIMCHIBATh OCHOBHBIE
3aKOHOMEPHOCTH JpoOieHuss — oOpa3oBaHue
OJHOCJIOMHOrO  3apojpllia  —  OJacTyibl;
3aBUCUMOCTh XOJa JpoOJeHHUs OT KOJUYECTBa
JKelTka B AHWIEKIEeTKe;  racTpyjsilui0 U
OpraHoreHes.

OObscHATh dTanbl  TUPPEPEHIIMPOBKH  TKaHEH,
00pa30BaHUs OPraHOB U CUCTEM OPI'aHOB.
XapakTepus3oBaTh PEryJALHI0 3MOPHUOHAIBHOIO
pasBUTHS, JETEPMHHALMI0 M 3MOPHOHAIBHYIO
MHAYKIINIO; TEHETHYECKUI KOHTPOJIb Pa3BUTHSL.
OO0oCHOBBIBaTh BpeIHOE BO3JeicTBHE TabayHOTO
IpIMa M aJKOrojisl Ha XOA 3MOPHOHAIBHOIO U

NOCTAMOPHOHAIBHOTO pa3BUTHSA OopraHusma
YesioBeKa

PackpbiBaTh copep)kaHHEe TEPMHMHOB U TOHSATHIA:
OHTOIEHE3, OCTAMOPHOHATIBHOE pa3BuTHE,

MeTamop(o3, JUYUHKA, POCT, CTAPEHHE, CMEPTh.
XapakTepu3oBaTb MOCTIMOPUOHAIBHBIA  MEPUOJT
pa3BUTHSI OpPraHU3Ma U €0 OCHOBHBIE (DOPMBI.
XapakTepu3oBaTh INpSIMOE€  pa3BUTHE U €r0

NEPUOBI.
Wznarate  colepikaHue  TEOpPUMl  cTapeHHs
OpraHU3MOB.

OOBSICHIATH OMOJOTHYECKHIM CMBICT pa3BUTHUS C
MeTaMmop(ho3oM

PackpeiBath conepkaHue€ TEPMUHOB W TOHSATHIA:
ramMmetour, CnopopuT, AHTEPUAMH, APXETOHUH,
3apOCTOK, MEracropa, 3apOJbIIIEBbII  MEIIOK,
CHHEPIU/Ibl, AHTHUIIOJBI, MUKPOCIOpPA, MbUILLEBOE
3€pHO, JIBOMHOE OIUIOJOTBOPEHHE, pocr,
MepucTeMa, KaMOWii, TepHoAbl  OHTOTEHE3a
[IBETKOBBIX PaCTCHUH.

XapakTepu3oBaTh OCOOEHHOCTH  Oecroyioro u
ITOJIOBOT'O PA3MHOKEHHsI IBETKOBBIX PACTEHUM.
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BBII[GJIHTB OCO6€HHOCTI/I NPOTCKAHUA TaMCTOI'CHC3a
Yy IIBETKOBBIX PAaCTEHUI.

OnucelBaTh Mpolecc JBOMHOIO OIUIOAOTBOPEHUS Y
[BETKOBBIX  pacTeHUd U  OOBACHATH  €ro
IIPEUMYILIECTBA 110 CPABHEHUIO C OIIOOTBOPEHUEM
y CIIOPOBBIX U TOJIOCEMEHHBIX.

Tema 11. PackpeiBaTh cojepkaHUE TEPMUHOB U IOHSATHH: | DIEKTPOHHBIN
I'enernka ICHETHKA, I'CH. o0Opa3oBaTesbH
— Hayka o JleMoHCTpHpOBAaThH 3HAHUSA ucTopuu | plii  pecypc "A
HacJeACTBE BO3HUKHOBEHHUSI T€HETUKH. caam EID.
HHOCTH H XapakTepu30BaTh OCHOBHBIE JdTambl pa3BuTHs | Cpeanee ooOiiee
U3MEHUYUBO TEHETUKH KaK HayKH oOpa3oBaHue.
CTH PackpbIBaTh copepikaHUE TEPMHHOB W TIOHATHH: | Y4eOHBIN
OpPraHHU3MO HACJICICTBEHHOCTb, HACJIEI0BaHUE, U3MEHYMBOCTD, | MOIYJIb 1o
B TeHOTHI, (EHOTHII, TE€HOM, JIOKYC, XPOMOCOMBI, | PEIICHHIO
aljieNnbHble  TeHbl  (JIIenu), ajJbTepHAaTUBHBIE | TPYAHBIX
IIPU3HAKH, rOMO3HUI0TAa, reTepo3uroTa, | 3aJaHui 1o
JIOMUHAHTHBIM MpPU3HAK, PELIECCUBHBIN MNpHU3HAK, | yueOHOMY
quCTas TUHUS, THOPUIBL. npeaMeTy
[Tonp3oBaTbcsi TeHETUYECKOW TepMuHOJIoruend u | "buomorus". 10-
CHUMBOJIMKOH JUIS 3aIIUCH CXEM CKPEIIMBAHUSA. 11 xnaccst", AO
N3nareancTBO
"IIpocsenienue"
ONEeKTPOHHBIN
o0OpasoBareibH
BI pecypc
" lomaiaue
3a/1aHusl.
Cpennee obOmee
obOpa3oBaHue.
buonorusa", 10-
11 xmace, AO
H3narenscTBoO
"IIpocsenienue"
Tema 12. PackpeiBaTh conepkaHUE TEPMUHOB U TOHATHH: | DJIEKTPOHHBIN
3akoHOMED MOHOTUOPUAHOE CKpElIMBaHWEe, YWUCTOTa TaMeT, | 00pa3oBaTeIbH
HOCTH JOMMHHUPOBAHME, PACIIEIUIEHUE IPU3HAKOB. plii pecypc "A
HACJIEJICTBE OnuceiBath onbIThl . MeHzens mo H3Yy4eHHIO | ciaM EID.
HHOCTH Haclle/IoBaHMsl OJHOM mapbl Npu3HakoB y ropoxa | Cpeanee ooOiiee
MMOCEBHOTO. obOpa3oBaHmue.
[TpuBOANUTE POPMYIHUPOBKH MIEPBOTO VYueOHbIit
u BToporo 3akoHoB I. MeHnens (3akoHa | MOTYJb o
ennHooOpa3usi THUOPUAOB TEPBOTO  IOKOJICHUS, | PEILICHHIO
3aKOH pacCHICTJICHUS] MPU3HAKOB) U OOBSACHATH UX | TPYAHBIX
LIUTOJIOTUYECKHE OCHOBBI. 3a/laHui 1o
CocraBiATh CXEMBI MOHOTHOPUAHOTO | yueOHOMY
CKpEIMBAaHMS M pellaTh N€HETHUYECKHE 3a/auyd Ha | IPEIMETY

MOHOTHOPHUIHOE CKPEIMBaHUE

PackpbIBaTh conxepKaHUE TEPMUHOB WU IOHATHUM:
aHAIN3UPYIOIIEe CKpEIIUBAHUE, HEIOJIHOE
JIOMUHUPOBAHUE, KOJOMHHUPOBAHHUE.

"buomorug". 10-
11 xnaccer", AO
W3 narenscTBO

"[IpocBemienue"”
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CocraBisThb CXEMBI aHAJIN3UPYIOIIETO
CKPEIIMBAHMS M pelIaTh I€HETHMYECKHE 3aladd Ha
QHAJIM3UPYIOLIEE  CKPEIIMBAHME W  HEIOJHOE
JOMMHHUPOBAHHE

PackpsIBaTh conxepKaHUE TEPMUHOB W IOHATHM:
JUTHOpUIHOE  CKpelIMBaHHE, (HEHOTUIMYECKUI
pagukai.

OnuceiBath onbITel . MeHzens 1o u3y4eHUIO
HACJIEeNOBaHUA JBYX IIap IPU3HAKOB Yy TIOpoxa
IIOCEBHOTO.

[TpuBOAUTE POPMYIHUPOBKY TPETHETO

3akoHa I'. Mengens (3akoHa HE3aBUCHMOIO
HACJIC/IOBAaHHUSI TPU3HAKOB) U  OOBACHATH €ro
LIUTOJIOTUYECKHE OCHOBBI.

IIpuMeHATh MaTeMaTU4YeCKU pacd€r C IOMOIIbIO

(EeHOTUIHYECKOTO paaukana u MeToaa
IIEPEMHOKECHUS BEpPOSITHOCTEN BAPUAHTOB
pacUICIUIEHUs]  IPU3HAKOB y  IIOTOMKOB IO

(EeHOTHILY U T€eHOTHUITY.

CocTaBisTh CXeMbl TUTMOPUAHOIO CKPELIMBAHUS U
peliaTb TeHETUYECKHE 3aJjaud Ha JUIHOpuiHOe
CKpellUBaHHe

PackpeiBaTh conepkaHUE TEPMHUHOB U IIOHATHI:
CLICIUIEHHOE HaclleZIOBaHNE, HAPYIICHUS CLETIIICHUS
IEHOB, KpPOCCHHIOBEp, pEKOMOMHALUS TIEHOB,
IeHETUYECKUE KapThl, MOPraHUAA.

[TpuBoauTe QOpMyIUPOBKM 3akOHOB MopraHa
(3aKkoHa CIEIUIEHHOTO HAacle[JOBaHUsI TE€HOB W
3aKOHA HapyUIeHUs CLEIUIEHUS MEXIy I'eHaMH) U
OOBSACHATH UX LUTOJOTUYECKUE OCHOBBI.
[lepeuncnaTb OCHOBHBIE NOJIOKEHUS XPOMOCOMHOM
TEOpUHU HACIIECTBEHHOCTH.

Pemarp renernueckue 3agadyd Ha CLEIUIEHHOE
HaCJIEJOBaHUE T€HOB UM HAapylIEHUE CLEIMICHUS
MEXy TeHaMu

PackpseIBaTh conxepkaHuE TEPMUHOB WM IOHATHM:
ayTOCOMBI, TIOJIOBBIE XPOMOCOMBI, FOMOI'AMETHBIH
I10JI, TETEPOraMEeTHBIN ITOJI.

OOBACHATH XPOMOCOMHBIN MEXaHU3M ONpPEeNCHHS
10JIa y OpraHU3MOB.

[TpyuBOIMTE NpUMEpPHI HACIEIOBaHMs IPU3HAKOB,
CLEIUIEHHBIX C MOJIOM.

CocTaBiATh CXEMBl CKpEIIMBAHHUA U pelaTh
TeHeTUYEeCKUe 3aJJaul Ha HaclleZJOBaHUE MTPU3HAKOB,
CLEIUIEHHBIX C MOJIOM.

[TpuBOIUTE MpUMeEpPbl T€HETUYECKUX 3a00JIeBaHUI
U 1e(heKTOB Y OPraHM3MOB, CBS3aHHBIX C MTOJIOBBIMU
XpoMOcOMaMu

PackpeiBaTh conep’kaHUE TEPMHUHOB U IIOHATHI:
MHOKECTBEHHOE JeicTBHEe TeHa (IieiioTpornus),
KOMIUIEMEHTAPHOCTb, 3MUCTA3, HOJUMEPHUS.
Onpenensth GOpMbl B3aUMOJCHCTBUS AJUICIBHBIX U

DIEKTPOHHBIN
o0Opa3oBaTenbH
bIN pecypc
"Jlomarinue
3a/1aHusl.
Cpennee oOmiee
oOpaszoBaHHue.
buomorusa", 10-
11 kmace, AO
U3 narenscTBO
"[IpocBemenue"”
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HEaJIJICJIbHBIX I'CHOB.

[IpuBoauTh NpUMEPHI TJICHOTPOMHOTO JIEUCTBUS
TEHOB.

Pemarp reHetnyeckue 3aayd Ha B3aMMOJICHCTBHE
HCaJIJICJIbHBIX I'CHOB.

Tema 13.
3aKoHOMEp
HOCTH
M3MEHYHBO
CTH

PackpbiBaTh conaepxkaHu€ TEPMUHOB M IOHSATHUI:
U3MEHYMBOCTb, HEHACJICICTBEHHAs] M3MEHUYUBOCTb,
HACJEJACTBEHHAs! U3MEHYUBOCTb.

CpaBHUBATh HEHACJEICTBEHHYI0 M3MEHUYUBOCTH C
HacJIEeICTBEHHOM.

[IpuBoauTh IpUMEPDI KaueCTBEHHbBIX u
KOJIMYECTBEHHBIX IIPU3HAKOB OpraHU3MOB,
MPOSIBJICHUN Y OPraHU3MOB HEHACIEICTBEHHOM U
HACJEJACTBEHHON N3MEHUMBOCTH

PackpsIBaTh coxepKaHUE TEPMUHOB WM IIOHATHI:
Mou(UKaIOHHAS, W dbenoTunuyeckas,
W3MEHUYUBOCTb, BapHaHTa, BapHAallMOHHBIM psiL,
BapUALlMOHHAsA KpUBAasi, HOpMa pEaklMM MpPU3HAKA,
MoauUKAIIH.
Xapaktepus3oBaTh
U3MEHYHMBOCTH.
[loka3piBaTh poOJIb YCIOBUM BHELIHEH Cpeabl B
pasBUTHH MOIU(PUKAIMOHHONW HM3MEHYHUBOCTH Y
OpraHU3MOB.

Crpouth BapHallMOHHBIE PsAJbl U TpapuK KPUBOM
HOpPMBl  pEAKLIMU TPU3HAKOB Y  Pa3IUYHBIX
OpraHu3MOB

PackpbiBaTh conaepxkaHu€ TEPMUHOB M TOHSTHI:
KOMOMHATHBHAsE ~ MU3MEHYMBOCTh, MYTallMOHHAs
W3MEHYUBOCTh, KOMOMHAIIUY, MYTaIUH.
XapakTepru3oBaTb  CBOMCTBA  I'€HOTHUIIMYECKON
U3MEHYHUBOCTH.

OrnuceiBaTh MEHO3 U MOJOBOM MPOIECC KaK OCHOBY
MPOSIBIICHUST Y  OPraHu3MOB  KOMOWMHATHBHOM
U3MEHYHUBOCTH.

Iloxa3piBaTh Ha KOHKPETHBIX IpUMEpax poilb
KOMOWHATUBHOM  W3MEHYMBOCTH B  CO3/IaHUM
FEHETUYECKOTO  pa3HooOpa3us  OpraHu3MoB B
Ipezenax OJHOro BUA.

CpaBHUBaTh TEHOTHIMYECKYI0 M3MEHYHUBOCTH C

CBOMCTBa MOIU(PUKAIIMOHHOMN

MOIU(PUKAITMOHHON

PackpsIBaTh conxepaHUE TEPMUHOB M IOHSATHM:
MyTaluH, XPOMOCOMHBIE NIEPECTPOUKH
(abeppariun), TTOJIUTUTOU M, AHEYTUTOUIHS,

MYTaHT, MyTarcHsbl.
[IpuBOAUTE IPUMEPHI MyTaIUi, BCTPEUYAFOLIUXCS Y
pa3HbIX OPraHU3MOB.
Knaccudumnuposats
OCHOBaHUSIM.

Paznuyate Ha n3o00pakeHusax (cxemax, TaOIMIIAX)
TEHHBbIE MYTAallMM, XPOMOCOMHBIE IE€PECTPOUKHU
pa3HbIX BU/JIOB: JIeJIeIINH, JTYTUTMKAIH,

MyTalud 10  Pa3HBIM

DIIEKTPOHHBII
o0Opa3oBaTenbH
bl pecypc "A
caam EID.
Cpennee obmiee
oOpa3oBaHHe.
YueOHbIit
MOJTyJIb o
PELICHUIO
TPYIHBIX
3aJIaHUN o
yueOHOMY
npeaMeTy

"Buonorus". 10-
11 xmaccer”", AO
H3parenscTBO
"[IpocBemienue"
;

DIIEKTPOHHBIN
o0OpasoBareibH
13171 pecypc
"Jlomamninue
3a/laHusl.
Cpennee oOriee
oOpa3oBaHme.
buonorusa", 10-
11 kmace, AO
N3marenncTBO
"IIpocsenienue"
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TpaHCJIOKalu1, UHBECPCUH, TCHOMHBIC MyTallUH.
CpaBHUBATh MEXIy COO0M MyTaIliy Pa3HbIX BHIOB.

XapakTeprus3oBaTh CBOICTBA MYTaLlMOHHOMN
U3MEHYUBOCTH.
HaseiBatb MIPUYUHBI MYyTaLH, BBISABJISITH

HMCTOYHHKU ()aKTOPOB MYTAareHOB B OKpYXKaromien
cpene (KOCBEHHO).

[TpuBoauTH (hOpPMYITHUPOBKY 3aKOHAa
TOMOJIOTUYECKUX  PSJIOB U HACJIEICTBEHHOU
n3MmenunBoct H. 1. BaBunosa u 000CHOBBIBATH
€ro 3HaUCHHUE ISl MPAKTUKH CEITLCKOTO XO031CTBA.

Ouenusatb IBOJIIOLIMOHHOE 3HAYCHHE
MyTallMOHHOTO  Ipolecca U KOMOMHAaTUBHOM
WU3MEHYUBOCTH.
Tema 14. PackpeiBaTh cojepkaHUE TEPMUHOB U MOHSATHH: | DJIEKTPOHHBIN
I'eneruka CEeKBEHHPOBAHME, KapTa XpOMOCOMBI, IpoOaH[, | 0Opa3oBaTeIbH
YeJI0BeKa HACJIEICTBEHHBIE 0oe3Hn (MOHOTreHHbIE, | b1 pecypc "
HOJIUT€HHbIE, T'€HHbIE, XPOMOCOMHbBIE), MEAMKO- | claM EI'D.
IEeHETUYECKOE  KOHCYJIbTHpOBaHME, jaopojoBas | Cpennee oOiiee
JUAarHOCTHKA, aMHUOLEHTES. oOpa3oBaHue.
[lepeuncnsiTe 0COOCHHOCTH W3YYECHUS TEHETHKH | Y4eOHBIN
4eJI0BEKa U METOAbl MEAUIIMHCKON T€HETUKH. MOJyJIb o
XapakTepu3oBaTb METOJbl HM3YUYEHHUS TEHETHKHU | PEILECHUIO
yejgoBeka  (FeHealorMyecKHid, OJIM3HELIOBBIN, | TPYIHBIX
LIUTOIC€HETUYECKUHN, MOJIEKYISIPHO-TEHETUYECKUH, | 3aAaHUI o
HOMYJISLMOHHO-CTATUCTHYECKUI). yuyeOHOMY
OnuceiBaTh  1€NM, 3aJa4d U JOCTHIXKEHHS | IPEAMETY
MEXIYHAPOAHOU IporpaMMsl «I €HOM YeI0BEKay. "bruonorus". 10-
Paznuuare Ha m3o0pakeHuwsix (cxemax, tabmmimax) | 11 xmaces”, AO
KapTbl XpoOMOcOM (TeHeTudeckue, Qusnueckue, | M3naTenbcTBo
CHUKBEHCOBBIE). "IIpocsenienue"
OnucelBaTh METOABI COBPEMEHHOI'O OIPENEICHHUS | ;
reHOoTHUIa opraHmsma: MOJIHOTEHOMHOE | DJIEKTPOHHBIN
CEeKBEHHPOBaHNE, TEHOTUITUPOBAHKE, B TOM YHUCIIE C | 00pa3oBaTesbH
nomouiero III[P-ananu3a. 19171 pecypce
XapakTtepu3oBaTh HacleACTBEHHbIE 3a0oneBanus | "{omamrHue
YyejqoBeKa M 3a00JeBaHUs C HACJIEJICTBEHHOM | 3a1aHus.
IIPEIPacIoNOKEHHOCTHIO. Cpennee obmiee
CpaBHMBaTh TI'€HHbIE, XPOMOCOMHBIE 00J€3HH | 0Opa3oBaHueE.
yejloBeka HW  Oojie3HHM ¢ HacieAcTBeHHOM | bmomorug", 10-
IIPEAPACIIONOKEHHOCTBIO. 11 xmace, AO
YcranaBiauBaTh B3aHMOCBSI3b Mexny | M3narenbcTBO
HacJIe/ICTBEHHBIMH 3a00jeBaHusMHU yenoBeka U ux | "lIpocsemienue”
T€HETUYECKON OCHOBOM.
OO6OCHOBBIBaTh 3HAYEHUE MEIUKO-TeHETHYECKOTO
KOHCYJbTUPOBAHUS B MPEIOTBPALIEHUHN U JICYCHUU
HACJICICTBEHHBIX 3a00JIeBaHUH YeIOBEKa.
Tema 15. PackpeiBaTh conepkaHUE OCHOBHBIX IOHATHM: | DJIEKTPOHHBIN
Cenexuus CEJIEKIIHS, JOMECTUKALMs, IPUMUTHBHAS ceeKius, | o0pa3oBaTeslbH
OpPraHU3MO KOMOWHATHBHAs CEeNEKIUs, COPT, MOpOJIa, ITaMM. | bIif pecypc "S
B [TepeuncnaTb OCHOBHBIE ATaITbI caam EI'D.

Pa3BUTHA CCIICKIIMN KaK MPOLECCa U HAYKH.

Cpennee olrmiee
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XapakrepusoBaTb conepxkanue ydyenus H. H.
BaBumoBa o lleHTpax  NpOUCXOXKACHUA H
MHOI000pa3us KyJbTypHBIX PaCTEHUI.

IToxa3zpiBaTh  LleHTpBI  IPOUCXOKIEHUSA u
MHOr000pa3usi KyJIbTYpHbIX pacTeHUl U LleHTpbl
JOMECTUKALIMM [OMAIIHUX JKABOTHBIX Ha Kapre
MHpa, CBA3BIBATH UX MECTOIIOJIOKEHHE C OdaraMu
BO3HHUKHOBEHUS APEBHENIINX UBUIN3ALUMN.
CpaBHuBaTh COPT, MOPOAY, ILITAMM C BHJIAMU-
pOIMYaAMH.

oOpa3oBaHmUe.
YueOHbIi
MOJTYJIb o
pelIeHuIo
TPYIAHBIX
3aJaHUuN o
yueOHOMY
pEeAMETY
"buomorus". 10-
11 xnaccer", AO

OO00CHOBBIBaTh 3HAUYEHUE 3aKOHA IOMOJIOTHYECKUX | M31aTenscTBO

panoB B HaciuenctBeHHo wusmeHunBoctd H. W. | "[Ipocsemenue”

BapwuioBa 1151 ceneKIMOHHON paboTHlI. ;

OnucelBaTh  NEPCHEKTUBBl  JOMECTUKALMH M | DJIEKTPOHHBIN

CO3/IaHUE HOBBIX COPTOB KYJIBTYPHBIX pacTeHHUl, | 0Opa3oBaTeiIbH

[IOpOJ  JOMAIIHMX JKUBOTHBIX W  IUTAaMMOB | BIH pecypc

MHUKPOOPTraHU3MOB "JloManiHue

PackpsIBaTh coxepKaHuE TEPMUHOB M IIOHATHUM: | 3aJaHUS.

HCKYCCTBEHHBIN otoop, npousBoauteny, | Cpeanee ooduiee

IKCTEpBEP, OJIM3KOPOACTBEHHOE CKpEIIMBaHUE, WM | 0Opa3oBaHuUe.

WHOPHIMHT, HEPOJCTBEHHOE CKpeuuBanue, uiu | buomorms", 10-

ayTOPHUINHT, YUCTAsT JTMHHS, 11 xmace, AO

reTepo3uc (rubpunnas cuia), reHoMHoe | M3garenscTBo

pEelaKTUpOBaHUE, HMCKYCCTBEHHBbI  MytareHes, | "[Ipocsemienue"

(bakTopbI-MyTareHsl, HOJUIUIOW/bI, OTJAIEHHAS

rHOpUIN3aIHs, CCKBEHUPOBAHUE.

XapakTepHu30BaTb OCHOBHBIE METOABI CEIEKLUU

pacTeHUi M KUBOTHBIX: UCKYCCTBEHHBIH OTOOp M

rUOpUIN3ALHIO.

CpaBHUBaTh MacCOBBI HCKYCCTBEHHBIH OTOOp C

WHIVBUAYAJIbHBIM, I0Ka3bIBATh

UX 3HaUY€HUE JJIsl CEJIEKIIMM KYJIbTYPHBIX PacTCHHM

Y JIOMAIIHUX KUBOTHBIX.

IIpuBOANTE KOHKPETHBIE MNPHUMEPHI OTAAIEHHON

rUOpUIN3AIMU B CENEKIIUH.

OmuceiBate  onbiT [ JI.  Kapmeuenko mo

NPEOI0JICHHUIO OECIIIOUS MEKBHIOBBIX THOPHJIOB.

Pasznuyars Ha u3o00pakeHusx (cxemax, Tadbiuuax) y

OTJIENbHBIX IPEICTABUTENIEH KOHKPETHOTO COPTa U

MOpO/bl  XO3SMCTBEHHO  IIEHHBbIE  IPHU3HAKH,

HE00XO0/IUMBIE YEIOBEKY.

XapakTepu3oBaTh pOJIb CEJICKIMH B 00ECIeueHUN

IIPO/IOBOJILCTBEHHOM 0€30MaCHOCTH YeJIOBEYECTBA.

[IpuBOANTE KOHKPETHBIE NPUMEPHI JOCTUKEHUHN

CEJIEKIIMM KYJIBTYPHBIX PACTEHMH W JIOMAIIHUX

KUBOTHBIX B Poccun.
Tema 16. PackpeiBaTh conepkaHUE TEPMUHOB U MOHATHH: | DJIEKTPOHHBIN
buorexnon OMOTEXHOJIOTHS, TpPAJUIIUOHHAS OWOTEXHOJOTHS, | 00pa30BaTEIbH
orus MHUKPOOHOIOTHYECKUN CUHTE3, | BI pecypc "M
U CUHTETUY MHUKPOOHOJIOTHYECKast TEXHOJOTHS. caam EI'D.
eckas [Tepeuncnsats HampasieHus OuorexHosioruy; 1enu | Cpeanee ooOiiee
OmosorHst Y 3aJ1a4¥, CTOSIINE Tepe] OMOTEXHOJIOTUECH. oOpaszoBaHme.
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XapakTepu3oBatb OOBEKTHI, HCHOIb3yeMbIE B
OHMOTEXHOJIOTHH, — KIJIETOYHBIE M TKaHEBBIE
KYJIBTYPbI, MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METOJBI  TPAIUIIMOHHOMN
OHMOTEXHOJIOTUH 51 IOCTYDKEHUS
MHUKPOOHOJIOTMYECKON TEXHOJIOTHH.

OO0OCHOBBIBATh 3HAUYEHUE OWOTEXHOJIOTMHU IS

CEJIbCKOXO035MCTBEHHOTO ITPOU3BOJICTBA
PackpsIBaTh conxepKaHUE TEPMUHOB U IIOHATHM:
KJIETOYHAsl WH)KEHEPHs, KJIETOYHas TEXHOJIOTHs,
METOJ KYJIbTYpBI KJIETOK u TKaHew,
TOTUIIOTEHTHOCTD, IUTFOPUIIOTEHTHOCTD, CTBOJIOBBIE
KJIETKH, MHUKPOKJIOHAJIbHOE pa3MHOXKECHHE
pacTeHuH, COMaTu4ecKas rudpuau3anys,
rarmiouipl, TUOPUIOMBI, MOHOKJIOHAJIBHBIE U
IIOJINKJIOHAJIbHBIE aHTUTEIIA, METO[
TpaHCIUIAaHTaLUU A1EpP, KIOHUPOBAHUE.
XapakTepus3oBaTh OCHOBHBIE HaIlpaBJICHUS
CHUHTETUYECKOM Oronoruu.

OnuceiBaTh Ha KOHKPETHBIX HPUMEpPaX METOMAbI
KJIETOYHOW MHKCHEPUH.

IIpuBoauTh IIPUMEPBI VCITOJI30BaHUs
MOHOKJIOHAQJIBHBIX M IIOJUKIIOHAJIbHBIX AHTUTEI B
MEJULIHE.

OueHuBaTh 3HAYCHHE CHHTCTUYCCKOM OHOJIOTHH
JIUIS CEIBLCKOT0 XO3SMCTBA U MEIUIIHHEI

PackpeiBaTh coaepkaHW€ TEPMUHOB W TIOHSATHMA:
TeHHas WHXXEHEepHs, PECTPUKIIMOHHBIE
SHIOHYKIJIEa3bl (PECTPUKTA3bl), JIUIKHE KOHIIBI,
TJIa3MUJIBI, PECTPUKIIMS, TUTUPOBAHHUE,
Tpa"cdopmarus, CKpPUHUHT, TpPaHCT€HHbIE
(reHeTHYECKH MOAU(PUIIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METO/bI PENPOIYKTUBHOTO u
TEpPANeBTUUECKOTO0  KJIOHUPOBAHUS,  KJICTOYHBIC
TEXHOJIOTUH U CIIOCOOBI TeHETUYECKON NHKEHEPUHU.
XapakTepu3oBaTh JIOCTHIKEHHUS TeHHOH
WHKEHEPUHU.

OlnieHUBaTh YKOJOTHYECKUE U ITUYECKHUE TPOOIIeMBI
KJIOHUPOBaHUS u CO3daHUs TPaHCT€HHBIX
OpTaHU3MOB, MEePCIIEKTUBBI pa3BUTHS
XPOMOCOMHOM ¥ TEHHON UHKEHEPUU

PackpeiBath conepkaHu€ TEPMUHOB W TOHSATHIA:
MEIHUIIMHCKAs OWOTEXHOJOTHs, MEeTa00JIOMHBIN
aHaJu3, TE€HOIICHTPUYECKHI aHaJIM3,
MEePCOHAIM3UPOBAHHAS MEAMIIMHA, pEreHepaTUBHAs
MeIUIIMHA.

XapakTepu3oBaTh METOABI  METa0OJIIOMHOTO U
TEHOIICHTPUYECKOTO  aHalinu3a;  HCIOJIh30BaHUE
CTBOJIOBBIX KJ1eTOK; [II[P-aAnarnocTuky; TapreTHyto
TEpaIuio paka.

VYueOHbIH
MOYJTh 10
peLIeHUI0
TPYIHBIX
3aJlaHu i’ o
yaeOHOMY
peAMETY
"buomorusa". 10-
11 knaccer", AO
HN3natenncTBO
"IIpocsenienue"
;

ONEKTPOHHBIN
o0OpasoBarenbH
13174 pecypc
"Jlomaniaue
3aaHus.
Cpennee obmiee
oOpaszoBaHHue.
buomorusa", 10-
11 xmacc, AO
H3narenscTBO
"[IpocBemenue"

11 kamacc (102 yaca)

Tema

1.]5

‘PaCKpBIBaTI) COJIep)KaHUE TEPMUHOB M NOHSTHUM: ‘ DJIEKTPOHHBIN

59




3apoxaeH! KpeallMoHU3M, BHJ, CHCTEMaThka, OWHapHas | 0Opa3oBaTeIbH
e u HOMEHKJIATypa, HMCKYCCTBEHHAs cucrema | i pecypc "A
pa3BuTHE KIaCCU(UKALMK  OPraHU3MOB,  HCTOPUYECKHI | clam EID.
3BOJIIOLIMOH METO/, JapBUHU3M. Cpennee obiee
HBIX XapakTepu3oBaTh  B3MVIAAB  ApUCTOTENs  Ha | 0Opa3oBaHHE.
NpeJIcTaBie pa3BUTHE )KUBOW MPUPOJIBI. YueOHbIit
HUU OuenuBate BkJIany K. JluHHes B pa3BuUTHE | MOIYJIb 1o
B Ononoruu OHMOJIOTHH. PELICHUIO
CpaBHuBaTh B3IJIsABI Ha BUI M 3Bomonuio K. | TpyaHbIX
Jlunnes, XK. b. Jlamapka u Y. Jlapuna. 3aJ]aHu o
Kputnyeckn olieHUBaTh KPEAMOHUCTCKHE B3IJISIIBI | yUeOHOMY
Ha )KUBYIO IPUPOLY. pEeAMETY
Ilepeunciars KYJIbTYPHO-UCTOPUYECKHE u | "buonorus". 10-
€CTECTBEHHOHAY4YHbIE TpeAnochulkM mnosBieHus | 11 kmaccer", AO
3BOJIIOIMOHHOM Teopuu Y. /lapBuHa. H3narenscTBO
OnuceiBaTh poJib UCTOPUUECKOTO METO/IA. "[IpocBemienue"
M3narate CyIHOCTH 3BOJIIOLMUOHHONM Teopuu Y. | ;
[apBuHa. ONEeKTPOHHBIN
HaspiBath OcHOBHBIC (pakThl Omorpaduu Y. | oOpa3oBaTenbH
JlapBuHa W 3Tanbl CO34aHUS UM HBOJIIOLMOHHOMW | BIH pecypce
TEOpUHU "lomaiHue
PackpsIBaTh coxepKaHuWE TEPMUHOB M IIOHATHUM: | 3aJaHUS.
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, UCKYCCTBEHHBIN | CpenHee obiee
otbop, Oopbba 3a CyImecTBOBaHWE, SCTECTBCHHBIN | 0Opa3oBaHHUE.
oTOOP. buomorus", 10-
Wznarate cymHocts yueHuss Y. Jlapsuna o6 | 11 kmace, AO
HCKYCCTBEHHOM OTOOpE. N3parenbcTBO
XapakTepu3oBaTh JBWXKYyIIME cuibl 3Boitonuu | "lIpocsemenue”
BUJIOB 110 J[apBuHYy.
[TpuMeHsTh 3HaHUS O JBMXKYIIMX CHJIaX SBOJIOLHUU
BUJOB 110 JlapBUHY /17151 00BSICHEHUSI MHOT000pa3us
BUJIOB, IOPOJ JOMAIIHUX J>KUBOTHBIX WU COPTOB
KYJIbTYPHBIX pacCT€HUU
PackpseIBaTh conxepKaHuUE TEPMUHOB WM IOHSATHM:
JAPBUHM3M, MyTalli, MyTallUOHHBIN IIPOLIECC.
OOBSICHITH IPUYMHBI KpHU3HCa JapBUHHU3MA.
OO0GO0CHOBBIBaTh 3aKOHOMEPHOCTh TpaHchopMauu
JAapBUHHM3Ma B CHHTETUYECKYIO TEOPHUIO 3BOJIOLUU
(CT9).
W3znarate ocHoBHbIE nonoxenust CTI.
OuenuBats Bkiag . Jle ®pusa,
C. C. YerBepukoBa, U. U. llImansraysena, /1. K.
bensera B popmuposanue CTD.
OuenuBate 3HaueHue CTD B (opmupoBaHumn
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MHpa.
Tema 2.| 10 | PackpbIBaTh cojaepkaHHE TEPMHHOB W TIOHSTHHA: | DIEKTPOHHBIHI
Muxkpo3Bo MHUKPOAIBOJIOIMS,  MaKpO3BOJIONMS,  MYTaluH, | 00pa3oBaTeIbH
o U NOMyJSIMsI, KOMOMHAlMM TE€HOB, TeHOQOHI, | biii pecypc "S
eé AJIEMEHTAPHOE 3BOJIFOLIUOHHOE SIBJIEHUE. caam EID.
pe3ynbTat XapakTepu3oBaTb MHUKpodBoonMio kak artan | CpeaHee oOriee

bI

MOSIBIICHUSI TPUCIIOCOOICHUN U BUI000pa30BaHU.
XapakTepu30BaTh MONYJISIUIO KAK 3JIEMEHTApHYIO

oOpa3oBaHmUe.
YueOHbIH
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€IMHHULLY SBOJIIOLUH.
[lepeuncnarh npuU3HAKU HACATBHON MOMYJSALMU U
OOBSCHATH YCJIOBUS BBIIIOJHEHUS 3aKOHa XapAau—
Baitn6epra.

