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1. O0mas xapakTepucTHKa padoyeil mporpaMMbl 001e00pa3oBaTeIbHONH AMCIHIIIMHbI
«BUOJIOT' Us»

1.1. MecTo AU CHUILINHBI

OO0meobOpa3oBatenbHas gucHUIUIMHA «bHONOTHs»  sBIsETCS 00s3aTeNbHOW YacThIO
o0m1eo0pa3oBaTenpHOrO MUKIa 00pazoBaTebHON mporpammbl B cootBerctBuu ¢ ®I'OC CIIO
o cneruaibHocTH 38.02.06 duHaAHCHI.

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YyJbTAaThbl 0CBOCHUA NUCHUIIIMHBI:

1.2.1. Heau q1ucuunJInHbI

Henb: dopmupoBanre y 00y4aromuxcsi CHCTEMbI 3HAaHUH O Pa3IMYHBIX YPOBHSX KU3HU
CO 3HaHMEM COBPEMEHHBIX MpEACTAaBIECHUN O MXUBOM MPUPOJE, HABBHIKOB IO MPOBEACHUIO
OMOJIOTMYECKUX MCCIE0BAHUNA C COOJIIOJIEHUEM J3TUYECKUX HOPM, apryMEHTHPOBaHHOMN
JTUYHOCTHOMU TTO3UIIMH 10 OEPEKHOMY OTHOIICHHUIO K OKPYXKAIOIIIEH cpeie.

3amaun:

* mnoiydeHue (¢yHIaMEHTAIbHBIX 3HaHUW o Ouonornueckux cucremax (Knerka,
Opranusm, [Tonmynsmst, Bun, Dxocuctema); HCTOPUN Pa3BUTHSL COBPEMEHHBIX MPEICTABICHUN O
KUBOI MpUpOJIe, BBIJAIOUINXCA OTKPBITUAX B OHOJIOTUYECKOW HayKe; pPoJiu OHOJOTHYECKOU
HaykH B OPMUPOBAHUN COBPEMEHHOM €CTeCTBEHHOHAYUYHON KapTUHBI MUPa; METOJaX HAyYHOTO
MO3HAHUS;

* OBJQJCHHE YMEHUSIMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON MAEATENbHOCTH JIOACH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; OMNpeAeNsaTh KUBble OOBEKTHI B TMPUPOJE; MPOBOJUTH HAOMIOJNEHHS 3a
9KOCHUCTEMAaMHM C LEJIbI0 HMX OINUCAHUS M BBIABICHUS ECTECTBEHHBIX M aHTPOMOTEHHBIX
M3MEHEHUI; HaXOUTh U aHAJIM3UPOBATh MHPOPMALIUIO O KUBBIX 00BEKTaX;

* pa3BUTHE [IO3HABATEIbHBIX HHTEPECOB, HMHTEJUIEKTYAIbHBIX M  TBOPUYECKUX
crocoOHOCTel 00yyaroumxcss B IMpolecce U3Y4eHHs] OMOJOTHMYECKUX SIBJICHHI; BBIAAIOIINXCS
JNOCTHKEHUM  OHOJIOTMM, BOIIEQIIUX B OOIIEYEIIOBEYECKYIO KYJIBTYPY; CIOXHBIX H
MPOTUBOPEUYUBBIX TyTEH pa3BUTUS COBPEMEHHBIX HAy4YHBIX B3IVISIIOB, HJEH, TEOPHId,
KOHLIEMIUH, TUNOTe3 (O CYIIHOCTH M IMPOUCXOXKICHUU >KU3HH, YEJOBEKa) B XoJe paboThl C
Pa3TUMYHBIMU UCTOYHUKAMH HH(OpMaIINH;

* BOCHHTaHUE YOEXKIEHHOCTH B HEOOXOJMMOCTH TIO3HAHUS JKMBOW MPHUPOJIBI,
HEO0OXOIMMOCTH PAI[MOHATIBHOTO MPUPOOIOIH30BAHUS, OEPEKHOTO OTHOIICHUS K MPUPOTHBIM
pecypcaM U OKpyXKarouieil cpene, COOCTBEHHOMY 3710POBBIO; YBAKEHHsSI K MHEHHIO ONIMOHEHTA
pu 00CYX/I€HUH OHMOJIOTMUECKUX TpooieM;

* UCIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOTUYECKUX 3HAHUM M yMEHHUIl B MOBCEAHEBHOM
KHU3HU /ISl OLIEHKU MOCIEICTBUI CBOEH JeATenbHOCTH (M AEATENIBHOCTU APYrHX JIojed) Mo
OTHOILIEHHUIO K OKpY)Kalolled cpeze, 3A0pPOBbIO JPYTHX JIIOAEH U COOCTBEHHOMY 3/10POBBIO;
00OCHOBaHME U COOMIOACHNE Mep NMPOPUIAKTHKH 3a00JIeBaHUN, OKa3aHHe MEePBON MOMOIIHU MPU
TpaBMax, coOJIIOIeHHE MTPABUJI MOBEICHUS B IPUPOJIE.



1.2.2. [Inanupyemble pe3yabTaThbl 0CBOEHHS 0011€00Pa30BaTEJIbHON TUCIUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco6oe 3HaueHue TUCIUIUIMHA UMEET pH popMupoBanuu U pazButun OK:

OK 02. OcymiecTBisTh MOUCK, aHAIW3 M WHTEPHpETANnio HHPOpMau, HE0OX0IuMOn
JUTSL BBITIOJTHEHHS 337124 TIPO(PEeCCHOHATBHON e TeTbHOCTH;

OK 03. [TmanupoBaTh M peaM30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JINYHOCTHOE

pa3BuTHE;

OK 04. Pabortarp B KOJUIGKTUBE M KOMaHe, 3(P(PEeKTHBHO B3aMMOACHCTBOBATH C
KOJUIETaMH, PyKOBOJICTBOM, KJIINEHTAMU;
OK 07. CopneiicTBOBaTh COXPaHEHHUIO OKpYKaOLIEH Cpefpbl, pecypcocOepeKeHuIo,
3P PEKTHBHO AEHCTBOBATH B UPE3BBIYANHBIX CHUTYAIUSX;

Koa n HauMeHOBaHuUe

HJ'laHl/lpyeMl)le pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

(popmupyembIx
KOMIeTeH i O0mmue JucuMninHapHbIe
OK 02. OcyniecTBasTh B o6macty 1EHHOCTH Hay4yHOTO | - chopmMUpoBaTh YMEHUS
MTOUCK, aHATIU3 U MO3HAHUS: KPUTHYECKH OIICHUBATh
WHTEPIIPETALUIO - c(OpMHUPOBAHHOCTH | HHPOpPMAIMIO  OHUOJIOTMYECKOTO
nHpopmanuy, MHPOBO33PEHUS, COJIepKaHuU4, BKJTIOYAIOLTYIO
HE0OX0IMMOM I COOTBETCTBYIOILIETO NICEBJOHAyYHbIE  3HAHUS U3
BBITIOJIHEHUS 3a7a4 COBPEMEHHOMY YPOBHIO | pa3IU4HbIX UCTOYHUKOB
npodeccHoHaTbHOM pa3BUTHUSA HayKu u | (cpencTra MacCcoBOM
NeATeNbHOCTH; 0011eCTBEHHON IIPAKTUKH, | HHPOpMaLUy, Hay4HO-
OCHOBAHHOTO Ha JMajore | MOmyJspHbIe MaTepHalbl);
KYJIBTYP, CIOCOOCTBYIOIIETO | UHTEPIPETUPOBATh  ITUYECKUE
OCO3HAaHMIO CBOETO0 MECTa B | aCMEKTHI COBPEMEHHBIX

MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM
U UYUTATENIbCKOW KYJIbTYphl Kak
CpeacTBa B3aMMO/JICHCTBUS
MEXAy JIOAbMH M TO3HAHUS
MUDa;

- OCO3HAHHUE LIEHHOCTH Hay4yHOMU
NeSITEeNLHOCTH, TOTOBHOCTD

OCYHIECTBJISATh  IPOEKTHYIO U
HCCJIE10BATENIbCKYIO
JEATEIbHOCTh UHIUBUIYAIBHO U
B IpYyINIIE;

OsBnagenne YHUBEPCAIbHBIMU
yu4eOHBIMU  TO3HABATEIbHBIMU
IEUCTBUSIMHU:

B) paboTa ¢ uH(popMaruei:

- BJIaJeTh HAaBBIKAMH MOJIYYEHUS
UHpOpMALlUM U3 HCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATh TIOUCK, aHAJIU3,
cHCTEMaTH3aIHIo u
UHTEepOpeTanuio  uHbopMauu
pa3UyHBIX BHJIOB M (GOpM
MIPEJICTABICHHUS,

HCCIEAOBAaHNK B  OHOJIOTHH,
MeIUIMHE, OHOTEXHOJIOTHH;
- HUHTCPIPETHPOBATh ITHUCCKUC

ACHEKThI COBPEMEHHBIX
HCCIENOBaHNK B  OHOJIOTHH,
MeIuLHHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh rj00anbHbIE
DKOJOTUYECKHUE POOIEMBI
COBPEMEHHOCTH,  (OPMHPOBATH

10 OTHOIICHHUIO K HHUM
CO6CTB6HHYIO IMMOo3UIHK, YMCHHC
OOCHUBATh OTHUYCCKHUC AaACIICKThI
COBPEMCHHBLIX HUCCIICIOBAaHUN B
obOmactu OMOTEXHOJIOTHU n
TCHCTHUYCCKUX TEXHOJIOTUI
(KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIIOJAOTBOPCHUC, HAIIPABJICHHOC
NU3MCHCHHUC TCHOMA H CO3JJaHUC
TPAHCTI'CHHBIX OpraHI/ISMOB);

- chopmHpoBaTh YMEHUS
C03/1aBaTh COOCTBEHHBIE
[MUCHbMEHHBIE u YCTHBIC
COO0OIIEeHUS Ha OCHOBE

O6uosnornyeckoi MHGOPMAIMKN U3




- CO3/1aBaTh TEKCTHI B PA3JIMUHBIX
(dbopmarax ¢ y4eToM Ha3HAYCHHS

uHpopMaun u () (S:10)71
ayJIUTOPHH, BEIOMpas
ONTUMAJIbHYIO bopmy
NPEACTaBICHUS U BU3yAIN3aLNH;
- OICHHMBATh JIOCTOBEPHOCTb,

JETUTUMHOCTD I/IH(l)OpMaHI/II/I, €C

COOTBETCTBHE  TPAaBOBHIM U
MOPAJIbHO-3THYECKIM HOpMaM;

- UCTIOJIb30BATh CpeacTBa
MH(}OPMaLIMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B pelneHnu
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHW3allMOHHBIX  3a7a4y ¢
COOIr0IEHNEM TpeboBaHUM
SPTOHOMHKH, TEXHHUKH
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepekeHnsi, TPaBOBBIX
U JTUYECKHX HOPM, HOPM
nH(pOpMaMOHHON
0€e30MacHOCTH;

- BJIQ/IETh HaBBIKAMU
pacmo3HaBaHUs W 3aIlIUTHI

nHpopManuu, THPOPMAITMOHHOI
0€301aCHOCTH JIMYHOCTH

HECKOJIBKUX HCTOYHMKOB,
IrpaMOTHO UCIIOJIB30BaTh
NOHATUIHBIN anmapaTt OMoJIOTHH

OK 03. IlmtanupoBaTth 1
pealin30BhIBATH
cOOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE;

B qyacTtu TPYAOBOI0
BOCIUTAHUS:

- TOTOBHOCTb K  Tpyay,
OCO3HaHHE LEHHOCTHU

MacTepcTBa, TPyAoJto0ue;

- TOTOBHOCTH K  AaKTHMBHOM
IEITEIBHOCTH TEXHOJOTHYECKOMN
U COIMAJIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTH WHULIUUPOBATH,
IJIAaHUPOBATh M CAMOCTOSTEILHO
BBIIIOJIHATH TaKylo
JEeITEIbHOCTE;

- HHTEpEC K Pa3jIMYHbIM cdepam
npodeccuoHanbHOM
JIeSITEIbHOCTH,
OsBnagenne
yu4eOHBIMU
JIEUCTBUSIMHU:
a) 0a3oBble
JeHCTBHUA:

- CaMOCTOSTEILHO
(dhopmynupoBaTth u
aKTyallu3UpOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YHUBCPCAJIIbHBIMHA
IIO3HaBaTCIbHBIMU

JIOTHYECCKHE

- chOpMHpPOBATH 3HAHUS O MECTE
U poiu OWOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B
(GOpMHUpPOBAaHUM  COBPEMEHHOM
€CTeCTBEHHOHAYYHOH  KapTHHBI
MHUpa, B TIO3HAHWU 3aKOHOB
NPUPOJBI U PEUICHUU KU3HEHHO
B2XHBIX COIHAIBHO-ITUYCCKHX,
IKOHOMHUYECKUX, JKOJIOTUYCCKUX
npoOJieM YeJI0BEYEeCTBa, a TaKKe
B pelieHun BOTIPOCOB
palrOHAIHLHOTO
NIPUPOIOTIONE30BAHHUS; B
dopmupoBaHUT LIEHHOCTHOTO
OTHOUICHUS K pUpoe,
OOIIIECTBY, 4YETOBEKYy; O BKJIaJe
POCCHHCKMX ¥  3apyOeXHBIX
YYEHBIX - OHMOJIOTOB B Pa3BUTHE
6uonoruuy; (GyHKIMOHATBHON
TPaMOTHOCTH  4YeJOBeKa  JUIs
peLICHUS KU3HEHHBIX TIPo0IIeM,

- yMeTh BIAIeTh CHCTEMOM
OMOJIOTHYECKUX 3HAHHUH, KOTOpast
BKJIFOYACT:




- YCTaHaBJIMBAaTb CYHleCTBeHHbIﬁ
INpHU3HAaK WJIX OCHOBAHUA JIA

CpaBHEHHs, KIacCUUKAIMH U
0000111eHM S ;

- OTIpeNIeNATh e
NeSITeTbHOCTH, 3a1aBaTh
[apaMeTpsl U KPUTEPUU UX
JOCTHKCHMUSI;

- BBIABJIATHL 3aKOHOMCPHOCTHU M
[IPOTUBOpEYUs B

paccMaTpUBaEMBbIX SIBJICHUSX;
- BHOCUTH  KOPPEKTHUBBHI B
JEeSITCILHOCTD, OLICHUBATh
COOTBETCTBHUE pe3ynbTaToOB
LM, OLICHUBATh PHUCKH
MOCJICICTBUM ACATCILHOCTH;

- pa3BuBaTh KpeaTuBHOE
MBIIIJICHUE pu pelneHuu
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBble
ucciaeaoBaTelbcKue AeiicTBHU:
- BJAQJECTh HaBBIKAMHU Y4eOHO-
HUCCIIEIOBATEILCKON u
MPOEKTHOU JIESITEIILHOCTH,
HaBBIKAMH paspelieHus
npooseM;

- BBISIBIIATH
CIIEICTBEHHEIC CBSI3H i
aKTyaJIN3UpPOBATh 3ajaqy,
BBIJBUTATh TUIIOTE3Y ee
pelleHus, HaXOJAUTh ApryMEHTHI
Ui JO0Ka3aTellbCTBA  CBOMX
YTBEPKICHHUI, 3aJ1aBaTh
napaMeTpbl Hu KpUTEPUU
pelIeHuUS;

- aHaJIM3UPOBATh IOJIyYECHHbIEC B
X0JIe peleHus 3aJ1a49u
pE3yNbTaThl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHECHHUE B
HOBBIX YCIIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B

MIPUYKUHHO-

TI03HABATEIBHYIO u
NPaKTUYECKYIO obmactu
KU3HEIEITEILHOCTH,

- YMETh WHTETPUPOBATh 3HAHUS
u3 pa3HbIX MIPEIMETHBIX
o0acTeii;

