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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILIUHBI « BHOJIOT UsT»

1.1. MecTo aucuunimnubl B cTtpykrype OII CITIO

OO6meobOpa3oBaTenbHass  OuUCHUIUIMHA — «buonorus»  sBIseTcss  00S3aTENBHON  YacThIO
0011e00pa3oBaTeIbHOrO IHUKJIa 00pa3oBaTenbHOM mporpammbl B cooTBercTBUu ¢ GI'OC CIIO mo
cnenuanbHocTy 54.02.01 «/lu3aiin (10 oTpacisam).

1.2. Heau 1 miiaHupyemMblie pe3yabTAThl 0CBOCHUS TN CIUIIIUHbI

1.2.1. Heau THCHMIIMHBI

Cogepxanue mporpamMMmbl 00IIe00pa30BaTeIbHON JUCHUILIMHBL «brosorus» HampaBieHO Ha
JOCTHXKEHHUE PE3yJbTaTOB €€ M3y4deHHs B cooTBeTCTBUU ¢ Tpeboanmsimu PI'OC COO c¢ yyerom
npodeccuonanpHor HampasieHHocTn PI'OC CIIO. ILlens w3ydeHus nUCHMIUIMHBL «bromorus» Ha
0a30BOM YpOBHE — OBJQJCHHE OOYYAIONIMMHKCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATBLHOU
OpraHM3alliy KUBBIX CUCTEM PA3HOTO paHra U MPUOOpPETeHHe YMEHUN HCIONIb30BaTh ATH 3HAHUS AJIS
IPaMOTHBIX JICHCTBUH B OTHOIICHHH OOBEKTOB KHBOW MPUPOABI U PEHICHHS PA3TUIHBIX KU3HEHHBIX
poOJeM.

JocTmkenne e u3ydeHusi JUCIUIUMHBL «buonorus» Ha 6a30BOM ypoBHE oOecredyruBaeTCs
pelIeHreM CIIeAYIOMIUX 3a/1ay:

o OCBOCHHME OOYYaIOLUIMMMCA CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUSAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSAX, THIIOTE3aX, NPaBWIAX, CIy)KallUX OCHOBOH [UIs (HOPMUPOBAHHSA
IIpeJCTaBICHUN 0 €CTECTBEHHO-HAayYHOU KapTHuHe MHpa,

0 METOJax HAYYHOTO TMO3HaHUS, CTPOSHHH, MHOTOOOPAa3HH U OCOOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpPIaHU3aLIMH, BBIIAIOIIMXCSI OTKPBITHSIX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

o ¢dbopmupoBaHue y o0yyaroImuxcs [I03HABATENbHBIX, UHTEJIEKTYaJIbHbIX
U TBOPYECKMX  CIIOCOOHOCTEM B  Ipolecce aHaiM3a JaHHBIX O IyTAX  pa3BUTUSA
B OMOJIOTMM HAay4HBIX B3IJISI0B, WAEH U TOAXOJOB K HM3YYEHHUIO JKUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3aluiy;

. CTaHOBJICHHE Yy oOOydaroumuxcs o0meld KylbTypbl, (YHKIHMOHAJIbHOW TIpPaMOTHOCTH,
pa3BUTHE YMEHMH OOBACHATH W OILICHHWBATH SBJIEHUS OKpPY’KAIOIIEr0 MHpa >KUBOM MIPUPOJbI Ha
OCHOBAHUU 3HAHUH U ONbBITA, NOJYYEHHBIX MPU U3YyUEHUU OHUOJIOTHH;

o ¢dopmHpoBaHUe y 00yYarOmUXCs YMEHUH WILTIOCTPUPOBATh 3HaU€HUE OMOJOTHMUYECKUX
3HAHUU B MPAKTUYECKON JIEATEIHHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUN
U arpoOMOTEXHOJIOTHA;

o BOCIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTHU IMO3HAHMS UYEIOBEKOM KUBOM MPUPOBI,
HEe0OX0UMOCTH OEpe’KHOTO OTHOIIEHHS K HeH, COONIOAEHMS 3TUYECKUX HOPM IpHU MPOBEACHUU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

o OCO3HaHME LIEHHOCTH OMOJIOTHUECKUX 3HAHUN JUIS MTOBBILICHUS] YPOBHS 3KOJIOTMUYECKON
KyJbTYpBI, 17151 GOPMUPOBAaHUS HAYYHOTO MUPOBO33PEHUS;
. MpUMEHEHUE TNPUOOPETEHHBIX 3HAHUM W yMEHHM B TOBCEAHEBHOW JKHU3HU

JUIS OLIEHKH TTOCIIEACTBHM CBOEH JesTENTbHOCTH M0 OTHOIICHHUIO K OKPYIKAIOIIeH cpesie, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJI0IEHNE Mep TTPODHIIaKTHKH 3a001€BaHU.



1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHS 0011€e00pa30BaTeIbHON JUCHMILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO.
Ocoboe 3HaueHne qucuuIuIMHa uMeeT npu GopmupoBanuu u passutuu OK u ITK.

Kon 1| [Inanupyemble pe3yabTaThl 0CBOCHHS AU CIATLIHHBI

HAaHMeHOBaHUe

‘l’OPM“PyeM"jX O6ume JMcuunIMHAPHbIE

KOMIIeTeH Uil

OK O0l. Beibupats | JInuHOCTHBIE pe3yabTaThl JODKHBI oTpakath B dacTtu: | [IP6 1. CdopMupoBaHHOCTH 3HAHHMI O MeCT€ U POJH

CHOCOOBI  peHICHUs | TPYJOBOI'O BOCIUTAHHUS: OuoI0rHH

3a1a4 - TOTOBHOCTb K TPYZy, OCO3HaHHME IICHHOCTH MAacTepCTBa, | B CUCTEME HAYyYHOTO 3HaHUS;()YyHKIIMOHAIBFHOW IPaMOTHOCTH

npohecCHOHANBHON | TPYIOTIO0HE; YeloBeKa AJIs PEelIeHuUs KU3HEHHBIX MPoOIeM.

JeSITeTbHOCTH - TOTOBHOCTh K aKTUBHOW JesATeNbHOCTH TexHojorndeckon u | ITP6 2. ChopMupoBaHHOCTh YMEHHUS PACKPBIBATH COJCPIKAHNE

OPUMEHUTEIBHO K | COIIMAIbHOM HAIPaBICHHOCTH, CIMOCOOHOCTh MHHUIIMMPOBATH, | OCHOBOIOJIATAIOIIUX OHWOJIIOTUYECKUX TEPMHHOB U TOHSATHI:

pa3IMYHBIM IUIAHUPOBaTh W CAMOCTOSITENIbHO  BBIMOJIHATH — TaKyIO | )KU3Hb, KJIETKA, TKaHb, OPraH, OPraHU3M, BHI, MOMYJISAIHS,

KOHTEKCTaM JIeITEIbHOCTD; JKocHucTeMa, OwuoreHo3, Ouocdepa; wmerabonusm (oOMeH
- UHTEpeC K pa3IuuHbIM cdepam MnpodeccuOHaNbHOM | BEIIECTB

JIeITEIIbHOCTH;
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnazneHre yHHUBEpPCAIbHBIMU YYEOHBIMHU MO3HABATEIHHBIMU
JICHCTBHUSMU:

a) 0a30BbIe JJOTHYECKHE JIeiiCTBHUSL:

- CaMOCTOSTENbHO (HOPMYJIMPOBATh M  AKTYIH3HUPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIICCTBCHHBIN TIPU3HAK VI OCHOBAHHUS JIJIS
CpaBHEHHUSI, KIIacCU(PUKALUU U 0000IICHHUS,