[TpumeHsTh MMEONIMECS 3HAHUA JUISI OOBICHEHHS
MPUYMH U3MEHYUBOCTH y 0CO0€H 0AHOT0 BUJa
PackpsIBaTh conxepKaHUE TEPMUHOB WM IOHATHM:

MYTal[MOHHBIN npoiiecc, KOMOUHAaTUBHAs
M3MEHYMBOCTb, MOIYJSIMOHHBIE BOJHBI, JApeHd
IEHOB, MMWIpALUU, U30JALUs, Teorpaduueckas
(mpocTpaHCTBEHHAs1) HM3OJAIMA, OHOJIOrHYecKas

(penponykTHBHAs) u30JALKs, dQPEKT OcCHOBATES,
3¢ ekt OyTHUTOYHOTO TOPIBIIIKA.
XapakTepu3oBarhb 3JIeMEHTapHbIE
(IBYOKYIIIME CHIIBI) SBOJIIOIIMH.
OuenuBats Bkiag C. C. YerBepukoBa, O. Maiipa B
pa3BUTHE YBOJIOIHMOHHOTO YICHHUS.

OOBSICHITh IPUYUHBI HEHAIIPABJICHHOTO JCHCTBUS
AIIEMEHTAPHBIX SBOIIOIMOHHBIX (PaKTOPOB.
[IpuMeHSITh WMEIOIIHECS 3HAHUS O JIBIDKYIIUX
CHWJIaX OJBOJIIOUMU JUIsI  OOBSICHEHHS MPUYHH
pa3Ho00pa3us reHo(OH A MOIYIISALUI OJHOTO BHIA
PackpeiBaTh conep:kaHUE TEPMUHOB U TOHSTHI:
€CTECTBEHHbIN ot0op, JBHOKYILAN oTbop,
cTabunusupyromuii 0T00p, paspbIBaOLIUl 0TOOP,
MOJIOBOM OTOOP.

XapakTepu3oBaThb ~ €CTECTBEHHBIH  OTOOp  Kak
JOBIDKYIIYIO W HAIMPaBISIONIYIO CHIIY SBOJIIOINH,
ero (hopMsl.

Paznmuate  Qopmbl  ecTecTBeHHOro oTOOpa B
MOMYJSIIUSIX, MPUBOAUTH TMPUMEPHI JEHCTBUS B
HNOMYJSIIMSX (POPM €CTECTBEHHOI'O 0TOODA.
OOBSICHATD MPEMTOCHUIKI TUTSI JecTBUS
JIBIDKYIICH u CTaOMIM3UPYIOIIEH dbopm
€CTECTBEHHOT0 0TOOpa.

CpaBHuBaTh (POPMBI ECTECTBEHHOTO O0TOOpA, JAeNaTh
BBIBOJIbI HA OCHOBE CPaBHEHHMSI.

[TpuMeHSITh MMEIOIUECs 3HAHUS O €CTECTBEHHOM
orbope s 00BSICHEHUS MIPOLIECCOB,
MIPOUCXOISAIINX B TIOMYJISALUSX BUJIOB OPTaHU3MOB
PackpriBath CoJIepKaHue TepMHUHA
MPUCTIOCOOJIEHHOCTh ~ OPTaHU3MOB  (amarnTamms),
apoMopho3, uANOAAANTAIUS.

[TpuBOIUTH KOHKPETHBIE TIPHUMEPBI
npucrnocoOIeHnit opraHu3mMoB (Mop¢hooruuecKue,
buznonoruyeckue, OMOXMMHUYECKHE,
MTOBEJICHYCCKHUE). OOBSICHATD MEXaHHU3M
BO3HUKHOBEHUSI TIPUCTIOCOOJICHUH Y OPTraHU3MOB.
[TpuBOIUTH MIPUMEPHI apomopdo3oB u
WIMOAIaNTAllUi Y pACTEHUN U )KUBOTHBIX.
OOBsACHATH posib  apoMOp(o30B B
OpraHu3MaMH HOBBIX CpeJl OOMTaHUsI.

(haxTophI

OCBOCHHH

MOJYJb
pelIeHuto
TPYIHBIX
3aJaHUN

yueOHOMY
peaAMETY
"Buonorug". 10-
11 xnaccer", AO
W3pgarenscTBO

"[IpocBemenue"”

1o

1o

DIIEeKTPOHHBII
o0Opa3oBaTenbH
bIN pecypc
"Jlomarinue
3a/1aHusl.
Cpennee obmiee
oOpa3oBaHue.
buonorusa", 10-
11 xmace, AO
N3nareancTBO
"IIpocsenienue"
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OOBACHATD poib UAMOalanTalui B
MPUCTIOCOOJCHUH OPTraHU3MOB K KOHKPETHBIM
YCIIOBHSIM CPEJIbI.

Jloka3bIBaTh OTHOCHTEIbHBIH XapakTep
NPUCIOCOOJICHHOCTH W NPUBOJIUTH  IPUMEPHI
OTHOCUTEJIbHOCTH aJanTallui.

PackpbIBaTh 3HaU€HUE ABMKYIIMX CHJI 3BOJIOIHHU B
(hopMHUPOBAHHUH MPUCTIOCOOTICHUIMA

PackpsIBaTh conxepKaHUE TEPMUHOB U IIOHATHM:
BUJ, KpUTEPUU BHUOA, MNOJIUMOP(PHU3M, BUIbI-
JIBOWHUKH, apeayl,  JKOJIOTUYECKas  HHIIA,
MOMYJISIIKSL, BHIOBOM KapUOTHM, KOCMOIIOJUTHI,
SHJIEMUKH, MTOJIBUJIBI, SKOTHIIBI.

XapakTepu3oBarhb KpUTEpUU BUJA
(MOpdomoruveckuii, TCHETUUYECKUH,
OMOXUMHUYECKHH, reorpauueCcKui,
AKOJIOTMYECKUH, Ouoxumuueckuii). OOBACHATH
HE00X0IUMOCTh UCTIOJIb30BAHUS BCEH

COBOKYITHOCTH  KpPUTEPHEB JUIsl  ONpEJeSCHHs
BUJIOBOW IIPUHA/IEKHOCTH OpraHu3Ma.
[Tepeuncnare OCHOBHbIE BHYTPHBHIOBbIE
TPYIITUPOBKH.

OOBACHATH NPUYMHBI CYIIECTBOBAaHMS MOHO M
MOJIMTUIIMYECKUX BUIIOB.

CpaBHMBaTh  BUABI 1O  MOP(OIOrHYECKOMY
KpUTEPUIO

PackpbiBaTh copep)kaHue TEPMHHOB U TOHSATHIA:
BHUJ1000pa3oBaHue, N30SI, KOIBOIOLUS.
XapakTepHu30BaTh BUJ000pa30BaHUE KAaK Pe3ysIbTaT
MUKPO3BOJIIOLUH.

OOBACHATH POJIb U30JIALMU B 00pa30BaHUU HOBBIX
BU/JIOB.

XapakTepu30BaTh pas3u4HbIe CHocoOBI
BHJ1000pa30BaHUS (anmmomarpuueckoe,
CHUMITaTPUUYECKOE).

[IpyBOIUTE,  KOHKpETHBIE  TNPUMEPHI  BHJIOB,
00pa30BaBLIMXCS pa3IMYHBIMU CIIOCOOAMHU.
[TpumeHsITh 3HaHMS CIIOCOOOB BHI000pa30BaHUS
JUIs OOBSICHEHUS! IPUYMH MHOTO00pasns BUIOB.
OOBSICHATD BO3HMKHOBEHUE YCTOWYUBOCTH
NaTOr'€HOB K AaHTUOMOTHKAM.

Tema 3.
MakposBou
oIS 1 eé
pe3yabTar
bl

PackpsIBaTh conxepaHUE TEPMUHOB M IOHSATHM:

MaKpO3BOJIIOLUS (punorenes), MepPEXO0/IHbIE
(bopmbl, HUITOTEHETUUECKUE PAJIBI, TAIEOHTOJIOTHS.
XapakTepus3oBaTh MaKpO3BOJIIOLUIO KaK

HAJBUIOBYIO JBOJIIOIIMIO 00pa30BaHUS KPYIHBIX
TaKCOHOMMUYECKUX €IUHULI.

OOBSCHATD 3Ha4YCHHE MaJI€OHTOJIOTUYECKUX
UCCIICIOBAaHUN JUIA TMOJTy4eHHUs (PAKTOB HBOJIOLMH
OpPraHU3MOB.

[TpuBOIMTE IPUMEPHI OPraHU3MOB, OTHOCSIIMXCS K
NepexX0IHbIM opmam.

DIIEKTPOHHBIN
o0Opa3oBaTenbH
bl pecypc "A
caaM EI'D.
Cpennee oOrmiee
oOpa3oBaHHe.
VueOHbIH
MOJTYJTb o
PEIICHHIO
TPYAHBIX
3aJaHuN o

62




HaspiBaTe rpynmsl OpraHu3MoOB, JJIsI KOTOPBIX
BOCCTaHOBJIEHbI (DUIIOTEHETUYECKUE PATIBL.
CpaBHMBaTh  TPOLECCHl  MAaKpO3BONIOLUU |
MHUKPO3BOJIOLIH

PackpsIBaTh conxepKaHUE TEPMUHOB W IOHATHM:
ounoreorpadus, SHIAEMUKH, PEITUKTHI.
OO6ocHOBBIBaTh  3HaueHHUE Ouoreorpaduu
U3y4E€HHsI SBOJIIOLIMU OPraHU3MOB.
[Tepeuncnarey OGuoreorpaduueckue obmactu 3eMin
U OOBACHATH IPUUUHBI UX BBIJCICHHUS.

CpaBuuBath (Quopy u ¢ayHy MaTEepUKOB H
OCTPOBOB, pacTeHUs U JKUBOTHBIX  pa3HbIX
ouoreorpaduyecKux 00IACTEH.

[IpuBoAUTE HpUMEPHI PEIUKTOBBIX OpPraHU3MOB,
BUIOB-2HJICMHUKOB.

OOBACHATH IPUYUHBI COXPAHEHUS BUJI0B
DHJIEMHUKOB U <OKHBBIX HCKOTIAEMBIX)

PackpsIBaTh coxepKaHuE TEPMUHOB WM IIOHATHM:
sMOpuonorus, Mop¢oJorus, TOMOJIOTUYHbIE MU
AQHAJIOTUYHBIC OpTraHbl, PYIAAMEHTHI, AaTaBU3MBI,
OMOXMMHUYECKasi TOMOJIOTHS.

XapakTepHu30BaTh IMOPHOIIOTUYECKHE,
CPaBHUTEIBHO-MOP(OJIOTMUECKUE, MOJIEKYJIPHO-
TeHETHYECKUE, OMOXMMHUYECKHE, MaTeMaTU4YeCKHe
METO/bI U3yUEHHUs IBOTIOLHH.

JUIA

OOBSICHATD 3HA4YCHHE AMOpHOJIOTHH,
CPaBHUTENBHOM  MOP(OIOTHH,  MOJEKYISPHOI
TEHETUKH, OHOXUMHUU, OUOMH(DOPMATHUKU IS

W3YYEHHUS IBOJIIOLIMH OPraHU3MOB.
OuenuBath Bkiaa A. O. KoBaneBckoro B pa3BuTHe
HBOJIFOLIMOHHOTO YYEHHUSI.

OnucelBaTh T€HETUYECKUE MEXAHU3MBI 3BOJIIOLUHI

OHTOI€HE3a W IOSABIIEHHUS  DBOJIIOLMOHHBIX
HOBLIECTB.

IIpuBoauTh MIpUMEPBI aTaBU3MOB u
PYIUMEHTAPHBIX OpraHoB y pa3IMYHBIX
OpPIraHU3MOB U OOBSICHITH MPUYHUHBI UX MOSIBICHUS.
IIpuBoauTh IIPUMEPBI TOMOJIOTHYHBIX u

AQHAJIOTMYHBIX OPTaHOB.
CpaBHUBaTh CTPOECHHE OpPraHOB Yy OPraHHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIIIL.

[TpuBoaUTE MpUMEpPHl OMOXMMHUYECKOW M TE€HHOM
TOMOJIOTHH.

OuenuBath 3HaueHHEe OMOMH(OPMATUKH
U3Yy4EHUS 3aKOHOMEPHOCTEN HBOJIIOLUU
PackpsIBaTh conxepkaHue TEPMUHOB WM IOHSATHUM:

TSt

cMeHa  (yHKOMI  opraHoB, = HEOOPAaTUMOCTb
HBOJIIOLINH, aJIanTUBHAS paauanus,
HEPABHOMEPHOCTh TEMIIOB 9BOJIIOLINH,

YepeI0BaHKE TJIaBHBIX HAIIPABICHUN YBOJTFOIUH.
AHaNnM3UpoBaTh NMPUYUHBI YEPEIOBAHUS TJIaBHBIX
HAaINpPABJICHUN IBOJIIOIUH.

yuyeOHOMY
npeaMeTy
"Buonorus". 10-
11 xnaccer", AO
H3narenscTBO
"[IpocBemienue"”
;

DIIEeKTPOHHBII
o0Opa3oBaTenbH
bII pecypc
"Jlomaminue
3a/1aHusl.
Cpennee obOmiee
oOpaszoBaHmue.
buomorusa", 10-
11 xmacc, AO
H3parenscTBO
"IIpocsenienue"
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[TpuBOIUTE IPUMEPHI MPOUCXO0XKIEHUSI OPraHU3MOB
OT HECHEIUAIM3HPOBAaHHBIX TMPEAKOB M  HUX
IIPOrPECCUPYIOLIEN crienan3aim.

OOBSICHATh MPUYUHBI HEPABHOMEPHOCTH TEMIIOB
ABOJIIOLIMH.

[IpuBoauTh mNpHUMEpHl AJANTUBHON pajUallud Yy
OpraHU3MOB.

OOBSICHITH IPUYUHBI HEOOPATUMOCTH IBOJIIOLIUU.

Tema 4.
[Tpoucxox
JIeHUE

U pa3BUTHE
KU3HM Ha
3emiie

14

PackpsIBaTh conxepKaHUE TEPMUHOB W IIOHATHM:
KpEalnOHU3M, BUTAJIN3M, [TaHCIIEpMUs, AaOHOTeHe3.
W3naratb  HaydHble  TUIOTE3Bl U TEOPUH
IIPOMCXOXKACHUS )KU3HU HA 3eMIIe.

OnenmBars Bkaag @®. Pequ, JI. Conamrmanuanu, JI.
[Tacrepa B (opMupoBaHME HayuyHBIX B3IJIAJ0OB Ha
IIPOUCXOXKICHNE )KU3HU Ha 3eMJIe.

[TepeuncnsaTh craguu pa3BUTHUS KU3HM Ha 3emie,
COTJIACHO TEOpUHU OMOTI0d3a.

PackpbiBaTh copepikaHue TEPMHHOB U TOHSATHIA:
reoJI0rM4ecKas dBOJIOIUS, XUMUYECKasi 3BOJIIOLUS,
aOMOreHHBI CUHTE3, IepBUYHas arMmocdepa,
KOAllepBaTHbIE KAIUId, pPUOO3UMBI, TPOOHOHTHI.
XapakTepu30BaTh OCHOBHBIE JTalbl XUMUYECKOMH
ABOJIIOLIMH.

Has3piBaTh  XUMMUECKUIA
aTMocdepsl 3emiu.
OuenuBath Bkian C. Mumepa, I'. FOpu, T. Yeka,
V. I'unbepra B popmMupoBaHuE HAY4YHBIX B3IJISIIOB
Ha MPOUCXO0KJICHUE )KU3HU Ha 3eMJI€.

OrnuceiBaTh YCJIOBHUS, HEO0OXONMBIE TUISt
abMOTreHHOI0 CUHTEe3a OPTaHUYECKUX COeTMHEHUH.
[IpuBoauTe, mNpuUMEpbBl MOJEKYJI, Y KOTOPBIX
BO3HUKJIM IPOLECCHl T€HETUYECKOTO KOMMPOBAHMS
1 (pepMEeHTAaTUBHASL AKTUBHOCTb.
OOOCHOBBIBaTb ~ HEBO3MOKHOCTh
BO3HHUKHOBEHUS XU3HU HA 3eMJIe
PackpseIBaTh conxepkaHuE TEPMUHOB M IOHSATHM:
reOXpOHOJIOTHsT  (OTHOCUTENbHAsI, a0COIIOTHAsA),
OKaMEHEJIOCTH, METO/IbI T€0XPOHOJIOTUH,
reOXpOHOJIOTHYECKAs IIKala: SOHBI, APbI, IEPUOBI,
AIOXHU.

COCTaB HepBI/I‘IHOﬁ

IIOBTOPHOTO

XapakTtepu3oBaTb METOJbl HU3YYEHHUS HUCTOPUHU
3emn.
[lepeuncnarb  pa3zensl  FE€OXPOHOJOTHYECKOM
MIKAJIBL.

OneHuBaTh 3HAYEHHE MCKONAEMBIX OCTATKOB JUIS
M3YYEHHUS UCTOPUU Pa3BUTHS KU3HU Ha 3eMJI€.
OOBACHATH XapaKkTep pacHpeeNeHusi HCKOMAaeMbIX
OCTaTKOB B 3€MHOM KOpE.

CpaBHUBaTh METO/IBI abCcomoTHON u
OTHOCHUTEJIBHON T€O0XPOHOJIOTUU

PackpbiBaTh conaepkaHu€ TEPMUHOB M TOHSTHI:
«TOCTICTHUI  YHUBEPCAJIBHBIN OOImMUNA TPEIOKY,

ONEKTPOHHBIN
o0OpasoBarenbH
plii pecypc "S
caam EI'D.
Cpennee obmiee
oOpaszoBaHHue.
YueOHbIi
MOJyJIb o
PEIICHHIO
TPYAHBIX
3aJaHui o
yueOHOMY
peIMETY
"buonorusa". 10-
11 xnaccer", AO
N3nareancTBO
"IIpocsenienue"
ONEeKTPOHHBIN
o0Opa3oBaTenbH
13174 pecypc
" lomaiaue
3a/IaHusl.
Cpennee obOiee
obOpa3oBaHue.
buonorusa", 10-
11 kmace, AO
N3 marenscTtBO
"IIpocsenienue"
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OJIHOKJIETOYHBIE OpraHu3MBbl, MPOKAPHUOTHI,
9YKapHOTHI, CHAMOHOTEHE3.

XapakTepru30BaTh HaYaJdbHbIC 3TAbl OPraHUYECKON
SBOJIFOLIUAU.

[TpuBOoANTE IPUMEPHI ApOMOP(PO30B

MIEPBBIX OJHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu3oBaTb  OCHOBHBIE  TOJIOXKEHHUS U
JI0Ka3aTeNbCTBa TUIOTE3bl CUMOUOTeHE3a.
Jloka3piBaTh IMOJYaBTOHOMHOCTh MHUTOXOHJPHUI U
IJIaCTH, 170:¢ IIPOUCXO0XKJICHHUE oT
MPOKAPUOTUUYECKHUX KIIETOK.

[enarb BBIBOABI O 3HAYEHUU BO3HUKHOBEHUS
dorocunTe3a, (dhopMupOBaHUS sanpa TUTST
JlaTbHEHIIEr0 Pa3BUTHS )KU3HU Ha 3eMJIe.
XapakTtepu3oBaThb  TUIOTE3bl  MPOUCXOXKJICHUS
BHUPYCOB

PackpsIBaTh coxepKaHuE TEPMUHOB WM IIOHATHM:
MPOKAPUOTHI,  DYKAPUOTHI,  MHOTOKJIETOYHOCTb,
CIielranu3alus KJIeToK, BUPYCHI.

XapakTepuzoBaTh MIPOUCXOXKICHHE
MHOT'OKJIETOYHBIX OPraHU3MOB.

CpaBHMBaTh OCOOEHHOCTH JSYKAPUOTHYECKUX U
MIPOKAPUOTUYECKUX OPTaHU3MOB.

HazpiBaTh OCHOBHBIE apoMOp(O3bI IYKAPHOT U
OLICHMBATh MX 3HAYEHUE JJs JaJbHEUIIEro
Pa3BUTHS KU3HU

PackpbiBaTh conaepxkaHu€ TEPMUHOB M IOHSATHI:
BOJIOPOCIIH, PUHUODUTHI, MXH,
ManoOpOTHUKOOOpA3HbIE, CEMEHHBIE MaroOPOTHHUKH,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,  OecIonoe
nokoneHue (cmopour), TMOJOBOE MOKOJIECHUE
(rametour).

[lepeuncnaTb  OCHOBHBIE  3Tambl  HBOJIIOLUHU
PaCTUTEIHHOTO MUDA.

HazbiBaTh ocHOBHBIE apomMopd03bl pacTeHUl U
OIICHUBATDH UX IBOJIIOIMOHHOE 3HAUCHHUE.
CpaBHUBaTh OCOOCHHOCTH CTPOEHHUS pacTEHUil
Pa3HBIX OT/IEJIOB

PackpbiBaTh conaepxkaHu€ TEPMUHOB M TOHSTHI:
MpOCTEHIINe, TUIACTUHYATHIC, KUIIIEYHOTOJIOCTHBIE,
MJIOCKUE YepBH, YJICHUCTOHOTHE, PBIOBI,
36MHOBO/THEIE, MIPECMBIKAIOTIIAECS, TITUIIBI,
MJIEKOMUTAIOIINE, 3KTOJEpMA, SHTO/IEpMA,
Me3ojepMa, JIBYCTOPOHHSISI CUMMETPHUSI,
TEIJIOKPOBHOCTb.

[lepeuncnaTh  OCHOBHBIE  OTambl  ABOJIOIUHU
’KUBOTHOTO MHUpa.

HaswiBaTh OCHOBHBIC npeajanTalu,
CIOCOOCTBOBABIIINE BBIXO1Y )KUBOTHBIX HA CYIITY.
OneHnBaTh 3HAYEHUE PA3BUTUS HEPBHOM CHCTEMBI
JUTSL  TIPUCTIOCOOJIGHUSI JKUBOTHBIX K  YCIOBHUSM
OKPYKaIOIIEe CPebl.
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OOBSICHIATh MPUYHHBI HBOJIOIHOHHOTO PacIBETa
HACEKOMBIX, KOCTHBIX PbIO, NITHI], MJICKOIUTAIOIINX
PackpsIBaTh coxepKaHUE TEPMUHOB WM IIOHATHM:
apxei, apxebakTepuu, [UaHOOAKTEPHH,
MPOTEPO30H, MaNe030i, KeMOpPHiA, OPJIOBHK, CHITYP,
NIeBOH, KapOoH, nepmb, [lanres, Teruc, TpuI0OUTHI,
pUHUODHUTEI, PAKOCKOPITMOHBI, MAHIUPHBIC PHIOHI,
KOTWJIO3aBphl, Me3030M, [onaBana, JlaBpasus,
Tpuac, pa, Mell, XBOHHBIE, T'HHKIOBBIC,
CaroBHUKOBBIE, OeIeMHUTHIL, aMMOHMUTHI,
JIMHO3aBPbI, apPXEONTEPUKC, MOKPHITOCEMEHHBIE,
KailHO30M,  MaJleOreH, HEOI€H, AHTPOIOIEH,
MaccoBOE BRIMUPAHHE.

XapakTepu3oBaTh pa3BUTHE XU3HU Ha 3emiie IO
3paM U Mepruoaam.

¥YcraHaBnuBaTh 3aBUCUMOCTh MEXIY
ICOJIOTUYECKHUMH  TPOIECCaMU,  M3MEHECHHSIMU
KJIMMATa U MPOILIECCAMH B 5KHUBOM MPUPOJIE.
OOBSICHATh NMPUYHMHBI PACIBETA CUCTEMATHUYECKUX
TPYII OPraHU3MOB B Pa3JIMUHBIE Pl U TIEPUOJIBI.
AHaNM3UpoOBaTh MNPUYMHBI U CIIEICTBHS MacCCOBBIX
BBIMUPaHUM.

HasbiBaTh OcCHOBHBIE apoMopd03bl pacTeHUU U
JKUBOTHBIX.

[IpuBomuT,  mpuUMeEpbl  MEpeXOgHbIX  Gopm
OpraHU3MOB.

AHanu3upoBaTh  NyTH  peUIeHHs  MpoOIeMbl
coxXpaHeHust Onopa3zHooOpas3us Ha 3emiie
PackpbiBaTh conaepxkaHu€ TEPMUHOB M TOHSTHI:
OakTepuu, apxew, BBHICIINE PACTCHHS, 3€JIEHbBIE
BOJIOpOCHH,  OarpsiHKM,  Oypble  BOJOPOCTH,

MOXOBUJHBEIC, MMarmoOpOTHUKOBUJIHBIC,
XBOIICBUAHBIC, INNIAYHOBHUIHBIC, TOJIOCEMCHHELIC,
IMOKPBITOCECMCHHEIC, IMPOTHUCTHI,

KHUIIIEYHOIOJIOCTHBIE, IUIOCKUE YEpPBU, KpPYIJIbIE
YepBH, KOJbYAThle  YEPBU,  WICHHCTOHOTHE,
MOJUTFOCKH,  WTJIOKOKHE,  XOpPJOBBIE,  TPHUOBI,
JVIIaNHUKH, BUPYCHI.

Xapaktepus3oBaTh COBPEMEHHYIO CUCTEMY
OpPraHWYEeCKOr0  MHpa;  Ha3blBaTh  OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIbl OPTaHU3MOB.

OOBICHATD MPUHLIHIIBI KJIacCU(PUKAIINH
OpraHU3MOB.

[lepeuncrnaTh OCHOBHBIE TIPHU3HAKH IPOKAPHOT,
pacTeHUid, KUBOTHBIX, TPUOOB, KPACHBIX U OYpBIX
BOJIOPOCIIEH.

[IpuBoaUTH TpUMEpPHI MPEACTABUTEIEH OCHOBHBIX
CHCTEMAaTUYECKHUX TPYIT OPTraHU3MOB.

Tema 5.

[Tpoucxox
JICHHUE
4EJI0BEKa

PackpeiBaTh conep’kaHUE TEPMHUHOB U IOHATHI:
aHTpomnoJyiorusi,  MOp(Qoiorusi,  aHTPOIOrEeHES,
AHTPOIIOMETPHS, PEKOHCTPYKLHS, apXeoJorus,
sTHOrpadus.

ONEKTPOHHBIN
o0OpasoBarenbH
plii pecypc "A
caam EI'D.
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aHTpOIIOTe
HE3

Ha3zpiBaTh pa3nensl ¥ 3a7a4u aHTPOIOJIOTUH.
XapakTepu3oBaTb ~ METOABI  AHTPOIOJOTHH U
CpaBHUBATb UX MEXIY COOOii.

Beigensate  BOIPOCHI  3BOJIOLMU  YEIIOBEKA,
UCCJIEyEMbIE IPU TIOMOIIM Pa3IMYHbIX METOOB
PackpeiBaTh conepkaHUE TEPMHUHOB W IIOHATHIA:
AHTPOIIOTEHHAasl Teopusi, TpyaoBas Teopus, Homo
sapiens.

OuenuBate Bkiax Y. JlapuHa B pa3BUTHE
IIPEJICTAaBICHUN O IIPOMCXO0KICHUH YEI0BEKa.
ApPryMEHTUPOBAaHHO KPUTHUKOBAaTb PEIUTHO3HbIE
IIPEICTABICHUS O IPOMCXOXKIECHUU YEIOBEKa C
MO3ULUHN €CTECTBEHHBIX HaYK.
XapakTepHu3oBaThb Hay4yHbIC
IIPOUCXOXKICHUS YEIIOBEKA
PackpeiBaTh conepkaHUE TEPMHUHOB W IIOHATHIL:
PYIUMEHTBl y 4YEJIOBEKa, aTaBU3Mbl Yy YEJIOBEKA,
IPSIMOXO’KJICHHUE, BTOpasi CUTHAJIbHAS CUCTEMA.
Onpenensrs CUCTEMATUYECKOE II0JIO’KEHUE
YeJI0BEKa B OPraHUYECKOM MHUpE.

BBIABIATE 4epTHI CXOACTBA M PA3IMUUA YEIOBEKA U
JKUBOTHBIX.

TEeOpUun

XapakTepu3oBarhb CBUJICTEIHCTBA CXOJICTBa
YeJIoBeKa u YKUBOTHBIX (CpaBHHUTEIIBHO-
Mophooruueckue, AMOPHUOJIOTHYECKHE,

($u3H0I0ro-0MOXUMHUYECKHE, TIOBEIEHYECKHE).
ITpuBOIUTE MpUMEPHI aTaBU3MOB U PYIUMEHTOB Y
YeJloBeKa.

OnuceiBath IIPU3HAKU 4eJI0BEKa,
c(hOpMHUPOBABILIKECS B CBSI3U C IPEBECHBIM 00pa3zoM
YKU3HU NIPEJIKOB U MPSIMOXOXKICHUEM.

BbIBASATE NpPUUMHBI  OCOOEHHOCTEM  CTPOEHHS
yepena 4eJI0BEKa o CPaBHEHHUIO c
4eJI0BEKOOOPAa3HBIMHU 00€3bsIHAMHU.

CpaBHUBATh OPYAMMHYIO I€ATEIBHOCTD YEIOBEKA U
JKUBOTHBIX.

CpaBHMBaTh OCOOEHHOCTH  BBICIIEH
JIeSITEIbHOCTH YeJI0BEKa U KUBOTHBIX
PackpeiBaTh conep’kaHUE TEPMHUHOB W TIOHATHI:

HEPBHOH

HACJIEICTBEHHAas M3MEHYMBOCTb, E€CTECTBEHHBII
oTOOp, OpyaWiiHas JAEATeNbHOCTb, TPYIIIOBOE
COTPYJIHUYECTBO, OOIIEHUE, PEYD.

XapakTepHu30BaTh JBIDKYIIHE CHUIBI

AHTPOIIOTCHE3Aa: OMOJIOTHYECKUE U COHUaJIbHBIC
PaCKpLIBaTL COACpKaHUC TCPMHUHOB U MMOHSTHM:

aBcTpasionutek, YemoBek  ymenbid, YenoBek
npaMmoxoaaumii,  YenoBek  reipensOeprckui,
Yenosek HEaHJEPTAIbCKUH, KpPOMaHBbOHeEll,
JICHUCOBCKMN  4YeloBeK, UYeloBeK  pa3yMHBbIH
COBPEMEHHOTO TUIIA, TAJICOT€HETHKA.
Xapakrepus3oBaThb OCHOBHBIE cTaguu
AHTPOIIOreHe3A.

Cpennee obOmee
obOpaszoBaHmue.
YueOHbIi
MOJTyJIb o
PEIICHUIO
TPYAHBIX
3aJaHu o
ydaeOHOMY
npeaIMeTy
"buonorusa". 10-
11 knaccel", AO
HN3natenncTBO
"IIpocsenienue"
;

ONEKTPOHHBIN
o0OpasoBarenbH
BII pecypc
"Jlomamninue
3a/1aHusl.
Cpennee obmiee
oOpaszoBaHmue.
buomorusa", 10-
11 xmacc, AO
H3parenscTBO
"[IpocBemienue"
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BrIsSBaATE MMpOTrpCCCUBHLIC YCPTHI, MOABUBIINCCA Y

NpEeIKOB  4YeloBeKa  Ha  pa3HbIX  CTaIusiX
AHTPOIIOTEHE3A.

[IpuBOIUTE TpPUMEPHI MPEACTABUTENCH OCHOBHBIX
cTaaui aHTPOIIOTEHEe3a! ONUCHIBATh ux

AHTPOIIOMETPUUYECKUE JaHHble, 00pa3 >KU3HU MU
opyaus Tpyaa.