- BBIABMraTb HOBBIE  HJEH,
npe/yiarath OpHUTHHAJIbHBIC

NOAXOAbl U PCIICHUS

- CIOCOOHOCTD ux

OCHOBOIIOJIAT AIOLITHE
OMOJIOTUYECKHE  TEPMHMHBI U
NOHATUA (KU3Hb, KJIETKA, TKaHb,
oprasx, OpTaHu3M, BU],
HOTTYJISIHS, IKOCUCTEMA,
OMOIICHO3, ouocdepa;
METa00IU3M, roMeocTas,
KJICTOYHBIH UMMYHHTET,
OuocuHTe3 Oeska, OMOMOIUMEDHI,
JMCKPETHOCTh, CaMOPETyYJISIHS,
CaMOBOCIIPOU3BEICHHE,
HACJIE/ICTBEHHOCTH,
U3MEHYHUBOCTb,
DHEPTrO3aBUCUMOCTh,  POCT |
pa3BUTHE);

Ouosoruyeckue TEOPUH:

kieroynass Teopus T. IlIBaHHa,
M Ineitnena, P. Bupxosna;
KJIOHAJIbHO-CEJIEKTUBHOTO
nMmyHnutera [I. Opmmx, W.HN.
MeuHukoBa, XPOMOCOMHAs
TEOpUsl HACJIEACTBEHHOCTH 1.
Moprana, 3aKOH 3apOJIBIIIEBOTO
CXOJICTBA K. bapa,
3BOJIIOIIMOHHASI TeOpuUs .
JlapBuHa, CHHTETHYECKAsI TEOpUs
3BOJIIOLINH, TEOPHS
antpornioreneza Y.  [lapBuHa;
teopusi  Ouoreonenoza  B.H.
Cykauéna; y4YEeHUS H.HA.
Basuiosa - 0 [enTpax
MHOT000pa3us u
MIPOUCXOKICHHS KYJIbTYPHBIX
pacrenuii, A.H. CesepioBa - o
MyTIX u HaIlpaBJICHUAX
spomronuu, B.W. BepHanckoro -
o buocdepe;

3aKOHBI (enmHOOOpA3Ms
IIOTOMKOB II€PBOTO TMOKOJICHUS,
pacuIerIeHHs IIPU3HAKOB,
HE3aBUCHUMOTI'O Haciea0BaHUs
MPU3HAKOB I. Mennaens,
CLEIUIEHHOTO HaCJIe1I0BAHMS
MIPU3HAKOB u HapyleHus
cuemieHuss resoB T. Moprana;
TOMOJIOTUYECKHX pAIOB B
HACJIEJICTBEHHON W3MEHYHUBOCTHU
H.1. BaBuigoBa, I'€HETHYECKOTO
paBHoBecus JIx. Xapau u B.
Baiin6epra; 3apOBILIEBOTO
CXOJICTBA K. bopa,
OMOTeHEeTHYECKOTO 3aKoHa 0.




HUCIIOJIL30BaHUSI B
NO3HABATEJILHONM W COLMAJILHOM
MPAaKTUKE

I'exkens, @. Mrosiepa);

OPUHIUNBL  (YUCTOTHI  TaMer,
KOMIIJIEMEHTAPHOCTH );

paBuiia (MuHMMYMa 1O.
JInbuxa, 9KOJIOTHYECKOM

NUpaMUIbl YuCel, OMOMacchl U
SHEPIuMn);

runoresbl  (koauepBaTtHo A.U.
OnapuHa, MEPBUYHOTO OyIIbOHA
k. Xonpeitna, mukpocdep C.
®doxca, pudozuma T. Yek);

- chopmupoBath YMEHUS
pacKkpbIBaTh coJiep’KaHue
OCHOBONOJIATAIOIIUX

OMOJIOTUYECKUX Teopuit U
TUIIOTE3: KJICTOYHOM,
XpOMOCOMHOM,  MYTal[MOHHOW,

SBOJIFOIMOHHOM, MPOUCXOXKACHUS
JKU3HA W 4YelOBEKa, BIIaJICHUE
CHUCTEMOH 3HAaHMK 00 OCHOBHBIX
METO/IaX HAy4YHOTO TO3HaHMS,
HCITOJIb3YEMBIX B OMOJOTHYECKUX
HUCCIIEN0OBAHUIX KUBELIX 00BLEKTOB

u 9KOCHUCTEM (ommmcanwme,
HU3MEepeHHUeE, MIPOBEJICHHE
HaOJIOICHHN ) cnocodamMu
BBISIBIICHHUS u OIICHKH

AQHTPOIOTEHHBIX HW3MEHEHUN B
PUPOJIE;

- chopMUpOBaThH YMEHUS
pPacKpbIBaTh OCHOBOIIOJIATAOLINE
OHoJOTHYeCcKHe 3aKOHBI u
3akoHomepHoctd (I'. Mennens,
T. Moprana, H.1A. BaBunona, O.
I'exkens, @. Mromnepa, K. bapa),
IFPaHULBI UX TMPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

- YMETh BBIICTISTh
CYLIECTBEHHbIC TPU3HAKU:
CTpPOEHHUSI  BHUPYCOB,  KJIETOK
POKApUOT u 9YKapHoT;
OJ/THOKJIETOYHBIX u
MHOTOKJIETOYHBIX ~ OpPTaHU3MOB,
BHUJIOB, OHOI'eOIIEHO30B,
HKOCUCTEM U OUOChEpHI;
CTPOEHUSI OpPraHOB M CHCTEM
OpraHOB pPAaCTeHUH, >KUBOTHBIX,
YeNoBeKa; MPOIIECCOB
KU3ZHEJEATEIILHOCTH,
MPOTEKAIIUX B  OpraHu3Max
pacTeHuid, KUBOTHBIX "
YeN0BEKa;




OMOJIOTHYECKHUX IIPOLIECCOB:
oOMeHa BemiecTB (MeTaboJM3M),
uHpOpMALlUM W  TPEBpAILECHUS
SHEpIuH, OpOKeHHS,
aBTOTPO(HOTO u
reTepoTPOGHOrO TUTIOB MUTAHWS,
¢doToCcMHTE3a U  XEMOCHHTE3a,
MHTO3a, MeHo3a, TaMeTorcHesa,
IMOpHOreHesa,

OCTAMOPHOHAIBHOTO PA3BUTHS,
pa3MHOKEHHUS,

WHUBUIyaJIbHOTO pa3BUTHS
opraHusma (oHTOTEHE3A),
B3aUMOJCUCTBHU T'€HOB,
TE€TEPO3UCA; JIEWCTBUI
HCKYCCTBEHHOI'O otOopa,

CTaOUIIN3UPYIOLIETO, JABHKYILETO
M Pa3phIBAIONIETO €CTECTBEHHOTO
oTOOpa; auIONaTpUYecKoro M

CHUMITaTPHYECKOTO

BUJI000pa30BaHus; BIIUSIHUS
JMBWKYIIUX CHJI JBOJIOIMH Ha
reHoOH/T MOMYJISIIUY;

MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB
K cpeie oOMTaHUs, YepeOBaHUS
HaIpaBJICHUN SBOJIIOIHH,
KPYroBOpOTa BEIIECTB W TOTOKA
SHEPTHH B IKOCUCTEMAX;

- IPHOOPECTH OIBIT TPUMECHEHUS
OCHOBHBIX METOJIOB HAy4YHOTO
MO3HAHMS,  HCMOJB3YEMBIX B

OHOJIOTHUH: HAOJIFOIEHUS u
OIMCAaHU JKUBBIX CHCTEM,
IIPOIIECCOB 51 SIBJICHUI;

OpraHnn3anuun n IIPpOBCACHUA
OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHKCHHNSA T'HIIOTC3, BBIABJIIATH

3aBUCHUMOCTH MCKAY
HCCIICAYyECMbIMHU BCINYHNHAMMU,
00BICHATH IMNOJITYYCHHBIC

pe3ynbTaTthl U (OPMYIUPOBATH
BBIBOJBl C  HCIOJIb30BAaHUEM
Hay4HBIX IIOHSATUH, TEOPUU U
3aKOHOB;

- chopMHpOBaThH YMEHUSA
BBIJICIIATH CYLIECTBEHHbIE
IIPU3HAKK  BUPYCOB,  KIETOK
IIPOKAapUOT u JYKApHUOT;
OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~ OpraHU3MOB,
BUJIOB, OHOre01eHO30B u
OKOCHCTEM; 0COOEHHOCTH




MPOIIECCOB OOMEHAa BEIIECTB H
IpeBpaIeHus] SHEPTHH B KIICTKE,
doTocuHTE3a, TUIACTHYECKOTO H
DHEPTETHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOJIOTBOPEHUS, PAa3BUTHA U
pa3MHOKEHHUS,
WH/IMBUIYaJIbHOTO pa3BUTHA
opranusmMa (OHTOTeHe3a), O0pPHOBI
3a CYIIECTBOBAHHE,
€CTECTBEHHOI'O otOopa,
BUJI000pa30BaHus,
PUCTIOCOOTIEHHOCTH OPraHu3MOB
K cpeae oOuTaHusA, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM,
AQHTPOTIOTEHHBIX HM3MEHEHWH B
SKOCHCTEMaX CBOEHl MECTHOCTH,

KPYroBOpOTa BEIIECTB "
npeBpalieHne SHEPTUHU B
ouocdepe;

- chopmupoBaTh YMEHUS

MPUMEHATH TOJTYyYCHHBIC 3HAHUS
IUIST OOBSICHEHUSI OMOJIOTMYECKUX
MpOIECCOB U SABJIICHUH, A

TIPUHSATHS MIPaKTUYECKUX
pEUICHHI B MOBCEAHEBHOM KU3HU
C LIEJIBI0 obOecnieueHust

0€30MaCHOCTH CBOETO 3JI0POBbS H
3I0pPOBbSl OKPYXKAIOIIUX JIFOAEH,
coOoIeHnsT  3J0pOBOTO  0Opas3a
JKH3HH, HOPM IPaMOTHOTO
MOBEJCHUS B  OKpYXKaromen
IMPUPOJHON cpejie; NMOHMMAaHHE
HEOOXOJIMMOCTH HCIIOJIH30BaHUS

NOCTHIKEHUN COBPEMEHHOM
OHOJIOTUH U OMOTEXHOJIOTUHI IS
parMoOHAIBHOTO

IMpUPOAOIIOJIb30BAHHA; YMCHUC
HCII0JIb30BATh COOTBCTCTBYIOLIHNC
APT'YMCHTHI, 6I/IOJ'IOI"I/I‘IGCKYIO
TCPMHUHOJIOTUKO W  CHUMBOJIUKY
JJIA A0Ka3aTejibCTBa  pPOACTBA
OpraHnu3MoOB Pa3HbIX
CHUCTEMATUYCCKUX Tpynii;
B3aMMOCBA3U OpraHu3MoOB u
Cpeabl 06I/ITaHI/I${; CINHCTBA

YEJIOBEUCCKHUX pac;
HEOOXOAUMOCTH 3I0POBOTO
oOpa3a  KHM3HHM, COXpaHCHHS
pa3zHooOpazus BHJIOB u
IKOCHCTEM, Kak YCIIOBHS

COCYHICCTBOBAHUS TPUPOABI H




YeJI0BEUECTBA;
- copMHUpOBATH YMEHUS PEIIaTh
OHOJIOrYECKHUE 3aJ1a4H,
COCTaBJISITh TCHOTUITUYECKUE
CXEMBI CKPEIIUBAHUS [Tl Pa3HBIX
TUTIOB HACJICJIOBAHMS TIPU3HAKOB
y  OpraHu3MOB,  COCTaBIIATH
CXeMBbl TIepeHOCa BEIIECTB U
SHEPTUH B DSKOCHUCTeMax (IIeru
MTUTaHMS, MUIIICBBIC CETH),
BEISIBIISITh PUYUHHO-
CIICJICTBEHHBIC  CBSI3U  MEXKIY
UCCIIeTyeMbIMU OUOIOTUYECKUMU

oObeKkTaMu,  IpoleccaMu U
SIBIICHUSIMU, JICJIaTh BBIBOJBI U
IIPOTHO3BI Ha OCHOBAaHUU
MIOJTyYeHHBIX PE3YIbTAaTOB;

- chopmupoBaTh YMEHUS
KPUTHICCKH OIICHUBATh
uH(poOpMaLMI0  OHOJIOTUYECKOTO
COJICpKAHHS, BKITIOYAOIITYIO
NICeBIOHAYYHBIE  3HAaHUS W3
Pa3INIHBIX UCTOYHUKOB
(cpenctBa MacCcoBOM
nHpopmaruy, Hay4HO-
MOTTYJISIPHBIE MaTepHabl);
UHTEPIPETHPOBATh  ATHUYECKHE
ACTICKTHI COBPEMEHHBIX
HCCIEAOBAaHNK B  OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100abHbIC
9KOJIOTUYECKUE poOIeMbI

COBPEMEHHOCTH,  (HOPMHUPOBATH
1o OTHOIIIEHUIO K HUM
COOCTBEHHYIO TO3UIUIO, YMEHHUE
OILIEHMBATh DJTUYECKUE aCHEKTHI
COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu OMOTEXHOJIOTUM U
FeHETHYECKHUX TEXHOJIOTHI
(KJIOHMPOBAaHUE, HCKYCCTBEHHOE
OIUIOIOTBOPEHHUE, HAIpPaBICHHOE
W3MEHEHHE Te€HOMa U CO3JaHue
TPaHCTEHHBIX OPTAaHU3MOB);

- chopmMHpOoBaTh YMEHUS
C03/1aBaTh COOCTBEHHBIE
IMUCHbMEHHBIE u YCTHBIC
COO0OIIIEeHHU Ha OCHOBE
OuoIoTNYeCKON MH(POPMAIUKN U3
HECKOJIBKHX HUCTOYHHKOB,
IPaMOTHO HCIIOJIb30BaTh

NOHATUIHBIN anmapaTt OMOJIOTHH;
- YMETh BBIJABUIaTh TMIIOTE3BI,




POBEPSITh ux
IKCIIEPUMEHTAIILHBIMU
cpeactBamu, (GOpMYNIUPYs LElb
UCCJIC/IOBAaHMs,  aHAIN3UPOBATH
NOJYYCHHbIC  PE3YJIbTaThl U
JIeTIaTh BBIBOJIBL;

- MPUHUMATh y4acTHE B HAy4YHO-
UCCIIeI0BATENILCKONH padoTe 10
OHOJIOTHH, DKOJIOTUH u
MeIWIMHE, TPOBOANMON Ha 0ase
IIKOJIBHBIX HAyYHBIX OOIIECTB U

yOJIUYHO NPECTaBIIATh
MOJTly4eHHBIE  PE3y/lIbTaThl  Ha
YUCHHUYECKUX KOH(EpEHITHIX
pa3HOTrO YpOBHS,
OK 04. PaGotarb B |- TOTOBHOCTh K CaMOpa3BUTHIO, | - chopmMupoBaTh YMEHHUS
KOJUIEKTHBE W KOMAaHJE, | CAMOCTOSTEIHHOCTH U | co3/IaBaTh COOCTBEHHBIC
b exTuBHO CaMOOTIPEICTICHUIO; MMCbMEHHBIC u YCTHBIE
B3aMMO/ICHCTBOBATh C | -OBJIaJicHHE HaBBIKAMHU Y4eOHO- | COOOIIECHUS Ha OCHOBE
KOJIJIETAMH, WCCIIEIOBATENIbCKOM, MPOEKTHOM | OMoJornueckoi MHpopMaluuu u3
PYKOBOJICTBOM, Y COITMAIILHON JESATEIBHOCTH; HECKOJIbKUX HCTOYHHKOB,
KIIMCHTaMU; OBJjaleHHe YHUBepPCAJIbHBIMH | TPAMOTHO UCTIOJTh30BATh