- OMNpEAeNATh LEIH JACSITeIBLHOCTH, 33/1aBaTh IMapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHUSX;

MMPOTHUBOPCUHA B

- BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHUBATH
COOTBETCTBUE  pE3YyJIbTATOB  LEIsAM, OLEHUBATh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaThb KpPEAaTHMBHOE MBIIUIEHUE T@PpU  PELICHUH

JKU3HEHHBIX TTPOOJIEM
0) 6a30BbI€ HCCIET0BATEILCKHE TeHCTBHS:

U TpeBpalleHHe »HHEPruH), ToMeocTa3 (CaMOperyJsius),
OuocuHTe3 OeNKa, CTPYKTYpHasi OpraHU3aIys )KUBBIX CUCTEM,

JUCKPETHOCTb,  CaMOpEryJsiius,  CaMOBOCIPOU3BEICHUE
(penpoaykuus), HACJIEICTBEHHOCTb, M3MEHYUBOCTb,
JHEpPro3aBUCUMOCTb, POCT W  pa3BUTUE, YpPOBHEBas
OpraHu3anus.

ITP6 3. ChopmMupoBaHHOCTH YMEHHS PACKPHIBATh COACPKAHHE
OCHOBOIIOJIATAIOIINX OMOJOTUYECKUX TEOPUM U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTalMOHHOM, 3BOJIIOLIMOHHOW,
MPOUCXO0KAECHUS )KU3HU U YEJIOBEKA.

IMP6 4. CdopMHpPOBaHHOCTH  YMEHMS  pacKpbIBaTh
OCHOBOITOJIAraroIue OMOoJIOTHYeCKrE 3aKOHBI u
3akoHoMepHocTu (I'. Menpnens, T. Moprana, H.IA. BaBuinoga,
2. I'exkens,
®. Mromnepa, K. baspa), rpaHunpsl uUX NPUMEHUMOCTH K
JKUBBIM CHUCTEMaM.

I[IP6 5. IlpuobOpereHue ombITa TPUMEHEHUS OCHOBHBIX
METOZIOB HAYYHOTO IO3HAHMS, HCIOJIb3yeMbIX B OHOJIOTHU:
HaO0JII0IeHUs




- BJIaACTH HaBbIKaMHA y‘-IGGHO-I/ICCJIGIIOBaTeJIBCI(Oﬁ nu
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs Po0JIeM;

- BBISIBJIIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBA3HU nu
aKTyaJIM3UPOBaTh 3a/1a4yy, BBIIBUraTh THIIOTE3Y €€ PEIICHUS,
HaXOIUTb apI‘YMCHTBI JJIA JOKa3aTcJIbCTBA CBOUX
YTBEPIKJACHHM, 33/1aBaTh IapaMETPhl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOHy‘-IeHHbIe B XOJI€ peLHeHI/IH 3aa4u
pe3yJIbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCHOBI/ISIX;

- pa3pabaTbIBaTh IUIAH PEHICHUS IPOOJIEMBI C YYETOM aHan3a
HAMEIOIIUXCS MaTepUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

- yYMEThb TIEPCHOCHUTHh 3HAHHWS B I[IO3HABATEIBHYI U
HpaKTquCKYIO O6JI21CTI/I KU3HECACATCIIBHOCTH,

- YMEThb HHTETPHPOBATh 3HAHHUS M3 PaA3HBIX MPEIMETHBIX
oOJacrei;

- BBIABAraTh HOBEBIE HJIEH,
MOJIXOJbI U PEIICHUS

npeajiaraTb OpPUTIMHAJIBHBIC

U OIHUCaHUS SKUBBIX CHUCTEM, TMPOLECCOB U SIBICHUII;
OpraHM3alK U MPOBEACHUS OMOJIOTHUYECKOTO SKCIIEPUMEHTA,
BBIJIBMDKEHUS TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXIY
UCCIIElyeMbIMH  BEJIMYMHAMH, OOBSACHEHHUS IOJYYECHHBIX
pe3yJbTaToB

U (GOpMyJIHPOBaHMS BBIBOJOB C MHCIIOJIB30BAHHEM HAy4HBIX
IIOHATUN, TEOPUN U 3aKOHOB.