CpaBHMBATh NPEICTABUTENIEH OCHOBHBIX CTaauid
AHTPOIIOrEHE3A. PackpriBathb coJiepyKaHue
TEPMUHOB M TIOHATHI: MYyTallMOHHBIN Hpolecc,
NOJTUMOP(H3M, MOMYJISALUOHHBIE BOJIHBI, JApeid
I'€HOB, MUTpalysl, «3P(HEKT OCHOBATEIISD.
XapakTepHu30BaTh pOJb ECTECTBEHHOIO OTOOpa B
HOMYJISLUAX COBPEMEHHOT'O YEJIOBEKA.

OuenuBaTh  posib  MYTAallMOHHOIO  Ipoliecca,
HOMYJSAUOHHBIX BOJH, Apeii(a reHoB, MUIpaluy,
«ddeKxTa OCHOBATEIS» B HIBOJIOLUH TOMYJISIIHA
COBPEMEHHOT0 Y€JIOBEKa.

[TpuBoauTes mpUMeEpbl  (PAKTOPOB, CIOCOOHBIX
BbI3BAaTh MOMNYJSALUOHHBIE BOJHBI B 3BOJIIOIUU
COBPEMEHHOI0 YeJloBeKa

PackpsIBaTh conxepKaHUE TEPMUHOB M ITOHATHUI:
paca, pacoreHes, pacusM, COLMAIbHbIN TapBUHU3M.

XapakTepu3oBaTb ~ NPU3HAKM  OONBIIMX  pac
YenoBeKa: €BPOIECONIHOMN (eBpazuiickoit),
aBCTPAJIO-HETPOUTHOMN (?KBaTOPHATBHHOM),

MOHT'OJIOUTHOH (a3MaTCKO-aMEPUKAHCKOM).
BoIABIATh TPUYUHBI BOSHUKHOBEHUSI YEJTOBEYECKUX
pac.

[TpuBOIUTE TIpUMEPHI ATANTHBHBIX TPHU-3HAKOB Y
MIPEACTABUTENEH UETOBEUECKUX pac.

[TpuBOIUTH CBUJIETEIHCTBA €/IMHCTBA
MIPOUCXO0KICHHS YETTOBEUECKUX PacC.

ComnocTaBisATh  QJaNTHBHBIE THUIBI  JIIOJEH ¢
PacoOBBIMH MPU3HAKAMH.

Jloka3pIiBaTh Hay4HYIO HECOCTOSITENIbHOCTD
pacusma.

Tema 6.
OKonorus
—  Hayka
0 B3aMMOOT
HOIIEHUSX
OpraHu3MO
B 51
HaJOpTraHu
3MEHHBIX
CHUCTEM

C OKpYXKato
mei
cpenoit

PackpeiBath coziepanre TEPMUHOB

Y TOHATUM: HKOJIOTHS, ayT3KOJIOTHS, CUHIKOJIOTHS,
AKOJIOTHSI COOOIIECTB

1 DKOCUCTEM, IKOJIOTUSI BUJIOB U TIO-ITYJISILINIA.
XapakTepru3oBaTh OCHOBHBIE ATAIlbl 3aPOXKIACHUSA U
Pa3BUTHS HKOJIOTUU KaK HAYKH.
[IpuBoguTh  TmpuUMEpPHl  OOBEKTOB
JKOJIOTUH.

HaspiBaTh OCHOBHBIE 3aJauyu, CTOSIIME TEpen
Y4EHBIMU-3KOJIOTAMH.

YcranaBiuBaTh B3aMMOCBSI3b SKOJOTHH C IPYTUMU
HayKaMu

PackpeiBath conepkaHu€ TEPMUHOB W TOHSATHM:
MoJIeBbIe HAOIOIEHUSI, MOHUTOPHHT OKPYXaIOIIeH
cpenpl, MOJIETTUPOBAHHE, SKCIIEPHUMEHT,

W3y4YCHUS

ONEeKTPOHHBIN
o0Opa3oBaTenbH
plii pecypc "S
caaM EI'D.
Cpennee oOrmiee
oOpa3oBaHHe.
VueOHbIH
MOTYJTb o
PEIICHHIO
TPYAHBIX
3aJJaHuN o
yuyeOHOMY
MpeaMeTy

"buomorug". 10-
11 xnaccer", AO
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IIPOrHO3UPOBAHHUE. NzparenbcTBO
XapakTepru30BaTh METO/IbI IKOJIOTHH. "[IpocBemienue"”
[IpyuBOaUTE TNpUMEpPHI IOJIEBBIX HAOJIOAEHUN B | ;
AKOJIOTHH. DIIEKTPOHHBIN
BrisBiaTh 0COOEHHOCTH MOHHUTOPHHTA | 00pa30BaTeIbH
OKpY’KalIlled cpelpl KaKk METOJa SKOJIOTMYECKUX | bIH pecypc
HCCIIEIOBAHUA. " lomamaue
OOOCHOBBIBaTh ~ 3HAUEHHE  OKCIIEPUMEHTOB B | 3aJaHUS.
sKosiornueckux  uccnenoBanusax.  CpaauBath | Cpennee oOiee
nabopaTopHble M TPUPOJHBIE SKCIEPUMEHTHI Kak | oOpa3zoBaHHeE.
METO/IbI YKOJIOTHYSCKUX HUCCICAOBAHMI. buomorusa", 10-
OueHuBarh 3HaY€HHWE TMPOrHo3WpoBaHus Kak | 11 wmace, AO
METO/1a dKOJIOTHYECKUX UCCIIEA0BAHUM. HsparenscTBO
OOGoCHOBBIBaTh HEOOXOAUMOCTH dKoJornueckux | "IIpocBemienue"
3HAHUM U1 COBPEMEHHOI'O Y€JIOBEKA.
Tema 7. PackpeiBath conepkaHue€ TEPMHUHOB W TOHSATUN: | DIEKTPOHHBIN
Opranusm HKOJIOTHYECKUH (HaKTOp, OMOIOTHYECKHI ONTUMYM, | 00pa3oBaTeIbH
bl U cpena OTPaHUYMBAIOIINN (IUMUTUPYIOLIHIT) haKkTOp. plii pecypc "A
oOuTaHus KnaccugpumupoBars skonorndeckne (akTopsl IO | caam EID.
pa3HBIM OCHOBAHUSIM. Cpennee obiee
XapakTepus3oBarb o0miue 3aKOHOMEPHOCTH | 00pa30BaHUE.
JIEHCTBHSI SKOJIOTMYECKUX (PaKTOPOB. YueOHbIit
OO0ocHOBBIBaTh JEMCTBHE 3aKOHA ONTUMyMa U | MOJYJIb o
3aKOHa OTPaHUYMBAIONIETO (haKTopa. PELICHUIO
[IpuBoauTH MIPUMEPBHI, WJUTFOCTPUPYIOLINE | TPYAHBIX
JIeHiCTBUE ITpaBUjIa MUHUMYMa, OrPAaHUYMBAIOLIETO | 3aJaHUi no
dakropa, OIBpPUOMOHTHBIX ¥  CTEHOOMOHTHBIX | y4eOHOMY
OpraHU3MOB MpEeAMETY

PackpseIBaTh conxepkaHuE TEPMUHOB M IOHSATHM:
CBET, (poToneproan3M.

XapakTeprus3oBaTh JIEUCTBUE CBETa KaK
HKOJIOTMUYECKOTO (hpaKTopa.

CpaBHUBaTH JIECTBUE pa3HbIX YYaCTKOB
COJIHEYHOTO CIIEKTPa Ha OPTaHU3MBI.

BroisBasaTh 0COOEHHOCTH CTPOCHUS u
JKU3HEIEATEIIbHOCTH pacTeHui pa3HbIX

DKOJIOTMUECKUX TPYIHI IO OTHOUIEHHIO K CBETY
(cBeTon0OMBbBIE, TEHETIOOMBBIE, TEHEBBIHOCIIUBLIE).
[TpuBoauThH IPUMEPBI pacTteHui pa3HBIX
HKOJIOTMYECKUX TPYII [0 OTHOUIEHUIO K CBETY.
BrisaBasaTh 0COOEHHOCTH CTPOEHMS u
KHU3HEICSITEIbHOCTH KUBOTHBIX pa3HbIX
DKOJIOTMUECKUX TpPYHI IO OTHOUIEHHIO K CBETY
(IHEBHBIE, CyMepeUHble, HOUHbIE).

[IpuBoauT,  HpUMEpBl  KMBOTHBIX  Pa3HBIX
HKOJIOTMYECKUX TPYII M0 OTHOIIEHUIO K CBETY.
OO6ocHOBBIBaTh 3HaueHHE (oTomepuoaAn3Ma B
KU3HU OPraHU3MOB M JJIsl TMPAKTUKU CEIbCKOTO
XO0351CTBA

PackpsIBaTh conxepkaHuE TEPMUHOB WM IOHSATHIM:
TEMIIEPATYpa, NOWKWJIOTEPMHBIE
(X0JI0THOKPOBHBIE), rOMONOTEepMHbBIE

"Buonorus". 10-
11 xnaccer", AO
N3marenscTBO
"IIpocsenienue"
;

ONEKTPOHHBIN
o0Opa3oBaTenbH
13174 pecypc
" lomaiHue
3a/IaHusl.
Cpennee obOmee
obOpasoBaHue.
buonorusa", 10-
11 xmacc, AO
N3narenscTBO
"[IpocBemenue"
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(TENIOKpOBHEIE) OpraHU3MBl, aHabmo3,
IBPUTEPMHBIE OpraHu3MBl, CTEHOTEPMHBIE
OpraHu3Mbl, TEPMOPETYJIALUS.

XapakTepu3oBaTh JeiCTBUE TeMmIepaTypbl Ha

OpraHU3MBl.

BrisBiaTh 0COOEHHOCTH CTPOCHMS u
JKU3ZHEJEATEIbHOCTH HOMKMIIOTEPMHBIX
(XOJI0THOKPOBHBIX) U TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.

[TpuBoauThH IIPUMEPBI HNOWKWIOTEPMHBIX
(X010 THOKPOBHBIX ) u TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) ’KUBOTHBIX.

BoisBasaThH 0COOEHHOCTH CTPOEHMS u
JKU3HEIEATEIBHOCTH TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYNBBIX PACTCHUM.
ITpuBoauThH IIPUMEPBI TEIIONIOOMBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYNBBIX PACTCHUM.
[TpuBoauTH PUMEPBI BPUTEPMHBIX u

CTEHOTEPMHBIX OPraHU3MOB
PackpsIBaTh coxepKaHu€ TEPMUHOB WM IOHATHUM:
BIIQYKHOCTh, TUIAPO(PHUTHI, THTPOPUTHI, ME30(HUTHI,
Kcepo(HUTHl KMBOTHBIC: BOJIHBIC, TIOJTYBOJIHEIC,
Ha3eMHbIE.

XapakTepus3oBaTh  JCHCTBHE  BIAXHOCTA  Kak
HKOJIOTMYECKOTO (haKTopa.

BrisBriath 0COOCHHOCTH CTpPOCHUS 51
JKU3HEACSATEIbHOCTA PACTEHUN

pPa3HBIX 3KOJOTWYECKUX TPYII MO OTHOIICHHUIO K
BOJIE.

IIpuBoauTh IIPUMEPBHI pacTeHui pa3HBIX
JKOJIOTMYECKUX TPYII MO OTHOLIEHUIO K BOJE.
BoisBraTe aHaToMudeckue W (PU3MOIOTHUYECKUE
MPUCTIOCOOTCHHUS]  JKUBOTHBIX K  HM3MEHEHHIO
BOJHOTO pexkuma. [IpuBOIUTH NMpUMEPHI BOJIHBIX,
MOJIYBOA-HBIX U HA3€MHBIX )KMBOTHBIX

PackpelBaTh  comepaHHME ~ TepMHMHA  «cpena
oOUTaHUSY.

XapakTepu3oBaTb 0COOEHHOCTH BOJHOW, HA3€MHO-
BO3/IYIITHOM, MTOUYBEHHOH, MTyOMHHO TOJIMOYBEHHOM
Y BHYTPUOPTaHU3MEHHOMW Cpe/l OOUTaHUsI.
CpaBHUBaTh (HU3UKO-XUMHUECKHE YCIOBUS Pa3HBIX
cpen oOuTaHusl.

BEISBISATE 4epThl TPUCTIOCOOIEHHOCTH OPTaHU3MOB
K OOMTaHHUIO B BOJHOM, Ha

36MHOBO3YIIHOM, IMOYBEHHO,
BHYTPHOPTaHU3MEHHOM cpefax OOMTaHUsI.
[TpuBOIUTE TIPUMEPHI OPraHU3MOB, OOUTAIONINX B
pa3HBIX cpelax

PackpriBath coJiep>KaHue TOHSITHS
«OMOJIOTHYECKUE PUTMBD».

XapakTepu3oBarh 0COOCHHOCTHU BHEIITHHUX,
BHYTPCHHUX, CYTOYHBIX )51 TOANYHBIX
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OMOJIOTHYECKUX PUTMOB.

[TpuBOaUTE pUMEPHI NPOSBICHUS OMOIOTHMYECKUX
PUTMOB Y pa3HBbIX OPTaHU3MOB.

BBISBIATE 4epThl NIPUCTIOCOOIEHHOCTH OPraHN3MOB
K CE30HHBIM MU3MEHEHHSIM yCIIOBUHN JKU3HU.

OnuceiBaTh  CE30HHBIE  SIBJICHUS B JKU3HU
OpPraHU3MOB,  PAaCOpPOCTPAHEHHBIX B CBOEH
MECTHOCTH

PackpbiBaTh cojiepKaHUE TMOHATUS <OKU3HEHHAas
dbopMma opranuzmar.

BbIsiBIIsITE 0COOEHHOCTH CTPOCHUS u
KHU3HEICATSIIFHOCTH PACTCHUH PAa3HBIX )KU3HEHHBIX
dopm.

[lpyBoauTe  TpPUMEPHl  pacTeHHH  pa3HBIX
KU3HEHHBIX (POPM.

BeisBisTe 0COOCHHOCTH CTPOCHHUS u
KHU3HEICATEIIEHOCTH KUBOTHBIX pasHbIX
KU3HEHHBIX (HOPM.

[lpuBoauTh  TpUMEpPBHl  KHUBOTHBIX  Pa3HBIX

KU3HEHHBIX (POpPM
PackpeiBaTh conepkaHue TEPMUHOB M TTOHATHIA:

KOHKYPEHU U, XHIITHAYECTBO, MapasuTus3M,
MYTYaju3M, KOMMEHCAJIN3M, HeTpopHUIECKUE
B3aNMO/ICHCTBHS.

XapakTepu3oBaTh BUJIBI OMOTHYECKHUX
B3aNMOJICHCTBHH.

OOBSICHATH CYILLIHOCTh KOHKYpEHLUH,
XHUIIHAYECTBA, rapasuTusMa, MyTyaJu3ma,
KOMMEHCaJIM3Ma.

[IpuBOANTH MpPUMEPHI OPTraHU3MOB, yYACTBYIOIIHUX
B OMOTHYECKUX B3aUMOJICHCTBUSIX Pa3HBIX THIIOB.
O11eHMBaThL 3HaUCHNE OMOTHYECKHUX
B3aUMOJICMCTBUIN /JI CYIIECTBOBAHUS OPTaHM3MOB
B Ccpejie OOMTaHUsI.
OO0OCHOBBIBaTh neficTBHE
KOHKYPEHTHOTO MCKIJIFOUCHHSI.

IIpuHIUIIa

Tema 8.

DKoJIorusg
BHIOB U
MOIMYJSALHAN

12

PackpbIBaTh conep:kanue MOHATUS «TOMYJIISLIUSI.
OueHuBaTh 3HAYEHHE HEOJHOPOJHOCTU CPEBbI,
buznueckux OapbepoB M OCOOEHHOCTEW OHOJIOTHH
BUJIOB B  (GOPMHPOBAHUU MPOCTPAHCTBEHHOMU
CTPYKTYpPBI MOIMYJISIUH.

[IpuBOaMTE TpUMEpHI TOMYJSAIHUA Pa3HBIX BHJIOB
pacTeHUM U )KUBOTHBIX.

XapakTepu3oBaTb ~ OCHOBHBIE  DKOJIOTMUYECKHE
MOKAa3aTeNM MOMYJISIUN: YACIEHHOCTh, MJIOTHOCTb,
BO3pacTHass U MOJIOBasi CTPYKTypa, POXKIAAEMOCTb,
MPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALTUS
PackpeiBath conepkaHue€ TEPMUHOB W TOHSATHM:
TUHAMHUKA TOMYISUN, OUOTUYECKUH MOTEHIIHAI
MOMYJSALUA, KPUBBIE  BBDKUBAHWS,  (PaKTOPHI
CMEPTHOCTH, EMKOCTb CPEBI.

OOBSICHITh 3aKOHOMEPHOCTH pa3MelIeHus] ocoOeit

ONEKTPOHHBIN
o0OpasoBarenbH
plii pecypc "A
cIaMm EI'D.
Cpennee oOiee
obOpa3oBaHmue.
Y4eOHbIit
MOJTYJTb o
PEIICHUIO
TPYIHBIX
3aJaHuN o
yueOHOMY
npeaMeTy
"buonorusa". 10-
11 xnaccer", AO
N3 narenscTBO
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MONYJISILIUYA Ha 3aHUMAEMOUN TEPPUTOPUH.
OueHnBaTh OMOTUYECKHM TMOTEHIMAT TOMYJISIIAN

"IIpocsenienue"

pa3HbIX OPraHU3MOB. ONEKTPOHHBIN

AHann3upoBaTh  KpPHUBBIE POCTa  UYHUCIEHHOCTH | 00pa3oBaTesbH

HOMYJISIIMY U KPUBBIE BBIKUBAHUS. Bl pecypc

OOG0CHOBBIBaTh MIPUYUHBI caepxkuBanus | "Jlomaiinue

OMOTHMYECKOI0 IMOTEHLMajga pocTa W IPUYUHBI | 33JaHUS.

BCIBILIEK POXKAAEMOCTH Y OTAEIbHBIX Opranu3MoB. | Cpeanee ooOiiee

Ilepeuncnsrsb (bakxTopsl CMEpPTHOCTH, | 00pa3oBaHUeE.

pEryJIUpYIOIIe YHCJIEHHOCTh nonyssinuid | buosorus”, 10-

pacTeHuM U KUBOTHBIX. 11 xmace, AO

OnuceIBaTh HKOJIOIMYECKNAE CTPATETMH BUJIOB N3 naTensecTBo

PackpeiBath conepkanue TepMHHOB U mnoHsATHil: | "[IpocBemienue"

HKOJIOTMYECKAsl HUIIA, BU]I, apeall, THBa3Usl.

XapakTepu3oBarb MHOTOMEPHYIO MOJIETb

skonorundeckoit Humu Jx. M. XaTunHcoHa.

[TpuBOIUTE NpUMEpPHI KOJOTUUECKUX HUII PA3HBIX

BUJIOB PACTEHUM U KUBOTHBIX.

BBIABIATE OTIMYME DKOJIOTMYECKON HUIIM BUAA OT

ero MEeCTOOOUTAHHUS.

I'padpuueckun u300pakaTb MHOTOMEPHYIO MOJENb

HKOJIOTMYECKOM HUILY JIJIS1 pa3HbIX BUJIOB.

BbIABIAT, DOpUUYMHBL  pa3aMuMd B pa3Mepax

HKOJIOTUYECKON HMILIM y Pa3HbIX BHJIOB PACTCHUM U

JKUBOTHBIX.

AHaIM3upoBaTh MPUYMHBI U IOCIEACTBHUS CMEHBI

HKOJIOTMYECKOM HUIIY.
Tema 9. 116 | PackpeiBaTh cojiepKaHME€ TEPMUHOB M TOHATHUMN: | DJIEKTPOHHBIN
Okonorus OuoreHo3, OuoTom. oOpa3oBaTenbH
cooO1iecTB XapakTepu3oBaTh OHOLIEHO3 U €ro CTPYKTYphl: | bIii pecypc "S
. BHJIOBYIO, TPOCTPAHCTBEHHYIO, TPOPUUECKYIO. caam EID.
Okosoruye [lepeuncnsaTe W mnpuUBOIUTH mpuMepbl cBs3eil | Cpeanee ooOiiee
CKHe MEX/1y OpraHu3MaMu B OMOIIEHO3€ oOpa3oBaHHUe.
CHUCTEMBI PackpbiBaTh copep)kaHue TEPMHMHOB M TOHATHH: | Y4eOHBIH

HKOCUCTEMA, IIPOJYLIEHTHI, KOHCYMEHTBI, | MOAYJIb o

penyLeHTsl, TpopUUYeCKHe YPOBHH, TPO(UUECKUE | PEILIECHUIO

(TMIIIeBBIC) TIETH U CETH. TPYJIHBIX

Ha3zbiBaTh CTpyKTypHBIE KOMIIOHEHTHI 3KOCUCTEMBI. | 3aJjaHUM 1o

XapakTepHu30BaTh (YHKIMU U IPUBOAUTH MIPUMEPHI | yueOHOMY

OpraHU3MOB B PKOCHCTEME Ha OCHOBE MMEIOIUXCS | IPEeIMETy

3HaHUH O pacTeHMsX,
KUBOTHBIX.

OnucelBaTh KPyroBOopoT BEIIECTB U MTOTOK YHEPTUU
B DKOCUCTEME.

OOBACHATH pOJb OPraHU3MOB B OHMOJIOTHYECKOM
KpYroBOpOTE BELIECTB U MOTOKE SHEPTUU.
[TpuBOIMTE NpUMEPHI OPraHU3MOB, 3aHMMAIOIINX
pa3Hble YpOBHU TPOPUUECKUX MUPAMHUI.
CocTaBisTh CXeMBbI NIEPEHOCA BEIIECTBA U DHEPTUU
B DKOCHCTEMaX (LIeTI MUTAHUS).

CpaBHMBaTh TAacTOMIIHBIE M JACTPUTHBIE IENH
MUTaHUS

rpubax, OakTepusix u

"buonorusa". 10-
11 knaccer", AO
N3narenscTBO
"[IpocBemenue"
DIIEKTPOHHBIN
o0Opa3oBaTenbH
BIN pecypc
" lomaiHue
3aJIaHusl.
Cpennee obOmee
oOpaszoBaHme.
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PackpsiBaTh conxepKaHUE TEPMUHOB U IIOHATHUM:
HIPOAYKIMS, OoMacca, 3KOJoruuecKas NupamMua.
XapakTepu3oBarhb paBuiIa 9KOJIOTMUYECKUX
nUpaMuJl Yucen, OMoMacchl U SHEPTUH.

OOBACHATH NPUYUHBI PA3IUYUNA B TPOAYKTHBHOCTH
Y Pa3HBIX 3KOCUCTEM.

[TpuBOIMTE IPUMEPHI IPAKTUUECKOTO MPUMEHEHUS
IIPABWJI DKOJIOTHUECKUX MMUPAMUL,.

CpaBHHMBaTh OMOMAaccy W HPOAYKIHIO IKOCHUCTEM
cymu 1 MHUpoBOro okeaHa

PackpbIBaTh conxepKaHUE TEPMUHOB W IIOHATHM:
CYyKILIECCHS], KIIMMaKCHOE co001IeCTBO,
CYKLIECCUOHHBIN PSI.

XapakTepu3oBaTb  CYKLECCHM: IE€PBUYHBIE U
BTOpUYHBIE, NIPUBOJUTh UX IPHUMEPHl M Ha3bIBaTh
HPUYMHBI CMEHBI COOOIIECTB.

CpaBHUBaTh BpPEMEHHbIE U KOpPEHHbIE
OMOreoleH03bl Ha KOHKPETHBIX IpHUMepax CBOEH
MECTHOCTH.

MonenupoBaTb  pe3ysbTaThl  IPOLIECCA  CMEHBI
OMOreoLeHO30B M0/ BIUSHUEM AHTPOIOI€HHOIO
(dakTopa

PackpeiBaTh conepkaHUE TEPMHUHOB M IIOHATHIM:
(UTOIMIAHKTOH, 300IJIAHKTOH, IPYCHOCTb.
XapakTepu3oBaTh INPUPOAHBIE HKOCUCTEMBI, HX
OCHOBHbIE KOMIIOHEHTbl (Ha IIpUMepe 03€epa,
XBOMHOI'O ¥ LIMPOKOJIMCTBEHHOTI'O JIeCa).
OOBSICHATH  NPUYMHBI  pa3IMYHOM  OGUOMACCHI
IIPOAYLEHTOB M KOHCYMEHTOB B IIPUPOIHBIX
HKOCHCTEMAX.

CocTaBnsaTh NAacTOMIIHBIE U JETPUTHBIE LENH
MUTAHUS IPUPOIHBIX SKOCUCTEM.

[TpuBOoIMTE HpUMEpPBl OPraHMW3MOB, BXOIALINX B
cocTaB (PUTOIUIAHKTOHA, 300IJIAHKTOHA, OEHTOCA.
OOOCHOBBIBaTh ~ pOJIb  SIPYCHOCTH B KHM3HH
HA3€MHBIX S9KOCHCTEM.

CpaBHMBaTh OMOMAacCy M MNPOIYKLHIO BOJHBIX H
HA3eMHBIX IKOCHCTEM

PackpeiBaTh conepkaHUE TEPMHUHOB W IIOHATHI:
arpo’KOCUCTEMA, arpOLEHO3, MOHOKYJIBTYPA.
XapakTepHu3oBaTh OCHOBHBIE KOMITOHEHTHI
arpoO’KOCUCTEMBI.

[TpuBOIUTE IPUMEPBI aTrPOIKOCUCTEM.

CocTaBisATh LIENU MATAHUS arpolieHO3a.
OO6O0CHOBBIBaTh MPUYMHBI HU3KOH YCTOWYMBOCTH
arpo’KOCUCTEM.

CpaBHUBaTh  arpo’KOCUCTEMBI U HPHUPOAHBIE
HKOCHCTEMBI.

XapakTepu3oBaTh pOJIb YEJIOBEKA B COXPAHEHUU
YCTOMYHMBOCTH arpO3KOCHCTEM

PackpeiBaTh conep’kaHUE TEPMHUHOB U TOHATHI:
ypOO3KOCHUCTEMA, CHHAHTPOMNM3AIMs, TOPOJICKas

buonorusa", 10-
11 xmacc, AO
W3pgatenscTBO

"[IpocBemenue"
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¢nopa, ropoackas payHa, SKOMOHUTOPHHT.

XapakTepr30BaTh OCHOBHBIE KOMITOHEHTBI
ypOOIKOCHUCTEM.
OnuceiBaTh OMOJOTMYECKOE M XO3SHCTBEHHOE

3HaYeHUE YPOOIKOCHUCTEM.

[lpuBoAMTH, TpPUMEpPHI M OIICHUBATh COCTOSHUE
ypOOIKOCHUCTEM CBOCH MECTHOCTH.

BBISIBIIATE  0COOGHHOCTH TOPOJCKOH  (IIOpHI |
bayHblI.
CpaBHUBATH
HKOCHUCTEMBI.

ypOOIKOCUCTEMBI UM MPHUPOJHBIE

Tema 10.
buocdepa
riao0anbpHas
9KOCHCTEM
a

12

PackpbiBaTh copep)kaHuE€ TEPMHHOB M IOHSATHIA:
ouocdepa, XKMBOE BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, OMOT€HHOE BEILECTBO.
[TpuBoIUTE GOPMYIUPOBKH OCHOBHBIX IOJOKEHUI
yuenus B. U. Bepnanckoro o 6uocdepe.
Xapaktepu3oBath 0b1actu Onocepsl U UX COCTaB,
Ha3bplBaTh 00JACTU  PACIpPOCTPAHEHUS KUBOTO
BEIIeCTBA B 000JOYKAaX 3eMIIM U  BBIABIATH
HPUYHMHBI €70 Pa3IMYHOTO PACHPEICICHHMSL.
[lepeuncnsite  QyHKOMM  JKMBOTO  BEIIECTBA
ounocdepnr (razoBas, OKHCJIUTEIBHO-
BOCCTaHOBHUTEIbHAS, KOHIICHTPALMOHHAS,
OMOXUMHUYECKAs ).

[TpuBoauTH IIPUMEPBI npeodpasyrouiero
BO3/ICHCTBUS JKUBOT'O BELIECTBA Ha OGuochepy.
AHanu3upoBath U OIIEHUBAThb OHOJIOTMYECKYIO
UHPOpPMALIMIO O TJIOOAJIbHBIX  IKOJIOTHYECKUX
npobiemax Ouochepsl, MOIy4aeMyl H3 pPa3HBIX
HCTOYHHKOB.

OuenuBath Bkian B. . Bepnanckoro, 3. 3rocca B
co3aaHue yueHus o omochepe

PackpseIBaTh conxepkaHuE TEPMUHOB WM IOHSATHM:
rino0asbHas IKOCHUCTEMA, JTMHAMUYECKOe
paBHOBecCHE, KPYTOBOPOTHI BEILIECTB,
OMOTEOXUMHUYECKUE IIUKITBI.

XapakTepu3oBaTh 0COOEHHOCTH Ouocepbl
rJ100aIbHOM 9KOCUCTEMBI.

Onpenensats GyHKIHO O6uochepsl B 0OeceyeHNH
OMOTEHHOT'0 KPYTOBOPOTA BEIIECTB Ha TUIAHETE.
XapakTepu30BaTh OCHOBHBIE KPYTrOBOPOTHI: BOJIHI,
yriepoja, a3oTa.

CpaBHMBaTh 0COOEHHOCTH KPYroBOPOTa pa3IMYHbIX
BEIIIECTB.

OrneHuBaTh 3HAYEHHE KPYroBOPOTa BEIIECTB I
CYIIECTBOBAHUS KMU3HHU Ha 3eMIIe.

OOBACHATH pPOJIb OPraHU3MOB B OHMOJIOTHYECKOM
KPYrOBOPOTE BEIIECTB.

BBISABIIATE TMHAMHUYECKOE paBHOBecHE OHOChEpHI.
[IpuBOoaUTE HpUMEPHl PUTMHYHOCTH SIBICHUI B
ouocdepe

PackpbIBaTh cojiepKaHUE TEPMUHOB M NOHSTHM:

Kak

DIIEKTPOHHBII
o0Opa3oBaTenbH
bl pecypc "A
caam EID.
Cpennee oOmiee
oOpa3oBaHue.
YueOHbIit
MOJTYJTb o
pEIIEeHUIO0
TPYIHBIX
3aJIaHUN o
yueOHOMY
npeaMeTy
"Buonorus". 10-
11 xmaccer”", AO
H3parenscTBO
"IIpocsenienue"
;

ONEKTPOHHBIN
o0OpasoBarenbH
bl pecypc
"Jlomarninue
3a/laHusl.
Cpennee obOmee
obOpa3oBaHue.
buonorusa", 10-
11 xmace, AO
H3narenscTBO
"IIpocsenienue"
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OMOMBI, TyH/Ipa, XBOWHBIC Jieca, CMEIIAHHbBIE Jieca,
[MIMPOKOJIMCTBEHHBIE ~ Jieca, CTENH, CaBaHHBI,
NYCTBIHHM, TPONUYECKUE Jieca, BBICOKOTOPBSI.
[Toka3piBaTh Ha KapTe H  XapaKTEPU30BaTh
OCHOBHBIE OMOMBI CYIIIH.

CpaBHHBaTh  OCOOGHHOCTH  KJIMMaTa,  IIOYB,
PaCTHTEIBHOTO U )KUBOTHOTO MHpPa Pa3HbIX OMOMOB
cymm 3eMIIu.

BEISBISTS MPUYHHBI 30HATLHOCTH B Onocdepe.

Tema 11.
YenoBek u

OKPY>KaIoIIl
as cpena

PackpeiBath conep:kaHUE TEPMUHOB U TOHSTHI:
aTMocdepa, BeleCTBa-3arPsS3HUTENN, TapPHUKOBBIH
s deKT, «030HOBasE JbIpay», «KUCIOTHBIE MO,
runpocdepa, 3BTpoduKanus BOJOEMOB, II0YBA,
9pO3HUs MOYB, MECTHUIIU/IbI, SKOJIOTHUYECKUI KpU3HC.
AHanu3upoBath AHTPOITOTCHHBIE (dakTopbl
BO3JciicTBUS Ha Ouochepy (poiab dYenoBeKka B

IpUpOJE)  HAa  pasHbBIX  JTanax  pa3sBUTHS
YeJI0BEYECKOIo 00IIeCTBa.

XapakTepu3oBaTh  IJI00AJbHBIE  IKOJIOTMYECKUE
npoOeMbl; OCHOBHBIE HCTOYHMKH aTMOC(EpPHBIX
3arpsi3HEHUN; 9KOJIOTMUYECKUE poOIEeMBl,
CBs3aHHbIE

C YBEIHMUYEHHEM TPAHCIIOPTa B KPYIMHBIX TOpPOJIAX;
IBTPOPUKALIHIO BOJIOEMOB; MOCTIE/ICTBUS
3arps3HEHUS] BOJ XMMHYECKHMMH BEIICCTBAMH;
BO3/ICHCTBUE YeJIOBEKa Ha TIOYBEHHBIH TOKPOB.
ApryMEHTHpPOBAaTh  3HAUYCHHE  DKOJOTH-YECKHX
3HaHUI B peIIeHUH BOIpOca O NOJIEPKaHUU
yCTOMYMBOCTH OUOChEpHI

PackpbiBaTh copep)kaHUe TEPMHMHOB U TOHSTHIA:
COKpallleHue OHopa3zHo00pa3usi, OXpaHa MPUPOIbI,
0c000 oXpaHseMble TNPUPOAHBIE TEPPUTOPHH
(OOIIT), boTaHM4eCKUi cajl, 300JI0TUUECKHI TTapK.
XapakTepHu30BaTh IJIAHETAPHYIO POJIb PACTEHUH U
KUBOTHBIX.