KOMMYHUKATHBHBIMU
JeHCTBUAMMU:

0) coBMecTHAasl JIeATeJbHOCTD.
- TOHUMAaTh M HCHOJIL30BAaTh
NMpEeUMYIECTBA KOMAaHIHOW U
WHIMBHUIYIBHOW paObOTHI;

- TPUHUMATh 1M COBMECTHOM
JESITETbHOCTH, OPTraHU30BBIBATh
U KOOPIAMHUPOBAThH JIEHCTBUSI TI0
€e TOCTH)KEHMIO: COCTaBJISTH
IJIaH JCUCTBHM, pacnpeaessiTh

poii ¢  yd4eToM  MHEHHH
YYaCTHHUKOB 00CyX1aTh
pe3yIbTaThI COBMECTHOM
paboTHI;

- KOOPAWMHHUPOBATb W BBIIIOJHATH
pa60Ty B YCJIOBHUAX pE€aJIbHOIO,

BUPTYAJIHHOTO u
KOMOHHHUPOBAHHOTO
B3aUMOJICHCTBHS,

- OCYIICCTBISTh TO3UTHBHOE
CTpaTeTUYECKOe TOBEICHHE B
Pa3InYHbIX CUTYaIUsX,
TIPOSIBIISITH TBOPYECTBO "
BOoOOpakeHue, OBITh
MHHUIHATHBHBIM

OBjaieHHe YHUBEPCAJIbHBIMH
peryJSTUBHbIMHM JeHCTBUSMU:
) NPUHATHE Cce0sl M JPYrux
JI0JIeH:

NOHITUMHBIN anmapar OuOJIOTUH;
- yYMETb BBIJIBHUTaTh THIIOTE3BI,
IIPOBEPSTH 170.¢
JKCIEPUMEHTAIbHBIMH
cpeacTtBaMu, (GOpMYIUpYs LENb
UCCIICIOBAHNs,  AHAIU3UPOBATH
IIOJIyYE€HHBIE  PE3ylbTAaTBl  H
JIeJIaTh BBIBOJIBI;

- IPUHHUMATh Y4acTHE B HAy4yHO-
UCCIIeI0OBATeNbCKOM paboTe 1o
6uosnoruu, 9KOJIOTHU u
MeIuIUHe, TPOBOAUMON Ha 6ase
HIKOJIbHBIX HAy4YHbIX OOILECTB U

HY6J'II/I‘1HO MMpCACTaBIATb
IMMOJIYYCHHBIC PE3YyJIbTAThI Ha
YYCHHUYCCKUX KOH(I)epeHL[I/ISIX

pPa3HOTo YPOBH:




- IpUHUMaTb  MOTHBBI U
apryMEeHTbl IPYI'UX JIIOACH IIpH

aHaImn3e pe3yabTaToB
JeATeIbHOCTH;

- TIpHU3HaBaTb CBOE TIPaBO U
IpaBO  JIpyrux JIIOAEW  Ha
OIIHOKU;

- pa3BHUBaThH CIIOCOOHOCTH
NOHUMATh MHpP C  TO3HIUHU

JPYroro 4ejoBeKa

OK 07. CopneiictBoBatTh
COXPAaHEHUIO
OKpYKarollen cpebl,
pecypcocOepekeHunIo,

3¢ HEeKTUBHO IEHCTBOBATH
B UpE3BBIYANHBIX
CUTYaIHIX

B o0s1acTH 3Kk0/10rMUYECKOrO
BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTH
3KOJIOTMYECKOMN KYJBTYPBI,
MMOHUMaHUE BIUSHUS COUAIBHO-
HSKOHOMHYECKUX TIPOIECCOB Ha
COCTOSIHUE MIPUPOJHOU u
COLIMAJIbHOM CpeIbl, OCO3HAHUE
r7106aIbHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOIIeM;

- TUTAHUPOBAHHE "

OCYIIIECTBJICHHE  JICUCTBUHA B
OKpYXKalolllel cpelie Ha OCHOBE
3HAaHUSA IeJIek  YCTOMYHMBOIO

Pa3BUTHS YEIIOBEUECTBA;
aKTHBHOE HEMNPHATHE ACHCTBHM,
MPUHOCSIIUX BPell OKPYKaroIen
cpene;

- YMEHHUE MMPOTHO3UPOBATH
HeOJIaronpUsATHEIC
DKOJIOTHYECKHUE MOCJIEACTBUA
MPEeANPUHUMAEMBIX  ICHCTBHM,
peI0TBpaIaTh UX;
- pacuImpeHue OIIbITA
IEITEABHOCTH  DKOJIOTHYECKOM
HaIPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIEN0BATENBCKOM, MPOECKTHOU
U COLIMAIIbHOU AEITEIbHOCTHU

- BIAJCTh CHCTEMOM 3HAHUH 00
OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS,  HCIOJIB3yeMbIX B
OHMOJIOTHYECKUX HCCIEI0BAHUIX
J)KUBBIX OOBEKTOB M JKOCHUCTEM
(onucanwue, U3MEpPEHHUE,
MIPOBE/ICHHE HaAOJIIO/ICHU ),
CIT0CO0AMH BBISIBJIEHHS U OIEHKHU
AHTPOTIOTEHHBIX HW3MCHCHUH B
MIPHUPOJIC;

- YMETh
OTIUYUTEIbHEIE MPU3HAKH
JKMBBIX CHCTEM, B TOM YHCIIE
rpubOB, PACTCHHM, XKHBOTHBIX U
YeJIOBeKa; IPHUCIOCOOICHHOCTD
BHJIOB K cpele  oOWTaHus,
a0MOTHYECKUX M OHMOTHYECKUX
KOMIIOHEHTOB YKOCHUCTEM,
B3aUMOCBSI3€  OpraHuU3MOB B
co00IIecTBaxX, aHTPOMOTEeHHBIX
W3MEHEHHUH B SKOCHCTEMaX CBOCH
MECTHOCTH;

BBISIBJIATDH

- YMETH BBIACIIATH
CYIICCTBCHHBIC IMPHU3HAKH
OHOJIOTHYECKUX IMPOLECCOB:

oOMeHa BemecTB (MeTaboJu3M),
UHPOpMAIIUM U  TNPEBpAICHUS
SHEPIHUH, OpOIKeHHS,
aBTOTpO(HOTO u
rerepoTpo(HOrO THUIIOB MUTAHUS,
doTOCHHTE3a W XEMOCHHTE3a,
MHUTO3a, MeH03a, TramMeToreHesa,
sMOpHOTeHesa,

MOCTIMOPHOHANIBHOTO PA3BUTHS,
Pa3MHOKEHHS],

VHIUBHTyJIbHOTO pa3BHUTHUS
opraHusma (oHTOTEHE3A),
B3aUMOICHCTBHS T'CHOB,
TeTEPO3UCA; JEUCTBUA
UCKYCCTBEHHOTO otbopa,

CTa6I/IJII/13pr101HeTO, ABUIXKXYLICTO
" pa3pbIBAOIICI0 €CTCCTBCHHOI'O




oTOOpa; aIONMaTPUYECKOTO H

CHUMITaTPHYECKOTO

BUJI000pa30BaHUS; BIIUSTHUS
JMBWOKYIUX CHJI 3BOJIOIMHM Ha
reHo(OH]T HOIYJISALNN;

IPUCTIOCOOIEHHOCTH OPraHu3MOB
K cpele oOuTaHMsl, YepeIOBaHUS
HaIpaBJICHUN 3BOJIIOLINY;
KPYrOBOpOTa BEIIECTB M IMOTOKA
DHEPTUU B IKOCHUCTEMAX




2. CTpyKTypa 1 coJep:kaHue 0011e00pa3oBaTe/IbHON JUCHUIITIHHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTHHBI 80
Jlekuuu, ypoku 39
Mp. 3ansarus 39
B T.4.:

OcHoBHOE coep:kaHue 78
BT. U..

TEOPETUYECKOE 00YICHUE 39
MPAKTUIECKHUE 3aHATHS 39
abopaTOPHBIC 3AHITHS -
IIpome:kyTounas arrecrauus (AuddepeHUMPOBAHHDbIN 3a4eT) 2




2.2. TemaTnyeckui IjiaH u coaepiKaHue TUCIUIIJINHBI

HaunumenoBanue
pa3iesioB U TeM

Coaepikanue yueOHOro MaTepuajia
(ocHOBHOE U IPO(ecCHOHAIBLHO-
OpPHEHTHPOBAaHHOE), JIA00PaTOPHbIE U
NpaKTHYeCKUe 3aHATHUS, IPUKJIATHOMN
MOAYJb (IPH HAJIUYHMH)

O0nLeM
4acoB

®opmupyemMble
KOMIIeTEeHIIUH

1

2

Paznen 1. Kinerka — cTpYKTYpPHO-(PYHKIIHOHAJIbHAS €IMHUIIA

KHUBOTO

20

Tema 1.1.
BuoJsiorus kak Hayka

OcHOBHOE CoacpKaHue

Teopeaneckoe oﬁyqe}me:

buonorus kak Hayka. CBsi3p OHOJOTHMH C
JIpYTMMH HayKamH: Ouoxumus, Ouodusuka,
OuoHuKa, reHoreorpadus u ap. Poib u mecto
O6uonoruu B (QOPMHUPOBAHUM COBPEMEHHOM
HAay4HOW  KapTHUHBI MHpA. 3HaveHHe
Oouonorunueckux 3HaHui. Mcropus Guosnorum.
3HaueHue  LUTOJOTUU  JUI1  Pa3BUTHS
OMOJIOTUM W TO3HaHUS NPUPOAbL. MeToIbI
LUTOJIOTUM: MHUKPOCKOMUS, XpoMarorpadus,
anekTpodope3, METOJ MEUEHBIX aTOMOB,
mupdepenninanbHoe  HEHTpUPYTUPOBAHUE,
KYJIbTypa KJIETOK

OK 02

Tema 1.2. O011as
XapaKkTepuCcTHKA
JKU3HUA

OCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue:

Pa3nooOpasue  Oumocuctem.  OpraHuzamnus
OMOJIOTUIECKHUX CHCTEM. YpoBHUI
OpraHu3aiui ~ OMOCHUCTEM:  MOJICKYJSIPHO-
TCHETUYCCKHUH, OPTraHOWTHO-KJICTOYHBIH,
OpPraHWU3MEHHBIH,  MOMYJISAINOHHO-BUI0BOH,
9KOCHUCTEMHBIN (6UOTEOLIEHOTHYECKHUIA),
OroChEpHBIH. Hayxkn, H3yJaronue
OnoJIOTHYEeCKHEe OOBEKTHI Ha PAa3HBIX YPOBHSX
OpraHu3aIuu KU3HU. Obmas
XapaKTepUCTHKA IKH3HHU, CBOWMCTBA JKUBBIX
cucreM. [Iporecchl, mpoucxoasmiue B
ouocucremax

OK 02

Tema 1.3.
buojgornyecku
Ba’KHbIe XUMHYECKHE
coeTMHEeHUs

OcHOBHOE CO/Iep:KaHue

Teopernueckoe odyueHnmue:

XUMHUYECKUI COCTaB KIIETKH.
Heoprannueckue BemecTtBa KIETKH, MX
OuronoruYecKas poib.

Opranunueckue BEIIleCTBa KJIETKU.
buonornueckue IOJIUMEPHI. benku.
Crpykrypa u QyHKIIUU OETKOBON MOJIEKYJIBI.
DepMEHTBHI, NPUHLAT ux JIeHCTBUSL.
YrieBoasl. buonornueckue byHKIIH
YTJIEBOJOB.

JIunmapl. OO0mmit JjIaH CTPOCHUS.

OK 02
OK 04




I'uapodmisHo-THIPODOOHBIE CBOMCTBA.
Knaccudukanuss nunuaoB. buonorudeckue
¢ynkumun  gunupoB. AT®.  Crpoenue
Moutekyasl AT®. buonornyeckue ¢GyHKINH
ATO

HpaKTuqecm/le 3aHATHUA:

Ponp OenkoB, yrieBOJOB W JKUPOB B
OpraHu3me YeJI0BEKA. Burtamunsl 51
OMOJIOTMYECKM  AKTUBHbIE  JOOABKHM, MX
3HAQYEHWE B JKU3HH OpPraHrM3Ma 4eJIOBEKa.
['mno- w aBUTaMHMHO3BI HMX IOCJIEICTBUS.
[IpencraBieHre  yCTHBIX  COOOIIEHMH  C
MIPE3EHTALMEN, IOArOTOBIEHHBIX 10 NIEPEUHIO
HCTOYHUKOB, PEKOMEHTIOBaHHBIX
MpenoaaBaTeemM

Tema 1.4.
CrTpykTypHO-
GyHKIHOHAIBHAS
OPraHM3anus KJIETOK

OcHoBHOE COACPKaHUE

Teoperuyeckoe o0yueHue:

Knerounas teopus (T. IlIBamH, M.
neiinen, P.  Bupxos).  OcHoBHbIE
TIOJIOKEHUS COBPEMEHHOM KJIETOYHOU
Teopuu. THIBI KJIETOK: dyKapuOTHYECKasl U
MIPOKapUOTHYECKAS. CpaBHUTENbHAS
XapaKTepUCTUKa KIIETOK SYKapuoT
(pacTuTenbHOM,  JKMBOTHOW,  T'PUOHOMN).
CtpoeHue  TPOKApUOTHYECKOW  KIIETKH.
OCcoOEHHOCTH CTpOEHUsI TeTepoTpodHON H
aBTOTPO(HON MPOKAPHUOTUYECKUX KIETOK.
Crpoenne IUIa3MaTHYeCKOM  MeMOpaHBbI.

Tpancnopt BEIIECTB yepes
IUIa3MaTHYECKYl0 MeMOpaHy: MAacCUBHBIA U
AKTUBHBIIL. OHAOLMUTO3: MUHOLIUTO3,

(aromuTo3. Ok3o1mmuTo3. (OO6ONI0OYKA WU
KieToyHas creHka. CTpykTypa u (QyHKIIHMH
KJIETOYHOU CTEHKH PacTeHUM, TpruOOB

IMuronnasma.  IIuto3omb.  L{uTOoCKener.
OpHoMeMOpaHHbIE  OPraHOMIBI  KIIETKHU:
spporiazmatudeckas cets (OIIC), ammapar
lNonbxm, JIM30COMBI, MIEPOKCUCOMBI,
BAKYyOJIM PACTUTENBHBIX KIeTOK. CTtpoeHue
U (QYHKIIMM OJHOMEMOPAHHBIX OPraHOHIOB
knetku. Knerounsiii cok. Typrop.
ITomyaBTOHOMHBIE ~ OpPraHOMABI  KIIETKHU:
MUTOXOHJPHUH, IUIACTUIBL:  XJOPOIUIACTBHI,
XpOMOIIIACTBI, JICUKOIUIACTBI, UX CTPOEHUE
U QyHKUMH. SIepHbI ammapaT KIETKH,
CTpO€HHE U (PYHKIIHH.