I1P6 6. CdopMupOBaHHOCTH YMEHHUS BBIJICTISATh
CYILIECTBEHHbIC TPU3HAKU BUPYCOB, KIETOK IMPOKAPUOT U
9YKapUOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
BUJIOB, OMOIE€OLIEHO30B U  DKOCHCTEM; OCOOEHHOCTH
IPOIECCOB OOMEHa BEILIECTB M IMPEBPALCHUS JHEPIHH B
KJIETKE, (POTOCHHTE3a, IJIACTUYECKOTO M SHEPreTH4eCKOro
oOMeHa, XEMOCHHTEe3a, MHTO3a, Mei03a, OIJI0JOTBOPECHHUS,
pa3BUTUS M Pa3MHOXKECHUS, WHIAUBUAYAJbHOTO Pa3BUTHUA
opranu3ma (OHTOTeHe3a), OOpbObI 3a CyIIECTBOBaHUE,
€CTECTBEHHOI'O orbopa, BUJ1000pa30BaHus,
IIPHUCIIOCOOICHHOCTH OPTaHU3MOB K cpesie OOUTaHUs, BIHSHHUS
KOMIIOHEHTOB ~ JKOCHUCTEM, AaHTPOIIOT€HHBIX  HM3MEHEHHM
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpAIllEHUE SHEPTUU B buochepe.
[1P6 7. ChopmMupoBaHHOCTH YMEHUSI PUMEHSATH MOJyYEHHbIE
3HaHUA [ OOBSCHEHUS OHOJOTHYECKHX IMPOLIECCOB U
SIBJICHUHM, JUIsI TPUHATHS  TNPAKTHYECKUX  PEIICHUH B
IIOBCEIHEBHOM KU3HU

c uenbto oOecrieyeHHs O€30MIaCHOCTH CBOErO 3/10pOBbS U
3I0pOBbS  OKPY’KaIOIIUX JIOJIEH, COONIO/IEHUsT 3I0pPOBOTO
o0paza KU3HH, HOPM TPaMOTHOTO TOBEICHHS B OKPY>KAIOIICH
MIPUPOTHOMN cpene; MOHUMAaHUe HEOOXOUMOCTH
WCIIOJIb30BAHUS JTOCTWKEHHN COBpEMEHHOW OHOJOTUU U
OMOTEXHOJIOTHH JIsl pAIlMOHATIBFHOTO MTPUPOIOTOIB30BaAHUS.
ITP6 8. ChopMHpOBaHHOCTH YMEHHUS peliaTh OMOJIOTHYECKUE
3a/1a4, COCTABIISITH TEHOTUIINYECKUE CXEMBI CKPEIIMBaHUs
JUTSl pa3HBIX THUTIOB HACIEIOBAHHS MPU3HAKOB Y OPTraHU3MOB,




COCTaBIISITh CXEMBI TEpPEHOCAa BEIIECTB U
9KOCUCTEeMaXx (LIeTH MUTAHUsI, MUIIEBbIE CETH).
ITP6 9. CchopmupoBaHHOCTH YMEHUIH KPUTHUECKU OIEHUBATH
uH(GOpMaIMI0 OHOJOTHYECKOrO COJEP>KaHUs, BKIIIOYAIOIIYIO
TICEBJIOHAYYHbIC  3HAHHWS W3  PA3JMYHBIX  HCTOYHHKOB
(cpeactBa MaccoBoil uHGOpMalUK, HAYYHO-TOMYJISPHBIE
MaTepuaibl);  UHTCPIPETUPOBATH  JTUYECKHE  ACIEKTHI
COBPEMEHHBIX HCCJENOBaHUI B OWUOJNOrMM, MEIUIUHE,
OMOTEXHOJIOTHH, PaCCMATPUBATh TIIO0AIBHBIC SKOJIOTHYCCKHE
npo0JieMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3HULIUIO.