[lpuBoMTH, TpUMEpPHI TPSIMOTO W KOCBEHHOTO

BO3JCMCTBUS 4YEJIOBEKAa HA PACTUTENIBHBIM U
JKUBOTHBIN MUD.
XapaxkTepus3oBaTh MPUHLIHATIBL «BcemupHo

CTPAaTETUH OXPAHBI IPUPOIBI».
[Tepeuncnsats ocodenHoct pazauuabix OOIIT.
[TpuBogute mpumepsr OOIIT, pacnonoxeHHBIX B
CBOEH MECTHOCTH.

Jloka3piBaTh Ha NMpUMepax OMACHOCTb COKpPAILECHUS
OMOJIOTMYECKOT0 pa3HooOpa3us 3emiu.

[IpuBOAUTE NpUMEPBI PEAKUX M MAJTOYUCIECHHBIX
BHUJIOB PACTECHUN U KUBOTHBIX CBOEU MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTM DPETHOHOB U
Kpacnyto knury PO

PackpsIBaTh conxepkaHuE TEPMUHOB WM IOHSATHIM:
palMOHAIBHOE MPUPOIONOIL30BAHUE, YCTOUUNUBOE
pa3BUTHE, NPHUPOAHBIE PECYPCHI, IKOJIOTHUYECKHU

DIIEKTPOHHBIN
o0Opa3oBaTenbH
bl pecypc "A
caam EID.
Cpennee obmiee
oOpa3oBaHue.
YueOHbIit
MOYJb o
pEIIEeHUIO0
TPYIHBIX
3aJIaHUN o
yueOHOMY
npeaMeTy

"buomorug". 10-
11 xmaccer”", AO
H3narenscTBO
"[IpocBemenue"
;

ONEKTPOHHBIN
o0OpasoBarenbH
bl pecypc
"Jlomarninue
3aJaHus.
Cpennee oOrmiee
oOpa3oBaHme.
buonorusa", 10-
11 xmace, AO
H3narenscTBO
"IIpocsenienue"
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Cllest.

XapakTepu30BaTh OCHOBHBIE NPUHIINTIBI
YCTOMUYUBOTO Pa3BUTHS YETIOBEYECTBA U MPUPOJIBI.
OnuceiBaTh  HEHWCYEpIaeMble W HCYEpIIacMble
NPUPOIHbIE pecypcesl, HOTYEePKUBAst
OTHOCHUTEJIBHOCTh HEUCUYEPIIAEMOCTH MPUPOIHBIX
pECYpCOB;  XapaKkTepu3oBaTh  HPOLECCHI  HX
BO3HHMKHOBEHUS U YCJIOBHSI CPE/bl, MIPUBOASAIINE K
uX (HOPMUPOBAHHIO.

PackpsiBath poOIeMbl paMOHAIBHOTO
[IPUPOJIONOIB30BaHUS M  HAaXOOUThb IYTH HX
penieHusl.

5. YYEBHO-METOJUYECKOE N MATEPHUAJIbBHO-TEXHUYECKOE
OBECIIEYEHME PEAJIM3AIIMU YYEBHOI'O ITPEIMETA

5.1. OcHoBHasi yueOHasl IUTEPATYPA (015 NEOA202a/0713 00yUaruuxcs)

5.1.1. TepemoB, A. B. buonorusa. buonornueckue cucremsl u mpouecchl. 10 kiacc:
yueOHUK i1 0011e00pa3oBaTenbHbIX opranusanuii (yryonéuunsiii yposens) / A. B. Tepemos, P.
A. IlerpocoBa. 14-e uzn., crep. MockBa: Muemo3uHa, 2023. 399, [1] c.: un. ISBN 978-5-346-
05002-5.

5.1.2. TepemoB, A. B. buonorus. buomorundeckue cucreMbl u mporecchl. 11 kiacc:
yueOHUK JUIs 001Ie00pa3oBaTeNbHBIX opranu3anuii (yryonénueiii ypoens) / A. B. Tepemos, P.
A. TlerpocoBa. 15-e uzn., crep. Mocksa: Muemo3una, 2024. 400, [1] c.: un. ISBN 978-5-346-
05195-4.

5.2. lonosiHuTeIbHAS YUeOHAsl JTUTEPATYPa (012 nedazoza/onsa ooyuarouuxcs)

5.2.1. KoucrantuHo, BM. O6mas Ouonorus [Tekcr] : Yueb.yist cTyn. oOpa3oBart.
yupexaeHuit  cpennero mpo¢. obpasosanus / B.M. KoncrantunoB, A.I'. PeszanoB, E.O.
daneesaM. . Axagemus, 2014, 254 c.

5.2.2. MynapenoBa Bucc, K.A. OcnoBbl  mukpoOuonoruu [Teker] : yueonuk / K.A.
Mynpenosa Bucc, B.II. [lenroxuna, E.B. MacnennukoBa Se u3n., ucnp. u aon. Mocksa : /]
"®OPYM" : UH®PAM, 2019 383 c. : mi1., Tabn

5.2.3. buonorus : yue6Huk u npaktukym st CI1O / B. H. Spwirun [u ap.] ; mo pen. B.H.
Apsiruna. — M. : U3narensctBo FOpaiit, 2017. — 453 c.

5.2.4. Ocunoga, JI. A. I'eneruka. B 2 u. Yacte 1 : yueObnoe nmocobue mia CIIO / JI. A.
OcwunoBa. — 2e u3f., ucnp. u gon. — M. : U3narensctBo FOpaiit, 2018. — 255 c.

5.2.5. YebwmmeB H.B., Ky3unernos C.B., 3aitunkoBa C.I'., bynenkos C.U., Kozapr M.B.
buonorus: [TocoOue nnst mocrynaromux B By3sl: B 2 T. 2e uza., ucnp. u gomn. M.: PUA «Hosas
BosHay: M3natens Ymepenkos, 2016.

5.3. Y4eOHO-MeTOAMYECKas IMTepaTypa

5.3.1. Kucenesa, T. H. OcHOBBI T'eHETHKHU: yueOHO-MeTOAMUecKoe mocobue / T. H.
Kucenesa ; MunucrepctBo Hayku W Bblcuiero oOpaszoBanus Poccuiickoit  ®deneparuu,
@®enepalibHOE  TOCYAapCTBEHHOE OIOJKETHOE 00pa30BaTelNbHOE YUPEXKICHHUE  BBICIIETO
oOpazoBanusi "TaMOOBCKuI TrocynapcTBeHHbI yHHBepcuTeT uMeHu [. P. JlepxaBuHa
"Tamb60B : U3natenbckuii mom "Jlepxkasunckuit", 2020.

5.3.2. OnopHoO-/BHTATEIBHBIN anmapaT 4YelloBeKa: CTpOeHHe, (QYHKIUH M OCOOCHHOCTH
pa3BuTHs: yueOHO-MeToauueckoe nocobue / H.C. PribakoBa, A.A. Auapeesa, T.H. Kucenera [u
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np.] ; TamOoBCKwHit rOCyJ1apCTBEHHBIN YHUBEPCUTET WM. I'.pP. HepxaBrHa
Tam6o0B : U3natensckuii qom "JlepkaBurackuit", 2020 90 c. : wi., B. WiI., Ta0MI.

5.3.3. Ilpaktukym no 6uosioruu («I'eHeTnkay): yueOHOEe TTOcOOHe / aBTOP-COCTABUTENh
B.M. T'mageimeBa; MBo o0p. wu Hayku PO, ®I'BOY BIIO «Tam6. roc. yatr um. I.P.
HepxxaBunay, Tam60B: U3aatenbckuit qom TI'Y um. I'.P. JlepxaBuna, 2012. 124 c.

5.4. IlepeyeHb peKOMEHAYeMbIX TEXHMYECKHMX CPeJACTB O0Oy4deHHsl, B TOM 4HCJIe
TpeHaKepoB

5.4.1. UnTepakTHBHAS JOCKa/ DKpaH.
5.4.2. KoMnbpoTep/HOYTOYK.
5.4.3. MynbTUMEAUINHBIN IPOEKTOP

5.5. IlepeyeHb peKOMeHAYeMbIX 3JJIEKTPOHHLIX (IU(PPOBBIX)-00pa30BaATEIbHBIX
pecypcos

5.5.1. DnextpoHHslii o0Opa3zoBaTenbHblil pecypc «S cmau EI'D. Cpennee oOmiee
oOpa3oBanue. Y4eOHBIH MOIYyNIb MO PEHICHUIO TPYAHBIX 3alaHuil MO0 y4eOHOMY MpEAMETY
«buonorus». 10-11 xmaccey, AO «M3narenbctBo 10- 11 AO UspatensctBo «lIpocBerenue»
https://digital.prosv.ru/ 5 «IIpocBemienuey https://digital.prosv.ru/

5.5.2. DnekTpoHHBI 00pa3oBarenbHBI pecype «/lomamnue 3amanus. Cpemgnee oOmiee
obOpazoBanme.  buomormsi», 10-11  kmacc, AO  «MzmarensctBo  «IIpocBemenue»
https://digital.prosv.ru/

5.5.3. Tpenaxep «OO0Omako 3HaHwit». buomorms. 11 xkmacc, OOO «Dusukon Jlad»
https://physicon.ru/eor-list/6-biologija

5.5.4. DnextpoHHbI oOpa3oBaTenbHblii pecypc «buonorus» 10 kmacc PIAOY
«Axkanemust Munnpocsenienus» https://lesson.edu.ru/06/10

5.5.5. DOmnektpoHHBI o0Opa3oBarenbHbli pecypc «buonorus» 11 xmacc PIAOY
«Axanemust Munnpocsenienus» https://lesson.edu.ru/06/10

5.6. MaTtepuajnbHO-TeXHHYeCKHe CPeICTBa U 000py10BaHusl /il 00y4eHus:

5.6.1 IlapTer AByXMeCTHBIC

5.6.2 Crynbs yueHH4YecKHe

5.6.3 Cron yuutenbCcKuii

5.6.4 Cryn yuurenbckui

5.6.5 Jlocka aymuTopHas HACTCHHAs

5.6.6 IIpoekMOHHBIN 3KpaH

5.6.7 IIxad mist TOKyMEHTOB

5.6.8 HoytOyk

5.6.9 MynbTUMEANIAHBIA TPOSKTOP

5.6.10 IMudpoBoii MUKPOCKON OMHOKYISPHBIHA

5.6.11 [Mudposas BumeokaMepa it padOTHI C ONTHYECKUMH MTPHOOpaMH ITUPPOBAHHS

5.6.12 CrnuproBka J1abopaTtopHast

5.6.13 Boponka mabopaTopHas

5.6.14 Konba koHHUYECKas/KPYTJIOIOHHAS

5.6.15 IIpobupxka

5.6.16 Crakan

5.6.17 KomrmuiekT MEKpOTIpenapaToB 10 aHATOMHUHU, OOTaHUKE, 300JI0THH, O0IIeH
Ouonorun
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https://digital.prosv.ru/
https://physicon.ru/eor-list/6-biologija
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

5.6.18 KoMmruiekT mpeIMeTHBIX U MIOKPOBHBIX CTEKOJI

5.6.19 HabGop uamek [lerpu
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6. IPUJIOKEHU A

IIpuioxenne 1 k padoueii mporpamme

OIEHOYHBIE MATEPHUAJIbBI

1. OueHouHble cpeACTBA /ISl TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH 00yUal0IIUXCS
Texyuuit KOHTPOJIb OCYIIECTBIISETCS B XOE:

orpoca;

BBITTOJIHEHHSI KOHTPOJILHBIX padoT;
nabopaTopHOI pabOTHI;
NPaKTUYECKON pabOThI;

TECTUPOBAHUSI.
DoHO oyeHOUHBIX CPeOCmE 0151 NPOBEeOeHUA MEKYULe2c0 KOHMpOons
HIkana oueHuBaHus
Ouenka OTJINYHO X0po1Io YIOBJIETBOPHUTEJ | HEYAOBJIETBOPH
bHO TeJIbHO
KauectBoO MOCJIEIOBATEIIBHO, MOKA3bIBACT 3HAHUE | JEMOHCTPUPYET HE YCBOWJI U HE
OTBETOB HA YETKO, CBSI3HO, BCETr0 U3YYEHHOTO YCBOCHHUE PacKpbLI
BOIIPOCHI 110 000CHOBAaHHO U y4eOHOro OCHOBHOTO OCHOBHOE
TeMaM 6e301nO0YHO MaTtepuana; 1aeT B coJiep>KaHus coJIepKaHue
npeaMera U3JIaraeT y4yeOHbIi OCHOBHOM y4eOHOT0 MaTepuaia; He

Marepuai; 1aeT
OTBET B JJOTUYECKOU

IIPABUJIbHBII OTBET
y4eOHBII MaTepuan

Marepuasna, UMeeT
po0ebl, He

JIEJIAET BBIBOJIOB
1 0000IIEHHUI;

MOCJIEIOBATEIBHOCT | U3JIaraeT B NPENsATCTBYIOIINE | HE 3HAeT U He
uc 000CHOBaHHOI JaJbHENHIeMy MOHUMAET
UCIIOJIb30BaHUEM JIOTHYECKOM YCBOCHHIO 3HAYUTEIIbHYIO
TPUHATON MOCJIeIOBATEIBHOCT | y4eOHOTO WA OCHOBHYIO
TE€PMUHOJIOTHH; U C MPHUBEJICHUEM MmarepHaa, 4acThb
MOKa3bIBAET KOHKPETHBIX MaTepHua IPOTPaMMHOTO
MOHUMaHHe IPUMEPOB, IPU u3jaraer marepuana B
CYIIIHOCTH 3TOM JIOTYCKaeT HECHCTEMATHU3HUPO | Tpeenax
paccMaTpUBaeMbIX OJIHY HerpyoOyto BaHHO, HOCTaBJIEHHBIX
TIOHSATHH, SBJICHUN M | OIIMOKY WIIN HE (dparmeHTapHo, BOTIPOCOB; HMEET
3aKOHOMEPHOCTEH, Oosee ByX HE Bcerza ciabo

TEOPHH, HEJI0YETOB B MOCJIEZI0BATENBHO | C(HOPMUPOBAHHBI
B3aMMOCBSI3€i; UCTOJIb30BaHUH ; IPUMEHSET € U HeTOJIHbIE
yMEET BBIACTISTh TEPMUHOJIOTHA MOJTyYCHHBIE 3HAHUS 1 HE
TJIaBHOE, y4eOHOT0 3HaHUS NPH yMeeT
CaMOCTOSITEITEHO npeaMera, KOTOpele | OTBETE Ha MPUMEHSTH UX K
HOJTBEPKIATh MO>KET UCIPABUTH BOINPOC, aHATHM3E | PEIICHHIO

OTBET KOHKPETHBIMH | CAMOCTOSITEITHHO MPEUTOKEHHBIX KOHKPETHBIX
npUMepamu, IIPU TOMOIIA CUTYyalui 1o BOIIPOCOB U
dakramu; YUUTETIS; oOpa3sny; 3a/1a4 1no
CaMOCTOSITENIEHO aHaJM3UpyeT U JIOIyCKaeT o0pa3iy; npu
aHAJM3HUPYET U 00o0maer OIMOKH B OTBeTE (Ha OUH
000011aeT TEOPETUIECKHMA WCIOJIb30BaHUU BOTIPOC)
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TEOPETUYECKUI
MatepHa,
pe3yIbTaThl
MIPOBEICHHBIX
HaOII0IeHUH U
OIIBITOB; CBOOOTHO
yCTaHABIIMBAET
MEXITPEIMETHBIC
(Ha ocHOBe paHee
nproOpEeTEHHBIX
3HaHUN) U
BHYTPHIIPESIMETHBIC
CBSI3H; YBEPCHHO U
06e301MO0YHO
MPUMCHSICT
MOJTyYCHHBIC 3HAHUS
B PCIICHUU HOBBIX,
panee He
BCTPEYABIIUXCS
3aJa4; u3jaraer
y4eOHBII MaTepua
JTUTEPATyPHBIM
SI3BIKOM;, TIPABHIILHO
1 00CTOSTEITLHO
OTBEYaeT Ha
JIOTIOTHATEIILHBIC
BOIIPOCHI YUUTEIIS;
paIMoHaIBHO
UCTIONB3YET
HaTJISTHBIC
rmocoous,
CIIPaBOYHBIE
MaTepuabl,
y4eOHUK,
JOTIOTHUTETHHYIO
JTUTEPaTypy,
MEPBOUCTOYHUKH;
MPUMCHSICT
YIOPSA0YCHHYIO
CUCTEMY YCIIOBHBIX
0003HaueHHH pU
BEACHUM 3aIHCEH,
COTPOBOXKIAFOIINX
OTBET; IMEET
HEOOXOIUMBIE
HaBBIKU pabOTHI C
npubopamu,
YepTexKaMH,
CXeMaMH U
rpaduxamu,
COIYTCTBYIOIIUMHU
OTBETY; JIONTYCKAeT B

MaTepua,
pe3yIbTaThI
MIPOBEICHHBIX
HaOJIIoeHU U
OIIBITOB C
ITIOMOIIBIO
rearora;
coOuromaeT
OCHOBHBIC ITPaBUIIA
KYJIbTYpPbl YCTHOU
pedu; MpUMEHSICT
YIOPSAIOYCHHYIO
CUCTEMY yCJIOBHBIX
0003HaYCHHI MTPH
BEJICHUM 3aIINCEH,
COTIPOBOXIAFOIITUX
OTBET..

TEPMHHOJIOTHH
yaeOHOTO
MpeIMeTa;
ITOKAa3bIBAET
HEJ0CTATOYHYIO
c(hopMHUPOBAHHOC
Th OTHEIBHBIX
3HAHHUH U
YMEHHI1; BBIBOJIbI
A 00001IeHNS
apryMEeHTUPYET
cnabo, ToIycKaer
B HUX OIIMOKU;
3aTPYAHACTCS TIPU
aHalu3e u
0000111eHN I
y4eOHOTO
MaTepuaa,
pe3yJIbTaToB
IPOBEJICHHBIX
HAOJIFOICHUN U
OIBITOB; JJA€T
HETIOJIHEIE OTBETHI
Ha BOIIPOCHI
YUUTENS UITU
BOCIIPOM3BOIUT
coJiepKaHue
paHee
MPOYUTAHHOTO
y4e0HOro TeKCTa,
c1a00 CBS3aHHOIO
C 3aJ1aHHBIM
BOTIPOCOM;
HCITOJIb3YeT
HEYTOPSATOUYEHHY
10 CUCTEMY
YCIOBHBIX
0003HaYeHU TpH
BEJICHUH 3aIHCeil,
COIIPOBOYKTAFOTIIN
X OTBET;
HUCIBITEIBAET
3aTpyaHEHUS B
MIPUMCHCHHUH
3HAHUI,
HEO0O0XOIUMBIX
JUTSL pEIICHUS
3aJ1a4 pa3TUIHbBIX
THUTIOB, TIPU
00BSICHEHNHT
KOHKPETHBIX
SIBJICHUM Ha

JoryckaeT 6osee
JIBYX TPyOBIX
OIINOOK,
KOTOpBIC HE
MOKET
UCTIPABUThH JTAXKE
TIPH TTOMOIIA
nejiarora.
OtMmetka «1»
(«rmoxo»)
CTaBUTCSI B
cirydae, eciu
oOyJaromuics:
HE MOXKET
OTBETUTH HU HA
OJIUH U3
MOCTaBJICHHBIX
BOTIPOCOB;
TIOJTHOCTBIO HE
YCBOMIT
Marepuan
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OTBETE HEJOYETHI,
KOTOPBIE JIETKO
UCTIPABIISET 110
TpeOOBAHUIO
nejiarora.

OCHOBE TEOPUH U
3aKOHOB, WU B
MOATBEPIKICHUN
KOHKPETHBIX
MIPUMEPOB
IPAKTHYECKOTO
MIPUMCHCHHUSI
TEOpUH;
OoOHapy>KUBaeT
HEJ0CTaTOYHOE
MMOHUMAaHHE
OTJIEJIbHBIX
IIOJIOKEHUN; TIPU
BOCIIPOM3BEICHUU
TEKCTa yueOHUKa
(3amucei,
NIEPBOMCTOYHHKOB
) WJIK OTBEYAET
HETOJHO Ha
BOTIPOCHI
nejarora,
JOTTyCKast
OJIHYJIBE IpyObIE
OIMOKHU.

KoauuyecTBoO
NMPaBUJIbHBIX
OTBETOB B
TecTe

90 — 100%

75 89%

50 - 74%

Menee 50%

KauecTBO
BbINOJTHEHUA
KOHTPOJIbHBIX
pador

CTaBHUTCS B CIy4ae,
ecnu oOydJaromuncs
BBITIOJIHWII PaboTy
0e3 omudoK u
HEJ0YCTOB WIIH
JIOIyCTUII B paboTe
He OoJsiee 0IHOTO
HesloueTa.

CTaBHUTCS B cIIydae,
ecnu
oOyyaroruiics
BBITIOTTHWI paboTy
MOJTHOCTBIO, HO

AOIYCTUII B pa60Te:

He 0oJjiee OqHOM
Herpy0oit ommoku
U OJIHOT'O
HegoueTa; 1100 He
0osee IByX
HEJIOYCTOB.

CTaBUTCS B
clydae, eclu
oOyyJaromuiics
NPaBUIBHO
BBITIOJTHUIT HE
MeHee MOJOBUHBI
paboThI WK
JOTTYCTHII B
pabore: He Ooee
JIBYX IpyOBIX
oIINO0K; 1100 He
0osee oHOMN
rpy0oOii, OHOM
Herpy0oit ommoku
1 OJTHOTO
HegoueTa; 1100 He
Oosee Tpex
HErpyObIX
omu0oK; 1100 He
0osee oHOMN
HErpyOoi OIMOKH
Y TpeX HEeJI0UETOB;
6o He Ooree
TIATH HEJIOYETOB.

CTaBUTCSA B
ciyyae, eciu
oOyyJaronuics
MPaBUIILHO
BBITIOJTHUJT
MeHee
MTOJIOBUHBI
paboThI UK
JOTTYCTHUIT B
pabote 4uncio
OImMOOK U
HEJI0UYETOB
MPEBOCXOIAIIEE
HOpMY, TIPH
KOTOPOU MOXET
OBITh
BBICTaBJICHA
OTMeETKa «3»
(«ynoBieTBOPUT
€JILHOY).
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KauecTBO BrinosiHeHs1 Bce BelnonHeHsl Nwmerorcs Nwmerorcs
BBINOJIHEHUS TpeOoBaHuUs K OCHOBHBIE CYLIECTBEHHbIE CYIIECTBEHHbBIE
NPaKTHYeCKOIi BBITOJIHEHUIO, TpeOOBaHUS K OTCTYIUICHUS OT OTCTYIUICHUS OT
padoThI oopmieHuro u BBINOJIHEHHUIO, TpeGoBaHUH K TpeOoBaHUil K
3aIuTe oopmIIeHHIO U BBITOJIHEHHIO, BBITIOJIHEHHIO,
IIPAKTUYECKON 3aluTe o(opmIIeHHIO U oopmieHuto u
paboThI: caenan PAaKTUYECKON 3aIuTe 3alIuTe
KpaTKHil aHaIu3 paboThI, HO IIPH IPAaKTUYECKON IPAKTUYECKON
BBITTOJTHEHHS 3TOM JIOMYILEHBI paboThl: HE paboThl: He
OIIBITOB, IPABWJILHO | HEJIOYEThI: ClIeJIaH | CJEeJIaH KpaTKUi ClIeaH KpaTKHUi
HaIMCaHbl KpaTKHii aHaU3 aHaJM3 aHaJM3
HaOIroAeHus, BBINOJIHEHUS BBIITOJIHEHUS BBIITOJIHEHUS
cOpMyIHUPOBAHBI OTIBITOB, MIPH OTIBITOB, MIPH OTIBITOB, IIPH
BBIBO/IbI, HaIMCaHUU HalMCaHUuU HaIMCaHUU
COOJTIOICHBI HaOII0AeHU I HaOIIOACHUI HaOII0ACHNI
TpeOoBaHuUs K JIOIYILIEHbI JIOTYILEHBI JOIYLIEHbI
BHEIIIHEMY HETOYHOCTH, OIINOKH, HE OImuOKHU, HE
0o(opMIIEHHUIO, JaHbl | CHOPMYJIUPOBAHBI KOPPEKTHO copMynHupoBaH
IIPaBUIIbHbBIE BBIBO/IbI, c(hOpMyYITMPOBAHBI bl BBIBOJIbI, HE
OTBETHI Ha COOITIO/ICHBI BBIBOJIBI, HE COOJTIOICHBI
BOIIPOCHI. TpeOOBaHUs K HOJTHOCTBIO TpeOoBaHUs K
BHEIIHEMY COOITIOJICHBI BHEIITHEMY
0(OPMIICHHUIO, TpeOOBaHUS K 0(OPMIICHHUIO,
JIaHbI IPABHIIbHBIC BHEIITHEMY HE JTaHBI
OTBETHI Ha oopmienuto, [IPaBUJIbHbBIE
BOTIPOCHI. NPaBUJIbHBIC OTBETHI Ha
OTBETHI Ha BOIIPOCHI.
BOTIPOCHI JTaHBI
YaCTUYHO.
KauecTBoO Beinonnens! Bce Beinonuens Nmerotes Nnmerotes
BBINOJIHEHUS TpeOOBaHUS K OCHOBHBIE CyIIIeCTBEHHBIE CYIIIECTBEHHBIE
J1a60paTOPHBIX BBINOJIHEHUIO, TpeOOBaHUS K OTCTYIUICHUS OT OTCTYIUIEHUS OT
pador o opMmIIeHHIO BBITIOJIHEHMUIO, TpeOoBaHUIl K TpeOoBaHU K
nabopaTopHOH oopmieHuto BBINOJIHEHUIO, BBITOJIHEHHIO,
paloThI: caenaHa nabopaTopHOH oopmieHHIo oopmieHuro
IpaKTHYECKast paboThl, HO MPHU nabopaTopHOi paboThL: HE
4acTh, 3TOM JIOMYILEHBI paloThI: HE c/IeNaH KpaTKHi
HaOJroIeHuS, HE/IOYETHI: TIPU ClIeaH KPaTKHui aHaJM3
c(OpMyIHPOBaHBI HalMCaHUU aHaJIMN3 BBITTOJIHEHUS
BBIBOJIBI, JIOTTYIIEHBI BBITIOJTHEHUS OTIBITOB, IIPH
COOJIIOICHBI HETOYHOCTH, OTIBITOB, MTPH HaIMCaHUU
TpeOoBaHuUs K chopMyJIHpPOBaHbI HaIlMCAHUH HaO0IeHU I
BHEIIIHEMY BBIBOIbI HE TOYHO, HaOII0AeHN I JOMYIIEHbI
0 OpMIICHHIO, TaHbBI COOJIFOIEHBI JTOTTYIIIEHBI OIIOKH, HE
MIPaBUIIbHBIE TpeOOBaHUS K OLIMOKH, HE copMynUpOBaH
OTBETHI HA BHEIIHEMY KOPPEKTHO Bl BBIBOJIBI, HE
BOIIPOCBHI. oopmienuto, chopMyIHPOBaHBI COOJIIO/ICHBI
JIaHbI TIPABHIILHBIE BBIBOJIBI, HE TpeOOBaHUS K
OTBETHI Ha MOJTHOCTBIO BHEIIIHEMY
BOITPOCHI. COOJTI0ICHBI 0 OpMIICHHUIO,
TpeOOBaHUS K HE JIaHbl
BHEIIHEMY IPaBUIILHBIE
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o opMIIeHHUIO, OTBETHI HA
NpaBUIIbHbBIC BOIPOCHI.
OTBCTHI HA
BOITPOCHI JJAHBI
YaCTUYHO.

I[eMOHCTpaIII/IOHHaH BEPCUA KOHTPOJbHBIX paGOT
I[eMOHCTpaIII/IOHHaﬂ BEpcust «I[I/Ial"HOCTI/I‘lGCKI/Iﬁ cpe3»

1. Kaxoii MmeTos mo3BoJIsieT N30MPaTEIbHO BBIIEIATh U U3y4aTh OPTaHOU bl KIETKH

1) okpammBanue 2) neHTpUGyrupoBaHue 3) MUKPOCKONHUS 4) XMMUYECKUN aHaJIU3

2. Kakyro KJIETOYHYIO CTPYKTYPY MOKHO OOHAPYXHTh U B KJIETKaX OaKTepuil, U B KJIeTKax rpuOoB?
1) muzocomy 2) mutoxonaputo 3) sapo 4) pubocomy

3. Kietku oprann3MoB BCEX APCTB KUBOW MPUPOIBI UMEIOT

1) sapo 2) uuromnasmy 3) MUTOXOHIPUH 4) XJIOPOILIACTHI

4. Kakoil U3 BUIOU3MEHEHHBIX OPTaHOB SIBJISETCS BUJTOM3MEHEHHBIM 1100ETOM?

1) 2) 3)
A
1 ﬁ

4)

1) 2) 3) 4
5. Kako#i tum mioja y nieHuIis?

1) cemsanka 2)3epHOoBKa 3) Kojoc 4) CIOXKHBIN KOJIOC
6. Kposs HE BeImonHsieT QpyHKIMIO IEpeHoca ra3oB y

1) ocbMuHOTa 2) peyHOro paka 3) KamMuyaTCKOro kpaba 4) kamycTHOM OelstHKU
7. Nmeroniuecst y pplO opranbl OOKOBOM JIMHUU BBIMOIHSIOT (PYHKIIMU
1) omopsl U IBMXKEHUST 2)OO0OHIHUS

3)omrymieHus TeMIepaTypsl BOAbI 4)OITYIIEHNS HAPABIICHUS U CUJIbI TEUEHUSI BOJIbI
8. Pactenus otaena [lanopoTHUKOBHIHBIE XapaKTEPU3YIOTCS CIEAYIOIIMMHU IpU3HakaMu (3 BapuaHTa
OTBETA):

1) omI0A0TBOPEHHE MPOUCXOJUT B BOJHOU cpeae  2) oOpaszyercs 00O0€moiblii 3apocTOK  3) oprax
Pa3MHOXXEHHUSI — IBETOK  4) ONBUISIOTCS HACEKOMBIMU ~ 5) HE UMEIOT KOpHEH 6) Ha HUKHEHW CTOpOHE
JHUCTHEB 00Pa3yIOTCs CHOPHI
9. Kaxkoif 21eMeHT COMaTHIeCKOH pedIeKTOPHON JTYTH TIOTHOCTHIO PACTIONIOKEH B CITMHHOM MO3re?

1) nBUTATENBHBIM HEMPOH 2) BCTAaBOYHBIA HEWpOH 3) peuentop 4) paboumii opraH
10. Bwibepute TPU npu3Haka pacTeHHUN CeMEHCTBA KPECTOIBETHBIX (KAIyCTHBIX)

1) UBETOK YETHIPEXUWICHHOTO TUMA 2) COLBETHE KUCTh 3) IIBETOK MSATUWIEHHOTO TUIA 4) COLBETHE
KOP3UHKA 5) IUI0J CTPYYOK WK CTpydouek 6) miaon 606
11. Yro moxeTr obecreunTh Yell0OBeKY HEBOCTIPUMMUYUBOCTh K MH(EKIIMOHHBIM O0JIE3HSIM Ha JUIUTEIb-
HOE Bpems? 1) BakuMHBI 2) 5pUTPOLUTHI 3) aHTUOMOTHKU  4) NMOJIMBUTAMUHBI
12. Tlouemy ynan€HHOE M3 OpraHuU3Ma Ceplle JATYIIKHU MPOJODKAET COKpallaThest B (U3MOIOTHYE-
CKOM pacTBOpE B TEUEHHE HECKOJIKO YacoB?

1) B BojlOKHaX cep/1e4HO# MBI IEPUOIUUYECKH BOSHUKAET BO30YKICHHE.

2) B cepaue paboTaioT cTBOpUaThie KJIanaHbl.

3) )KuakocTh OKOJIOCEPACUHON CYMKH YBIIAXHSET CEPALIE.

4) KiteTku HEpBHBIX Y3JI0B, HAXOIALINXCS B CEPJIEYHON MBIIIIE, COKPAILIAIOTCS.
13. Kakyro yHKIHUIO BBIITOJHAIOT BOPCUHKH MEPLATEIEHOTO SMUTENHS Tpaxen?