HememOpanHsbie OpraHoOu b KIJIETKU:
pUOOCOMBI, MHKpPOTPYOOUKH, KJIETOYHBIN
neHTp. OpraHoupl IBUKEHUS: PECHUUKU U
KIYTUKH. Crpoenue u GbyHKITIN
HeMeMOpPaHHBIX OPraHOUIOB KIETKU

OK 02
OK 04




Tema 1.5.
CrpykTypHO-
(pyHKIMOHAILHBIE
(pakTopsI
HACJIeICTBEHHOCTH

OcHoOBHoOe coepkaHue

Teopeanecxoe oﬁyqeﬂne:

Crpoenue xpoMocom. XpoMOCOMHBIN HAbOP
KJIETOK, TOMOJIOTUYHBIE U HETOMOJIOTMUYHBIE
XpPOMOCOMBI, TAIUIOWJIHBIA W JIUIUIOWIHBIA
Habop. Hykneunossie kucnmotel. JHK u
PHK. Ctpoenue HyKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. KommuiemeHnrapubie
azotucteie ocHoBaHus. [IpaBuno Yapradda.
Crpykrypa JHK — n1BoiiHas cnoupaib.
MecroHaxoXAeHHE W OWOJIOTHYECKHUE
¢yuxun  JIHK. JITHK-skcneptusza. Bunsl
PHK. ®yuknuu PHK B kitetke

HpaKTuquKue 3aHATUA:

Pemenue 3a71a4 Ha OIpeJIeIICHNE
II0CJIE0BATEIBHOCTH HYKJIEOTHIOB

OK 02

Tema 1.6.
IIpoueccnl
MaTPHYHOI'0 CHHTE3a

OcHoOBHOE CoACpKaHuE

Teoperuyeckoe o0yueHue:

Marpuunsiii cuntes JHK — penmukanus.
[IpuHnuner permukannn JIHK. Mexanusm
pemmmkanun  JIHK.  Penmapanus  JITHK
(moperiekaTuBHAs,  MOCTpPETUICKATHBHASA).
Peakuuu matpuunoro cuHresa. [IpuHimn
KOMIUIEMEHTAPHOCTH B peakumsx
matpuuyHoro cuHte3a. JIHK wu  ressL
T'eneTnueckuii KOJI, €ro CBOJCTBA.
Tpanckpunuus — marpuunbidi cuate3 PHK.
Tpancnsaumss u €€ dranbl.  YCIOBHS
onocunteza Oenka. Crpoenme T-PHK wu
KOJUpPOBaHUE aMUHOKHCIOT. Posib pubocom
B OMOCHHTE3€e OeKa

IlpakTnyeckue 3aHATHS:

Penrenune 3amad Ha oIpeiesieHue
NIOCJICIOBATEIBHOCTH ~ aMUHOKHCIOT B
MOJIEKyJIe OelKa.

Penienune 3aa4 Ha OTpeieIICHHE
NIOCJICIOBATEIBHOCTH ~ aMUHOKHCIOT B
MoOJIeKyle Oeilka B cllydae HW3MCHEHHSI
nociuenoBarenbHOCTH HyKiIeoTHn0B JJHK

OK 02

Tema 1.7.
Hexkaerounbie
(opMbI KU3HU

OcHOBHOE CO/Iep:KaHue

Teopernueckoe od0yueHne:

Bupycsl — HeknerouHble (GOpPMbI KU3HH U
oOnuraTHele napa3uTbl. CTpOEHHE MPOCTBIX
U CIOXHBIX BHPYCOB, PpETPOBHPYCOB,
6aktepuodaros. Kuznennwrii mukn JIHK-
conepxamux BupycoB, PHK-comepkamunx
BUpYycOB, OaktepuodaroB. BUY, remarut
YeJoBeKa.

Bbakrepun. Oomas XapaKTEepPUCTHUKA.
[lonstne mramMm. Bupycsl u Oaktepuu:
CXOJICTBA U Pa3INnUUs

OK 02
OK 04




HpaKaneCKne 3aHATHUSA:

Bupycusle u GakTepuanbHble 3a00JICBaHUS.
Oo6mue IIPUHIATIBL HCTIOJIB30BaHUSA
JeKapCTBEHHBIX BemecTB. OcobeHHOCTH
IMPUMCHCHUA aHTUOMOTHKOB.
IIpenctaBneHne YCTHBIX COOOWICHMH ¢
Hpe3eHTaHHeﬁ, IIOATrOTOBJIICHHBIX 10
MNEPECUHI0 HMCTOYHHUKOB, PCKOMCHAOBAHHBLIX
IpernojaBaTeneM

Tema 1.8.

OO0OMeH BelecTB U
npeBpalieHue
JHEPIruH B KJIETKe

OcHOBHOE CoacpKaHue

Teopeaneckoe oﬁyqe}me:

AccUMWISIIAA. U JUCCUMIUIALUSL —  JIBE
CTOpOHBI MeTabonu3ma. Tumbsl oOMeHa
BEILECTB: aBTOTPO(MHBIN U reTepoTpoHBI,
a’pOOHBIN U aHA’POOHBIN. DHEPreTUIECKOe
obecnieueHue kieTku: npeppamienue ATO B
0oOMEeHHBIX Tmpoueccax. DepMeHTaTUBHBIN
Xapakrtep peakuuit KJIETOYHOTO
MeTaboan3ma

[IepBHUUHBIN CHHTE3 OPraHUYECKUX BEIIECTB
B KIIETKE. [Tnactuyeckuit 0oOMeH.
®dortocuHTe3. XeMOCHHTE3.  AHa’pOOHBIN
JHepreTUueckuii  oOMeH.  AHa’poOHbIe
opranu3mbl. bporxeHue, aBTOTPOHBIA U
reTepoTpoHBIN TUTT MUTaHUS. AHa3POOHBIC
MUKPOOPTraHU3MBbI KakK O0OBEKTHI
OMOTEXHOJOTHH. OTambl SHEPreTHYECKOro
oOMeHa. ['mukonus. buonornueckoe
OKHUCJICHHE, WIH KJIETOYHOE JbIXaHHe

OK 02

Tema 1.9.
Ku3HeHHBIN UK
KJeTKH. MuTo3.
Meiio3

OcHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

Knerounslii 1uki, €ro mnepuoasl U
perymsuusi. Ilepuogsl  uHTepdaspl  UX
ocobennoctu. uddepeHumanus KIeTKd U
apecT KJIETOYHOro Lukia. JlerneHue KieTKd
— muto3. CTaguu MUTO3a U MPOUCXOSIINE
nporecchl. KapuokuHe3 ¥ IHUTOKUHES.
buonoruueckoe 3nayenre Muroza. Meio3 —
penyKiuoHHoe peneHue kietku. Craguu
Meno3a. Meilo3 — OCHOBa IOJIOBOTO
pasmHoxkeHus. [loBeneHne XpomMocoM B
menosze. Kpoccunrosep. buonornuecknii
cMbIcn Meito3a. D¢ dexTs Meitoza. Meiio3 B
YKU3HEHHOM IIMKJIE OPTaHU3MOB

OK 02
OK 04

KonTpoabHnas pabora

MoJieKylIpHBI YPOBEHBb OpraHU3alH KUBOTO

Paspnen 2. Ctpoenue u

YHKIIMH OPraHu3Ma

19

Tema 2.1.
DopMbl
Pa3MHOKEHHUs!
OPraHu3MOB

Conepxanue

q)OpMLI Pa3MHOKCHHUA OpTraHU3MOB.
becnonoe u moioBoe Pa3MHOKCHHC. Bungsr
0ecrosoro PA3MHOKCHUS. ITPOCTOC NCJICHUC

OK 02




HaJBOE, MMOYKOBaHUE, pa3MHOXKEHHE
CIlOpaMH, BETeTaTUBHOEC  Pa3MHOKCHHUE,
(bparmenTanus, kioHupoBaHue. llomoBoe
pa3MHOXKECHHE.

Tema 2.2.
OHTOrenes
JKMBOTHBIX M
yeJ10BeKa

OcHoBHOE COACPKaHUuE

TeopeTn'{eclcoe oﬁyqelme:

l'amerorenes y xuBoTHbBIX. Criepmarorexes
u ooreHe3. CTpoeHHE TOJOBBIX KIIETOK.
OnnonoTBOpEHKE u AMOpPHOHAIILHOE
pa3BUTHE  KUBOTHBIX. ITapTenorenes.
OMOpuorese3 (Ha HpUMEpE JIAHLETHUKA).
Cranuu smMOproreHnesa

Poct u pasBuTHE KUBOTHBIX.
[TocTomOpronanbHblit nepuon. llpsmoe wu
HENpsMoe pa3BUTHE. PasButne c
Meramopho3oM y  OEClO3BOHOYHBIX U
MTO3BOHOYHBIX KUBOTHBIX. Craguu
MOCTAMOPHOHATBHOTO pa3BUTHSA y
KUBOTHBIX M 4YeJloOBEeKa. ITepuonpr
OHTOTEHEe3a  4YeloBeKa.  buonormyeckoe
cTapeHue 1 cMepThb. ['epoHTONOrNS

OK 02
OK 04

Tema 2.3. OcHOBHBIE
IMNOHATHUA N'EHETUKHU

OcHOBHOE coiepkaHue

Teoperuyeckoe o0yueHue:

I'enetuka Kak Hayka O HACJIEJICTBEHHOCTH U
W3MEHUYMBOCTH  Opranu3moB. (OCHOBHBIE
TeHeTUYECKUEe TMOHSATHS U CUMBOJIBL. ['eH.
I'enotun. ®eHotun. AJUIebHBIE TEHBI.
AnbTepHATUBHBIC NMPU3HAKU. JJOMUHAHTHBIN
U PEUECCHBHBIM NpHU3HAKU. ['oMo3urora u
rerepo3urora. Yucras nuHus. [uOpumsl.
OcHoBHbIE METO/IbI TeHETUKH:
TUOPUA0TIOT MUECKU, LUTOJIOTUYECKHE,
MOJIEKYJIIPHO-T€HETHYECKHE

OK 02

Tema 2.4.
3aKoHOMeEpPHOCTH
HacJeI0BaHUs

OcHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

3aKOHOMEPHOCTH  OOpa3oBaHHMs  raMer.
3akonbl . Mennens: MoHOrubpuHOE
ckpemuBanue. IIpaBuiio JOMUHHUPOBAHMS.
3aK0oH eauHOO0Opa3us IMEPBOTO IMOKOJICHUSI.
3aKoH paciienjIeHus MPU3HAKOB.
[{uTonornyeckue OCHOBBI MOHOTHOPHIHOTO
CKpelMBaHus. ['mrmoresa 4YUCTOTHI Tamer.
AHanuzupyroliiee CKpEILLMBaHHUE.
Jurubpumnxoe CKpeEIlUBaHUE. 3aKoH
HE3aBHCUMOI'O HACJIeIOBaHUs IPU3HAKOB.
[TonurubpuaHoe HaciemoBaHWE U €O
3aKOHOMEPHOCTH

OK 02
OK 04

Tema 2.5.
B3anmoaeiictBue
r'¢eHOB

OcHoBHOE coaepkaHue

Teopernueckoe o0yueHue:

I'enoTun KakK eJocTHas cucTeMa.
MHuoxectBenHoe JIENCTBUE T'€HOB.

OK 02




[Ineniorponusa. MHOKECTBEHHBIM AJUIECIU3M.
B3anmoneiicteue AJUIETIbHBIX I'€HOB.
KoaomunupoBanue. B3anmoneiicteue
HEAJUICJIbHBIX I'eHOB. KOMIIJIEMEHTapHOCTb.
Onucras. [Toimmmepus

Tema 2.6.
CuenienHoe
HaCJIel0BaHHe
NMPHU3HAKOB

OcHOBHOE CoacpKaHue

TeopeTn'{ecKoe oﬁyqelme:

3akoupt T.  Moprana.  CuermieHHOE
HaclieI0BaHHE T'CHOB, HapyIIeHue
CIICTIIICHHUS. XpomocoMHast Teopus
HACIIEICTBEHHOCTH. I'enernueckoe
KapTHpoBaHHWE XpoMmMocoM. Mcmnosp3oBaHue
KpPOCCHHTOBEpa Ut COCTaBJICHUS
TeHETUYECKUX KapT XPOMOCOM

OK 02

Tema 2.7. 'eneTnka
noJia

OcHOBHOE CoaCpKaHuE

Teopeaneckoe oﬁyqe}me:

XPpOMOCOMHBIA ~ MEXaHU3M  OIpPEACICHUs
mosa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
l'omoramMeTHpIi M TreTepOramMeTHBIM IOJI.
I'eneTnueckas CTPYKTypa ITOJIOBBIX
xpoMocoMm.  HacmenoBanume — nmpH3HAKOB,
CLCTUICHHBIX C IOJIOM

IIpakTHYecKHe 3aHATHS:

Pemenne 3a7a4 Ha orpesielieHre
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICJICTBEHHBIX MTPU3HAKOB, CIICIICHHBIX C
[10JIOM, COCTABJIEHHE T€HOTUITMYECKUX CXEM
CKpCIIUBAHUS

OK 02

Tema 2.8. I'eneTnka
YeJI0BeKa

OCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue:

Kapuotun denoBeka. MeTonbl H3ydeHHS
FEHETUKH  4YeJIOBEKAa: IeHeaJoTMYecKui,
OJIM3HELIOBBIH, IIUTOT€HETHYCCKHI,
OHMOXUMUYECKHH, MOMYJISIIUOHHO-
CTaTUCTUYECKUH. HacnenctBeHnnsie
3a00J€BaHMsl  YeEJIOBEKA. I'ennHrle u
XpOMOCOMHBIE 00JIe3HH YeoBeKa. boiesnu
c HAacJeACTBEHHOMN
MPEAPACTIONOKEHHOCTBIO. 3HaucHHUE
MEIUIIMHCKOW TeHETUKHU B TIPEIOTBPAICHIN
M JEYEHHH TeHEeTHYeCcKuX 3a0oJieBaHuit
YJeJloBeKa

IIpakTHYecKHe 3aHATHSA:

Pemenue 3a1a4 Ha OnpeJesIeHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB, HCIOJIb3YS
METO/Ibl T€HETUKH 4YEJIOBEKa, COCTABJICHHE
FEHOTUIIMYECKUX  CXEM  CKpEIIHMBaHMSL.
[IpencraBneHre yCTHBIX COOOLICHUH €
Ipe3eHTaluen 0 HACJIEICTBEHHBIX
3a00JIeBaHMSIX YEJIOBEKa

OK 02




Tema 2.9.
3akoHOMepHOCTH
U3MEHYHUBOCTH

OcHoOBHoOe coepkaHue

TeopeaneCRoe oﬁyqeﬂne:

B3aumopeiictBue reHotuna u cpeabl Mpu
dbopmupoBarnu QpeHotumna. M3MeHInBOCTH
MPU3HAKOB. KauectBennsie u
KOJIMYECTBEHHBIE MIPU3HAKH. Bunbr
U3MEHYUBOCTH: HaCJeJICTBEHHAs u
HEHACJIEICTBECHHASI.

3aKoH TOMOJIOTUYECKUX pAa0B B
HacieACcTBeHHOW  m3MmeHuuBoctu  (H.U.
Bagsunos).

Monudukanronsas, uiu (QeHoTUIHYecKas
U3MEHYUBOCTD. Ponp cpenbl B
Mo u(UKAITMOHHONW H3MeHYnBOCTH. Hopma
peakuuu TNpu3HaKa. BapuanmoHHbIl psia U
BapUallMOHHAsT KpHUBas. XapaKTEepPUCTHKA
MOTU(DUKATTMOHHOM U3MEHYUBOCTH
HacnenctBennass, wWiM  TeHOTHUIIHYECKAs
W3MEHYUBOCTD. KomOunatusHas
M3MEHYUBOCTD.