1) ynanenue mputk U3 JIETKUX 2) 3alIMTa OT TATOTEHOB 3) OCYIIEHHE MOCTYIAIOIIETO BO3TyXa
4) 0o6orpeB MOCTYMAIOIIET0 BO3ayXa
14. Kyna nocTymnaroT yrieBo/ibl pU BCAChIBAHUN B TOHKOM KHMILIEUHHUKE?
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1) numdpa 2) kpoBb 3) TKaHEBas KUIKOCTh 4) MPOCBET KUIICYHUKA
15. Yro pacnoniokeHo B yX€ YeIOBeKa HEMOCPEACTBEHHO 3a OapabaHHOU NEperoHKOoM?
1) HakoBasIbHS 2) ciiyxoBasi Tpyoa 3) yIUTKA 4) MOJOTOYEK
16. I'puOsl, Kak U pacTCHUS:
1) pacTyT B TeueHHE BCEH KU3HHU, 2) UMEIOT OTPAaHUYCHHBIA POCT,
3) BcachIBAIOT MUTATEIBHBIC BEIIECTBA MMOBEPXHOCTHIO TeNa, 4) MUTAIOTCS FTOTOBBIMH OPTaHUYECKUMHU
BEIIECTBAMH, 5) COEpKAT XUTHH B 000J0UYKAX KIETOK, 6) UMEIOT KJIETOYHOE CTPOECHHE.
17. Kakue 00bEeKThI HE UMEIOT KIIETOYHOTO CTPOCHHUS?
1) muzentepuiinas améoa 2) Bozoyautens CIIM/la 3) Bupyc Tabaunoit Mmo3anku
4) kuiie4yHast manoykA 5) BUOpUOH xosiepsl  6) OakTepuodar
18. Bupycsr:
1) He 06nanarT COOCTBEHHBIM OOMEHOM BELIECTB 2) SBISIFOTCA BHYTPUKJICTOYHBIMH MTapa3suTaMu
3) cnocoOHBI pa3MHOXKATHCS TOJIBKO BHYTPH KUBOTHBIX KIIETOK
4) He conepKaT HYKJIEHHOBBIX KHCIOT 5) MOTYT OBITh YHUUYTOXEHBI IPUMEHEHUEM aHTHOMOTHKOB
6) HEe CITOCOOHBI K CAMOCTOSITEIIBHOMY CHHTE3Y OeJiKa
19. Kakoii u3 pakToB CBHIETENBCTBYET O €IUHCTBE OPraHUIECKOTO MHUpa?
1) CXOICTBO XMMHYECKOTO COCTABA KUBBIX U HEKUBBIX TEJ MPUPOIBI
2) KJIETOYHOE CTPOCHHUE BCEX OPraHM3MOB
3) Hanuuyue UCKomaeMbIX (HOpM pacTeHU U )KMBOTHBIX
4) cXO/ICTBO B CTPOCHUHU MEXKAY )KUBOTHBIMH U YEIIOBEKOM
20. TTayk KpeCTOBHK OTHOCHUTCS K KJIacCy MayKooOpa3HbIX, TaK KaK y HEro
1) Teno coCTOUT U3 TPEX OT/IEIOB: TOJIOBBI, TPYAH U OpIOIIKa
2) TeJNO COCTOUT U3 IBYX OT/IEJIOB: FOJOBOTPYAH U OpIOIIKa
3) Ha royioBe HET YCUKOB 4) Ha TOJIOBE OJIHA IIapa YCUKOB  5) Tpu Hapbl HOI'  6) YEeTbIpE Mapbl HOT

Tema: «MeToabl CTPYKTYPHOI OM010THI»

I'napodoOHBIMU COETMHEHUAMU SBIISIOTCA. . .

Kaxue BemiecTBa CHHTE3UPYIOTCS B KJIETKAX YEJIOBEKA U3 aMUHOKHUCIIOT

depMeHTAaTUBHYIO (DYHKIIMIO B KJIETKE BBITOIHSIOT

CuHTe3 KaKuX MPOCThIX OPraHUYECKUX BEILECTB B J1a0OPAaTOPUU MOATBEPINIT BOSMOXKHOCTh
a6HoreHHor0 BO3HHKHOBEHUSI O€JIKOB

5.  Pu0o3a BXOJIUT B COCTaB MOJIEKYJI

6. Ha3oBute Mojexyiy, BXOJSIIYI0 B COCTaB KJIETKH M HMEIOIIYI0 KapOOKCHIIBHYIO U aMHUHO —
TPYTIIBI

7. Bopoponusie cBszu mexay CO — u NHrpynnamu B mosekyne Oenka npuaarT el gopmy
CIIUPAJIU, XapaKTEPHYIO JUISl CTPYKTYPBI

8.  BropmuHas cTpykTypa Oenka, uMeromas GopMy CIIHpald, YASPKUBACTCS CBA3SIMA

9.  Opranuueckue BeIIECTBa, yCKOPSIOLIUE MTPOLECChl 0OMEHa BEIECTB, —

10. Monexynsl AT® BBITOTHSIOT B KJIETKE PYHKITUIO

11. Kakwue cBs3M onpenensioT NEPBUYHYIO CTPYKTYPY MOJIEKYJ OerKa

12. B xJIeTKe JIIHBI BRITOTHSIOT () YHKITUIO

13. B kierkax 4enoBeKa M )KHBOTHBIX B KQUE€CTBE CTPOUTEILHOIO MaTepHuajga U UICTOUHUKA SHEPTUU
UCIIOJIB3YIOTCS

@ ® = @

el NS

14. dochomunuas — 3T
15. CKOJIBKO BOJIOPOJHBIX CBSI3€H CBSI3BIBAIOT
N\ aJIcHUH ¢ TAMUHOM B Mouiekyne JIHK?

| Tema: «CpaBHHUTe/IbHASI XaPAKTEPUCTHKA
/ KJIETOK 3YKaApHOT»



Kakas xnerka n3o0pakeHa Ha pucyHke. Kakue xapakTepuCTUKU XapaKTePHBI IS TON KIETKU
HazoBuTte opranousl noa mudpamu: 5,7,8,9 10 ux GyHKIUUA U CTPOCHHE

Tema: «CoBpeMeHHasi cCHCTEMa OPraHUYeCKOro MUpPa

1. Tlouemy TmoOHSATUS «OOWmIas JereHepanus» © «OMOJIOTHYECKH perpecc» He SBISIOTCSA
TOXAecTBeHHBIMU? OTBET O0OOCHYHTE, OOBICHUB Kakaoe IMoHsATHE. Kakoe U3 3THX NOHATHI
MPUMEHUMO K ObldbeMy 1enHi0? OTBET apryMEHTHPYNTE.

2. OObsicHHUTE, MOYEMY IEepexo] 4eJOoBeKa OT OXOThl U COOHMpATENbCTBA K 3€MIICACIIBYECKON U
CKOTOBOJYECKOH JIEATEITHPHOCTHU MPUBEN K COKPAIICHUIO TUOO MCYE3HOBEHUIO MPUPOIHBIX IKOCHCTEM.
[Touemy 3TO cIIOCOOCTBOBAIO POCTY HACETICHUS?

3. B uém nposiBiisieTcst MPUCIIOCOOIEHHOCTh PACTEHUH K KU3HU B YCIOBHSX TYHJAPBI? YKaKUTE YEThIpEe
apantauuu. O60CHYHTE UX 3HAYEHUE [T )KU3HU B TYHIpE.

4. Kakue nauoanantanuu cOpMUPOBAIKCH Y IIBETKOBBIX pacTeHUH, oOuTarommx B Boje? [IpuBenure
HE MEHEe YEeThIPEX MPU3HAKOB U 00OCHYHTE MX aJalTUBHBIC 3HAUCHHUS.

5. MI3BecTHO, UTO B Pa3IUYHBIX MECTaX IUIAHETHI MPEOOIAAIOT PA3IUIHbIE OMOTeOeHO3bl. OT KaKuX
OCHOBHBIX a0MOTHYECKHX (PaKTOPOB 3aBUCUT, KaKOl UMEHHO OMOM c(HOopMUpYETCsS Ha TOM WIIU HHOM
yuacTtke cymun? OTBeT MOsSCHUTE.

6. Ha OGomorax wacTo mpowu3pacTaioT XuiHble pacTeHus. OObSICHHUTE, UIsI Yero OHH TOEHAIoT
HaceKoMbIX? [loueMy B OOJBITMHCTBE SKOCUCTEM TaKHE PACTEHUS HE BCTPEUAIOTCA?

7. Cpenu obUTaONMIUX B MMyCTHIHE SIIEPHUI] YACTO BCTPEUAIOTCA MAapTeHOTeHeTHYeckue BUAbL. [Ipu aTom
YUCJICHHOCTh TOMYJISIIIUN MapTeHOTEHETUYECKUX BHJIOB OOBIYHO B HECKOJBKO pa3 IPEBBIIIACT
YHUCIIEHHOCTh OOBIYHBIX JABYIMOJBIX BHAOB. OObsicHHTE, B uYéM OCOOEHHOCTh Pa3MHOXKEHUS
MapTEHOT€HE30M U MOYEMY B pE3yJIbTaTe HEr0 BO3HUKAET TAKOE COOTHOIIIEHUE MEXIY YUCICHHOCTSIMHU
MOMYJSIIIUA  MMAPTEHOTCHETUYECKUX ¢ OOBIYHBIX BUAOB. [louemy Takoil cmoco® MOJIOBOTO
Pa3MHOKEHHUsI BCTpEUAETCs KpaifHe peaKo?

8. U3BecTHO, UTO IMTENHHOE BHIPALIUBAHUE OJHOW W TOW Ke KYyJIbTYpPhl HA MONAX MHPUBOAHUT K
UCTOIIECHHIO TT0UBbl. OOBSICHUTE, KAKUM CITOCOOOM MOKHO BOCCTAHOBHUTH IIJIOJIOPOTHOCTH IMOYBHI 0€3
UCIIONIb30BaHUS yIOOPESHHIA.

9. [ToueMy B €CTECTBEHHBIX YCIIOBUSAX y OOHMTAIOIINX JUTUTCIIEHOE BPEMs HAa OJHOM W TOM K€ MECTE
MOMYJSIIIMKA KUBOTHBIX HE BO3HHUKAET MPOOJIeMbl HAKOIUICHHS OTXOJIOB, B OTJIMYME OT uenoBeka?
OTBeT MOsICHUTE.

Tema: «buornuyeckue ¢pakropsn

1. IToyeMy YHUCIEHHOCTh MPOMBICIOBBIX PACTUTENBHOSTHBIX PHIO MOXKET PE3KO COKPATUTHCS MPH
YHUYTOXXEHUU B BOJIOEME XHIIHBIX PhIO?

2. Kakne wu3MeHeHHs OUMOTHYECKUX (PAKTOPOB MOTYT TIPUBECTH K YBEIMUYEHHUIO YHCIEHHOCTU
MOMYJSIIIMK CIU3HS, OOUTAIOIIETO B Jecy?

3. Uto mpowusoiiieT B OUOIIEHO3e CMEIIAHHOTO JIeca, €CIIM U3 HEro MCUe3HYT BCE BUIBI HACEKOMBIX ?

4. KakoBbI OCHOBHBIEC (DAKTOPHIOTPAHUYUTENH JIJIs1 PACTCHUH, JIJIs1 )KHBOTHBIX, MUKPOOPTaHU3MOB?

5. [loueMy cCyIIecTBYIOT peAKHE W WCUE3AINIMe BHABI, €Cld JII000H opraHu3M crmoco0eH K
OecrnpeieTbHOMY POCTY YHUCICHHOCTH?

6. [Touemy cunbHOE «IIBETEHUE» BOBI YACTO MPUBOIUT K 3aMOPY PHIOBI M THOETU APYTUX oOUTaTeneit
BogoemMa?

7. Kakue opraHm3mbl ¢ KakMMH MOTYT B TPHUPOJIE BCTYNUTh B CHMOMO3: Muena, MOJ0EpE30BUK,
aKTHHHS, Ay0, Oepe3a, paKkoTIIETbHUK, OCHHA, COMKa, KJIEBEpP, MOJOCHHOBHK, JUIA, KIYOCHHKOBBIE
6axkrepun?
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8. Ecnu B necy Ha muiomaau 1 ra B3BECUTh OTACIBHO BCE PACTEHHS, BCEX YKMBOTHBIX MO OTIEILHOCTH
(HaCeKOMBIX, 36MHOBOJIHbIX, PENTUINHN, NTUL] , MIEKONUTAIONINX ), TO MPEACTABUTENN KAKOW TPYIIIIbI
CyMMapHO OyIyT CaMBbIMH TSKEJIBIMUA U CAMBIMH JISTKUMU?

9. Kakue npeumyIecTBa U HEJJOCTATKH UMEIOT aIbTePHATHBHBIC UCTOYHUKU YHEPTHH — COJIHCYHAS,
BETPOBasi, SHEPTUS IPUIIUBOB U OTIUBOB, AJIEKTpUUYECKas?

10. [Touemy B YepTe ropoaa y AEpEeBbEB 3a00JIEBAEMOCTH OOJBINE, a MPOJOJKHUTEILHOCTD KH3HU
MEHbIIIE?

11. Hedtp HepacTBOprUMa B BOJIE U ciiaboTokcuyHa. [louemy ke 3arpsi3HeHUE BOJ He(Tempo yKTaMu
CYUTACTCS OJTHUM U3 CAMbIX OTIACHBIX?

12. B 4yeM mnpeuMyIIeCTBO 3aMKHYTBIX TEXHOJOTHH IO CPaBHEHUIO C CaMbIMH COBEPIICHHBIMH
OUYUCTHBIMH COOPYKECHUAMU?

JIeMOHCTPpAlIMOHHAA BEPCHS TECTOBbIX 3aJaHUM

Tema: «MeToabI MOJIEKYJIAPHON U KJICTOYHOH OMOJIOTHI»

PaCCMOTpI/ITC Ta6J'II/II_Iy «MeTtonabl OMOJIOrNYECKHX HCCIEIOBAHUIY M 3alOJIHUTE myCcTyro smeﬁKy,
BIIMCaB COOTBGTCTByIOHII/Iﬁ TCPMUH.

Metona IIpumenenune meroaa

OnpeneneHHe quciia XpoMOCOM B KapHOTHUIIC

PaCHpOCTpaHeHI/IC IIpU3HAKa B IIOIYJISINUN

PaccmoTpute Tabammy «MeToapl OMONOTHYECKUX HCCISIOBAHMK» M 3aIllONHHUTE ITYCTYIO
A4YEIKY, BIIUCAB COOTBETCTBYIOIIUNA TEPMHUH.

Meton IIpumenenne Mmeroga

Ce30HHBIC N3MCHCHUS B )KUBOM npupoae

BIIUAHHC YCJIOBI/Iﬁ CpCAbl HA PA3BUTUC ITPU3HAKOB

Paccmotpute Tabmuiy «MeTonbl OWOIOTMYECKUX HCCIEAOBAHUN» M 3alOJHUTE MYCTYIO
SYEHKY, BIIUCAB COOTBETCTBYIOIIUI TEPMHUH.

Metoa IIpumenenne Mmeroaa

BaKOHOMCpHOCTI/I HaCJICIOBAaHUS IPU3HAKOB

I/I36I/IpaTeJ'ILHOC BBIACIICHUEC OPraHOU 0B KIICTKU JJISA MOCICAYIOIIETO U3YUCHUA

Paccmotpute Tabmmiy «MeTonbl OWOIOTMYECKUX HCCIEAOBAHUN» M 3alOJHUTE MYCTYIO
SYEHKY, BIIUCAB COOTBETCTBYIOIINI TEPMUH.

Meton IIpumenenue MeToaa

I/ISyIICHI/Ie CTPOCHHUSA KIIECTOK KOXKHIBI JTyKa

oTpesieNieHUue YPOBHS FeMOTJIO0NHA B KPOBU

Paccmorpute Tabmuiy «MeTonbl CeNEeKIMM» M 3alOJHUTE MYCTYIO sS4YeiKy, BIIHCAaB
COOTBETCTBYIOIIMI TEPMHUH.

Meton IIpumenenune meroga
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3aKpCIICHUEC HACICACTBCHHBIX CBOMCTB

BO3I[CI\/JICTBI/IG Ha CEMCHA NMIICHUIBI pCHTICHOBCKUMMU JIydYaMHU B YCJIOBUAX SKCIICPUMCHTA

Tema: «Opranbl. CuCTEMbI OPraHOB»

1. YcTaHoBUTE COOTBETCTBUE MEXTY MPOLIECCAMHU MMHUIEBAPCHUS M OTIEIAMH
MUIIEBAPUTEIHHOTO KaHajla, B KOTOPBIX OHU IpoTekatoT — (1) xkenynok, (2) ToHKas KUIIKa
u60 (3) ToyIcTas KUIIIKA:

A) 06paboTKa MUIIEBOI MAacChI KETYbIO

b) BcackiBaHMEe OCHOBHOM YacCTH BOJIbI

B) pacmerienue GenKkoB ¥ HEKOTOPBIX BUIOB KHUPOB

') uaTeHCHBHOE BCAaChIBAHHME MUTATENbHBIX BEIIECTB BOPCUHKAMU

M) pacuiernienye KieT4aTku

E) 3aBepuienue paciuersieHus 0eiIKoB, YTI€BOI0B, )KUPOB

3anumuTe B OTBET HUQPPHI, PACTIOIOKUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:

2. YCTaHOBUTE COOTBETCTBHE MEX Y (YHKITUCH Ii1a3a U 000JI09YKOM, KOTOpas 3Ty (yHKITHIO
BBITOJIHSICT.

OBOJIOYKU T'JTIA3A OYHKINN OBOJIOYEK
1) 6enounas A) 3amuTa OT MEXaHUYECKUX U XUMUYECKUX TTOBPEKICHUN
2) cocyaucras b) cHaGxeHue ria3Horo s10J10Kka KpOBbIO
3) ceruarka B) norsnomieHre CBETOBBIX JIydeit

I') yuacTue B BoCcIIpusITHH CBETa
J1) mpeoOpa3oBaHue pa3apaxKeHusl B HEPBHbIE UMITYJIbChI

3. YcTraHOBHTE COOTBETCTBHE aHAIN3AaTOPa C HEKOTOPBIMHU €T0 CTPYKTYPaMH.

AHAJIU3ATOP CTPYKTYPBI AHAJIM3ATOPA
1) 3puTenbHbIA A) ynutka
2) cmyxoBOH b) nakoBasibHs

B) creknoBugHoe Teno
I') manouxku

) xonbouku

E) eBcraxueBa Tpyba

4. YcTaHOBHUTE COOTBETCTBUE MEXKIY OTJEIaMU aHAIN3aTOpa U UX CTPYKTYPaMH.

AHEEIZ/}?I::QII?BP A CTPYKTVYPBI AHAJIM3ATOPA
1) npOBOAHUKOBBIN A) 3puTenpHas 30Ha KOpbl OOJIBIINUX MOJIYIIapUil TOJIOBHOTO MO3Tra
2) nepudepudeckuit b) ¢potopenentopst
3) ueHTpalbHBIN B) oGonsTeNBHBIN HEPB

I') cmyxoBas 30Ha KOpbI OOJIBIIMX MOJTYIIAPUI TOJIOBHOT'O MO3Ta

J1) nuueBoii HepB
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E) oGonsiTenbHBIE perenTopsl

3anummuTe B OTBET I_[I/I(bpbl, PacCIiojIoKuB UX B MOPAAKE, COOTBETCTBYIOILIEM 6YKBaMZ

5. YcTaHoBHTE COOTBETCTBUE MCKAY 3HAYCHUECM BUTAMUHA JJIA OpraHnu3mMa 4€JIOBCKa U BUAOM
BUTaMHHa.

3HAYEHUE BUJ BUTAMUHA
A) TIOBBIIIAET 3alIUTHBIE CBOMCTBA OpraHu3Ma A
b) BXxo1uT B cocTaB 3pUTENBHOTO TUTMEHTA 2)D
B) npensitcTByeT BOSHUKHOBEHHUIO paxuTa 3)C

I') npensTcTBYyeT KPOBOTOYUBOCTHU AECEH
J1) ynydiuaeT 3peHue B cyMepkax
E) yuacTByeT B 00pa3oBaHUN KOCTHON TKaHU

6. YcTaHoBHUTE COOTBETCTBHE MCKAY MPUMEPOM COCIUHCHU A KOCTEH B THUIIOM, K KOTOPOMY OHO
OTHOCHUTCA.

[TPUMEPHI THUIIbI COEJIMHEHU S KOCTEN
A) 6enpenHas 1 00JbIIas OeprioBasi KOCTH 1) HeToOABUIKHOE
b) noOHas u TeMeHHast KOCTH 2) MOABUKHOE

B) 3aTbutouHas ¥ BUCOYHAst KOCTH
') HUXKHSS YeNoCTh U BUCOYHAS KOCTb
/1) M03BOHKH KpPECTIIOBOTO OT/elNa

7. YcTaHOBUTE COOTBETCTBUE MEXKTY 3a00JICBAHUEM U CUCTEMOM OpraHoOB, JJisi KOTOPOU 3TO 3a-
OoJeBaHUE XapaKTEPHO.

3ABOJIEBAHUE CUCTEMA OPI'’AHOB
A) ieBpuT 1) cepaeunococynucras
b) tybepkyné3 2) IpIxarenbHast

B) runepronus
I') Bapuko3

) actma

E) Muokapaur

8. YcTaHOBUTE COOTBETCTBHE MEXKAY MPOIIECCAaMU MUILEBAPEHUS U OpraHaMH, B KOTOPHIX OHH
MPOUCXOIST.

[MTPOLECCHI ITMIIIEBAPEHI A MECTO IMPOTEKAHU A
A) BbIZICIICHHE TIETICTHA 1) xxemymok
b) BcackiBaHre aMUHOKHUCIIOT 2) TOHKas KUIIKa

B) oxoHuaTenbHOE paciienyieHue U BCaChIBAHUE JIUIHIOB
I') Hauano pacmerienust 0eIKOB
J1) o6paboTka MUIU CONSTHOM KUCIOTOM

E) 06paboTka muIeBoro KOMKa )erdbio
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9. YcraHOBHTE COOTBETCTBHE MEXK/Y IPOLIECCOM IUIIEBAPEHUS Y YETIOBEKA U OPraHOM IHILEBa-
PUTEIBHOU CUCTEMBI.

[TPOLIECC ITMIIIEBAPEHN A OPI'AH
A) OKOHYATENbHOE PaCILEIJICHUE )KUPOB 1) xenynok
b) nayano nepeBapuBanus 0€IKOB 2) TOHKasl KUIITKa
B) pacieruienue KiieT4aTku 3) ToscTas KUIIKa

') B3auMopeiicTBHE MUIIEBON MACCHI C MOHKEITYAOUYHBIM COKOM

J1) ”HTEeHCUBHOE BCAaCchIBAaHHE MUTATEIBHBIX BEIIECTB B KPOBb U JTUM(Y

10. YcTaHOBUTE COOTBETCTBHE MECXKAY MpoueCCOM NMUINECBAPEHUA 1 MECTOM, B KOTOPOM OH

IPOUCXOMMUT.
MECTO ITPOTEKAHU A
ITPOLECCHI ITMIEBAPEHU A TTPOLIECCA
A) OKOHYATENbHOE BCACHIBAHUE BOIbI 1) Toscras KuIIKa
b) BcackiBaHME TIIOKO3bI B KPOBb 2) TOHKasl KUIIKa

B) okoHuUaTenpHOE pacIIeIICHUE H BCAChIBAHUE JTUTTHIOB
I') pacmieruienne KieTdyaTku hepMeHTaMu OaKTEepUit
J1) BBIBOJI TOKCUYHBIX BEIIECTB

E) smynbrupoBanue JIMIUI0B

Tema: «Pa3apakumMocTh M peryJsiiusi y OpraHu3mMoB»

1. Haiinure Tpu ommbOKyM B NpuUBEAEHHOM TekcTe «OKenespl uenoBeka». YKakuTe HoOMepa
IPEUIOKEHHH, B KOTOPBIX CAETaHbl OIMOKH, HCIIpaBbTe UX. JlalTe mpaBUiIbHYIO GopMynupoBky. (1)
Bce xene3pl opraHusma uenoBeKa JENATCS Ha TPU TPYNIbL: JKeJle3bl BHEIIHEH, BHYTPEHHEW U
cmemanHoil cekperuu. (2) Cekperbl, oOpa3yroluecss BO BCeX JKejle3ax BHEIIHEeW CeKpeluu, depes
BBIBOJHBIE TTPOTOKH TMOCTYIAIOT HAa TOBEPXHOCTH Tena. (3) CekpeTsl keyn€3 BHYTPEHHEW CeKpelnuu 1o
IPOTOKaM TMOCTYNaloT B KpoBb. (4) JKene3bl BHYTpEHHEW CEKpELMM — 3HJOKPUHHBIE JKeJe3bl —
BBIJIETISIIOT OMOJIOTUYECKU aKTUBHbBIE PETYJIATOPHbIE BEIIeCTBa — TOPMOHBI. (5) ['OpMOHBI peryaupyror
OoOMEH BEILeCTB, BIUAIOT HA POCT U PA3BUTHE OPraHM3Ma, Y4acTBYIOT B PEryJsiUU PabOThHl BCEX
OpraHOB U CHCTEM OpraHoOB, IPOLIECCOB, MPOTEKAIOUIMX Ha KIETOYHOM YpoBHe. (6) I'opmon
HO/DKETYAOUYHOM JKele3bl — MHCYJIMH — PeryjJupyeT cojepkKaHue Iroko3bsl B kpoBH. (7) T'opmon
HIMTOBUTHOM KeJe3bl — aJjpeHaINH — yJalllaeT CepIeUHbIe COKpAIECHNUS.

2. HaiinuTte Tpu OIMOKHK B MPUBEIEHHOM TEKCTE. YKKUTE HOMEpa MPEeSIOKEHHH, B KOTOPHIX
OHM cJienaHbl, ucrpaBbTe MX. (1) DHIOKpUHHBIE XeJe3bl Y4acTBYIOT B T'YMOpalIbHOW peryisuuu
¢yHkuuii opranmzMa dyenoBeka. (2) KneTkum »HIOKPHUHHBIX JKelIe3 CHHTE3UPYIOT OHOJIOTMYECKH
aKTUBHBIE BemllecTBa — ¢epMmeHThl. (3) Brimensemble 3THMH jKele3aMu BEIIECTBA MOMAJIAIOT IO
BBIBOJHBIM MPOTOKAaM HEMOCPEICTBEHHO BO BHYTPEHHUI opraH. (4) DHAOKPHUHHBIE JKEJe3bl BIHSIIOT
JpyT Ha JIpyra, HaxoJsCh B TECHOM B3auMojeicTBUU. (5) [TaBHBIM OpraHoM SHIOKPUHHOM CHCTEMBI
CILY>KHUT i " mUTOBHIHAS XKeJe3a.

Tema: «Pa3zMHOKeHUE U Pa3BUTHE PACTEHHIT»
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1. Bce nmpuBen€HHbIE HIKE TEPMHUHBI, KPOME JBYX, HCHOJIB3YIOTCS JI OMUCAHUS MOJIOBOTO
PasMHOKEHHUS y LIBETKOBBIX pacTeHuil. Ornpenenure Ba TEPMUHA, «BBINAAAOUINE» U3 OOIIEro
CIIUCKA, ¥ 3alHILIUTE B TAOIHILY HU(PHI, T0J KOTOPIMU OHU YKa3aHHbI.

1) IlbuibnieBas TpyOKa JOCTUTAET 3aPOABIIIEBOIO MEIIKA.

2) B onnooTBOpEHUH Y4acTBYIOT BEI€TaTUBHASL KJIETKA U CLIEPMHUH.

3) W3 maTepuHCKUX KJIETOK CIIOp 00pa3yloTcs MUKPO U MaKPOCHOPBI.

4) 'ameTbl — cliepMUU U SAULEKIETKH — 00pa3yloTcs B pe3ysIbTaTe Mei03a MUKPOCIIOP.

5) Sitnekierka OIUIOAOTBOPSAETCS OJHUM CIEpPMHEM, a APYroil crepMuil OIUIOAOTBOPSET
LEHTPAJIbHYIO KIETKY.

2. Onpenenute ABa MPU3HAKA, «BHINAJAIONIIMX» U3 OOLIET0 CIHCKA, W 3alHIIUTE B OTBET
U QPBbI, 0] KOTOPBIMU OHU YKa3aHbl. [Ipu M0oI0BOM pa3sMHOKEHUU pAaCTEHUH

1) yuacTByIOT, KaK MpaBujIO, IBE 0COOU

2) TOJIOBBIE KIETKU 00pa3yloTCs MyTeM MUTO3a

3) rameTsl UMEIOT TaIlJIOUIHBIH HAOOP XPOMOCOM

4) TeHOTHIN OTOMKOB SIBJII€TCS KONIUEH N€HOTUIIa OJTHOTO U3 POAUTENEH

5) reHoTUIl MOTOMKOB 00BEINHSIET TEHETUYECKYI0 HHPOPMAIIHIO 000UX pOoAUTENeH
3. YcTraHOBHTE COOTBETCTBHE MEXIY NPUMEpaMU KJIETOK M THIIAMHU JIEJICHUS, B pe3yjbTare
KOTOPBIX 3THU KIIETKU 00pa3yroTcs: K KaxJA0H MO3UIHMH, JaHHOW B TIEPBOM CTOJ0I1Ie, Toa0epuTe
COOTBETCTBYIOIIYIO TTO3UIUIO U3 BTOPOTO cTOoNOna. 1) MuTo3 2) meiio3
A) criepMaTO30UbI CIIOHA
b) rameTs! nanopoTHUKa OpJIsiKa
B) cnopsl rpuba mykopa
I') ciopsl KyKylIKMHA JIbHA
J) BeretaTvBHAas U T€HEpATHUBHAS KJICTKH MbUIbIIBI
E) makpocnops! si010HU

4. YcTaHOBHUTE COOTBETCTBHE MEX]ly OpraHaMH, pa3BUBAIOLIMMUCS U3 3aPOABIIIEBbIX JINCTKOB
IMOpHOHA XOP/IOBBIX, U 3aPOIBIIIEBBIMU JTHCTKAMHU M3 KOTOPBIX Pa3BUBAIOTCS JIaHHBIE OPTaHBI: K
KaX/10i MO3UIMM, JAaHHOW B NEpPBOM CTOJOLE, MOAOEpUTE COOTBETCTBYIOIIYIO MO3ULHUIO U3
BTOpOTO cTO0La

5. Onpeznenure MOCIEIOBATENBHOCTh  CTaAUil  pa3BUTHS  IANOPOTHUKA, HA4YMHAs C
OTIJIOJJOTBOPEHUSI.

1) pa3BuTHE 3apOoCTKa

2) OIUIOJIOTBOPCHUE

3) pasButue cnopodpuTa

4) o0Opa3oBaHHE apXETOHUEB U AaHTEPUJINEB

5) oOpa3oBaHHE CLIOPAHTHEB

6) mpopacTaHHe CIOPHI

6. becrionoe pasMHOXeHHE XapaKTepU3yeTCs TEM, UTO

1) MOTOMCTBO MIMEET Te€HBI TOJIBKO MAaTEPHHCKOTO OpraHu3Ma

2) MOTOMCTBO T€HETHUYECKH OTJINYAETCS OT POJUTEIHCKOTO OpraHu3Ma

3) B 00pa3oBaHMM MOTOMCTBA Y9aCTBYET OJHA 0COOb

4) B IOTOMCTBE ITPOMCXOJUT pacIleIIEHUE TPU3HAKOB

5) OTOMCTBO Pa3BHBAETCS U3 HEOILJIOIOTBOPEHHON SUIICKICTKH

6) HOBast 0COOb Pa3BUBACTCS U3 COMAaTHUECKUX KIIETOK

7. Ilpotecc OTUTOIOTBOPEHUS Y IIBETKOBBIX PACTECHHUIA XapaKTePU3yeTCs

1) obpa3oBaHueM IBETKA

2) CIUsSHUEM CHEepMUs C IIEHTPATbHON KIETKOM

3) dbopmMupoBaHHEM MBLIBIIEBOTO 3€pHA

4) cnusHUEM CrepMHUsI U SULIEKIIETKU

5) oOpa3oBaHUEM 3UTOTHI B 3apPOIBIIIIEBOM MEIIKE

6) IereHueM 3UroThl MyTéM Meio3a
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8. Bce mnpuBenéHHble HMXKE TNPU3HAKH, KPOME JBYX, — TaIUIOWJHBIE CTaIud pPa3BUTUA

MarnopoTHHKA. OnpeneJmTe ABa IMpPU3HAKA, «BbIIAJAI0MIUX) U3 0611[€FO CIIMCKA, W 3allMIIUTC B
OTBCT I_II/I(i)pBI, oA KOTOPbIMU OHHM YKa3aHBbI.

1) cnepmarto3oua 2) nuctbsi 3) criopa 4) 3urora 5) 3apoCTOK
9. Bce npuBeAHHBIC HMKE TPU3HAKH, KPOME JIBYX, — TaIUIOMHBIC CTAJIMU Pa3BUTHS MXa.
Onpenenure nBa MPU3HAKA, «BBIMAJAIONINX)» U3 OOIIETO CIHCKA, M 3aIMUIINTE B OTBET IUQPHI,

Mo KOTOPbIMH OHHU YKa3aHBbI.

1) cnepmaro3oun 2) cnopanruit 3) nuctes 4) cropa 5) 3urora

Tema: «I'eHOTHII KAK HEJOCTHAsI CHCTEMAa»

1. YcranoBuTe, B Kakoil ociue10BaTeIbHOCTH 00pa3yOTCsl CTPYKTYPBI MOJICKYJIBI OeJIKa.
1) nonunentugHas LeMb

2) x1yOOK miu Tio0yna

3) monumentuaHas CIIUPab

4) cTpyKTypa U3 HECKOJIIbKHX CYOBhEINHUIL

2. YCcTaHOBHUTE TOCIIEI0BATEIBHOCTh MPOIIECCOB TP OMOCHHTE3€e Oelika B KIIETKE.

1) oOpa3zoBaHue MENTHIHON CBSI3U MEXIY aMUHOKHCIIOTaMU

2) B3aumoseiicteue kogona uPHK u antukomona TPHK

3) Boixox TPHK u3 pudocombl

4) coenunenue nPHK ¢ pubocomoii

5) Beixoxg nPHK u3 simpa B nurormazmy

6) cunte3 nPHK

3. YcraHoBHTE TOCIIE0BATENLHOCTD MPOLIECCOB, TPOUCXOAIINX MTPH OMOCHHTE3e OeKa.
1) mpucoenuHeHUE aHTUKOOHA K KOJOHY

2) Beixox uPHK B nuromnnazmy

3) cunte3 nPHK na JIHK

4) coenunenune nPHK c pubocomoit

5) oTuienyieHHe aMUHOKHCIIOTHI B OEJIKOBYIO 1IETIh

4. YcTaHOBUTE MPaBUWIbHYIO MOCIIEOBATEIBbHOCTD MPOLIECCOB OMOCHHTE3a Oenka. 3anuimre
B TaOJIMIly COOTBETCTBYIOILYIO ITOCIIE€A0BATENLHOCTD LU PP.

1) npucoennHeHne aMMHOKHUCIIOTHI K IENTUTY

2) cunre3 uPHK na /IHK

3) y3HaBaHHE KOJIOHOM aHTHKOJOHA

4) ooweaunenue nPHK c pubocomoii

5) Beixoxg nPHK B niuTomnazmy

5. YcTraHOBUTE NPaBUWIBHYIO IOCIEJOBAaTENBbHOCTh PEAKIMHA, MPOMCXOJAIIUX B Ipoliecce
OuocuHTe3a OCJIKOB. 3aMUIINTE B TAOIHIY COOTBETCTBYIOIIYIO MOCIEI0BATEIHHOCTD IIH(P.
1) packpyuuBanue monexyasl JTHK

2) obobenunenue nPHK ¢ pubocomoii

3) npucoenunenue nepsoit TPHK ¢ onpenenénnoil aMuHOKUCIOTOM

4) Beixox nPHK B nuromnnazmy

5) mocTeneHHOoe HapalMBaHUE MOJIUIIENITUAHON LETH

6) cunte3 uPHK na oxno#t u3 neneit JJHK

6. YcraHoBUTE MOCIENOBATEIBHOCTh MPOLECCOB, MPOUCXOIAIIMX IpH CUHTE3e Oenka y
9YKapuoOT. 3aMUIIUTE B TAOIHILY COOTBETCTBYIOILYIO MOCIEI0BATEIBHOCTH LU PP.

1) no3pesanue PHK B sigpe

2) npucoenunenue pubocomsl k PHK

3) oOpa3oBaHUe MOTUTIEOTH/IA

4) cunrte3 PHK

5) tpancnopt PHK B iuronnasmy
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7. YcTaHOBUTE TOCIIEIOBATEIBLHOCTh MPOIECCOB OMOCHHTE3a Oenka. 3amuIInTe B TaOIHILY
COOTBETCTBYIOIIYIO TIOCTIEA0BATEIHHOCTE ITUMD.

1) nocrymienue uPHK B akTuBHBIN IEHTp prOOCOMBI

2) Bxox cronkogona ”PHK B akTUBHBIN 1IEHTp pruOOCOMBI

3) cunte3 uPHK na matpune JIHK

4) pacno3HaBaHHE KOJIOHOM aHTHUKOJOHA

5) obOpa3oBaHuE MENTUAHBIX CBA3EH

8. YcTraHoBUTE TOCIIEIOBATEIIEHOCTD MPOIIECCOB, IPOUCXOISIINX IIPU CHHTE3€ OelKa.

3anuiuTe B Ta0IHIYy COOTBETCTBYIOIIYIO MOCIEI0BATENILHOCTD LIUPP.

1) Bxoxaenue B pubocomy Bropoii TPHK

2) nmpucoenunenwue nepsoid TPHK

3) oOpa3oBaHue NENTHIHOMN CBSI3U

4) npukperienue pudbocomsl kK ”PHK

5) caBur pubOCOMBI Ha OJJUH TPUILIET

9. YcraHoBuTe MOCie0BaTEIbHOCTh MPOLIECCOB, MPUBOAAIIUX Ipu obOpa3zoBanun uPHK y
AYKapHOT. 3alUIIUTE B TAOJUILY COOTBETCTBYIOIIYIO MTOCIEI0BATEILHOCTH HUGP.

1) pacmieranue nenei JJHK

2) co3peBanue MPHK

3) npukperienne PHKnonumepassl k reny

4) Beixoxa PHK u3 siapa kieTku B IUTOILUIA3My

5) cuntes npeMPHK

10. YcraHoBHTE MTOCIEA0BATEIHLHOCTS IEPEUUCIICHHBIX TPOIECCOB OMOCHHTE3a OeliKa.

3anuiuTe B Ta0IHIly COOTBETCTBYIOIIYIO MOCIEI0BATENILHOCTD UPP.

1) nocrynnenne uPHK B akTUBHBIN LIEHTp puOOCOMBI

2) Bxox cronkogoHa ”PHK B akTUBHBIN 1IEHTP pruOOCOMBI

3) cunte3 uPHK na marpune JJIHK

4) pacro3HaBaHU€ KOJOHOM aHTHUKOJIOHA

5) oOpa3oBaHUE MENTUIHBIX CBSI3EH

Tema: «MeagnuuMHcKHue OMOTEXHOJIOT U »

1. BoiGepuTe 1Ba BepHbIX 0TBeTa. MeToabl OMOTEXHOJIOTHH MO3BOJISIOT

1) U3yuuTh MpeBpalleHe BEIIECTB B MIPOLIECCE KUZHEAEATEIILHOCTH OPraHU3MOB

2) NOJyYUTh PACTEHUS C TEHETUYECKHU N3MEHEHHBIMU NTPU3HAKAMU

3) 0OHapyXHUTh U3MEHEHHUsI, BOSHUKILIUE B OPraHU3ME B pe3yJibTaTe OHTOreHe3a

4) U3y4uTh MUKPOCKOITMYECKHE CTPYKTYPbI KIETOK

5) U3MEHUTH HACIEICTBEHHOCTh MUKPOOPTaHU3MOB ITyTEM KJIE€TOUHOU MH)KEHEPUHU

2. BoiOepure 1Ba BepHBIX pe3y/ibTaTa U3 NATH M 3anMIINTe HUGPHI, 0] KOTOPLIMUA OHH
yKka3aHbl. Bki1ag OHOTEXHOIOrMH B MeJHIHHY COCTOMT B

1) ucnonap30BaHUU XUMUYECKOTO CUHTE3a JUIS MTOJIy4E€HHUS JIEKapCTBEHHBIX MTPEnapaToB

2) cozaHuM J1e4eOHBIX CHIBOPOTOK HAa OCHOBE IUIa3Mbl KPOBU MMMYHHU3UPOBAHHBIX )KUBOTHBIX
3) cuHTEe3€e TOPMOHOB YEJIOBEKa B OaKTepUaTbHBIX KJIETKaX

4) n3yuyeHnH poJOCIOBHBIX YEJIOBEKa JUIs BBISBICHUS HACIEICTBEHHBIX 3a00JIeBaHUI

5) KyJIbTHBUPOBAHHUH IITAMMOB OaKTEpUil U TPUOKOB JIJIsl IPOU3BOJICTBA AHTHOMOTHKOB B
MPOMBIIIICHHBIX MaciTabax

3. Huxe npuBeeH nepeyeHb METOA0B Hccief0BaHusA. Bece oHU, Kpome ABYX,
HCIO0JIB3YI0TCSl B OMoTexHoJsiorun. Halinnre nBa MeTona, «BbINAaJAIOMINX» U3 0011ero psiaa,
U 3anMIIuTe HUQPbI, 10 KOTOPbIMH OHHM YKA3aHbI.

1) MeTos1 peKOMOMHAHTHBIX TUTa3MU]

2) comaTuyeckasi THOpHUan3aIs

3) BeIpaMBaHKe KJIETOK M TKaHEHN Ha MUTATEIbHBIX Cpeax
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4) MeXBUI0Basi THOPUAN3ALINAS PACTEHUN

5) ucpITaHUE MPOU3BOAUTEINSI 10 TIOTOMCTBY

4. Bce npuBeaéHHbIE HUKE XaPAKTEPUCTHKH, KPOMe JIBYX, MCIIOJIb3YIOT JIJIsl ONIMCAHUS
MeT0/10B OuoTexHoJoruu. Qnpenenure qBe XapaKTepPUCTHKH, «BbINAJAI0IIHE» U3 0011ero
CIHMCKA, H 3aNUIINTE NUPPBHI, 101 KOTOPHIMH OHU YKA3aHbI.

1) sKCIepUMEHTBI C U30JIMPOBAHHBIMU KJIETKAMHU

2) nmepeHoc reHoB OT OJJHOTO OpraHUu3Ma K Jpyromy

3) BeIpaIIMBaHKE KJIETOK M TKAHEH Ha MUTATEIBHBIX Cpeax

4) nosty4eHue TeTepO3UCHBIX PACTCHHIA

5) ucpITaHUE MPOU3BOJAUTEISI 10 TIOTOMCTBY

5. Bce npuBeaéHHbIE HUKE METOIbl, KpOMeE JIBYX, OTHOCAT K MeTOAaM OMOTEXHOJIOTHH.
Onpenenure 1Ba MeTO1a, BHINMAAMIMX» U3 001Er0 CMUCKA, U 3ANMIIUTE B TA0JIHILY
UM QPHL, 01 KOTOPHIMHU OHU YKA3aHbI.

1) co3nanne reHHOMH)KEHEPHBIX KOHCTPYKIIMIMA

2) uzy4eHue poJ0CIOBHON MOPOIUCTHIX cOOaK

3) mpoBeieHHE MOTUMEPA3HOM IIEMTHOM peaKIuu

4) rubpuansanus KIeToK B KyJIbType

5) orieHka 6Mopa3zHOOOpa3Usd SIKOCUCTEMBI

6. Kakue U3 nmepeyncjieHHbIX HUKE METOI0B HCIOJb3YIOTCH B OHOTEeXHOJI0TUM ?

1) BeIpamuBaHue KyJabTyp KIETOK

2) monyuyeHue reTepo3uCHOTO MOTOMCTBA

3) aHAM3HPYIOIIEe CKPEIIMBAHUE CaMIIOB IPO30(HIT

4) BctpauBanue rexa uenoseka B JJHK Gakrepun

5) mepecazka sjep KIETOK SMOPHOHOB

6) 0oTOOp MPOU3BOAUTENS IO TOTOMCTBY

Tema: «BugoodpazoBanne kak pe3yjbTaT MUKPOIBOIIONUHN. CBSAA3b MUKPOIBOJIIOLHI
M 3MUAEMHUOJIOTHI»

1. YcTaHoBHUTE COOTBETCTBUE MEXKAY XapaKTEPUCTUKON IBOJIIOIIMOHHOTO MPOLiecca U YPOBHEM
HBOJIIOIMH, HA KOTOPOM OH MPOMCXOJUT: 1) MUKPOAIBOIIOLIMOHHBIH, 2) MaKpOIBOIIOIIMOHHBIH.
3anumute tU@pbl 1 ¥ 2 B IpaBUILHOM MOPSIZIKE.

A) popMupyIOTCS HOBBIE BUBI

b) dopmupyrorcs HagBUIOBBIE TAKCOHBI

B) usmensiercs renHooHA MOMyISAIUN

I') mporpecc octuraercs myTeM Uanoa anTanui

J) mporpecc gocturaercs myreM apoMopd030B WU JeTeHepaIun

2. YcTaHOBUTE COOTBETCTBUE MEXKIY XapaKTEPUCTUKON Ipoliecca U ero BUIoM: 1)
MHUKPOABOJIIOLHS, 2) MaKpO3BOMONHA. 3anuiuTe Ludpsl 1 1 2 B mopsake, COOTBETCTBYIOLIEM
OykBam.

A) Ilpoucxoaut BHyTpHU BUJA.

b) Pe3ynbrarom siBiserca oOpa3oBaHHE HOBBIX TAKCOHOB.

B) IIpuBOIUT K Kaue€CTBEHHO HOBOMY YPOBHIO OpraHM3aiuu ocoOei.

I') Pesynbrarom siBisieTcs penpoayKTUBHAS U30JISIIMS U BUJI000pa30BaHHUE.

J1) HaunHaercst ¢ TUBEpreHIMN IPU3HAKOB Y 0CO0€H Momynsnuu.

3. IlpoumTaiite TekcT. BpiOepuTe TpU NpPEIIOKEHHUS, B KOTOPBIX JaHbl OMUCAHUSA
HKOJIOTUYECKOT0 BUJ000pa30BaHusl.

(1) BunooOpa3oBanue MOXET MPOUCXOJUTH B MpeEeiax OAHOIO HEMPEPBIBHOIO apeana, eciu
OpraHu3Mbl OOWUTAIOT B Pa3HBIX 3KoJormueckux Humax. (2) [IpmunHamu Buao0OpazoBaHuUs
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CJIy’)KaT HECOBIIAJICHUE CPOKOB PA3MHOXKEHHUS Yy OpPraHM3MOB, IEpexoj Ha HOBble kopma. (3)
[Tpumepom BHUI000pa30BaHUs CIYXHUT (DOPMHUPOBAHME ABYX IMOJABHJIOB MOTPEMKa OOJBIIOTO,
IPOM3PACTAIOIINX Ha OJHOM JIyry. (4) IIpocTpaHcTBEHHAs U30JALMS TPYII OPIraHU3MOB MOKET
IIPOUCXOJUTH IPH PaACIIMPEHUM apeaja M IONaJaHuu MOMyJsUud B HOBbIE ycioBus. (5) B
pesyibTare ajanTaluii 00pa3oBalUCh 0KHOA3UATCKMM M €BPOAa3HATCKUN IMOABUIBI OOJBILON
cuuibl. (6) B pesympraTte W30MAIMH COPMHUPOBATHMCH SHIACMUYHBIE OCTPOBHBIC BHIBI
KUBOTHBIX.

4. Ilpounraiite TekcT. BoiOepuTe mpeioskeHus, B KOTOPBIX JaHbl OMMCAHUS TeorpaduuecKoro
BugooOpa3oBanus. (1) Apean Buia KpaiiHe peako ObIBaeT OJAHOPOAHBIM: Kak NpaBWIO, OH
XapaKTepU3yeTcsl pa3nTuyHbIMU MecTaMu oouTanus. (2) Ha [Nananarocckux octpoBax Y. [lapBun
Hales Hurje OoJibllle He BCTpEYarolluecs: BUJIbI ALIEpUL], Yepernax U NTHUL], KOTOpble OIM3KHU K
1oxkHOoamepukaHckuM Bugam. (3) Ilpu oOpazoBanmm bepunHroBa mnponuBa eBpasuiickue u
aMEepUKaHCKUE MONYJSIMU 000pOB NPEBPATWINCh B OTIENbHbIE BUIbL. (4) DBOJIIOLUS BUIOB
IIPOJOJDKAETCA U B HACTOSIILEE BPEMsI, M3BMEHEHUE BUAOB MOKHO HAaOIIOAAaTh Ha MPOTSKEHUU
XKHU3HU OJHOro dyenoseka. (5) PoxctBennble Buabl Yaiika cepeOpucras M KIIyIIaXOXOTYHbs
chopMupoBaliuCh B pe3yibTaTe pacHIMpeHusi apeayia ucxogHoro Bujaa. (6) B ozepe CeBan
oOHapy>KeHbI pa3Hble NOMYIALUH (OpeaH, pa3IudaroIMecs CPOKaMU HepecTa.

Tema: «HenoBedeckne pacbl. MexXTUCHUILIMHAPHBIE METOABI AHTPONOJIOTHH»

1. Pacu3Mm cunTaeTcs aHTUHAY4YHOU TeOpHE, TaK KaK ero CTOPOHHHUKHU
1) mpu3HaOT OMOJOTUYECKYIO PABHOILIEHHOCTH pac
2) oTBepraroT MpoIecc HBOIIOIHNH YEIIOBEKa
3) OTBEprarT poiib CONUATHHBIX (PAKTOPOB AHTPOIIOTCHE3a
4) oTpULIAIOT EAMHCTBO YETIOBEUECKHUX Pac
2. OcTaTOK TPEThEro BeKa B yIIiIy ria3a 4eloBeKa — IpUuMep
1) pyaumenta
2) aHAJIOTUYHOTO OpraHa
3) ataBu3Ma
4) roMOJIOTHYHOTO OpraHa
3. O0uiecTBeHHBIN 00pa3 KHU3HH MPEIKOB YEIOBEKa CIOCOOCTBOBA
1) TOSBJICHUIO TTPSIMOX OXKICHHS
2) dopmupoBaHuio SOOpa3HBIX U3rMOOB MO3BOHOYHUKA
3) nosBIIEHUIO peun
4) 0cBOOOXKICHHUIO PYKH
4. K conuanbHeIM (haKTOpaMm, WUTPAIOIIUM CYIIECTBEHHYIO pOJIb B JBOJIOIHHA MPEIKOB
COBPEMEHHOT0 YeJI0BEKa, OTHOCUTCS
1) HaciencTBeHHAss N3MEHYNBOCTD
2) 6opbba 3a cylecTBOBaHHE
3) ecTecTBEHHBII 0TOOD
4) uneHopasenpHas peyb
5.Ilon BiamsHUEM Kakux (HAKTOPOB MPOUCXOAMIIA HBOJIOLUS MPEIAKOB COBPEMEHHOIO
YeJoBeKa
1) ToBbKO OMONIOrHUECKUX
2) TOJIbKO COIMATbHBIX
3) conManbHBIX U OMOJTOTUYECKUX
4) aOMOTUYECKUX U OMOTHYECKHIX
6. K conmansHbpIM (pakTOpaM aHTPOIIOTE€HE3a OTHOCST
1) npsiMmoxokaeHue
2) MOSIBJICHUE PeUH
3) MyTalMOHHBIN MPOIIECC
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4) 60pr0Yy 3a CcyIIeCTBOBaHUE
7. IosiBIeHHE KaKOTO MPU3HAKA y YEIIOBEKA OTHOCST K aTaBU3MaM
1) anmenaukca
2) meCTUIagIon KOHEYHOCTH
3) MHOTOCOCKOBOCTHU
4) muddepenumanuu 3y00B
8. K coumnansHbpiM (pakTOpam 3BONIOIMH Y€IOBEKa OTHOCAT
1) U3BMEHYUBOCTH
2) TpyAOBYIO AESITEILHOCTD
3) 60pn0Yy 3a cyIecTBOBaHUE
4) HacleICTBEHHOCTD
9. K pyauMeHTapHBIM OpraHaM 4eJIOBEeKa OTHOCST
1) tpaxee 2) komuuk 3) jgomarky 4) ymiHble paKOBHHBI
10. K npeaxam yenoseka HE otHOCHTCS
1) ru66on 2) nutekantporn 3) KpOMaHbOHEI 4) HeaHAepTajell

Tema: «YpOodkocucreMbl. IKOMOHUTOPUHI»

1. Haifimute Tpu ommOku B mpuBeAEHHOM TekcTe «llumeBbie memw». YKaxuTe HOMepa
MPEIUIOKEHHUH, B KOTOPBIX CACIaHbI OIINOKH, UCTIPABBTE UX.

(1) ArposkocucTeMbl W TOpPOACKHE YpOOIKOCHCTEMBI OTHOCSIT K aHTPOMOTEHHBIM
HKOCHUCTEMaM, CTPYKTypa KOTOPBIX CO3AETCs, MOIIEPKUBACTCS U KOHTPOJIUPYETCS YEJTOBEKOM
B CBOMX HHTepecax. (2) ArposKocHcTeMa XapaKTepH3yeTCs BBICOKMMU MPOAYKTUBHOCTHIO U
camoperyisueit. (3) Kak u B mpupogHOii 9KOCHCTEME, B arPOIKOCUCTEME UCTIONB3YETCS TOIBKO
SHeprusi coiHeyHoro cBera. (4) BumoBoe pazHooOpasue arpod’KOCHCTEM HEBEIHKO, YacTo
npeoOiagaeT MOHOKYJIbTypa. (5) B aHTPONOreHHBIX SKOCHCTEMAaX KOHCYMEHTOM  SIBJISIETCS
TOJIBKO YEJIOBEK, TaK KaK BhIOMpAeT BCIO MPOIYKIMIO arporeHosa. (6) KpyroBopot Beriects B
TaKOM DSKOCHCTeME HeCOAJIaHCUPOBAHHBIN, TaK KaK CHIDKAETCS BO3BpAT OPTraHUYECKUX U
MUHEPATBHBIX BellecTB B MouBy. (7) B ypOoskocucreMy, TOMUMO MPUPOIAHBIX KOMIIOHEHTOB,
BXOJIMT CO3JIaHHAsI YEJIOBEKOM 0co0asi cpena — TexHochepa.

2. Haiimute Tpu omMOKH B MPHUBEAEHHOM TEKCTE «AHTPOMOTEHHBIE SKOCHUCTEMBI». YKaKHUTE
HOMEpA MPEJUIOKEHUN, B KOTOPBIX CHAEJIaHbl OMMUOKH, UctipaBbTe Ux. . (1) Arposkocuctemsl u
TOPOJICKHE YPOOIKOCUCTEMBI OTHOCST K AQHTPOIMOTEHHBIM 3KOCHUCTEMAaM, CTPYKTypa KOTOPBIX
co37Ma€Tcsl, TOJJECPKUBACTCS W KOHTPOJHMPYETCS UEIOBEKOM B CBOMX HHTepecax. (2)
ATrposKkocHcTeMa XapaKTepU3yeTcsl BBICOKUMHU MPOYKTUBHOCTHIO U camoperynsanuei. (3) Kak u
B MPUPOJTHON IKOCUCTEME, B arPOIKOCUCTEME UCTIOIB3YETCSl TOJIHKO SHEPTUS COTHEYHOTO CBETA.
(4) BunoBoe pazHOOOpasue arpo’KOCHCTEM HEBEIUKO, YaCTO MpeodiaaeT MOHOKYIbTYpa. (5) B
AQHTPOTIOTEHHBIX IKOCUCTEMAX KOHCYMEHTOM SIBJISIETCS TOJIBKO YEJIOBEK, TaK KaK BHIOMPAET BCIO
MPOIYKIHMIO arporieHo3a. (6) KpyroBopoT BeiiecTB B Takoii sKOcHcTeMe HecOaTaHCUPOBaHHBIH,
TaKk KaK CHW)XKACTCS BO3BpAT OPraHWYECKHX W MHUHEpPAIbHBIX BemecTs B mouBy. (7) B
ypOOIKOCUCTEMY, TIOMUMO TPHUPOJHBIX KOMIIOHEHTOB, BXOAMT CO3/IaHHAS YEIOBEKOM ocoOas
cpena — TexHocdepa.

3. HaiimuTe Tpu OMUOKU B TEKCTE «ATPOIEHO3BD». YKaXUTE HOMEpa MPEATOKEHUH, B KOTOPBIX
caenanel omuOku, uchpaBbTe uX. (1) Oxocucrempl, chopMHupoBaHHBIE B pe3yibTare
XO3SUCTBEHHON JEATEIHbHOCTH YeJIOBEKa, Ha3bIBAIOTCS arpolieHo3amu. (2) B HuX oOutaror
pa3HbIe OpPraHU3Mbl — TIPOM3BOJUTENM OPTraHUYECKOTO BEIIECTBA, €ro MOTPEeOUTETH W
pazpymmrenu. (3) s arporieHo30B XapakTepHO OOJNBIOe pa3HOOOpa3ue BUIOB MPOIYIICHTOB.
(4) B arporieno3e posb peayleHTa BBITOTHIET YenoBek. (5) UenmoBek M3bIMaeT M3 arporeHosa
OCHOBHYIO MacCy OpraHHYecKuXx BemecTB. (6) B arpoiieHo3e neiicTByeT TONBKO €CTECTBEHHBIN
ot6op. (7) Hapsany ¢ comHedHOM »HEprueld B arpoCHCTEMax HCIOJIb3YETCs JIOMOJHHUTEIbHBIS
WCTOYHUKHU DHEPTHH.
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Tema: «PaunonajJibHOE IPUPOAONOJIb30BAHNE H YCTONYNBOE PA3BUTHE»

UTto 13 NepedyuCcIeHHOro SBISIETCS NPUMEpPaMHM PalUOHAIBHOTO IPUPOIONOIb30BAHUSA?
3anumure nUdpsl, M0A KOTOPBIMH YKa3aHbl IPUMEPHI PALlMOHATIBHOIO IIPUPOI0I0Ib30BAHUS.

1) ocymienue 00JIOT B BEPXOBBAX PEK

2) UCIOJIB30BaHKUE OTXOAOB MUILIEBON MPOMBIIIJIEHHOCTH AJIS TOJIy4eHHs] OMOTOIIMBA

3) pexyibTHUBALMSI OTBAJIOB FOPHBIX IIOPOJ

4) ucnosib30BaHKUE MOMYTHOTO HE(PTAHOIO Ta3a AJIs MOITY4YEHUS dIEKTPOIHEPTHH

5) BBIpYyOKa jeca mo Oeperam pek

Kakue u3 cienyronux BbICKa3bIBAaHUH BepHbI? 3anUIINTE HUQPHI, TOA KOTOPHIMH yKa3aHbI
3TH BBICKA3bIBAHHUS.

1) Pa6ora ADC sBisieTcss OAHOM M3 OCHOBHBIX NMPHYUH 3arps3HEHUs aTMOCHEphl BPEIHBIMHU
COEJIMHEHUSIMU CEPBI.

2) OgHOM U3 OCHOBHBIX IPUYHMH 3aCOJIEHHs 3€MEJb CEIbCKOXO3SIMCTBEHHOIO Ha3HauCHMs
ABJIIETCS XO3SIMCTBEHHAs JESTEIbHOCTD YEJIOBEKA.

3) [IpuMepoM HepalMOHAIBHOTO MPUPOAONOIb30BaHUS  SBJSETCA paclallka KpyThIX
CKJIOHOB.

4) IlpumepoM palMOHAIBHOTO HIPUPOAONOIB30BAHUS SIBISETCS CHKUTAHUE IOIYTHOTO
HETSIHOTO ra3a B akenax B MecTax JOOBIYH HEPTH.

5) IIpumepoM HepalMOHAIBHOIO IPUPOJOIOIL30BaHUS SIBJIAETCS COpOC B  BOJOEMBI
HEOYHIICHHBIX CTOYHBIX BOJI.

YTo 13 NepeyrcIeHHOro ABaseTcs IPUMEPOM HEPallMOHAIBHOI'O IPUPOAOIOIb30BAHUSA?

1) BeIpyOKa JepeBBEB B BEPXOBBSIX MAJIBIX PEK

2) MOJIEBOH CIUIaB jieca MO0 peKaM

3) pacuucTka pyces MajbIX peK

4) xanenbHbIN MOIKUB PACTEHUH Ha MOJIAX

5) o3e1eHeHHnEe TEPPUKOHOB

YTo 13 nNepeyrcIeHHOro ABsSeTCs IPUMEPOM HEPAllMOHAIBHOT'O IPUPOAOIOIb30BAHUS?

1) pexynbTHUBaLMs 3€MeIb B MECTaX JOOBIYHU MOJIE3HBIX UCKOMAEMbIX

2) TeppacupOBaHUE CKJIOHOB IPU UX CEIBCKOXO035IHCTBEHHOM UCIIOJIb30BaHUH

3) BbIpyOKa J€pEBbEB B BEPXOBBIX MaJbIX PEK

4) cxxuraHue NMomyTHOIO MPUPOIHOTO ras3a B (hakenax npu HedregoObue

5) MoneBo# cruiaB jeca

YTo U3 NepeyrcIEHHOr0 ABJIAETCS IPUMEPOM PALlMOHAIBHOIO MPUPOIOIIOIb30BaHNUA?

1) BripyOka 1ecoB Ha TOPHBIX CKJIOHAX.

2) HemosHast 0O4nCTKa CTOKOB BOJJOEMKHUX TTPOU3BOJICTB.

3) PekynbTuBanus 3eMeiab Ha MECTE KapbepoB, B KOTOPBIX BeJach JOObIYa KAMEHHOT'O YIJIs.

4) WUcnonp30BaHuE pE3MHOBOM  KpOIIKH, IOJYYEHHOM TMpH  mepepadOTKe  CTapbIX
aBTOMOOWMJIBHBIX IIIUH, IPU CO3/1aHUM TOPOKHBIX MOKPBITHH.

5) HUcnonb3oBaHue OTXOJOB JIECHOM MPOMBIIUIEHHOCTH JJsi MPOW3BOJCTBA TOIIMBHBIX
HEJIET.

JleMOHCTpalLlMOHHAsI Bepcusi J1Aa00paTOPHBIX padoT

Jlabopatopnas padota «lccenoBanue mia3mMonn3a 1 Jemia3Molin3a B PACTUTEIBHBIX KIETKAX).

L]env: >KCTIEPUMEHTAIILHO BOCHPOM3BECTH SIBJICHHME IUIa3MOJIM3a U JETIIA3MOJIN3a, OOBICHUTD
ux.

Obopyoosanue u mamepuanvi: CBETOBOH MHUKPOCKON, INPEIMETHbIE M IOKPOBHBIE CTEKIA,
MUHIETHI, IPenapoBalibHbIe UIJIbl, (UIbTPOBaNbHAS Oymara, JUCTWJUIMpOBaHHas Boaa, 9%-
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HBII (TMIMEPTOHWYECKUM) BOJHBIA PacTBOp XJIOpHJa HATPHUS, MICUCTAas YeNIyWKa JyKa WU
JIUCTOK 3JIOJIEU.

TeopeTnueckas 4acThb

Ocmoc - OJHOCTOPOHHEE NPOXOXKICHHE BOJBI 4epe3 H30MpaTeNbHO HPOHHULAEMYIO
MeMOpaHy, B YacCTHOCTH uepe3 KJIETOYHY0 MeMOpaHy. OcMoc 0OOYyCJIOBJIEH CTpEeMJICHHEM
CHCTEMBbl K BBIPAaBHUBAaHMIO KOHLIEHTpAUMil MO 00e cTOpOHbI MeMOpaHbl. XapaKTepU3yeTcs
OCMOTHYECKHM JaBieHueM. OcMoperymsnus o0ecleunBaeT OTHOCHTEIBHOE IOCTOSIHCTBO
BHYTpPEHHEH cpenbl (KpOBH, JUM(bI, BHYTPUKIETOUYHON >KUIKOCTH) opranusma. B pesynbrare
ocMOca OCYIIECTBIISICTCSl BIBEAICHUE BOIbI WiH codeid (mpeumymiectBenHo NaCl) u3 opranmsma,
a TaK’Ke 3a/iep’KKa U repepacipesielieHue UX B OpraHusme.

Typeop- BHYTpEHHEE T'MAPOCTATHYECKOE [ABICHHE B >KMBOM KIIETKE, BBI3BIBAIOLIECE
HalpsDKEHUE KJIETOYHOM O0O0O0JIOUKH. Y JKMBOTHBIX TYpProp KJIETOK OOBIYHO HEBENIHK, Y
PACTUTCIIBHBIX KJICTOK TYPropHOC HAaBJICHHUC NOAACPKHUBACT JIMCThIA U crebin (y TPaBAHUCTBIX
pacTeHuil) B BEpTHUKAIBHOM IIOJOXKEHUH, NMPUAAET PACTEHUAM IMPOYHOCTb M YCTOMYHMBOCTD.
CHM)KEHUEM Typropa COIpoBOXKAAOTCS MPOLIECCH YBAJAHUS U CTAPEHUSI KIIETOK.

HNHcTpyKTHBHAS KapTOUYKa
1. IToaroroBbTE MUKPOCKOI K padoTe.
2. IlpuroroBbTe npenapar KUBbIX KJIETOK AMHUAEPMBI JyKa WU JUCTA 3J10JEH, IOMECTUTE
€ro B KaIUIK BOJBI HA IPEIMETHOE CTEKJIO U HAKPOWTE IOKPOBHBIM.

3. PaccmoTpute mpenapar npu MalioM YBEIMYEHUH MHUKPOCKOMA, BEIOEPUTE yYaCTOK C JKUBBIMU
kietkamu. [Ipu OOJIbIIOM yBEIMYEHHUH MHUKPOCKOIA 3aMEHHUTE BOAY I10J MOKPOBHBIM CTEKJIOM
pacTBOpoM xJiopuja Hatpus. Jis aToro c

OJIHOM CTOpPOHBI IIOKPOBHOI'O  CTEKJIA ( Inasmonus
Kal‘[HI/I}“e pacTBOp XJopHAa HaTpus, a C e T h—
Apyrou ()IJ'ISI yYAaalICHUA BOJBI ) - i — KJIETOYHOH CTEeHKe J1aB-
ot "o s %y AP JICHUEM, CO31aBacMbIM
U3-TI0J] TIOKPOBHOT'O CTEKJa) MPUIIOKHTE ' LI - \—_ LIEHTPaJIbHOI BAKYOJIbIO
/‘Qﬁ f——__—.—_’—""‘_

¢unbTpoBasibHYI0 Oymary. HaOmropaiite

TyprecueHTHas KjieTka

SABJICHUC Jj1a3sMoJim3a — OTCJIOCHHUC

OUTOIJIa3MBbI C BKIIFOUCHUAMUAU oT KOHLIEHTPUPOBaHHbIN BHEUIHUH
o pacTBOp

KIJICTOYHOHU CTCHKMU. *——-—J g‘/

b
4. TTocne 3aBCPIICHUSA IJIa3MOJIN3a S e G
3aMCHHUTC PacTBOP XJIOpHAA HATPHU II0OJ (o N
[Mporoniact OTXOAUT OT
INOKPOBHBIM CTCKJIOM Ha HauyuHarwumics nia3Moians KJ'PGTOL{HOﬁ CTEHKH

AUCTUIININPOBAHHYIO  BOAY, KaK  3TO KoHUEHTpHpOBaHHBIH

omucano B 1n.3. HaOmropalite sBieHne ;L__\"z*i‘i”“" PacTeop

JCIIJIa3MOJIn3a — BOCCTAHOBJICHHUEC o0beMa R 3 f K e
"’l JIETOYHAsl CTEHKa

OUTOIIIIa3MBI. 2% i—— CoxaBLMiicst mpororuiact
N

-——\ﬁf ~. Kirerounasi MmemOpaHa

[Tna3mMonu3 B KJIEeTKe 3aBECpUINIICSH

BBIBO/I
Ilnazmoaus —

OH npoucxoauT, ecau

Jensiazmoius —

SIBjIeHHe HA0JII0/1aeTCA, eCJIH

97



JleMoHCTPAaUMOHHAS BepPCUS NMPAKTHYECKUX PadoT

[IpakTnueckas padora «CocTaBieHHE U aHAIU3 POJOCIOBHOM».