MyranuoHHas N3MEHYNBOCTD. Bunpr
MYyTaIui: TEHHBIE, XPOMOCOMHBIE,
reHomMHble.  [IpUunMHBI ~ BO3HUKHOBEHUS
MYTaluit

IlpakTnyeckue 3aHsATHS:

Pemenune 3amad Ha OmpeeiCHHE THITA
MYTallHM TIPH Tepeaade HaCICICTBEHHBIX
MPU3HAKOB, COCTABJICHHE TCHOTHUITHYCCKUX
CXEM CKpEIIMBaHMS

OK 02
OK 03
OK 04

Tema 2.10. Cenexknus
OpPraHu3MoB

OcHoOBHOE coiep:KaHue

Teopernueckoe o0yueHue:

Cenexuusa Kak HayKa. MeTtoabl
CEeNeKIIMOHHON paboThl. ['erepo3uc u ero
MIPUYHMHBI. HckyccTBeHHBIH oTOO0D:
MAaCCOBBII M WHIUMBHUAYAJIbHBIA. TaIlbl
KOMOHMHaNoHHoM cenekuun. Coprt, mopoaa,
HITaMM

ANropUTMBI pelieHue 3a1a4 Ha
ompeselieHne BO3MOKHOTO BO3HUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB IO CEJICKIIHNH,
COCTaBIICHUE T€HOTUITUYECKHIX cXeMm
CKpEIIUBAHUS

OK 03
OK 02

KonTpoabHnas pabora

CrpoeHne U QyHKIIMM OpraHu3Ma

Pasnen 3. Teopus 3BoI0OIIMM

19

Tema 3.1. HcTopus
3BOJIIOIIHOHHOI 0
y4eHHUA

OcHoBHOE coaepkaHue

Teopernyeckoe o0yueHue:

[IepBrie SBOJTIOIMOHHEIE KOHIICTIIHH.
I'papyanuctuueckas SBOJTIOIIMOHHAS
konuenuus K.b. Jlamapka. JIBmxkymiue
CHUJIBI SBOJIIOIHMH. Kpeannonusm u

OK 02
OK 04




tpanchopmusm. Cucremartuka K. Jlunuaes u
e¢ 3HaueHWe I (OPMHUPOBAHUS HJICH
HBOJIIOLIUHT

[pearnockuTKM BOSHUKHOBEHHUS JaPBHHU3MA.
DBomiousl BUAOB B mpupoae. bopnba 3a
cylecTtBoBaHue. EcTecTBeHHBIM  0TOOp.
JluBepreHuus MIPU3HAKOB u
BU000pazoBanne. (OCHOBHBIC TOJIOKEHUS
cuHTeTnyeckon teopuu sBomtouuu (CTDI).
Posb JBOJIFOLIMOHHOU TEOPUHU B
(bopMUPOBaHUK HAYYHOU KAPTHHBI MUPA

Tema 3.2.
Mukpo3Boarouus

OcHOBHOE CoacpKaHue

Teopeaneckoe oﬁyqe}me:

Muxkpo3BOIIOIUS U MaKpOdIBOJIIOLMS Kak
JTarnbl ABOJIIOIIMOHHOTO mporuecca.
I'enernueckue OCHOBBI ABOJIIOLINH.
Myranun u KOMOHMHAaINH KaK
JJIEMEHTApHBIA JBOJIIONHMOHHBIA MaTepHall.
[Monymnsimust Kak dJeMeHTapHas eIUHHIIA
IBOJTIOIUH.

JBuxymue cuibl ((akTopbl) 3BOTIOLUU.
MyTanoHHBIA TIpollecC U KOMOWHATHBHAS
W3MEHYUBOCTb. ~ Murpamus.  M3omsanus
MTOIYJISALIAN: reorpaduueckas
(mpocTpaHCTBEHHAs ), Ononornyeckas
(penpoxyKTUBHAS).

EcrecTBeHHBIlT 0TOOpP — HampaBiSIOMUN
(dhaktop ABOJTIOIUH. Boprba 3a
CYLLIECTBOBAaHUE KaK MEXaHM3M JICUCTBUS
€CTECTBEHHOI0 0TOOpa B momynsiuusax. Bug
u ero KpUTEPUHU (mpu3HAKH).
BunooOpa3zoBanue KaK pe3ysbTar
MUKPO3BOIIOLUU

OK 02

Tema 3.3.
Makpo3BoJrouust

OcHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

MakposBomtouus. DPOpMbl U OCHOBHBIE
HallpaBJ€HUsT  MaKpOA3BOJIOLUU (A.H.
CeBep11oB). [lytu TOCTHKECHUS
OMOJIOTHYECKOro mporpecca: apomMopdos,
uavoaganTanus, oOmas  JereHeparmsl.
Meroabl U3ydyeHHus MaKpO’BOIIOLUU. 3aKOH
3apoapineBoro cxojactsa (3akon K. bapa).
buorenernueckuii 3akon (D. I'ekkenb, O.
Mromep). O0u1ne 3aKOHOMEPHOCTH
(TmpaBuIa) SBOIOIHIH

OK 02

Tema 3.4.
Bo3HuKHOBeHUE U
pa3BUTHE )KM3HU HA
3emuite

OcHoBHOE coaepkaHue

Teopernyeckoe o0yueHue:

T'unote3nl u TCOpHUU BO3HUKHOBCHUA KU3HHU
Ha 3emite: KpCalluOHU3M,
CaMOITPON3BOJIBHOC (CHOHTaHHOC)
3apOKJACHHUC, CTAIMOHAPHOC  COCTOSHHUC,

OK 02
OK 04




MaHCTIEPMHUS, O61o1073. Hauamno
opraHuyeckon  spomoonuu.  Ilossienue
HEPBBIX KIETOK. DBOJIOLUSA MeTabosu3Ma.
OBoJronus NepBeIX KieToK. [IpokapuoTs! u

J3YKapUOTBHI. [Ipoucxoxnenue
MHOTOKJIETOYHBIX OPraHu3MOB.
Bo3HukHOBEHUE OCHOBHBIX LapCTB
JYKapuoT.

OcHoBHEIC YCPThI 3BOJIIOLIUHA PACTUTCIBHOI'O
MHpa. OcHOBHBIE YCPThHL 9BOJIOIIMH
JKMBOTHOI'O MHpa

HpaKTuquKue 3aHATUA:

[IpencraBnenne yCTHOTO COOOIIEHHS U
JICHTBI BPEMCHHU II0 OCHOBHBLIM J3TallaM
BO3HUKHOBCHUA W Pa3BUTUA XKXUBOTHOI'O M
PACTUTCIIBHOTO MHpA, MOATOTOBJICHHBLIX ITO
NEPpCYHIO HCTOYHUKOB, PEKOMCHIOBAHHBIX
IIpenojiaBaTesieM

Tema 3.5.
IIpoucxoxnenue
YyeJIOBEKa —
AHTPOIOIeHe3

OcHOBHOE coiepxkaHue

Teoperuyeckoe o0yueHue:

AHTpOTIOJIOTMSI — Hayka O YeJOBEKe.
CucremaTH4ecKkoe TIOJIO)KEHUE YeJIOBEeKa.
CXOICTBO  YeJOBEKa C  JKUBOTHBIMH.
Otnuuust  4yenoBeka  OT  YKUBOTHBIX.
[IpsimoxoskieHNEe U KOMILIEKC CBSI3aHHBIX C
HUM NPU3HAKOB. Pa3BuTHE rOJI0BHOTO MO3Ta
u BTOpOM CUTHAJIbHOM CHUCTEMBI.
CootHolieHue OMOJIOrMUECKUX u
COILIMANIBHBIX ()aKTOPOB B AaHTPOTIOTEHE3E
OcHoBHbIE CTaluu aHTPOIIOTeHEe3A.
JlpuonuTeku — TpeAKH YeloBeKa U
yenoBekooOpa3Hbix 00e3bsiH. [IpoToantpon
— MpEALIECTBEHHUK YeloBeKa. ApXaHTpoH —
JIpeBHemui yenoBek. [laneoanTpon —
JIpeBHUI 4yenoBek. HeoanTpom — denoBek
COBPEMEHHOTO THUIIA. DBOJIOLUS
COBPEMEHHOTO YeJIOBEeKa.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE
pachl: eBporeonHas (eBpas3uiickas), Herpo-

aBCTpaJOUIHAS (’KBaTOpHANIbHAA),
MOHTOJIOUAHAS  (23MaTCKO-aMEPUKAHCKas).
Bpems u MECTO BO3HUKHOBEHUS

YeJI0BEYECKUX pac. ENMHCTBO 4enoBEYECKUX
pac

OK 02
OK 04

IIpakTHYecKHe 3aHATHS:

Bpemst u myTH pacceieHus 4YeloBeKa 0
wianete. [ IpucnocoOIeHHOCTh  YeloBeKa K
pasHBIM  YCIIOBUSIM  cpelbl.  BiusHue
reorpauuecKoi cpeapl Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTOBEKa

3amuTa JCHT BPEMEHU U MEHTAJbHBIX KapT
B dbopmare YCTHOTO cooO0IIeHus,




MOATOTOBJICHHBIX IO NCPEYHIO UCTOYHUKOB,
PCKOMCHIOBAHHBIX IMMPCIIOAABATCIICM

KonTpouabHnas padora

TeopeTndeckne acneKThl SBOJIONHUH KU3HU
Ha 3eMie

Pazgen 4. Ikojorus

20

Tema 4.1.
IKoJIOrHIYecKHe
(daxTopbI U cpeabl
JKU3HU

OcHoBHOE COACPKaHUE

TeopeTn'{eclcoe oﬁyqelme:

Cpensl oOuTaHMs OpraHU3MOB: BOJHAs,
Ha3eMHO-BO3IyLITHAS, MOYBEHHAS,
BHYTPUOpPTaHU3MEHHAsI. dusnKo-
XUMUYECKHEe OCOOCHHOCTH Cpel OOHMTaHus
opranu3moB. [IpucrnocoOieHus: opranu3MoB
K JKM3HM B pa3HbIX cpenax. Ilonsarue
skojoruueckoro (axropa. Knaccudukarus
9KOJIOTMUECKUX (bakTopoB. [TpaBuiio
MUHHUMYyMa 1O. JInbuxa. 3aKoH
tonepantHoctu B. lllendopaa

OK 07

Tema 4.2.

Honynsinus,
coooIIecTBa,
IKOCHCTEMbI

OcHOBHOE coiepkaHue

Teoperuyeckoe o0yueHue:

DKoJIoTUYecKasl XapaKTEepPHCTHKA BHIA U
HOHy.]'ISH_H/II/I. :‘)KOHOFI/I‘ICCKaH HHUIIIAa BHUOA.
DKOJIOTHYECKHE XapaKTEePUCTHKH
nonyssnur. CooOIecTBa W 3KOCHCTEMBI.
buonienos u ero crpykrypa (B.H. Cykaues).
CBsi3u MeEXJy OpraHu3MaMd B OHOIICHO3E.
CTpyKTypHBIE KOMIIOHEHTBI JKOCHCTEMBI:
MPOJYIIEHThI, KOHCYMEHTBI, PEIyICHTBI.
KpyroBopoT BemiecTs W IMOTOK SHEPTHU B
skocucteme. Tpodudeckre ypoBHH.
AHTpPOIIOTEHHBIC 9KOCHCTEMBL.
ArposkocucTeMbl. OTIHYHS arpodKOCUCTEM
OT  OHOreolcHO30B.  YPOOIKOCHCTEMBI.
OCHOBHBIC KOMIIOHEHTBI YPOOIKOCUCTEM

IlpakTnyeckue 3aHATHS:

Tpoduueckue menu wu cern. (OCHOBHBIE
MoKa3zaTelnu dSKOCUCTeMbl. buomacca wu
OPOAYKIUSA.  DKOJIOTMYECKHE  MUPAMMJIBI
yucen, Ouomaccel u H»Hepruu. llpaBuio
MUPAMHU/JIBI SHEPTUH.

Pemenue MIPAKTUKO-OPHUEHTUPOBAHHBIX
pacueTHBIX 33/IaHUi TIO TIEPEHOCY BEIIeCTBa
U SHEPrUM B SKOCHUCTEMax C COCTaBJICHUE
Tpoduueckux 1eneil u nmupamuj OGHOMacCh
Y DHEPTUU

OK 02
OK 07

Tema 4.3. buocgepa -
rjaooaJnbHas
IKO0JIOrHYeCcKast
cucreMa

OcHoBHOE coaepkaHue

Teopernyeckoe o0yueHue:

buochepa — xuBas oOomouka 3eMIH.
PazButne mnpencraBineHuit o Ouocdepe B
tpynax B.M. Bepnanckoro. Ob6nactu
o6uocdepsl U e€ cocras. JKuBoe BeIIECTBO
6uocdeps! u ero GyHKIUU

OK 02
OK 07




3aKOHOMEPHOCTH CYIIECTBOBaHMS
ouocdeprr. Ocobennoctu Oumochepsr Kak
rnobanbHO  3KocucTeMBl. J[MHAMu4eckoe
paBHOBecue B Ouocdepe. PurmmuHOCTH
apneHnit B Ouocdepe.  KpyroopoTs
BCUICCTB U OHMOr€OXUMHUYECKIE OHKIIBI.
['moGanpHble  3KOJOrMYECKHE  MPOOJIEMBI
COBPCMCHHOCTH Y IYTH UX PCIICHU

HpaKTuqecm/le 3aHATHUA:

Pemenue [IPaKTUKO-OPHUEHTHPOBAHHbIX
pacyeTHBIX 3a/1a4 Ha OINpEACIICHHE IUIOLIAAN
HacCaX/IeHUM N7l CHWKEHUS KOHIIEHTpaIUH
YIJIEKUCIIOr0 Ta3a B arMocgepe CBOEro
peruoHa npoKUBaHus

Tema 4.4.
Bausinue
AHTPOMOreHHbIX
(¢pakrTopos Ha

ouocdepy

OcHOBHOE CoACpKaHuE

Teopeaneckoe oﬁyqe}me:

AHTpOTIOT€HHBIE BO3/ICUCTBUSA Ha
ounocdepy. 3arps3HeHus KaK BH/]I
AHTPOTIOTEHHOTO BO3JCUCTBUS (XUMuyecKoe,
Qusuueckoe,  OuonocUYeckoe,  OMX0O0bL
npou3eoocmea u nompebnenus).
AHTpOTIOT€HHBIE BO3/ICUCTBUSA Ha
atmocdepy. BozgaeiictBus Ha rumgpochepy
(3aepsisnenus u ux ucmounuku, ucmowjerus
600).  Bo3sneiictBus  Ha  Jutochepy
(0eepaoayusi  nouswvl,  6030elicmseue  Ha
20pHble nopooa, Heopa). AHTPOIOTCHHBIC
BO3JelicTBHSI Ha OMOTHYECKHE COOOIIecTBa
(zeca u  pacmumenvhvie  coobwecmsa,
JHCUBOMHBLL MUD)

OK 02
OK 04
OK 07

Tema 4.5. Biniusinue
COLMAJILHO-
IKO0JIOTHYECKHX
¢akTopoB Ha
3/10pOBbe€ YeJI0OBeKa

OCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

310poBBe U €ro coctapistonue. OakTopsl,
MOJIOKUTEIHHO W OTPHUIATEIIFHO BIIUSFOIITNE
Ha OpraHu3M YeJI0BEKa. Bpennsie
NPUBBIYKU: TOCIACACTBUS M TPO(HUIAKTHKA.
[IpoGmemMa TEXHOTEHHBIX BO3JCHCTBHI Ha
3/I0POBbE UeJOBEKa (DJICKTPOMArHUTHHIC
1oJisg, OBITOBAsl XUMUS, U30OBITOYHBIC IIYMBI,
paguanys W T.I1.). AnanTtanys OpraHu3Ma
YyeloBeKa K (pakTopaM OKPYKAlOIIeH Cpe/Ibl.
3alIuTHEIC MEXaHH3MBbI opraHuzMa
4eloBeKa. 3I0pOBbE U pabOTOCTIOCOOHOCTb.

[TpunIUIBL ¢dbopmupoBaHus
310pOBbECOEPEraroIero MIOBEJICHUS.
@uznueckass aKTUBHOCTb U 3J0POBBE.
I'pynnsl 310poBes. OCHOBBI 3aKalMBaHUS.
buoxumuueckne acnekTbl paluoOHaIbHOIO
MUTAHUS. IIpaBuia 0e30macHOro
UCIOJb30BaHUsl  OBITOBBIX NPHOOPOB U
TEXHUYECKUX YCTPONCTB

OK 02
OK 04
OK 07




HpaKaneCKne 3aHATHUSA:

Onpenenenre CyTOYHOIO pallioHa MUTaHUs

Co3panve WHAMBUAYAIBHON NaMSATKU 110
OpraHM3aIllui PAUOHATBHOW (QHU3NIECKOU

AKTUBHOCTH

KourtpoJabHas padora 1

TeopeTnyeckue acreKThbl YKOJIOTUH

IIpome:xyTouyHas arrecranus (Aud¢epeHuMpoBaHHBIN 3a4eT) 2 OK 02
OK 03
OK 04
OK 07

Bcero: 80

3. YciaoBus peaim3anuy nporpaMMsbl 00111e00pa3oBaTeibHOM TUCIUTIIHHBI

3.1. OcHamenue y4e0HOro KadnHeTa

3.1. {na peajm3auMu NPOrpamMMbl JMCHHILJIMHBI JOJIKHBI OBITH NPeIyCMOTPEHbI

caeayromue CnenuajJjbHbIC IIOMEINCHUSA

Peanuzanus mporpaMMbl y4eOHON JOUCIHMIUIMHBI TpeArosaraeT Haluyue y4eOHOTo
KaOMHEeTa e€CTeCTBEHHOHAYYHBIX AUCUUIUIMH (YdeOHas ayauTopus JUisl NMPOBEACHUS 3aHATUI
BCEX BHJIOB, MPEIYCMOTPEHHBIX 00pa30BaTENbHOW TPOTPAMMOI, B TOM YHUCIIE TPYIIOBBIX U
WHIMBHUIYAIBHBIX KOHCYJIbTAIUM, TEKYIIEro KOHTPOJISI U MPOMEXYTOUHOU arrectanun) — 220.

Ilepeuens ocnosHo20 060pyOO8aAHUSL:
Mynbetumennitasiid mpoektop Epson EMP-TV680 - 1 .
Hocka menoBas - 2 miT.

DKpaH NPOEKIIMOHHBIN - | mIT.

Cron y4eOHbIii (Ha 4 pabounx mMecTa) - 6 IIT.
Cryn yyeHU4ecKkuit - 22 mr.

Crou1 npenojaBaTebCKuil - 1 miT.

Cryn npenojaBatesns- 1 mr.

Ceiid — 1 .

[lItatuB ynuBepcaibHbIi - 10 mT.
JIunetika - 10 .

CexyHnomep - 5 mrt.

CekyH10Mep JIEKTPOHHBIN - 2 HIT.
JlunamoMeTp yueOHbIH - 5 MIT.
JluHaMoOMeTp IEMOHCTPAIIIOHHBIH - 5 MIT.
TanreHuupkyms - 1 mr.

Muxkpomertp - 1 wr.

Becsl anekTponssie - 1 mrT.

[Tucroner GamnucTuyeckuii - 1 mr.

Becsl Texanueckue - 1 mr.

CexkyHioMep JEMOHCTPALIMOHHBIN - 1 mIT.
HaGop rpy30B - 5 mr.

[TpuGop 11t IEMOHCTpAIMK CPaBHEHHS HMITYJIbca CHApsAa U UMITYJIbCa MPYKUHBI - | KOMIUIEKT

[TpuGop a1t IEMOHCTPAIMK HE3aBUCUMOCTHU JEUCTBUS cui - | mIT.
KoMmekT nocyipl 1EMOHCTPALIMOHHON € PUHAAIEKHOCTAMU - | 1IT.
Hacoc BakyymHbIi - 1 mr.

MaHoMeTp AEMOHCTPAaLMOHHBIN - 1 mIT.




Mastuuk O6epOeka - 1 mrT.

YcTaHoBKa /IS OTIPEACTICHUS YCKOPEHUS CBOOOTHOTO MaeHus - | 1mT.
[TpuGop ai1st U3yueHus ra30BBIX 3aKOHOB - | MIT.

MaHoMeTp 3aKpBIThIH - 2 1IT.

TepmMomeTp Ha TEPMOCONPOTUBIICHHUH - | IIIT.

TepmomeTp mabopaTopHbIit yueOHBIH - | TIT.

Hacoc Bo3aymnsiil pyynoit llunna -- 1 mwr.

broperka ¢ kpaHom - 1 mit.

Kanwmnsaper MmeauiHCKUE - 2 MmT.

Junamomerp anH - 1 wmrT.

HarpeBarens crepkHe# 1u1st onpeneneHus KodhGUIreHTa JHHEWHOTo pacuupeHns - 1 mr.
[Tnutka snexTpuueckas - 1 mr.

YcTaHoBKa A71s ONpeAeIeHUs] TEPMOCONIPOTUBIICHUS - | HIT.
Beinpsimutensse-24M - 2 miT.

Bempsimutens Bc-4-12 - 2 mr.

Beimpsmutens BYII - 2 mir.

Perynsrop HanpspkeHus - 2 1mIT.

Uctounnk nuranus UIIII - 1 .

Habop xonnencatopos - 1 mr.

Kirou oqHonomrocHeI - 1 mmT.

MarasuH conpoTuBieHH 1abopaTopHbIil - 1 mT.

lNaneBanomerp M1032-Om - 1 mT.

lNaneBanomerp M122 Om - 1 .

Peoxopn - 1 .

ABomeTp aBo-63 - 1 mT.

Owmwmertp - 1 mrT.

TepMope3ucTop Ha KoJIOJKe - 1 mIT.

DneKTpOMarHuT pa300pHBIA yueOHbIH - | mT.

Jwnon Ha konojke - 1 mt

Hudposas maboparopus mo Gpu3MKe I yIUTEIIS;

Hudposas maboparopus o Gpusuke s yICHUKA,

KomrekT a1 1abopaTOpHOTrO MPaKTUKyMa [0 ONTHKE;
KomrekT as1st 1abopaTOpHOTO MpakTUKyMa 10 MEXaHHUKE;
KomrnekT asst 1abopaTopHOTro MpakTUKyMa 110 MOJIEKYIIIPHOUM (U3UKe U TEPMOJAUHAMUKH;
KomMrekT as1st 1abopaTOpHOro MPakTUKyMa IO 3JIEKTPUUECTBY (C TEHEPATOPOM);
KomrmnekT ams u3ydeHus: BO30OHOBISIEMBIX HCTOUHUKOB SHEPTUH;
AmriepMeTp 1a00paTOpPHBIN;

BoabsT™meTp naGopaTopHbIii;

Konopumerp ¢ Habopom KallOpUMETPUUECKUX TEIT;

TepmomeTp 1abopaTOpHBIiA;

KoMrnekT as1st u3ydeHus: OCHOB MEXaHUKHU, THEBMATHUKU U BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPIUH;

bapometp-anepouns;

biiok nuranus perynupyemsii;

Be6-xamepa Ha MOABIKHOM IITaTHBE;

I'urpomerp(ricuxpomerp);

I'py3 HabopHBIi;

JlnHamMomeTp JEMOHCTPALIMOHHBIN;

KommuiekT nocyabl JeMOHCTPALIMOHHON C TPUHAITIEKHOCTSIMU;
MaHomeTp )KUIAKOCTHON TEMOHCTPALIMOHHBINM;

MeTp n1eMOHCTpPallUOHHBIH;

MHuUKpOCKOI IEMOHCTPALMOHHBIN;



Hacoc BakyymHBIH ;

[ITaThB AEMOHCTPAIIMOHHBIN (PU3NICCKUI;

DNEeKTPOIUIUTKA;

Habop 1eMOHCTpaIllMOHHBIN TI0 MEXaHUYECKUM SIBIICHHUSIM;

Habop neMOHCTpaIllMOHHBIN 10 JHHAMUKE BPAIIaTeIbHOTO JIBUKCHHS;
Habop 1eMOHCTpaIlMOHHBIN 110 MEXaHUYECKHM KOJICOAHUSIM;
Habop neMoHCTpallMOHHBIN BOJHOBBIX SIBJICHHI;

Benepxo Apxumena;

Mastank MaxkcBeia;

HaGop Ten paBHOTO 00BEMA;

Habop Ten paBHO# Macchl;

[Tpubop st femMoHcTpaIuu aTMOC(HEPHOTO 1aBJICHNUS,

[Tpu3ma, HAKJTOHSIOIIASICS C OTBECOM;

PoIuar neMoHCTpalOHHBIN;

Cocynpl cooOmaronuecs;

CrakaH OTJINBHOM 1IEMOHCTpPAIlMOHHBIN;

TpyOka HeroToHa;

[ap ITackans;

Ha6op neMoHCTpaIimoHHBIN TT0 MOJIEKYIISIPHOW (PU3UKE M TETUIOBBIM SIBJICHUSIM;
HaGop nmemoHCTpaIimoHHBIN TT0 Ta30BBIM 3aKOHAM;

Ha6op xanumuisipos;

TpyOxa /1st IeMOHCTpAIMK KOHBEKIIUU B KUKOCTH;

HunuHapsl CBUHIIOBHIE;

[ITap ¢ kosnbIIOM;

BEICOKOBOJIBTHEIN UCTOYHHK;

I'eneparop Ban-ne-I'paada;

Ho3umertp;

KamepToHBI Ha pe30HAHCHBIX SANIUKAX;

KomrmekT npubGopoB U MpUHAUIEKHOCTEH ISl IEMOHCTPAIIHN CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH;

Komrmnekt npu6opoB 115 u3ydeHus IPUHIUIIOB paJuoOIpreMa U pauonepeaayu;
KommuiekT npoBoJoB;

MarsuT ayrooOpa3HblIii;

MarauT noJiocoBOM IEMOHCTPALIMOHHBIH;

Maiuuna snexkrpodopHasi;

MasTHUK 3JIEKTPOCTATUYECKUI;

Habop no uzyueHuto MarHuTHOTO TOJIsl 3eMJIH;

HaGop neMoHCTpalimoHHBIN 10 MAarHUTHOMY TIOJIFO KOJIBLIEBBIX TOKOB;
Habop neMoHCTpalimoHHBIH MO TOTYIPOBOIHUKAM;

Habop neMoHCTpalimoHHbIH 110 TOCTOSIHHOMY TOKY;

Habop neMoHCTpalimoHHBIH 10 NIEKTPUIECKOMY TOKY B BaKyyMe;
Habop neMoHCTpalimoHHBIN 1O IEKTPOANHAMUKE;

Habop ans neMoHCTpaluu MarHUTHBIX MOJIEH;

Habop ans geMoHCTpanuu 3MeKTpUYecKUX MoJei;
Tpancdopmarop yueOHbIH;

[Tanouka cTekIsiHHAs;

[Tanouka »00HUTOBAS;

[Tpubop Jlenua;

Crpenku MarHuTHbIE Ha IITaTUBAX;

CynraH 31eKTpOCTaTUYECKU;

[IITaTUBBI U30JUPYIOILIHE;

DNEeKTPOMAarHuT pa30opHBIN;



Habop neMoHCTpanMOHHBIH 10 TeOMETPUIECKON ONTHKE;
Habop neMoHCTpaMOHHBIH 10 BOJIHOBOM ONTHKE;
CrnieKTpocKoI ABYXTPYOHBIH;
Habop cnekTpanbHbIX TPyOOK ¢ MCTOYHUKOM MUTAHUS;
YcranoBka ams uzydeHus: Gorodrpdexra;
Habop nemoHcTpannoHHbIH 1o noctostHHOM [1nanka;
KoMmekT HariasAHbIX OCOOUH 1Sl TIOCTOSIHHOTO MCIIOJIb30BaHMS;
Komrutekt noprperos;
JleMOHCTpalMOHHbIE y4eOHbIe TaOIHUIIbI
Ilepeuenv npoecpammno2o obecneuenus:
Kaspersky Endpoint Security misousneca - Crangaptaeiid Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence
Onepanuonnascuctema Microsoft Windows 10
Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB
11.0.08
7-Zip 9.20
MicrosoftOffice [Ipodeccnonanphsiii matoc 2007

3.2. UudgopmanuoHHOe o0ecnieyeHre peajM3alu NporpaMmal

3.2.1. OcHOBHBIE NEYATHDBIE U3AAHUSA

1. buonorus: 10-i knacc: ydeOHUK sl 0011e00pa30BaTEIbHBIX OpraHU3AIMi: 0a30BBIM
yposens / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. PyouioB u np.]; mon penakuueii B. B.
[Taceunuka / AO «M3garenbctBo IIpocBemenney. 2023.

2. buonorus: 11-# knacc: yaeOHUK U1l 001Ie00pa3oBaTEIbHBIX OpraHU3aIMi: 0a30BBIi
yposens / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. PybuoB u np.]; mon penakuueii B. B.
[Taceunuka / AO «M3garenbctBo IIpocBenienuey», 2023.

3.2.2. DJIeKTPOHHbIE U3TAHUSA

1. buonorus. 10-11 kmacc (yriyOJIeHHBIH ypOBEHB): YYEOHWK IS CPEIHETrO OOIIero
obpazoBanus / B. H. Speirun [ gp.]; mox obmeit penakmueit B. H. SIppiruna. — 2-¢ uzm. —
Mocksa: U3parensctBo KOpaiit, 2022. — 357 ¢. — (Hapoanoe mpocemienue). — ISBN 978-5-
534-15630-0. — Texkct: anexktponnslit / OOpazoBatenbHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxos, /JI. K. buonorus: wieTku W TKaHU: ydueOHOE MMOCOOME Ui CpPETHEro
npodeccuonansuoro oopazosanus / [I. K. O6yxos, B. H. KupunenkoBa. — 3-e u3n., nepepal. u
nomn. — Mocksa: U3natenbctBo KOpaiit, 2022. — 358 ¢. — (IIpodeccrnonansHoe o6pazoBaHue).
— ISBN 978-5-534-07499-4. — TexkcT:
nekTpoHHBIH  //  OOpasoBatenbHast  1iargpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/494034

3. buonorus: ydeOHUK U MPAKTHUKYM JJIsl CPEJHEro MpoeccuoHaIbHOro 00pa3oBaHus /
B. H. Spsirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-e n3n. — Mocksa: M3aaTenscTBo
FOpaiit, 2022. — 378 c. — (Ilpodeccuonansaoe obpazoanue). — ISBN 978-5-534-09603-3.
— Texker: osnextponHblii //  OOpasoBarenbHast 1uatdopma IFOpaiit [caiit]. — URL:
https://urait.ru/bcode/489661



3.2.3. lonotHUTEIbHbIE HCTOYHUKH

1. Teiinop . buonorus: B 3 1. T. 1/ JI. Teitnop, H. I'pun, Y. Crayr; nox pen.P. Conepa ;
nep. 3-ro anri. u3n. — 14-e uzn. —M. : JlaGopartopus 3Hanuit, 2022 — 454 c.

2. IlaBnoBa, E. WM. Dxonorus: yueOHUK U MPAKTUKYM JJIsl CPETHETO NMPO(PECCHOHAIBHOTO
obpazoBanus / E. U. ITaBnosa, B. K. HoBukoB. — Mockga:

WznarensctBo FOpaiit, 2022. — 190 c.

3. Epemuenxko, O. 3. buonorus: yaenue o Ouocdepe: yuebHOE IOCOOHE TSI
cpenHero npodeccuonansHoro obpasosanus / O. 3. Epemuenko. — 3-¢ u3a., mepepad. u JOIL
— Mocksa: M3parensctBo HOpaiirt, 2022. — 236 c.

4. bmunos, JI. H. Dxonorus: ydeOHOe mocoOue isi cpeAaHero mpodecCHuoHaIbHOTO
ob6pazosanus / JI. H. bimnos, B. B. [lomsikoBa, A. B. Cemenua ; mox obmet penakuueit JI. H.
bimnoBa. — Mocksa: U3narensctBo HOpaiit, 2022. — 208 c.