Henb: HayunTbes cocTaBisTh poOJOCIOBHYIO U J€laTh €¢ aHanu3. Ha KOHKpETHBIX mpuMepax
paccMOTpeTh HaclleJ0BaHUE ITPU3HAKOB, YCIOBUS UX MPOSIBICHHUS.
O0opynoBaHme: KOMIIBIOTED, IPOEKTOP, MPE3EHTALUS «AHAINU3 POIOCIOBHON»

Xon padoTsli:
Kparkue Teopernueckue cBeeHHA

I'eneanozuueckuit memoo — >TO METOJ W3YYECHHMS POJOCIOBHBIX, C IIOMOIIBIO KOTOPOTO
MIPOCJIEKUBACTCS pacnpezeneHue 0onae3Hu (Mpu3HaKa) B CEMbE WM B POJY C yKa3aHUEM THUIIA
POACTBEHHBIX CBA3EH

MEXy YieHaMHU POJOCIOBHOM.

T'eneajornyeckuii MeToJ BKJIIOYAET B ce0d ABa dTamAa:

1)CocraBnenue POIOCIOBHOM u eé
2) 'enernyeckuil aHaIU3 MOJIYYEHHBIX JaHHbIX.

IIpu cocraBiieHMH pOAOCIOBHOM MPUHSTO UCIIOIB30BATh CIIELUAIBHBIE CUMBOJIBIL:

rpadguyeckoe Hn300pakeHHE;

3popoBas XeHWwuHa
cubcol

3A0OPOBLIA MyX4YMHA

ﬁ% MOHO3UrOTHLIE
6nusHeus:

On

npo6ana

0 oo

AN3UTOTHDBIE
6nu3sHeus!

non HemssecTeH G6ecnnoTaHbin Gpak

BbIKMAbIW
sBHe6padyHoe
noTomMmcTeo

MeaAMUMHCKMA abopT

392, 0o

o-O

Pwc. 7.6

MEPTBOPOXAEHHbLIA
6paxk

KPOBHOPOACTBEHHbIR
6pax

NoBTOpPHbLIA Gpax

BHebpadyHan CBR3b

el

A=

oese

0 Q

CHMBONBI, NCRIONBIYEMBIE MNP COCTABNEHNN POROCTOBHbBIX

G6onbHbIE

reTepo3snroTHsble
HOCMTeNun peyec-
CUBHOIroO reHa

N4 HO
o6cnepnoBaHHbIe

ymepwmue

IIpobanp - 1110, ¢ KOTOPOro HAYMHAKOT COCTABIEHUE POJOCIOBHOM.
Cubcpl — KpOBHBIE POJICTBEHHUKH (OpaThsi, CECTPHI).

CocraBJjsis rpaguyeckoe H300pakeHne po0CJI0BHOI, COOIIONAIOT CJIeYIOIIHe

npaBuJIa:
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® HAYMHAIOT POJOCIOBHYIO ¢ TpobOaHma (0coO0M, Ha KOTOPYIO COCTaBISIETCS POJIOCIOBHAS).
Bpatess u cecTpbl pacronaratoTcsi B TOPSAKE POXKISHUS CleBa HAMpaBo, HAuWHAs CO
CTapIIIero;

® [IPEICTABUTENIN KaXJIOTO MMOKOJICHUS B POJIOCIOBHON PacIioaratoTcs CTpOro B OJIUH P,

® PHUMCKHMHU IH(pamMu 0003HAYAIOTCS TOKOJICHHS: CJIEBa OT POJAOCIIOBHON CBEPXY BHH3;

e apabckumu mudpamMu HyMEepyeTcsi IOTOMCTBO OJTHOTO ITOKOJICHHS (BECh PsijI) ClieBa HAIPaBO
MOCIIEAOBATENBHO (TIOJ] KKIBIM IMPEACTABUTEIIEM — POJCTBEHHHUKOM). Takum oOpazom,
KaKJIbIH YJIEH POJIOCIIOBHON nMeeT cBoi mudp, Hanpumep 11-3, 111-6.

B 3aBHCHMMOCTH OT JIOKAJIM3AIUM U CBOMCTB reHa pa3jinyaloT cjeaylolue THIIbI
HacJIeJOBAHHUA:

- ayTOCOMHO-TOMHHAHTHBIIA;
- ayTOCOMHO-peleCCUBHBII;
- X u Y-cuenjieHHoe HacJief0OBaHue;
Uto Takoe ayToCOMBI? (Henonogvle XpOMOCOM, NAPHBLE XPOMOCOMbBI, OOUHAKOBLLE ) MYHCCKUX U
JHCEHCKUX OP2AHUZMOS.).
- A YTO 3HAaYUT  AyTOCOMHO-JIOMUHAHTHBIH UM  AyTOCMHO-PELIECCUBHBI  THUII
HaCJICOBAHUA? (NPUSHAKU KOMOPblEe HAXOOSMCSL 8 IMUX XPOMOCOMAX)
- A dro 3HaunT X W Y — CHEIUICHHOE HacienoBaHue?( [euvl, J0KAIU308aHHblE 8 NOJOBbIX
Xpomocomax, 0603Haqai0m KAK cyenierHsle C I’lOJZOM)

PaCCMOTpI/IM MMPU3HAKKU HCKOTOPLIX THIIOB HACJICAOBAHHA.

1.AyTOCOMHO-TIOMMHAHTHBIH THII HACJIEI0BAHUS

1 )npu3HaK MPOSBISIETCS] B KAKIOM TTOKOJICHUH,

2)npu3HaKkoM 00s1aaeT pebeHoK y poauTeneil — obnagareneid Npu3HaKa;

3)npusHaKkoM 00J1aJat0T B paBHOM CTETIEHU MY>KUMHBI U )KEHIIUHBL;

4)BepositHOCTh HacnenoBanus 100 % (ecmu XoTs Obl OJIMH POJUTENH TOMO3UTOTEH), 75 % (ecnu
00a poaurens reTepo3uroTHsl) U 50 % (eciau oJIMH POIUTENh TETEPO3UTOTEH).

2.AyTOCOMHO-pelecCUBHBIN TUII HACJIET0BAHUS

!

=Y

8

l

1 )ipu3HaK MPOSBIISETCS HE B KAXKIOM IMOKOJICHUU;
2)npu3HaKoM o0JsamaeT peOeHOK (rOMO3WTOTa), POXKIACHHBIM OT poauTenei (TeTepo3uror), He
00Ja1al0uX TaHHBIM TPU3HAKOM;

6§ 7
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3)npu3HaKkoM 00J1aJaloT B paBHOM CTETIEHU MY>KUMHBI U )KSHIIUHBL;

4)BepossTHOCTH HacienoBanus 25 % (ecnu oba pomutens rerepo3urotHsl), S0 % (ecnu onuH
POJUTENb FETEPO3UTOTEH, & BTOPOM TOMO3UIOTEH MO perieccuBHOMY npusHaky) u 100 % (ecnu
00a pouTeNsi PeIieCCUBHBIE TOMO3UTOTHI).

3.X-cuenJieHHbIH penecCHBHBINA THII HACJEeA0BAHUSA

1)yarie mpu3HaK BCTpEYaeTCs y JIUI MY>KCKOTO T10J1a;

2)yailie IpU3HAK IPOSBISAETCS Yepe3 MOKOJICHHUE;

3)eciu 0b6a poauTeIs 3J0POBBI, HO MaTh TE€TEPO3UTOTHA, TO MPU3HAK YacTo mposBisieTcs y 50%
CBIHOBEH;

4)ecnu orer| 00JeH, a MaTh IeTEPO3UTOTHA, TO OONATATEISIMH NMPU3HAKA MOTYT OBITH W JIHMIIA
JKEHCKOTO 11014,

Tak HacieayrTcs y ueaoBeka reMopuiIns, JaJlbTOHU3M, YMCTBEHHAs! OTCTAJIOCTh C JJOMKOH X-
XPOMOCOMOM, MbltieuHast nuctpodus romenna, cuaapom Jlenra-Haiixana u ap.

CocraBbTe POAOCIOBHYIO U3 NPCAIOKCHHBIX BAPHAHTOB.

Saganue Ne 1
CocTaBbTe pOIOCIOBHYIO CEMBH CO CIydyaeM caxapHoro quabera.

IIpo6ana — GonbHAs KEHIUHA, ee Opar, cecTpa U poAauTeNH 310poBbl. CO CTOPOHBI OTIIA
UMEIOTCS CJIEIYIONINe POJCTBEHHUKH: OONBHOM CaxapHbIM TUA0ETOM s/l W JBE 3710POBBIC
tetr. OlHa W3 HUX HMMEET TPEX 3J0POBBIX JNIETEH, BTOpas — 3J0pOBOro chiHA. Jlemymika u
6alymika co CTOpoHBI 0oTHA — 310poBbl. CecTpa 6aOymiku Oosena caxapHbIM AuadeToM. Math
npobanaa, neAymka M 0abyllka ¢ MaTEepUHCKOW CTOPOHBI 3/10pOBBI.Marh MMEET 310pOBOTO
Opata .Y pmsanu n1Ba 370poBbIX peOeHka. OmpenenuTe XapakTep HacjieIoBaHUs OOJIe3HU U
BBIYUCIIUTE BEPOSATHOCTH POKACHUS OOJIbHBIX JIETEH B ceMbe MPpoOaH/a, €ClIi OHA BBIHET 3aMyK
3a 3JI0pOBOTO MY>KUHHY.

3aganue Ne 2

CocTaBbTe pOIOCIOBHYIO.

IIpo6ana 6oneH BpoXKACHHOM KaTapakToi. OH COCTOUT B Opake cO 3J0pOBOM KEHITUHON U
uMeeT OOJBbHYIO J04b M 3/10poBoro ceiHa. Oterr mpobanga OojieH, a MaTh 37I0pOBa U MMEET
3I0POBYIO CECTPY M 370POBBIX poauTenei. Jlemaymika mo JuHuM oTia 6oJeH, a 6adyika 310poBa.
[IpoGana uMeeT Mo JUHHUH OTIA 3J0POBBIX POJHBIX TETIO W JAMI0. (1 >keHaT Ha 370pOBOM
JKCHIIIUHEC. VYV Hux TpU 3O0POBBIX CbIHA. OHpe)IeJ'II/ITe TUII HACJICOOBAaHHA IIpHU3HAKa U
BEPOSATHOCTH MOSBJICHUS B CEMbe JOUYepU MpoOaHaa OONBHBIX BHYKOB, €CIIM OHA BBIMJET 3aMYyXkK
3a TETEPO3UTOTHOTO 110 KaTapaKkTe dTOTO THITA MYXYHHY.

3amanne Ne 3
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CocTaBbTe pOJOCIOBHYIO.
Opna u3 GopM paxuTa He U3JeUnBaeTCsl OOBIYHBIMU J03aMHU BUTamMuHa /1.

IIpob6ana roHomia, crpagaromuii 3toii (opmoii paxura. Ero cectpa 3mopoBa. Math
npobanma OoibHA PAaXUTOM, OTEI[ 3M0pOB. Y Marepu mpobaHaa ObUIO Tpoe OpaTheB — Bce
3n0poBel. [len mpobanga mo nuHUM MaTepu OoiieH, 6a0ka 3g0poBa. [len uMmen ABYX 310pPOBBIX
OpaTheB U OJTHOTO OOJIBHOTO. Y 3J0POBBIX OpaTheB Jie[a OT 3J0POBBIX KEH OBLIIO MATH 310POBBIX
CBIHOBEH (Y OJIHOTO YeThIpEe, Y APYroro — ojuH). Y 6071pHOTO Oparta nena sxeHa Oblia 310poBa. Y
HUX OBLIO TpH OOJIbHBIE JOUYEPH U JBa 3J0POBBIX ChiHA. Y ABYX OOJIBHBIX Jouepel Opara aena
npoOaH/ia OT 30POBBIX MYKEH OBLIO MO OMHOM 3a0poBoi mouepu. EmE y omHo#l OGosbHOMU
nouepu Opara neia mpobaHya, COCTOAIICH B Opake co 3I0POBBIM MYXYHHOH, IBa ChIHA, OJMH U3
KOTOPBIX OOJIEH U O0JbHAS 0Yb. Y 3JI0pPOBBIX CBIHOBEH OpaTa nema mpoOaHaa KEHBI 3JOPOBBI,
3JIOPOBBI U BCE UX JIETH.

Omnpenenute BEpOATHOCTh POXKACHUSI OOJBHBIX PAXUTOM JIeTeH B ceMbe MpoOaHaa B cirydae
€CJIM OH BCTYIUJI B Opak co CBOel OOJIBHOM TPOIOPOIHOM CECTPOH.

CaenaiiTe cBOIO POAOCJIOBHYIO IO IBETY I'J1a3 WJIM IBETY BOJIOC.

BeiBoa:

2. OueHOYHBIE CPEACTBA AJIA IPOMEKYTOYHOM aTTeCTAlMU 00y4al0IIUXCH

[TpomexxyTouHast aTTecTalus OCYLIECTBIICTCS B popMe KOHTPOIBbHOM paboTs (1
nonyronue 11 xnacc).

Dono oyeHoUHBIX CPeOCmE 011 NPOBEOCHUS NPOMENCYMOUHOU ammecmayuu

1. B nonoBoii knerke ropusuibl 24 xpomocoMmbl. Kakoil Habop XpoMOCOM HMEIOT
KJIETKH KO>KH 3TOr0 opranusma? B oTBeTe 3anuimnTe TOJbKO KOJIMYECTBO XPOMOCOM.

2. CKONbKO HYKJIEOTHIOB COCTAaBJISIIOT aHTUKOAOH LieHTpainbHoi netnu TPHK? B
OTBETE 3aMUILNUTE YUCIIO.

3. CKOJIBKO OBOTH/JI M TIOJIIPHBIX TEJIEIl 00pa3yeTcs B pe3ysbTaTe OBOTEHE3a U3 TPEX
JTUIIJIONIHBIX MIEPBUYHBIX MOJIOBBIX KJIETOK? B oTBeTe 3anmuimTe noapsij ABa COOTBETCTBYIOIINX
YHUCIIa: YUCIIO OBOTHU/I, 3aTEM YUCIIO TTOJISIPHBIX TEJIEll.

4. Opnna u3 ueneit JIHK umeer monekynapuyto maccy 62 100. Onpenenure maccy
Oenka, 3akomupoBaHHOro B jganHoW monekyne JIHK. B ortBere 3amummre TOIBKO
COOTBETCTBYIOIIEE YUCIIO.

5. B JIHK Ha om0 HYKJI€OTHIOB C T'YaHMHOM M IUTO3MHOM Mpuxoautcs 36 %.
Onpenenure MPOLIEHTHOE COJAEPKAHUE HYKJICOTHIOB C aJCHMHOM, BXOSIIMX B COCTaB
MOJIEKYJIbI. B 0TBeTE 3amuImTe TOJIHKO COOTBETCTBYIOIIEE YHCIIO.

6. Vuacrok nsynenoueuynoir mosekynsl JJHK comepxut 240 nykineotunoB, 67 u3
KOTOPBIX B KauyeCTBE a30THCTOTO OCHOBaHUS HWMEIOT ajaeHuH. Omnpenenute KOJIUYeCTBO
HYKJICOTUJIOB C IIUTO3MHOM, BXOJSIIUX B COCTaB MOJIEKYJbl. B OTBeTe 3amuuIuTe TOJBKO
COOTBETCTBYIOIIIEE YHCIIO.

7. VYuacrok asyuenoueuynor mosiekyisl JJHK comepxut 240 nHykineotunos, 67 u3
KOTOPbIX B KauyeCTBE a30TUCTOIO OCHOBaHUS HUMEIOT aJeHuH. Omnpenenure KoJIUYeCTBO
BOJIOPOJIHBIX CBsI3UN B JIAHHOIZ HEIN [JIuk, BXOOAImMX B COCTaB MOJEKYJbl. B orBere
3aMUIINTE TOJIBKO COOTBETCTBYIOIIEE YUCIIO.
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8. CKOJBbKO BUTKOB UMEET y4acTOK J1BoiHOM cnimpanu JAHK, konTponupyrommi
cuHTe3 Oenka ¢ MonekynspHoit Mmaccoit 2000, ecnmi Ha oguH BUTOK criupanu JTHK npuxomurcs
10 nykneoruioB? B oTBETE 3aMIINTE TOJIBKO COOTBETCTBYIOIIEE YUCIIO.

9. YcTaHOBHTE COOTBETCTBUE

10. 1) mepoxoBaTas YHAOIIA3MAaTHYECKas CETh  2) KOMIUIeKC [ obmxu
A) oOpazyer 1130coMbl  b) AETUT KIIETKY Ha CEKIIMH, TJ€ TPOUCXOAT PA3INUHbIE XUMUYECKUE
peakiuu  B) yyacTByeT B OCTPOCHHUHU KJIETOYHON CTEHKU
I') cocTouT U3 CTONKH MIOCKUX IUCTEPH U OTACTSIONINXCS OT HUX ITy3bIPHKOB
J1) yuacTByeT B cHHTE3€ OeiKa
E) oGecrieunBaeT TpaHCIIOPT BEIIECTB IO TPYOOUKaM M IUCTEPHAM

11.  VYcranoBute cooTBETCTBHUE 1) dyKapuoTHueckas 2) mpoKapHOTHYECKast

A) orcyrcTBYIOT MUTOXOHIpUM b) npucyrcrByet siapo B) umeer annmapat I'onbmpku
I') umeet muzocomer  J1) umerotcst Me3ocombl  E) umeercs onna kombieBas JJHK

14. YcranoBute coOTBETCTBHE 1) pacTUTeNbHAas KJIETKA BBICIIMX PACTEHUN 2) )KUBOTHAs
KJIETKa

A) umeer tactuapl - b) nMeeT KI€TOUHbBIN LIEHTP
B) He umeer uemnono3Hoit kietouHoi crenku [') umeer kpaxmanbHble 3epHa []) cmocoOHa Kk
darouTosy
E) conepxut kpymnHble BAaKyOJIH C KJIIETOUHBIM COKOM

15. YcranoBute cooTBeTCTBUE 1) 3HEpPreTHyYecKuil 2) MaacTUYECKUun
A) sHeprust ocBoOOk1aeTcs U 3anacaercs B Monekynax AT® b) npoucxoaut B 1u3ocomax,
MUTOXOH/IPHSIX, IUTOIIa3Me B) opranndeckue BemecTBa cuHTE3UpyoTcs ') opranudeckue
BEIIECTBA PACIIEIIISIOTCS
J1) nporcxomuT Ha pubocoMax U B xstoporuiactax E) pacxomayercst sHeprus, 3aKII0YEHHAsS B
Mouekynax ATO

16. Ycranosure coorBercteue YPOBEHb OPI"TAHU3AIINUN BEJIKA

1) nepBuuHas CTpyKTypa 2) BTOpUYHAsi CTPYKTypa

A) Bo3MOKHa oOpatuMas JeHatypauusa b) nognep:xuBaercs 3a CHET KOBAJIEHTHBIX
MENTHIHBIX CBSA3EH
B) oOpa3zyercs ykiankoi NOJMNENTHAHBIX Leneil B acnupaib Wik BCTPYKTYpY
I') npencrasnsier co0oil mocie0BaTeIbHOCTh AMUHOKUCIIOT B TIOJTUIEITUIHOM 1IEMU
M) moanep:xuBaeTcs 3a CYET BOJOPOIHBIX CBS3EH

17. Ycranosure coorserctBue TUII KJIIETKU 1) npokapuotnueckass 2)
DYKapHOTHYECKAs

A) mutoxonapuu b) me3ocombl  B) oxna konbresas JJHK
I') obopmnennoe snpo  JI) xpomocomsr  E) Hykineonn

18. YcranoBute cooTBeTcTBHE 1) MUTO3  2) Meiio3

A) IPOUCXOAUT OAHO JIeieHNe b) MpONCXOANT KOHBIOTANUS U KPOCCHHTOBEP XPOMOCOM
B) o0Opa3yrotcs ueTsipe ramnouubie kietku ') 00pa3yroTcs ABe TUILIOUAHbBIE KIETKU
J1) IpOMCXOTUT BA JIEICHUS

19.. YcranoBurte cooTBeTCTBUE 1) Bakyonu  2) JIM30COMBI

A) obecrieunBalOT OCMOTHYECKOE U TYpropHoe nasieHue b) comepkar pepMeHThI
B) obecnieunBaroT BHYTpUKIETOYHOE THIIeBapeHue [') HeOombIne my3pIphbKU
J1) yaactBytoT B BonHOM oOmeHe E) comepxar
KJICTOYHBINA COK (y pacTeHUI)

20. YcTaHOBUTE COOTBETCTBUE C
PUCYHKOM
A) nanunune cooctBennon JJHK
b) pynkuus cuntes 6enka
B) nememOpanHbIii opraHong
I') umeroTcst KpUCTHI
J1) Menkue opraHOH 1Bl OKPYTIION WK
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rpruOOBHIHON (HOPMBI
E) bynkuus cunrez ATD

21. YCTOHOBUTE COOTBECTBHME COCTABJIAIOINE YACTU
KATABOJIM3MA

1) aHa’poOHBIH dTan  2) a3pOOHBIN dTaIl
A) IPOUCXOAUT B MUTOXOHJpUAX b) mporecc ¢ meMOpanamMu He CBsI3aH
B) Monekyna rinroko3sl pacnaznaercs Ha 18e MoJieKynbl [IBK
I') mpoucxoaut B uuroruiazme Jl) MOJIEKYJbl MOJIOUYHOM KUCIIOTBI OKUCIISIOTCS 10 YIJIEKHCIIOTO
rasa 1 BOJIbl
E) obpazyercs 36 monekyn ATD

22, YcTraHOBUTE COOTBETCTBUE 1) cBeTOBass 2) TEMHOBas

A) COHEUHBIH cBeT HE0OX0 UM
b) arombl BOJOpOa MPUCOETUHSIOTCS K
MoJIeKyJaMIiepeHocunkaM B) npoucxoaut
CBsI3bIBAHUE YIIIEKUCIIOTO ra3a I') comHeuHblit
cBeT He Tpedyercs []) cuntes kpaxmaia E) B
pe3yibTare OoTOIM3a BOJbl 00pa3yrOTCs HOHbI
BOZIOpOAA

23. YcTaHOBUTE COOTBETCTBUE C
KJIETKaMU

A) kpynHble Bakyonu b)
rerepoTpodHbIil criocod nutanus B) nenrpuomm [') mutactuner  J]) pe3epBHEBIA yriieBoa —
riukoreH E) knetouHas creHka

24. YCcTaHOBUTE COOTBETCTBHE C

OpraHonjaMu / . %\\;\\

A) obecnieunBaeT poTocuHTE3 / ’é_ E 5 .j

b) BHyTpeHHss1 MeMOpaHa oOpa3yer (( —= - ::%7)

TUJTAKOUTBI \ e — '}‘:. r

B) BHYTpeHHss OJIOCTh MaTPUKC NE y
T

I') BHyTpeHHss1 MeMOpaHa 00pazyeT KPUCTHI

J1) o6ecnieunBaet cunte3 ATD 1

E) BHyTpeHHS [IOJIOCTh CTpOMa
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IIpunoxenue 2 k padoveil nporpamme

KAJIEHAAPHOTEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O

NNPEAMETA
Ne Paznen / rnaBa Kon-Bo | Tum 3anstust | Bun u gopmel | Kanennapusie/daxtu
/ Tema 4acoB KOHTPOJIS YecKHe
y4eOHOr0 npeaMeTa CPOKH MPOBEICHHS
10 knacc/ 1 rox ooyuyenusi (102 yaca)
TEMA 1. 2
BUOJIOI'USA KAK
HAYKA (1 9)
1. | JImarHoctuyeckuii cpe3 | 1 Ypok Bxomnoit
KOHTPOJIS ¥ | KOHTPOJIB!
IIPOBEPKU TECTUPOBaHUE
3HAHUU u
YMEHUI
2. | buonorus xak 1 Ypok
KOMILIEKCHAs HayKa ¢bopmupoBaH
Y KaK 4acTh s HOBBIX
COBPEMEHHOTO 3HaHUH
o01ecTBa
TEMA 2. ’)KUBBIE 4
CUCTEMBbI 1 UX
N3YYEHUE
3. | XKusble cuctembl u ux | 1 Ypok
CBOMCTBA ¢hopmupoBan
s HOBBIX
3HaHUHI
4. | Xussie cuctempl u ux | 1 Ypok
CBOMCTBA ¢hopmupoBan
s HOBBIX
3HaHUHI
5. | YpoBHeBas 1 Ypok
OpTaHU3aIHsl JKUBBIX ¢dbopmupoBaH
cHCTEM s HOBBIX
3HaHUHI
6. | YpoBHeBas 1 Ypok [Toypounsrii
OpTaHU3aIHsl KUBBIX MPUMEHEHHS | KOHTPOJIIB!
cucTeM 3HaHUN  Ha | MpaKTHYecKas
MIPaKTUKE pabota
TEMA 3. 4
BUOJIOIus
KJIETKH
7. | Ucropust oTKpBITUS 1 Ypox
Y U3y4YEHHUS KIIETKH. ¢dbopmupoBaH
Knerounas Teopus s HOBBIX
3HAHUU
8. | Uctopus oTKphITHS 1 Ypok
U U3y4YEHHUs KIETKH. ¢dbopmHpoBaH
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Knerounas teopust

nus HOBBIX

3HaHUI
9. | Metoast Ypok
MOJIEKYJISIPHOM ¢dhopmupoBan
U KJIETOYHOU OMOJIOTUHU Ui  HOBBIX
3HaHUI
10. | Meronusr Ypok Temaruuecku
MOJIEKYJISIPHOM KOHTPOJSL U | KOHTPOJIb:
Y KJIETOYHOU OMOJIOTUU MIPOBEPKH TECTUPOBAHUE
3HaHUI u
yMEHUHI
TEMA 4.
XUMHUYECKAS
OPI'AHU3ALIUA
KJIIETKH
11. | Xumuueckuii coctaB Ypok
KieTku. Bona dbopmupoBan
Y MUHEpaJbHbIC s  HOBBIX
BEILIECTBA 3HaHUHI
12. | Opranuueckue Ypok
BEIIECTBA KJIETKU — dbopmupoBan
Oenku 1Sl HOBBIX
3HaHUHI
13. | Opranuueckue Ypok
BEIIECTBA KJIETKU — dbopmupoBan
Oenku 1Sl HOBBIX
3HaHUHI
14. | Oprannueckue Ypok
BEIIECTBA KIETKH — (dhopmupoBan
YTIIEBOBI YsT HOBBIX
3HAHUU
15. | Oprannueckue Ypok
BEIIECTBA KIETKH — dbopmupoBan
JIUTIU TG YsT HOBBIX
3HAHUU
16. | Opraaunyeckue Ypok TemaTnueckn
BEIIECTBA KIETKH — KOHTPOJISI U | KOHTPOJIb:
JIUTIH TG MIPOBEPKH KOHTPOJIbHAs
3HAHUU U pabora
YMEHHUH
17. | HyknenHoBbIe Ypok
KucaoTel. CTpoeHue dhopmupoBaH
u ¢pyakuu JJHK, PHK, U1 HOBBIX
AT®. MeToas! 3HAaHUH
CTPYKTYpHOU OMOIIOTHH
18. | Jlaboparopuas pabota Ypoxk [ToypounbIii
«OOHapyxeHue 0eIKoB MPUMEHEHHS | KOHTPOJIb:
C TIOMOIIIBIO 3HaHWH  Ha | mabopaTopHas
KaueCTBEHHBIX MIPaKTUKE paborta
peaKuuii.
TEMA 5.
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CTPOEHHUE

N ®YHKLIUN
KJIETKH
19. | Tunsl KJIETOK. Ypok
[TpokapuoTnueckas ¢dbopmupoBan
KJIETKa Ui  HOBBIX
3HaHUHI
20. | Tumbl KJIETOK. Ypok
[TpokapuoTnueckas ¢dbopmupoBan
KJIETKa Ui  HOBBIX
3HaHUHI
21. | Ctpoenue Ypok
9yKapuOTHYECKON ¢dbopmupoBan
KJICTKH. s  HOBBIX
[ToBepXHOCTHBII 3HAHU
anmnapar KJIeTKH
22. | Hurorunasma u eé Ypok [Toypounsiii
OpTraHOUbI. MIPUMEHEHHSI | KOHTPOJIb:
JIaboparopHast pabota 3HaHUN  Ha | JabopaTopHas
«UccnenoBanue MIPaKTUKE paboTta
TUTa3MOJIH3a U
JeT1a3MOJIH3a B
PacTUTEIBHBIX
KIJIETKax).
23. | HememOpanHsbie Ypok Temaruuecku
OpPraHoUbl KJIETKU ¢bopMupoBaH | i  KOHTPOI:
U HOBBIX | KOHTPOJIbHAS
3HAHUU pabota
24. | Crpoenue u GyHKIHU Ypok
anpa ¢dbopmupoBaH
s HOBBIX
3HAHUU
25. | CpaBHHTENbHAS Ypok
XapaKTepUCTHKA KOHTpOJIST |
KIIETOK DYKapHOT MIPOBEPKH
3HAHUU u
YMEHHUH
26. | JIaboparopHast pabota Ypox [Moypounsrii
«M3yyeHue  cTpoeHUs MPUMEHEHHS | KOHTPOJIb!
KIIETOK Pa3IUIHBIX 3HaHUH  Ha | mabopaTopHas
OpPTraHU3MOBY. MIPAKTUKE pabota
TEMA 6. OBMEH
BEHIECTB
N MMPEBPAILIEHUE
JHEPI'M
B KJIETKE
27. | OOMeH BemecTB — Ypoku
MeTaboJIu3M dhopmupoBaH
s HOBBIX
3HaHUUI
28. | ABTOoTpO(HBIH THII Ypok
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oOMeHa BeIIeCTB. ¢dbopmupoBaH
dorocuHTE3 Ui  HOBBIX
3HaHUHI
29. | ABTOTpO(dHBIH THIT Ypok
oOMeHa BEIIeCTB. ¢dbopmupoBan
dotocuHTE3 s HOBBIX
3HaHUHI
30. | ABTOTpOdHBII THIT Ypok
oOMeHa BEIIeCTB. ¢dbopmupoBan
XeMocHuHTe3 s HOBBIX
3HaHUHI
31. | ABTOTpOdHBIH THIT Ypok
oOMeHa BEIIeCTB. ¢dbopmupoBan
XeMocHuHTe3 s HOBBIX
3HaHUHI
32. | DHepreTHUecKui Ypok
o0MeH — ¢dbopmupoBaH
JTCCUMUIISIIAS s HOBBIX
3HaHUHI
33. | DHepreTHUecKUui Ypok [Toypounslii
o0MeH — MOBTOPEHUH, | KOHTPOJIB!
JTCCUMUIISIIAS cucTeMaTH3a | Ompoc
[UU u
00001IeHNS
3HAHHMH,
3aKpeIUICHUS
yYMEHUHI
34. | JIaboparopHas paboTa Ypok [Toypounsrii
«3yuenue MPUMEHEHUS | KOHTPOJIb:
(bepMeHTaTUBHOTO 3HaHUl  Ha | mabopaTopHas
pacIlernieHus MIPaKTUKE paborta
MEePOKCH/Ia BOJIOPOJIA B
PaCTUTENLHBIX U
’KMBOTHBIX KJIETKaX».
TEMA 7.
HACJIEACTBEHHA
A UHOOPMALIUS
U PEAJINBAIIUS EE
B KJIETKE
35. | Peakiun MaTpuaHOTO Ypok
CHHTE32 ¢dbopmupoBaH
U HOBBIX
3HAHUU
36. | Peakiun MaTpu4HOTO Ypok
CHHTE32 ¢dbopmupoBaH
U HOBBIX
3HAHUU
37. | Cunre3 Oenka Ypox
¢dbopmupoBaH
U HOBBIX
3HAHUU
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38. | Cunres Oenka Ypoxk
dhopmupoBaH
s HOBBIX
3HaHUI
39. | MexaHu3Mbl VYpoxk
9KCIPECCUH I'€HOB ¢dbopmupoBaH
s HOBBIX
3HaHUI
40. | MexaHU3MBI Ypok
HKCIPECCUH I'€HOB ¢dbopmupoBaH
s HOBBIX
3HaHUI
41. | OCHOBBI BUPYCOJIOTUH. Ypok
HNudopmanmonnas dhopmupoBaH
omoorus U1  HOBBIX
3HaHUI
42. | IlpakTrueckas pabora Ypok [Toypounslii
«Coznanue MmoJenu IPUMEHEHHs | KOHTPOJIb!
BUpYCa». 3HAHUW  Ha | IpaKkTU4yecKas
IIPAKTHKE pabota
TEMA 8.
"KU3HEHHBIN
HOUKJI KIETKHA
43. | )Ku3HeHHbBIA UK Ypok
KJIETKU ¢dbopmupoBaH
s HOBBIX
3HaHUHI
44. | MaTpu4HbIi CHUHTE3 Ypok
JTHK. Xpomocomsl ¢dbopmupoBaH
s HOBBIX
3HAHUU
45. | MatpuuHbIi CUHTE3 Ypok
JTHK. Xpomocomsl ¢dbopmupoBaH
s HOBBIX
3HAHUU
46. | JlabopaTopHas paboTa Ypox [Moypounsrii
«M3yuenune xpoMocoM IIPUMEHEHUSI | KOHTPOJIb:
Ha TOTOBBIX 3HaHUW  Ha | JabopaTopHas
MHUKpOIIpenaparaxy. IIPaKTUKE pabota
47. | JleneHue KJI€TKU — Ypok
MUTO3 ¢dbopmupoBaH
s HOBBIX
3HAHUU
48. | [leneHue KIETKH — Ypok
MUTO3 MIOBTOPEHUI,
cUCTeMaTu3a
UU u
00001eHus
3HAHUMH,
3aKperIeHUs
yMEHUHI
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49. | Perymsuus 1 VYpoxk
AKHU3HEHHOT'O LIUKJIa KOHTpOJIS |
KJIETOK MIPOBEPKH
3HaHUI u
yYMEHUHI
50. | Perymsmmst 1 Ypok
KU3HEHHOTO LIUKJIa KOHTpOJNSL |
KJICTOK IIPOBEPKHU
3HAHUU u
YMEHHUI
TEMA 9. 10
CTPOEHMUE
N ®YHKIIUN
OPI'AHU3MOB
51. | Opranusm kak equHoe | 1 Ypok
1esoe ¢dbopmupoBaH
s HOBBIX
3HaHUI
52. | TkaHu pacTeHuil. 1 Ypok [Toypounsiii
JIaGoparopHas paboTa IPUMEHEHHs | KOHTPOJIb!
«M3yueHune TKkaHen 3HaHUN  Ha | JabopaTopHas
pacTeHui». IIPAKTUKE pabota
53. | TkaHM )KUBOTHBIX 1 Ypok [Toypounslii
U 4eJIoBeKa. IPUMEHEHHs | KOHTPOJIb!
JIaboparopHast pabota 3HAaHUW  Ha | JlabopaTopHas
«M3ydyenue Tkanen IIPAKTHKE pabora
KHBOTHBIX.
54. | Opransl. Cucremsl 1 Ypok Temarnueckn
OpTaHoOB KOHTpPOJNISL ¥ | i KOHTPOJIb:
MIPOBEPKHU TECTHPOBaHUE
3HAHUU u
YMEHUHI
55. | Onopa Tena 1 Ypok
OpraHU3MOB. ¢hopmupoBan
JIBI>KEHE OPTaHU3MOB s HOBBIX
3HaHUHI
56. | [luTaHnue opraHu3MoB 1 Ypoku
¢hopmupoBan
s HOBBIX
3HaHUHI
57. | Apixanue opranu3mon. | 1 Ypok
Tpancmoprt BemecTs dbopmupoBaH
y OpraHu3MOB s HOBBIX
3HaHUUI
58. | Beinenenue 1 Ypok
Yy OpraHu3MOB (dhopmupoBan
s HOBBIX
3HaHUUI
59. | 3ammra y opranuzmoB | 1 Ypok
(dhopmupoBan

us HOBBIX
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3HAHUH

60. | PazapaxxumMocTs Ypox [Toypounsrii
U peryJsinus MPUMEHEHHS | KOHTPOJIb!
Yy OpraHu3MOB. 3HaHUW  Ha | 1abopaTopHas
JlaGopaTopHas pabota MPaKTUKE paborta
«M3y4yeHue OpraHos
IIBETKOBOT'O PACTEHUS».
TEMA 10.
PASMHOKEHHUE
N PABBUTHUE
OPI'AHU3MOB
61. | ®opmbI pa3MHOKEHHS Ypok
OpraHU3MOB (dhopmupoBan
U  HOBBIX
3HaHUI
62. | ITonoBoe Ypok
pa3MHOXXeHue. Meiio3 ¢dhopmupoBan
U1  HOBBIX
3HaHUI
63. | ['ameTorenes. Ypoxk
O6pazoBanue dhopmupoBaH
Y pa3BUTHE MOJIOBBIX s HOBBIX
KJIETOK 3HaHUI
64. | JlaboparopHas padoTa Ypoxk [oypounsrii
«3yueHue cTpoeHus MIPUMEHEHHS | KOHTPOJIb:
MOJIOBBIX KJIETOK Ha 3HaHUIl  Ha | mabopaTopHas
TOTOBBIX MIPaKTUKE paboTta
MUKpPOITpenaparax»
65. | UaauBuayansHOe Ypok
pa3BuTHE ¢dbopmupoBaH
OpPTaHU3MOB — S  HOBBIX
OHTOI'€HE3 3HaHUHI
66. | Poct u pazButue Ypoxk
KUBOTHBIX ¢dbopmupoBaH
U  HOBBIX
3HAHUU
67. | PasmMHOXeHME Ypok Temaruuecku
Y pa3BUTHE pacTEHUIt KOHTPOJSL M | i KOHTPOJIb:
MIPOBEPKH TECTUPOBaHUE
3HAHUU u
YMEHHUH
TEMA 11.
I'EHETUKA —
HAYKA
O HACJIEACTBEHH
OCTH
N N3BMEHYUBOCT
N OPTAHU3MOB
68. | UcTtopus cTaHOBIECHUS Ypok
Y Pa3BUTHUS T€HETUKH ¢dbopmupoBaH

KaK HayKu

nus HOBBIX
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3HAHUH

69. | [Ipaktuueckas pabota Ypox [Toypounsrii
«3yuenue MPUMEHEHHS | KOHTPOJIb!
PE3yNbTaTOB 3HAHUW  Ha | MpaKTUYecKas
MOHOTHOPHUIHOTO MIPAKTUKE paborta
CKpEIIUBAHUS y
TP030(GUITBD).

70. | OcHOBHBIE TTOHATHS Ypok
Y CUMBOJTbI TEHETHKHU ¢dbopmupoBan

Ui  HOBBIX
3HaHUHI

71. | OcHOBHBIE IOHATHUS Ypok
Y CUMBOJTbI TEHETHKHU ¢dbopmupoBan

s  HOBBIX
3HaHUHI

72. | IlpakTuyeckas paborta Ypok [Toypounslii
«3yuenue MPUMEHEHHS | KOHTPOJIb!
pe3yNbTaToB 3HAHUW  Ha | MpaKTUYeCcKas
TUTHOPHUTHOTO MPaKTUKE paborta
CKpEIIUBAHUS Y
Jpo30(pUIIBDY.

TEMA 12.
3AKOHOMEPHOCT
n
HACJEJACTBEHHO
CTH

73. | 3akOHOMEpHOCTH Ypok
HACJIeTOBaHUS ¢dbopmupoBan
MIPU3HAKOB. S  HOBBIX
Mounorubpuanoe 3HAHUU
CKpEUIBaHHE

74. | Ananuzupyroiiee Ypok
CKpeLIMBaHUE. (dhopmupoBan
Henonnoe WSl  HOBBIX
JTOMUHHAPOBAHHE 3HAHUU

75. | Jurubpunnoe Ypok
CKpeIllMBaHNe (dhopmupoBan

S  HOBBIX
3HAHUU

76. | AurnGpumHoe Ypok
CKpeIllMBaHUe (dhopmupoBan

US  HOBBIX
3HAHUU

77. | CuemiesHoe Ypok
Haclle/IoBaHHe (dhopmupoBan
MIPHU3HAKOB. US  HOBBIX
XpoMOCOMHasi TeOpuUs 3HAHUU
HACJIEJICTBEHHOCTH

78. | JIaboparopHas paboTa Ypok [Toypounslii
«HccrnenoBanue MPUMEHEHHS | KOHTPOJIB!
3aKOHOMEpHOCTEH 3HAHUW  Ha | 1abopaTopHas
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MOIU(PUKAITTOHHON MIPaKTUKE pabora
W3MEHYUBOCTH.
ITocTpoenue
BapHUAIIIOHHOTO pAJia U
BAPUALIMOHHOMN
KPUBOI.
79. | I'eneTuka nmomna Ypok
TMOBTOPEHMUIA,
CHUCTEMAaTH3a
117071 u
00001mIeHus
3HAHHMH,
3aKpeIICHUS
YMEHHI
80. | 'enotum xak Ypok Temaruuecku
L[EJIOCTHAs CHCTEeMa KOHTPOJSL U | KOHTPOJIb:
IIPOBEPKHU TECTUPOBAaHUE
3HaHUI u
yYMEHUHI
TEMA 13.
3AKOHOMEPHOCT
n
N3MEHYUBOCTHU
81. | I3meH4nBOCTH Ypok
NpU3HAKOB. Bujipl ¢dbopmupoBaH
W3MEHYMBOCTHU s  HOBBIX
3HaHUHI
82. | MoaudukanuoHHas Ypok
N3MEHYUBOCTh ¢hopmupoBaH
U  HOBBIX
3HaHUHI
83. | I'enotunuyeckas Ypok
N3MEHYUBOCTb. ¢hopmupoBan
KombOunatuBHas U  HOBBIX
W3MEHYNBOCTD 3HAHU
84. | I'enotunuyeckas Ypok
U3MEHYUBOCTb. ¢hopmupoBaH
Komb6unaruBHas U  HOBBIX
W3MEHYNBOCTD 3HAHUU
85. | MyranmoHHas Ypok
U3MEHUYUBOCTb. MIOBTOPEHUI,
3aKOHOMEPHOCTH cUCTeMaTu3a
MYTaluOHHOTO 11704 u
mporiecca. 00001IeHMS
OnureHeTuKa 3HAHUH,
3aKperIeHUs
YMEHUHI
86. | MyranuonHas Ypox
U3MEHUYUBOCTb. MIOBTOPEHUI,
3aKOHOMEPHOCTH cUCTeMaTu3a
MYTalMOHHOTO 117041 "
rporiecca. 00001IeHMS
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OIUreHETHKA 3HAHUMH,
3aKperIeHUs
yMEHUHI

TEMA 14.

IT'EHETHKA

YEJOBEKA

87. | I'eneTuka yenoBeka. Ypok
dhopmupoBaH
Ui  HOBBIX
3HaHUI

88. | ['eneTnka yenoBeka. Ypok
dhopmupoBaH
Ui  HOBBIX
3HaHUI

89. | 'eneTnka yenoBeka. Ypok
dhopmupoBaH
U1  HOBBIX
3HaHUI

90. | MeToapl MEUIIMHCKOM Ypok

TeHETUKH ¢dbopmupoBan
U1  HOBBIX
3HaHUI

91. | Meroabl METUIIMHCKON Ypok

TeHETUKH ¢dhopmupoBan
U1  HOBBIX
3HaHUI

92. | IlpakTuyeckas paborta Ypok [Toypounslii

«CocraBneHue u MPUMEHEHHS | KOHTPOIIB!

aHaJI3 POJIOCIOBHOI. 3HaHUIl  Ha | MpaKTHYecKas
MIPaKTUKE pabora

TEMA 15.

CEJIEKIUSA

OPI'AHU3MOB

93. | OcHOBHBIE TIOHATHUS Ypok

CeNeKIUU ¢dbopmupoBaH
S  HOBBIX
3HAHUU

94. | OcHOBHBIC TIOHATHS Ypok

CeNeKIUU ¢dbopmupoBaH
S  HOBBIX
3HAHUU

95. | MeToapb! CENEKIIMOHHON Ypoxk
pabotsl. CoxpaHeHue, ¢dbopmupoBaH

M3yYeHHE US  HOBBIX

U MCTIOJIb30BaHHE 3HaHUH

TeHETHYECKUX

pecypcoB

96. | MeToab! CENEKIIMOHHON Ypoxk
pabotsl. CoxpaHeHue, ¢dbopmupoBaH

M3ydeHHe U  HOBBIX

U MCII0JIb30BaHHE 3HaHUH
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TCHETHYECKUX
pecypcoB
97. | Meronb! cenekunoHHON | 1 Ypok
pabotel. CoxpaHeHue, dhopmupoBaH
U3yueHHe Ui  HOBBIX
Y UCTIOJIb30BaHUE 3HaHUU
TCHETHYECKUX
pecypcoB
98. | [IpakTuyeckas padora | 1 Ypoxk [Moypounsrii
«[IpuBuBKa pacTeHHII». MIPUMEHEHHSI | KOHTPOJIb:
3HAaHUM  Ha | IpaKTH4YeCcKast
MIPAKTUKE pabora
TEMA 16. 4
BUOTEXHOJIOI'UsA
N CUHTETHYECKA
A BUOJIOI'UsA
99. | buorexHoorUs KaKk 1 Ypok
HayKa 1 OTpacib ¢dhopmupoBan
MIPOU3BOJICTBA U1  HOBBIX
3HaHUI
100, OcHoBHBIC 1 Ypok
HaIpaBJICHUs ¢dhopmupoBan
CHHTETHYECKOM U1  HOBBIX
OHoI0THH 3HAHUU
101.| XpomocomHas 1 Ypok [Toypounsiii
Y TeHHas WHXEHepus MMOBTOPEHUH, | KOHTPOJIb:
cHCTEeMaTH3a | Ompoc
11704 u
00001eHus
3HAHUMH,
3aKpeIUIeHUs
YMEHUHI
102, Meaunuackue 1 Ypok
OMOTEXHOJIOTHU KOHTpOJIST |
MIPOBEPKH
3HAHUU u
YMEHHUH
11 kaacc/ 2 roa o0yuenus (102 yaca)
TEMA 1. 5
3APOXKJIEHUE
N PABBUTHUE
9BOJIOLNOHHBIX
IPEJICTABJIEHUI
B BUOJIOT'NA
OBosonnoHHas Teopus | 1 Ypoxk
Y. JapBuHa (dhopmupoBan
s  HOBBIX
3HaHUUI
JIBMOKyIIME CUIIBI 1 Ypok
3BOJIFOLIMN BHUJIOB 110 Y. (dhopmupoBan
JlapBuny s  HOBBIX
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3HAHUH

3. JIBYOKYIIIAE CHITBI 1 Ypox
9BOJIIOLIMM BUJIOB 110 Y. ¢bopmupoBan
HapBuny s HOBBIX

3HaHUHI

4, dopMupoBaHue 1 Ypok
CHHTETHYECKOH TeOpHH ¢bopmupoBan
IBOJIIOIIH s HOBBIX

3HaHUHI

5. dopMupoBaHue 1 Ypok
CHHTETHYECKOH TeOpHH ¢bopmupoBan
IBOJIIOIIH s HOBBIX

3HaHUHI
TEMA 2. 10
MHUKPOSBOJIIOLIA
AU EE
PE3YJIbTATHI

6. OTanel 3BOMIOIHOHHOrO | 1 Ypok
mporecca: dbopmupoBan
MUKPOIBOJOIUS U HOBBIX
A MaKpO3BOIIOLHS. 3HAHUU
[Monmynsauus —
dJIEMEHTapHAas eAMHULA
IBOJIIOIIH

7. DTarbl 3BOJIIOIMOHHOTO | 1 Ypok
nporecca: dbopmupoBaH
MUKPOIBOJIOIHS s HOBBIX
Y MaKpO3BOJIIOLIHUS. 3HaHUH
[Momynsums —

JJIeMEHTapHas eAMHULA
HBOJIIOIIH

8. DneMeHTapHbIE 1 Ypox

(bakTOpBI HBOTIOLMH ¢dbopmupoBaH
WS  HOBBIX
3HaHUHI

9. DneMeHTapHbIE 1 Ypox
(bakTOpHI HBOTIOLMH ¢dbopmupoBaH

S  HOBBIX
3HAHUU

10. | EcrecTBeHHBI 1 Ypox
oTbop — ¢dbopmupoBaH
HaTPaBJISTFOIIN T US  HOBBIX
(baxTop BOJIIOLIUU 3HaHUH

11. | EcrecTBeHHBI 1 Ypok
oTbop — ¢dbopmupoBaH
HaTPaBJISTFOIIN T US  HOBBIX
(baxTop BOJIIOLIUU 3HaHUH

12. | [IpucmocobIeHHOCTh 1 Ypok
OpPraHU3MOB Kak ¢dbopmupoBaH
pe3yibTar U  HOBBIX
MHUKPOIBOJIOLHH 3HaHUH
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13. | Bug, ero xpurepuu 1 Ypok
U CTPYKTypa dhopmupoBaH
Ui  HOBBIX
3HaHUI
14. | Bug, ero kputepuu 1 Ypok IToypounslii
U CTPYKTypa MIOBTOPEHUH, | KOHTPOJIb:
CHUCTEMAaTH3a | OIpoc
11707 u
00o0meHus
3HAHHMH,
3aKpeIICHUS
YMEHHUI
15. | BugoobpazoBanue kak | 1 Ypok Temaruuecku
pe3ynbTat KOHTPOJSL U | KOHTPOJIb:
MUKPO3BOJIIOLUH. IIPOBEPKHU TECTUPOBAaHUE
CBs13b MUKPO3BOJIIOLIUU 3HaHUI u
Y 3MHJIEMUOJIOTUH YMCHHIA
TEMA 3. 5
MAKPO3BOJIIOII
AU EE
PE3YJIbTATBI
16. | MakposBotOLIHS. 1 Ypok
[TaneonTonornyeckue ¢dbopmupoBaH
METO/IbI U3yUYECHUS s  HOBBIX
3BOJIIOLUHU 3HaHUHI
17. | buoreorpaduueckue 1 Ypok
METO/Ibl U3yUCHUS ¢dbopmupoBaH
IBOJIIOLIMH U  HOBBIX
3HaHUHI
18. | DmOpuonoruyeckue 1 Ypok
U CPaBHUTEIBLHOMODP(O ¢hopmupoBan
JIOTUYECKHE METOJIbI U  HOBBIX
HW3YYEHHUS DBOJOLIUHU 3HaHUU
19. | Obuue 1 Ypoxk
3aKOHOMEPHOCTH ¢hopmupoBan
IBOJIIOLIMH U  HOBBIX
3HaHUHI
20. | O6mmue 1 Ypox [Moypounsrii
3aKOHOMEPHOCTH MOBTOPEHUH, | KOHTPOJIb:
3BOJIIOLIMU cUCTeMaTu3a | OIpoc
11704 u
00001eHus
3HAHUMH,
3aKperIeHUs
YMEHUHI
TEMA 4. 14
MPOUCXOXIEHU
E U PASBBUTHUE
KNU3HU HA 3EMJIE
21. | I'umoTe3sr 1 Ypox
BO3HUKHOBEHUS KU3HU (dhopmupoBan

Ha 3emiie

nus HOBBIX
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3HAHUH

22. | OCHOBHBIE ATaITbI Ypox
HEOPTraHNYEeCKOH ¢bopmupoBan
HBOJIIOLIMU s  HOBBIX

3HaHUHI

23. | Uctopus 3emnm Ypok
Y METOJIbI €€ U3y4YeHUs ¢bopmupoBan

s  HOBBIX
3HaHUHI

24. | Uctopus 3emnm Ypok
Y METOJIbI €€ U3y4YeHUs ¢bopmupoBan

Ui  HOBBIX
3HaHUHI

25. | HavanbHbIe STanbl Ypok
OpPraHUYECKOM ¢dbopmupoBaH
HBOJIIOLIMH s  HOBBIX

3HaHUHI

26. | HavanbHbIe STambl Ypok
OpraHUYECKOM ¢dbopmupoBaH
HBOJIIOLIMH s  HOBBIX

3HaHUHI

27. | DBodIOIUS DYKapUOT Ypok

¢dbopmupoBaH
s  HOBBIX
3HaHUHI

28. | OcHOBHBIC ITAITBI Ypok
ABOJIIOLIMH ¢dhopmupoBan
pacTUTENILHOTO MUpa U  HOBBIX

3HAHUU

29. | OcHOBHBIE ITAITBI Ypox
HBOJIIOLMH dbopmupoBan
pacTUTENLHOTO MUpa WS  HOBBIX

3HAHUU

30. | OcHOBHBIE dTAIbI Ypox
HBOJIIOIMH KUBOTHOTO ¢dbopmupoBan
Mupa S  HOBBIX

3HAHUU

31. | OcHOBHBIC ATAITBI Ypox
HBOJTIOIMH KUBOTHOTO (dhopmupoBan
Mupa S  HOBBIX

3HAHUU

32. | Pa3BuTHE XU3HH Ha Ypox
3emie MIOBTOPEHUI,

crcTeMaTH3a
11704 u
00001eHus
3HAHUMH,
3aKpeIUIeHUs
YMEHUHI

33. | JIabopartopHast paboTta Ypox [Moypounsrii
«3yueHue u onucanue MIPUMEHEHHsI | KOHTPOJIb:
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HCKOIIa€MBbIX OCTAaTKOB

3HaHWI  Ha

nabopaTopHas

JPEBHUX OPTaHU3MOBY. IIPAKTUKE pabota
34. | CoBpemeHHas cucTemMa Ypok Temaruuecku
OpPraHU4ecKoro Mupa KOHTPOJISL M | i KOHTPOJb:
MIPOBEPKH KOHTPOJIbHAS
3HAHUI u | pabora
yMEHUHI
TEMA 5.
MPOUCXOXKIAEHU
E YEJIOBEKA —
AHTPOIIOTI'EHE3
35. | AuTpomnosiorus — Ypok
HayKa O 4eJIOBEKe ¢dbopmupoBan
Ui HOBBIX
3HaHUHI
36. | Pa3Butune Ypok
IIpeICTaBICHUM ¢dbopmupoBaH
O IIPOUCXOKICHUU s HOBBIX
YyeloBeKa 3HaHUHI
37. | MecTto yenoBeka Ypok
B CUCTEME dbopmupoBan
OpPraHUYeCcKOro Mupa s HOBBIX
3HaHUHI
38. JIBrKy1IMe CUJIbI Ypok
(paxTopsr) ¢dbopmupoBaH
aHTpoOIIOreHe3a s HOBBIX
3HaHUHI
39. | OcHoBHBIE cTaIUN Ypox
aHTpoIIoreHesa ¢dbopmupoBaH
s HOBBIX
3HAHUU
40. | KonTponbHas paboTa Ypox [IpomexxyToun
10 UTOTaM IMOJIyTOIUs KOHTpOJS W | as
MIPOBEPKH aTTecTalus:
3HaHUH U | KOHTpOJIbHAs
YMEHUI pabora
41. | DOBomonus Kombunupo | [Toypounsrii
COBPEMEHHOTO BaHHBIN KOHTPOJIb:
YeJI0BEKa YPOK oIpoc
42. | YenmoBeuyecKHe packl. Ypok TemaTnueckn
MeXIUCUUIUTMHAPHbIE KOHTPONSL M | i KOHTPOJIb:
METOBI AaHTPOIOJIOTHH MPOBEPKH TECTUPOBaHUE
3HAHUU u
YMEHHUH

TEMA 6.
IKOJIOI'Us —
HAYKA

O B3BAUMOOTHOII
EHUAX
OPI'AHU3MOB

N HAJOPI'AHU3ME
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HHBIX CUCTEM

C OKPYXKAIOIIEN
CPEJION
43. | 3apoxueHue Ypok
Y pa3BUTHUE SKOJIOTUN ¢dbopmupoBan
Ui HOBBIX
3HaHUHI
44, MeToabl KOOI UH. Ypok
¢dbopmupoBan
Ui HOBBIX
3HaHUHI
45. | MeToIbl 2KOJIOTHH. Ypok [Toypounsrii
MPUMEHEHHS | KOHTPOJIb!
3HAaHUM  Ha | ompoc
MIPAKTHKE
46. | 3HaueHue Ypok
HKOJIOTUYECKUX 3HAHUH ¢dbopmupoBaH
U1 4eJI0BEKa s HOBBIX
3HaHUHI
47. | 3naueHue Ypok
HKOJIOTUIECKUX 3HAHUH ¢dbopmupoBaH
U1 4eJI0BeKa s HOBBIX
3HaHUHI
TEMA 7.
OPI'AHU3MbI
N CPEJA
OBUTAHUA
48. | DxomornyecKue Ypox
(bakTopsl ¢dbopmupoBaH
s HOBBIX
3HAHUU
49. | AGuotnveckue Ypoxk [Toypounsiii
¢axTopsl. CBeT Kak MPUMEHEHHS | KOHTPOJIb!
9KOJIOTUICCKUN 3HaHUH  Ha | mabopaTopHas
¢axrop. JlabopaTopHas IIPaKTUKE pabora
pabota «BrIsiBIeHHE
puUcrocobIeHui
OpPTaHU3MOB K BITUSTHHIO
CBETaY.
50. | AGuornueckue Ypoku
¢axrTopsl. Temnepatypa ¢dbopmupoBaH
KaK 9KOJIOTHIECKHUI s HOBBIX
¢akTop. Bnaxxnocts 3HaHUHN
KaK 9KOJOTUYECKHAN
¢axTop
51. | Cpenbl oOuTaHus Ypox
OpPraHu3MOB ¢dbopmupoBaH
s HOBBIX
3HAHUU
52. | buonoruyeckue puTMBI Ypok
¢dbopmHpoBaH
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nus HOBBIX

3HAHUU
53. | Kuznenunsie popmbl 1 Ypok
OpPraHu3MOB IIOBTOPEHUIA,
cucTeMaTusa
U1 u
00001mIeHus
3HAHHMH,
3aKpeIuIeHUs
YMEHHUI
54. | buotnueckue pakToper | 1 Ypok Temarnuecku
KOHTPOJISL M | i KOHTPOJb:
MIPOBEPKH KOHTPOJIbHAS
3HAHUI u | pabora
yYMEHUHI
TEMA 8. 12
9KOJIOI'usi BU10B
U nonyJisinum
55. | Dkonoruueckue 1 Ypok
XapaKTePUCTUKH ¢dbopmupoBaH
OIS H s HOBBIX
3HaHUI
56. | Dkonoruyeckue 1 Ypoxk
XapaKTePUCTUKH ¢dbopmupoBaH
OIS H s HOBBIX
3HaHUI
57. | Dxonoruueckue 1 Ypok
XapaKTePUCTHKH ¢dbopmupoBaH
TOTTYJISIITAN s HOBBIX
3HAHUU
58. | Dkonoruueckas 1 Ypok
CTPYKTYpa MOIYJISIIIH. ¢dbopmupoBaH
s HOBBIX
3HaHUHI
59. | Dkonoruueckas 1 Ypok
CTPYKTYpa HOIYJISIIHH. ¢dbopmupoBaH
s HOBBIX
3HaHUHI
60. | Dxonoruueckas 1 Ypok
CTPYKTYpa MOIYJISIIIH. ¢dbopmupoBaH
s HOBBIX
3HaHUUI
61. | Aunamuka nonymsuuun | 1 Ypok
U €€ perysus (dhopmupoBan
s HOBBIX
3HaHUUI
62. | Aunamuka nonymsiuun | 1 Ypok
U €€ peryisius (dhopmupoBan
s HOBBIX
3HaHUUI
63. | Aunamuka nonymsiuuu | 1 Ypok
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U e€ peryisnus

¢dbopmupoBaH
Usl  HOBBIX

3HAHUM
64. | Dxonoruveckas Huma | 1 Ypok
BHJIA dhopmupoBan
s HOBBIX
3HAHUM
65. | Oxonoruveckas Huma | 1 Ypok
BHJIA (dhopmupoBan
s HOBBIX
3HAHUM
66. | JlabopaTopHas padora |1 Ypok [Toypounsrii
«[Ipucnocobnenus MPUMEHCHHS | KOHTPOJIb:
CEMSIH PaCTCHHI K 3HaHWK  Ha | mabopaTopHas
PacCeICHUION. MIPAKTHKE pabota
TEMA 9. 16
IKOJIOI'us
COOBHLIECTB.
9KOJIOI'MYECKHUE
CUCTEMBbI
67. | CoolGmiecTBO 1 Ypoxk
OpPraHu3MOB — (dbopmupoBaH
OuoIIeHO3 U1  HOBBIX
3HaHUI
68. | CoolGmiecTBO 1 Ypoxk
OpPraHu3MOB — dbopmupoBaH
OuoIIeHO3 U1  HOBBIX
3HAHUU
69. | Dxocucrema 1 Ypok
¢hopmupoBan
U  HOBBIX
3HAHUU
70. | Oxocucrema 1 Ypok
¢hopmupoBan
U  HOBBIX
3HAHU
71. | Dxonoruueckue 1 Ypok
MIAPaMUIBI ¢hopmupoBan
U  HOBBIX
3HAHUU
72. | Dxonoruueckue 1 Ypok
MIAPaMUIBI (dhopmupoBan
s  HOBBIX
3HAHUU
73. | I3meHeHus 1 Ypok
COO0MIeCTB — dhopmupoBaH
CYKLIECCHH s  HOBBIX
3HAHUU
74. | I3ameHeHus 1 Ypok
COO0MIeCTB — dhopmupoBaH
CYKLIECCHH s  HOBBIX
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3HAHUH

75. | I[Ipupoaubie 1 Ypox
9KOCUCTEMBI ¢bopmupoBan
Ui HOBBIX
3HaHUHI
76. | IIpupoaubie 1 Ypok
9KOCUCTEMBI ¢bopmupoBan
Ui HOBBIX
3HaHUHI
77. | Ilpupoaubie 1 Ypok
9KOCUCTEMBI ¢bopmupoBan
Ui HOBBIX
3HaHUHI
78. | AHTpOMOreHHBIC 1 Ypok
3KOCUCTEMBI IIOBTOPEHM,
(arpo3kocucTeMsl) cucreMaTusa
12078 "
00001IeHNS
3HAHHMH,
3aKpeIUIeHUs
yYMEHUHI
79. | AHTpOTIOTeHHbBIE 1 Ypok
3KOCUCTEMBI IIOBTOPEHM,
(arpo3kocucTeMsl) cucreMaTusa
12078 "
00001IeHNS
3HAHHMH,
3aKpeIuIeHUs
YMEHHUH
80. | Ypboskocucremsl. 1 Ypok
DKOMOHUTOPHUHT ¢hopmupoBan
s HOBBIX
3HaHUHI
81. | Ypboskocucremsl. 1 Ypox TemaTtnuecku
OKOMOHUTOPHHT KOHTPOJISI ¥ | i KOHTPOJIb:
MIPOBEPKHU TECTHPOBaHUE
3HAHUU u
YMEHUHI
82. | IIpaktuyeckas pabora | 1 Ypok [Toypounsrii
«M3ydyenune n onucanue MPUMEHEHHS | KOHTPOIIB!
ypOOIKOCHUCTEMBI. 3HaHUN  Ha | MpaKTHYecKas
MIPaKTUKE pabota
TEMA 10. 12
BUOC®EPA —
I''IOBAJIBHASA
I9KOCUCTEMA
83. | buocdepa. Ctpykrypa |1 Ypok
1 cocTaB buochepbr dhopmupoBaH
s HOBBIX
3HaHUUI
84. | buocdepa. Ctpykrypa |1 Ypok
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U cocTaB Orochepsl ¢dbopmupoBaH
Ui  HOBBIX
3HaHUHI
85. | buocdepa. Ctpykrypa Ypok
u cocraB ouochepsl dhopmupoBan
Ui  HOBBIX
3HaHUHI
86. | 3akoHOMEpHOCTH Ypok
CYLIECTBOBaHMS ¢dbopmupoBan
ouocdepsl. WS  HOBBIX
Kpyrosopots! Beniects 3HaHUHI
87. | 3akoHOMEpHOCTH Ypok
CYLIECTBOBaHMS ¢dbopmupoBan
ounocdepsl. WS  HOBBIX
Kpyrosopots! BeniecTs 3HaHUHI
88. | BakoHoMepHOCTH Ypok
CYLIECTBOBAHMS ¢dbopmupoBaH
ouocdepsl. Ug  HOBBIX
Kpyrosopots! Beniects 3HaHUHI
89. | 3oHaNbHOCTD Ypok
ouocdepsl. ¢dbopmupoBaH
s  HOBBIX
3HaHUHI
90. | 3oHaNBHOCTD Ypok
ouocdepsl. ¢dbopmupoBaH
s  HOBBIX
3HaHUHI
91. | 3oHaMBEHOCTH Ypox [Moypounsrii
ouocdepsl. KOHTPOJISI M | KOHTPOJIb!
MIPOBEPKH OTIpoC
3HAHUU u
YMEHUH
92. | OcHOBHBIE OMOMBI Ypok
CylIH. Y CTOMYHUBOCTH ¢hopmupoBan
ouochepsl U  HOBBIX
3HaHUHI
93. | OcHOBHBIE OMOMBI Ypok
CylIH. Y CTOMYUBOCTH ¢hopmupoBan
ouochepsl U  HOBBIX
3HaHUHI
94. | OcHOBHBIE OMOMBI Ypok
CyIIH. Y CTOMYHUBOCTH (dhopmupoBan
ouochepsl s  HOBBIX
3HaHUUI
TEMA 11.
YEJIOBEK
N OKPYKAIOILIASA
CPEJA
95. | Bo3aeiicTBHe yenoBeka Ypok
Ha 6uocdepy dhopmupoBaH

us HOBBIX
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3HAHUH

96. | BosxelicTBue yeoBeKa Ypox
Ha 6uochepy (dhopmupoBan
s  HOBBIX
3HaHUHI
97. | BosnelicTBue yeiioBeKa Ypok
Ha 6uochepy (dhopmupoBan
s  HOBBIX
3HaHUHI
98. | AHTpOoTOreHHOE Ypok
BO3JICHCTBUE HA (dhopmupoBan
PacTUTENbHBIH Ui  HOBBIX
Y KUBOTHBIM MHUP. 3HaHUHI
99. | AHTpOomOreHHOE Ypok
BO3JICHCTBHUE HA dbopmupoBan
PaCTUTENbHBIH s  HOBBIX
Y KUBOTHBIM MHUP. 3HaHUHI
100, Oxpana npupoabl KomOunupo
BaHHBIN
YPOK
101, PanmonansHOE Ypok Temaruuecku
MIPUPOIONOIB30BaHNE MOBTOPEHUH, | T KOHTPOJIb:
Y YCTOMYMBOE Pa3BUTHE CHCTEMaTH3a | TECTUPOBAaHUE
11707 u
000011eHIS
3HAHHMH,
3aKpeIUICHUs
YMEHUHI
102, PaunonanbHOE Ypok
MIPUPOAOIIOIB30BAHUE IIOBTOPEHM,
U yCTOMYMBOE pa3BUTHE cUCTeMaTu3a
107071 "
00001eHus
3HAHHMH,
3aKpeIUIeHUs
yMEHUHI
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IIpunoxenue 3 k padoveil nporpamme

JUCT BHECEHUS U3BMEHEHUMI

TekcT n3mMeHeHus IIpoToxon 3acenanus

No Hara

2025 — 2026 yueOHbIii TOJ

2026 — 2027 y4eOHBbIi Tox
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