5. bproxanb, @. ®. IlpomsbimneHHas skosiorusi: yueOHuk / O.D. bproxanb, M.B.
I'padkuna, E.E. Cnobusakosa. — MockBa: ®OPYM: UHOPA-M, 2022. — 208 c.

6. HecmenoBa, H. H. DOkonorus uyenoBeka: y4eOHUK M NPAKTHUKYM JUISI CPEIHETO
npodeccuonanpHoro oopasosanus / H. H. HecmenoBa. — Mockaa:

N3 patensctBO FOpaiit, 2022. — 157 c.

7. buonorust myist mpodeccuii U CIeHATBHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO
npoduieit: ydeOHUK A CTYA. YUpexaeHui cpen. nmpod. obpazoBanus / B. M. Koncrantusos,
A. T'. Pe3anos, O. E. ®@aneesa; nox pea. B. M. KoncrantnaoBa. — M. : M3parenbckuil HEHTP
«Axagemusa», 2016/ — 336 c.

3.3.YcaoBusa peamuzauuu OII CIIO ansi mHBaIMIOB M JIMI[ ¢ OrPAHMYEHHBIMHU
BO3MOKHOCTSIMU

OOyyeHue WHBAIUMAOB W JHMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSAMHU  3JIOPOBBS
OCYILIECTBJISIETCS] B COOTBETCTBHH C:

[lopsinkoM opraHu3anii ¥ OCYLIECTBJICHUS OO0pa30BaTEIbHONW JEATEIBHOCTH IO
00pa3zoBaTeIbHBIM MpoTrpaMMaM cpenHero npodeccrnonamsHoro oOpazoBanus (IIpukas
MunucrtepcTBa o0pa3oBanus U Hayku P® ot 24 aBrycra 2022 1. Ne 762);

MeTtouyeckuMI pPEKOMEHJAMSIMH 110 OpraHu3alli 00pa30BaTeIbHOIO Ipolecca s
oOyueHus: HHBAJIU/IOB U JIUIl C OTPAHUUYEHHBIMHU BO3MOKHOCTSIMH 3/I0pPOBbSI B 00pa30BaTEIbHBIX
OpraHM3alusax BbICHIEr0 OOpa3oBaHUS, B TOM YHCJIE OCHALIEHHOCTH OOpa3oBaTelbHOIO
nporiecca (yrBepxkaeHsl 08.04.2014 r. Noe AK-44/058H);

TpeGoBaHusIMH K OpraHu3ali 00pa30BaTEIbHOTO Mpolecca A 00y4eHHs] HHBAIUIOB U
JUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pPOBbs B Mpo(deccHoHaIbHBIX 00pa3oBaTeNbHBIX
OpraHM3alusaX, B TOM UYHCJIE€ OCHAIIEHHOCTH O00pa3oBaTeNbHOrO IMpolecca (yTBEPIKACHBI
26.12.2013 Ne 06-2412BH).

MeTouyeckUMH PEKOMEHJAIMSAMU TI0  pealu3alii  00pa30BaTeNbHBIX MPOrpaMMm
cpenHero mnpodeccHoHANbHOTO 00pa3oBaHust U MPOGECCHOHATBHOTO OOYy4YeHHs] JHI[ C
WHBAJTUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI C TPUMEHEHHUEM 3JIEKTPOHHOTO

o0OyuyeHus " JUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJIOTUH (yTBEp)KIEHBI
,MUHITPOCBEIIEHN POCCHUHU 10.04.2020r. Ne 05-398).

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIBLHON JUCIHUATIJIMHBI

4.1 KoHTpoJIb U OLIeHKA Pe3yJbTATOB OCBOCHHUS 00I1e00pa30BaTebHON TUCIUTLINHBI
PacKpbhIBAIOTCA Yepe3 MUCIUILTMHAPHBIE Pe3yabTaThl, HAIPaBIeHHbIC Ha (POpMHUpPOBaHKE OOIINX
1 Ipo(heCcCHOHATBHBIX KOMIIETCHIIMHI TI0 pa3zesiaM U TeMaM COJIep:KaHus y4eOHOTO MaTepuaa.



Oo0masn Pazgen/Tema Tl OLeHOYHBIX MEPONIPUATHI
KOMIIeTEHI U
Pa3nen 1. Knerka — YceTHbI onpoc
CTPYKTYPHO-
pyHKUHMOHAIbHASA eIMHUIIA KontpomsHad pabora
KMBOI'0 TectupoBanue
OK 02 Tema Nel. 1.
B [IpomexxyTouHas arrecranus
MOJIOTHS KaK HayKa 9
(BBITIOJIHEHUE 3a/IaHUN
OK 02 Tema Nel.2. nuddepeHITIpOBaHHOTO 3a4eTa)
OO011ast xapaKTepUCTUKA KUZHU
OK 02 Tema Nel.3.
OK 04 buonoruuecku BaxxHbIC
XUMUYECKUE COCTUHEHUS
OK 02 Tema Nel 4.
OK 03 CrpykTypHO-(yHKIIMOHATIbHAS
OK 04 OpraHu3aIus KJIETOK
OK 01 Tema Nel.5.
OK 02 CtpykTypHO-(YHKIIMOHATIbHBIE
(hakTOpBI HACIIEICTBEHHOCTH
OK 02 Tema Nel.6.
OK 03 [Ipoueccyl MaTpUYHOTO
CUHTE3a
OK 02 Tema Nel.7.
OK 04 Hexnerounsie ¢hopMbl )KU3HU
OK 02 Tema Nel.8.
OOMeH BelecTB U
IpEeBpallleHUE SHEPTUU B
KJIETKE
OK 02 Tema Nel.9.
OK 04 JKU3HEHHBIN UK KIETKH.
Murto3. Meiio3
Pasznea 2. Ctpoenne u
¢GyHKIUM Oprann3ma
OK 02 Tema Ne2.1.
OK 04 Crpoenue opranuzma
OK 02 Tema Ne2.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB
OK 02 Tema Ne2.3.
OK 04 OHTOreHe3 )KMBOTHBIX U
YeJloBeKa
OK 02 Tema Ne2.5.
OcCHOBHBIE IOHATHUS TEHETUKU
OK 02 Tema Ne2.6.
OK 04 3aKOHOMEPHOCTH

HacJICJOBaHUA




OK 02 Tema No2.7.

OK 03 BzaumozelicTBre reHoB

OK 01 Tema No2.8.

OK 02 CuenjeHHoe HaclIeI0BaHuE
PU3HAKOB

OK 02 Tema No2.9.

OK 03 I'enernka moina

OK 02 Tema No2.10.

OK 03 I'enernka ueoBeka

OK 02 Tema Ne2.11.

OK 03 3aKOHOMEPHOCTH U3MEHUHNBOCTH

OK 04

OK 02 Tema Ne2.12.

OK 03 Cenexiusi OpraHu3MoB
Pa3znes 3. Teopusi 3BoIIOLIMHU

OK 02 Tema 3.1.

OK 04 Hctopus 3BOIOIIMOHHOTO
YYCeHHS

OK 02 Tema 3.2.
MuUKpO3BOTIOLMS

OK 02 Tema 3.3.
Makpo3Botonus

OK 02 Tema 3.4.

OK 04 Bo3HukHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMiie

OK 02 Tema 3.5.

OK 04 [IpoucxoxaeHue yeaoBeka —
AHTPOTIOTCHE3
Paznen 4. Dxosorus

OK 03 Tema 4.1.

OK 07 Dkonorudeckue GpakTopsl u
Cpebl )KU3HH.

OK 02 Tema 4.2.

OK 03 [Momynsius, cooOrecTna,

OK 07 SKOCHUCTEMBI

OK 01 Tema 4.3.

OK 02 buocdepa - rmobanbHas

OK 07 SKOJIOTUYECKAs CUCTEMA

OK 02 Tema 4.4.

OK 03 BnusiHue aHTpOTIOre€HHBIX

OK 04 ¢axTopoB Ha Ouochepy




OK 07

OK 02 Tema 4.5.

OK 04 Binstnue conunaibHo-

OK 07 9KOJIOTUYECKUX (PAaKTOPOB HA
3/10pOBbE YEJIOBEKA

OK 02 JuddepeHunpoBaHHbIN 3a4€T

OK 03

OK 04

OK 07

4.2 HpOMe)KyTO‘lHaﬂ arrecranusd 1mo JMCIMIJINHE

[IpomexyTouHas KOHTpOJb IO JAucHUIUIMHE «buojorus» mNpoBOOUTCS B  BHJIE
MMCbMEHHOM UTOTOBOM KOHTPOJIbHOU paboThl. KoHTposbHas paboTa BKIOYaeT B cedsl [Ba TUIA
3aJlaHUI: TECTOBbIE BOMPOCHI, HAPaBJIEHUE HAa MPOBEPKY YCBOCHUSI TEOPETUUECKOTO MaTepuara,
U 3aJ]a4d U 3aJJaHMsl, HallpaBJICHHbIE HAa IPOBEPKY CHOPMUPOBAHHOCTH MPAKTUUECKUX YMEHUM.

Yacte 1 comepxxkut 15 3aganuii ¢ BHIOOPOM OJHOTO BEpHOro OTBeTa W3 yeTbipex u 10
3aJlaHui ¢ BBIOOPOM HECKOJBKHX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOIMUECKUX OOBEKTOB,
MPOLECCOB U SIBJICHUI.

Yacte 2 comepxxutr 4 3amaud M3 pPa3HbIX TEM JUCHUILIMHBI M 1 NpakTUKO-
OpUEHTHUPOBAaHHOE  3a7aHue, (QOPMUPYEMOW B  COOTBETCTBUM C  METOJAWYECKUMU
PEKOMEHAALUSAMU.

B 3aganusx 1-15 BeiOepuTe 0JIMH MPaBUIIBLHBIN OTBET:

1. XUMNYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYJIA

1) ne30KcuprOOHYKICMHOBOM KHUCIOTHI

2) puOOHYKIIEHHOBOW KHCJIOTHI

3) nunma

4) monucaxapuaa

2. YAAJIEHUE JUMEPOB THMMHWHA B MOJIEKVJIE JHK IMTPOUCXOIUT B
IMTPOLUECCE

1) TpancBepcuu

2) pemapanuu

3) permKanum

4) tpanchopmanuu

3. JUI OBPASOBAHUS JIMITMJTHOT'O BUCJIOS BAXKHbBI B3AMMOJENCTBU S
MEXY MOJIEKYJIAMU JIMTTNOB:

1) BogopoaHbIe 1 HOHHBIE

2) UOHHBIE ¥ KOBAJICHTHBIE

3) KOBaJICHTHBIE U THIPOPOOHBIE

4) TonapKo THAPOGOOHBIE

4. YAAJIEHUE JUMEPOB TUMHWHA B MOJIEKVJIE JHK IMPOUCXOIUT B
ITPOLECCE

1) penaparuu

2) Tpanchopmanuu

3) TpaHCcBepcUM

4) peruKaiuu

5. U1 KJIETOK PACTEHUI HE XAPAKTEPEH CUHTE3

1) aMMHOKHUCIIOT

2) HYKII€OTUI0B

3) riMKoreHa

4) hochonununon




6. B [TIPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBIIAETCA 3A CUET

1) TpaHcKkpunuuu

2) penyriiKaiuu

3) nenatypauuu

4) cnupanuzanuu

7. BJIATOJJAPA KOHBIOI' AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenu4eHue yuciia XpoMocoM BABOE

2) oOMeH reHeTH4ecKoi nH(popMarenn MeKIy TOMOJIOTUIHBIMH XPOMOCOMaMH

3) yMEHbIIEHUE YNCIa XPOMOCOM BJIBOE

4) yBelMYeHHUE YUCIIa FaMeT

8. TOJMIENTUAHBIE LHEIIM CHUHTE3UPYIOTCA HA PHUBOCOMAX,
HAXOJAINXCA:

1) B uuTO30J1€ M MOAUPUIIMPYIOTCS TAaKKE B LIUTO30J1€

2) B 1IUTO30JI€, 3aTeM MOAUPUIIUPYIOTCS B amnmnapate [ onbmku

3) Ha MeMmOpaHe »SHIOIMJIA3MaTUYECKOrO0 PETUKyJIyma, 3aTeM MOJIU(UIUPYIOTCS B
anmapare ['onbmku

4) B 11uTO30J1€, 3aT€M MOJU(PUIIUPYIOTCS B JTIOMEHE JIN30 COMBI

9. MTHTPOHBI BCTPEYAIOTCS B TEHAX

1) TosibKO AyKapHOT apxeOakTepHii

2) 5yKapuoT U dy0aKTepHii

3) sybakTepuii u apxebaKkTepuii

4) apxeOaKkTepuii U DYKapruoT

10. BCE PEAKIHWW CHUHTE3A OPIAHMYECKHUX BEHIECTB B KIIETKE
[MPOUCXOAT

1) o6pazoBanueM Mosekya ATD

2) ¢ 0CBOOOKIEHUEM SHEPTHH

3) paciiernieHueM BEIIECTB

4) UCTIOJIb30BAaHUEM DHEPTUHU

11. 3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOW KHUCJIOThl B COEAUHEHUHN C
BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpomocoma

3) ren

4) xnoporuiact

12.  JOYEPHUE XPOMATHU/JblI CTAHOBATCA CAMOCTOATEJIbHBIMU
XPOMOCOMAMMU IIOCJIE

1) cnapuBaHUsS TOMOJIOTHUHBIX XPOMATH/T

2) oOMeHa yJyacTKaMU MeX/I1y TOMOJIOTHYHBIMU XPOMOCOMaMU

3) pa3aeneHus: COeIUHSIONICH UX LIEHTPOMEPHI

4) BBICTpaWBaHUS XPOMOCOM B KBATOPHAIBHOM IIIOCKOCTH KIIETKU

13. TEHETUYECKUI KOJI — DTO:

1) HaOop KJIETOYHBIX F€HOB

2) HYKJIEOTHIHAs TOCIeI0BATEIbHOCTb T'eHa

3) reHeTHyecKas SKCIPeccHst

4) cucreMa 3amMcy TeHeTHYeCKo HHpOpMaLuu

14. B KAKUX H3 IIEPEUMCIIEHHBIX OPI'AHEJIJI CAMAS BBICOKAS
KOHIIEHTPAILIMA Ca?

1) sape

2) MUTOXOHAPUAX

3) nuToruIazMe

4) annapare ['oybmxu



15. KAKHUE W3 MEPEYMCIIEHHBIX HWXE CTPYKTYP KJIETKU HE MMEIOT
MEMBPAHBI

1) mu30coMBI

2) XJI0pOIIacThl

3) SAPBIIKA

4) anmapar ['onbmxu

ITAJ0OHBLI OTBETOB

Ne
3aJaHUA 0 1 2 3 4 5

OTBET

B 3amanumsax 16-25 BbiOepuTE€ HECKOJBKO TMPABWIIBHBIX OTBETOB WM YCTAaHOBHUTE
COOTBETCTBUE WM MOCIIEI0BATEIbHOCTD:

16. BOCCTAHOBUTE B UCTOPUYECKOM IUIAHE ITOCJEJOBATEJIBHOCTH
STAIIOB BO3JIEMCTBHS YEJIOBEKA HA BUOCDEPY:

1) ycusneHue BIMSSHHAS HA TIPHPOJTY ¢ KOPSHHBIM TPeoOpa30BaHUEM YACTH SKOCHUCTEM;

2) W3MEHEHHE DKOCHCTEM dYepe3 MacThO0y CKOTa, YCKOPEHHE pOocTa TpaB IMyTeM HX
BBDKHTAHUS U T. 11.;

3) riobanbHOE WM3MEHEHHE BCEX HKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBSI3H C
HEOTPaHUYECHHON MHTEHCU(UKAITNEH X035HCTBA;

4) CBEepXWHTEHCHUBHAsI 0X0Ta 0€3 Pe3KOro M3MEHEHHS SKOCHCTEM B IEPHOJ CTAHOBIICHUS
YeJI0BEUECTBA,

5) BoznericTBHE JIto/IeH Ha Onocdepy JHIIb KaK 0OBIYHBIX OMOJIOTHYECKHX BHJIOB.

17. BBIBEPUTE TIIPOLIECCHI, TMPOTEKAIOIIUE B TIPO®A3E IIEPBOI'O
JIEJIEHUSI MEMIO3A

1) oOMeH yJacTKaMu XpOMOCOM

2) Habop xpomocom u urciio mosiekyn JJHK B kiretke — 4n4c

3) neneHue IEHTPOMEP XPOMOCOM

4) dopMupoBaHUE BepeTeHa ACIICHUS

5) BeICTpauBaHUE XPOMOCOM IO IKBATOPY KIETKH
18. KAKUE TTPOLECCHI ITPOUCXOAAT B KIJIETKE B ITEPUOJA MHTEP®A3bBI?

1) cnupanu3zanus XpoMOCOM

2) penymukanus monekyn JJHK

3) pacTBOpEeHHE sIACPHOI 000JI0UKH

4) cuHTE3 OCIIKOB B IUTOTLIa3ME

5) cunrte3 uPHK B spe

19. MAIJIBIE KPYI'OBOPOTHI VIJIEPOOA B  BUOCO®EPE MOI'YT
OCYHIECTBJIATHCA CIEAYIOIUM ITYTEM:

1) yrnekucnslii ra3 BeAeNseTcs B aTMochepy B mpoliecce POTOCHHTE3a B THEBHOE BpeMs,
a B HOYHOE BPEMSI €T0 YacTh MOTIIOIIAETCS pACTEHUSIMU U3 CPEIbI;

2) YIJIEKUCIBIA Ta3 TOTJoIaeTcs u3 atMocdepbl B mporecce GOTOCHHTE3a B JTHEBHOE
BpeMsi, a B HOYHOE BPEMsI €r0 YacTh BHIICTSETCS PAaCTCHUSIMU B CPEAY;

3) yriuekucibiid Ta3 atMocdepsl TOTJIOMIaeTcs B mpoiecce GOTOCHHTE3a ¢ 00pa30BaHUEM
OpPraHMYECKUX BEIIECTB, a C TUOENbI0 pPACTEHUH H >KUBOTHBIX MPOUCXOTUT OKHUCICHUE
OpPraHMYECKUX BEIIECTB C BBIJICTICHUEM YTIIEKHCIIOTO T'a3a;

4) yriekucnelii ra3 arMocgepsl MOTIoMaeTcs B Tporiecce (hOTOCHHTE3a, a TIPU JIbIXaHUU
BBIIETISIETCS B aTMOC(EpY;



5) yriekucielii ra3 atMmocgepsl MOTJIoMaeTcs B mpouecce (POTOCUHTE3A, a IPH CKUTAHUU

OpPraHMYECKUX BEIIECTB BBIICISACTCS B aTMOCHEDPY.

20. YKAXKUTE TTOCJIIEAOBATEJIbHOCTDH ®A3 OITVIOAOTBOPEHNAL.
1) cnusiHue raMeT, Ui CHHTaMUi
2) AMCTAHTHOE B3aUMOJICMCTBUE U COMMIKEHUE TaMeT

3) KOHTaKTHOE B3aUMO/ICHCTBUE raMeT U aKTHUBAIIH ﬂﬁHGKJIG’EKI/I
21. YCTAHOBUTE ITOCJEAOBATEJIBHOCTb CTAJAMM MHIUBUAY AJIbBHOT'O

PA3BUTHA YEJIOBEKA, HAUMHAS OT 3UTI'OTHI.

1) bopmMupoBaHrEe YETHIPEXKAMEPHOTO CepIia

2) obpa3zoBaHue OJ1aCTOMEPOB

3) dbopMupoBaHHE HEPBHOU CUCTEMBI

4) popmupoBaHUE ME30AEPMbI

5) obpazoBaHue IBYXCIOWHOTO 3apObIia

22. BBIBEPUTE TPU ®YHKIUHU TIJTASMATUYECKOU MEMBEPAHBI
1) obecrieunBaeT MOCTYIUIEHNE B KJIETKY HOHOB U MEJIKUX MOJIEKYII
2) o0ecnieunBaeT MepeABUKEHUE BEIIECTB B KJIETKE

3) oTrpaHMYUBAET LIUTOILIA3MY OT OKPY>KAIOIEN CpeJIbl

4) y9acTBYeT B TIOTJIONIEHUH BEIIECTB KICTKOM

5) mpuaeT KIeTKe *KecTKyto hopmy

6) cmyxut Marpunien 1 cuaTe3a uPHK
23. BBIBEPUTE JIBA TIPU3HAKA HE I[MOAXOAAIIME 1JIA OIIMCAHUA

TPAHCKPUIILNHN YV OYKAPUOT

1) o6pa3oBaHre MOJUHYKICOTHIHON 1IECTIH

2) COeMUHSIOTCS HYKJICOTHIBI, COACpIKAIUE Je30KCUPHUO03Y
3) marpuret cayxut mosekynaa JJTHK

4) MpOUCXOIUT B SIPE

5) ynBoenue monekynbl JJTHK
24. YCTAHOBUTE

INHOCJIEAOBATEJIbBHOCTb IMPOLIECCOB

OMBPUOHAJIBHOT'O PA3BUTHSA ITO3BOHOYHbLIX XXMBOTHBIX:

1) 3akiiajKa 3a4aTOYHBIX OPTaHOB 3apObIIIa

2) HalpaBJICHHBIE MTepeMeIleHUs KIETOK U uX auddepeHnnpoBKa
3) pa3BUTHE HEPBHOM IJIACTUHKH

4) cnusiHUE SIMIIEKJIETKU U CLIEPMAaTo301/]1a M 00pa30BaHUE 3UTOTHI

5) dbopMupoBaHHEe MHOTOKJIETOYHOTO OJIHOCIOMHOIO 3apo/Iblia
25. VIOPAJOYUTE HCKOITAEMBIE ®OPMbI YEJIOBEKA I10 BPEMEHU

CYIIECTBOBAHMS, HAUMHAS C CAMOM JIPEBHEN ®OPMBI:

1) YenoBek ymenslii

2) KpomaHbOHIIBI

3) Heanpepranbliibt

4) YenoBek mpsIMOXOISIIHMA
5) ABcTpanonurex
JTaJ0HbI OTBETOB

Ne 1 2 2 2
6 7 ls |9 o 1 2 |3 |4 5
3aJaHuA
0 5, 2 4 5
mer 14213 |4 |45 |45 |31 |5431 |34 |5 |5231] 1432

B 3aganusix 26-30 pemure 3agauu:



3amanue 26. 3agaya Ne 1. Onpeznenurte, Kakas OKpacka IIBETKOB OyJeT y pacTeHH
ropoxa, MOJY4YEeHHBIX OT CaMOOTBUICHUS] TOMO3UIOTHBIX POJIUTENBCKUX (POPM C KPACHBIMU U C
OeJBIMU IIBETKAMH, a TAK)XKE OT UX CKPEUIMBAHUSA MEXKIY co00i.0

Pemenne. OGe poaurensckre (HOpMbI TOMO3HIOTHBI, IMO3TOMY 3alUCh CKpEIIMBAHUN
OyzeT crneayromei:

— ot camoonbuieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT IIEPEKPECTHOrO onblIeHUs: P: AA X aa.

I'omo3urotHeie (OpMBI JAIOT €IUHCTBEHHBIA THII TaMET, U TOATOMY HpPU MX CIUSHUH
OyzeT mosydeH equHCTBeHHBIN Tul MoToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

Ortger. 1. KpacHOIIBETKOBBIE TOMO3UTOTHBIE PACTEHUS TAIOT TOJIBKO (POPMBI C KPACHBIMH
BeTKamu. 2. Bce moToMKu pacTeHuid ¢ OeIBIMU IIBETKaMU OyAyT OeIOIBETKOBHIMH (OHH BCETIa
roMo3uroTHel). 3. Bce pacreHuss OT CKpellMBaHHS KpPAaCHOLIBETKOBBIX TI'OMO3HUIOTHBIX C
0EOIBETKOBBIMU OYAYyT KPaCHOIIBETKOBBIMM (JIOMUHAHTHBINH (PEHOTHI), HO T€TE€PO3UTOTHBIMU
10 T€HOTHITY.

3aganue 27. 3agaua Ne 2. Ha pebenka c | rpynmnoit KpoBu B pojjioMe NMPETEHIYIOT JBE
POIUTENbCKHUE MAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynmnoii kposuy;

— 2 mapa: mMatsb co II, oren ¢ III rpynmoi kposu.

Kakoii mape npuHaanexut pebeHok?

Pemenne. Pebenok ¢ 1 rp. kpoBu mo renotuny — [°I°. Takoe coueranue amnenei
BO3MOXHO TOJIBKO B Cllyyae, €ClIM raMeTbl U OTIa, U MaTrepu OyIayT coaepxkaTh ajuienu [°.
CnenoBarenbHO, 3Ta KOMOMHAIIMS T€HOB MOTJIa OCYIECTBUTHCS TOJIBKO MPH 3a4aTUM peOeHKa B
cllydae BTOPOH Iaphbl, KOIla MaTh M OTEL] F€TEPO3UTOTHL. 3aMIIEMCXEMYCKPEIIUBAHNA |

P:TAT° @xIBI° &; G?: 0,51 A +0,51°;, G&: 0,51 B + 0,5I°; => F1: 0,25 I°I°.

OueBuIHO, UTO MEpBast CYNpyKecKas napa NpeTeH10BaTh Ha TOr0 PeOCHKA HE MOXKET, T.
K. Yy Hee MOTyT ObITh AeTH ToJbKo co Il u Il rpynmamu kpoBwu:

P:I°I° @ x I AT1Bd; Fl1: 50% IA 1° u 50%IB I° (y nereii I1 u 111 rp. KpoBH COOTB.).

OT1BeT. PeOeHOK TPUHAAIICKUT BTOPOH TTape CYIpyroB.

3apanue 28. 3agaua Ne 3. Onpenenure cpeHUN pa3Mep JIMCTOYKOB y OEJIOTO KieBepa,
MOJYYCHHOTO OT CKPEHIMBAaHUS TE€TOPO3UTOTHBIX pacTeHH ¢ Jjucroukamu 10 m 7 mMm
COOTBETCTBEHHO.

Pemenune. OnpesernsieM TeHOTHUITBI M 3aITUChIBAEM CKPEIIMBAHUE:

P: V ba v x V by v; onpenensem ramersl: GP: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v;
nosydaeM notoMkoB: F1: 0,25V baVby; 0,25V ba v; 0,25 V by v; 0,25vv.

Ortser. [lonydyeno 4 tuna (heHOTUNIOB U T'€HOTUIIOB B PaBHBIX COOTHOIIECHUAX. M3 HuX
JUIS IepBOTO OyJET XapaKTepHa CBEPXIOMHUHAHTHOCTH (CpeIHUIN pa3Mep JTUCTOUYKOB 18 MM).

3apanme 29. 3agaua Ne 4. Ilpoananusupyiite Xapakrep Iepefadyd pPeLecCUBHOTO,
YaCTUYHO CUEIUICHHOTO C MOJIOM, HAaCIEACTBEHHOTO 3a00JIEeBaHUsl OT MAaTEPU K MOTOMKAM.

Pemenne. P:9X aX a IX AY A GomsHa F1: 9X AX a4 XaY AF2:9X AX a; 9X aX
a;3 XAY A ; §X aY A GonbHa

OTtBet. boae3ns nepeaacTcsa OT MaTepu 4cpes3 JeTel u IMPOSBIISACTCA TOJIBKO Y BHYUCK.

3apanme 30. M3 snemeHTOB coolumiecTBa (MOJIEBKA, 3€pPHO 3J1aKOB, (DUIMH, XOPEK)
COCTaBbTE NUILEBYIO IENb U Ha OCHOBAHUH IpaBMJIa SKOJIOTUYECKON MUpaMHJIbl ONpeenuTe,
CKOJIBKO HY>KHO 3€pHa, 4TOOBI B JIeCy BBIPOC OJUH (PUIMH Maccoi 2,5 KT.

Ortser:



3epHO 371aKOB

2500 kr

MBILIB-T10JIEBKA Xopek

250 xr

25 kr

Ouiun
2,5 xr

B urorosoii paboTe npencTaBieHbl 3aJaHNs, OTHOCSIIUECS K TPEM YPOBHSM CIIOKHOCTH:
“HU3KUK”, “cpemHui”, “BbicOKMi”. B 3aBUCHMMOCTHM OT THIa W TPYAHOCTH 3aJaHHS €ro
BBINIOJIHEHUE OLIEHUBAETCSI Pa3HbIM YMCIIOM OaiyioB. BhIoMHEHHE KakI0ro 3a/laHusl “HU3KOTO”
YPOBHS CIIO)KHOCTH oOlleHMBaeTcsd | Oamuiom. 3a BBINOJHEHHE 3aJaHHUil “CpeqHero” ypoBHs
CJIOHOCTH B 3aBUCHMOCTHU OT IOJIHOTHI ¥ IIPaBUIIbHOCTU OTBETA IIpUCBAaUBaeTCs 10 2 0aioB.

K 3ananuio “BpICOKOro” ypOBHS CJIO)KHOCTH OTHOCHUTCS PEIIEHHE CUTYAl[MOHHBIX 3aj]au.
3a BBINOJHEHHE 3aJaHUM “‘BBICOKOTO” YpPOBHS B 3aBUCHMOCTH OT IOJIHOTHI U NPABUIBHOCTHU
OTBETa MPHUCBAUBAETCS /10 3-X OayIoB.

3anaHus “HU3KOro” U “‘CpefHEro” ypoBHEH CII0KHOCTH MPOBEPSIOTCS aBTOMATHYECKH.
OTBeThI HA 33J1aHUA “BBICOKOTO” YPOBHSI MIPOBEPSIOTCS B PYUHOM PEXKUME.

Pacrnipenenenue 3aianuii 0 ypoBHSIM CJIOKHOCTH NPEACTABIEHO B CIEAYyIOIIeH Tabnue:

Yposen b IIpouent Tun Bonpocos
b  CJOHOCTH | aJlj1 HOe coJiep:KaHue
3aJaHuA 3aaHuil
Huskuit 1 50% - 3amaHusi C  BBIOOPOM  OJHOTO
MPAaBIILHOTO OTBETA
Cpenaun 2 33% - MHO>KE€CTBEHHBIN BBIOOD;
i - BOIIPOCHI Ha YIOPSJIOYMBAHHUE WIH
yCTaHOBJICHHE MPaBUILHOM
MOCIIEZI0BATEILHOCTH
Bricoku 3 17% - 3a/1a4u, MpeayCMaTPUBAIOIINE
51 pPa3BEpPHYTHIN OTBET

Kputepuu orieHrBaHusi UTOrOBOM MUCbMEHHOM PabOTHI:

Onenka IIpoueHT BHINOJIHEHUSA
“oTIIMYHO” 85-100%

“xoporo” 70-84%
“yIOBJIETBOPUTEIHHO” 50-69%

“HEeyIOBIIETBOPUTEIBHO

MeHee 49%




5. JIucT BHEeCeHUs N3MEHEeHU

B pa6ouyro mporpammy mo gucummmuHe «OVY].13 «buonorus» mo CHenuaabHOCTU
«38.02.06 ®unaHCH» YTBEPKIACHHYIO HA 3aceJaHnU YUeHOTo coBeTa JlepkaBuHCKOrO juies 16
ceHtsi0ps 2024 roaa, mpoTokoi Nel.

Howmep Tekcr n3meHeHus [TpoTokou 3acemanus xKadenpol
HU3MCHCHUA
Ne JaTa
1.
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