I1P6 10.  CdopmupoBaHHOCT,  yMEHHHl  CO3/1aBaTh
COOCTBEHHBIC MMUCHMECHHBIC U YCTHBIC COOOIICHHSI HAa OCHOBE
OuoJoru4ueckod HHQpOpPMAIMK U3 HECKOJBKUX HCTOYHHKOB,
I'PaMOTHO UCIOJIb30BaTh MOHATUHHBINA anmapat OHOJIOTHH

SHEpPruu B

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeIcTBa  IIOMCKa,
aHanm3a

U UHTEPIpETanuu
UHpOpMaLUU

U MHQPOpPMAIMOHHbIE
TEXHOJIOTHH JUIst
BBIMIOJTHEHUST  3a/1a4
npodeccnoHaIbHON
JeSITEIbBHOCTH

JIMYyHOCTHBIE PE3yJbTAThl JIOJIKHbI
[EHHOCTH HAYYHOTO ITO3HAHHS:
-c(hOPMUPOBAHHOCTb ~MHUPOBO33PEHMSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKH W OOLIECTBEHHOU
HPaKTUKH, OCHOBAHHOTO Ha Janore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa
B MIOJIMKYJIBTYPHOM MHUDE.

MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OBnajeHne yHUBEpCaIbHBIMM yUEOHBIMHM IO3HABATEJIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

OoTpaXaTb B YaCTH:

- BIIAJIETh HaBBIKAMH MIOJTYYEHUS uH(popManun
U3  HUCTOYHMKOB  pasHbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYUIECTBIIATH MIOHCK, aHaJIn3, CHCTEMAaTU3ALHIO

U MHTEPIpeTalnio WH(POpPMALUK Pa3IMYHBIX BUIOB U (hopMm
MpeJICTaBICHMUS;

- OILICHMBATh JOCTOBEPHOCTb, JETUTUMHOCTb HH(pOpMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaMm

I[IP6 1. CdopMHUpOBAaHHOCTH 3HAHUKW O MECTE H POJHU
OuosIoTUn

B CHCTEME HAay4YHOTO 3HaHU;(yHKIMOHATHLHOW IPaMOTHOCTHU
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIEM.

ITP6 7. ChopMupoBaHHOCTH YMEHUSI MPUMEHSTH MMOJTYYCHHbBIE
3HAHUS 11 OOBSICHEHUS OWMOJOTHYECKUX TMPOIECCOB U
SIBJICHUH, JUIsI TOPUHATHS TNPAKTUYECKUX  PEIICHUH B
MOBCEAHEBHOM KU3HHU

c uenbto obecrieueHHs O€30MAaCHOCTH CBOErO 3/I0pPOBbS H
3/I0POBBSI  OKPYKAIOUIUX JIFOACH, COOJIOEHUs 30pOBOTO
o0pasa >KU3HHU, HOPM TPaMOTHOTO MOBEJCHUS B OKPYKArOIIen
MIPUPOTHOM cpene; MOHUMAaHUE HEO0OXOMMOCTH
UCTIONB30BAaHUSl JIOCTHKEHHUI COBPEMEHHON OHONOTHH W
OMOTEXHOJIOTHH I PAIMOHAIBHOTO MPUPOIOTIOJIB30BAHUS.
I1P6 10.  CdopmupoBaHHOCT,  YMEHHH  CO3/1aBaTh
coOCTBEHHBIC TTMCHMEHHBIC M YCTHBIE COOOIICHUSI HA OCHOBE
OMOJOTNYecKO HH(POPMAIMN W3 HECKOJBKHUX HCTOYHHKOB,
TPaMOTHO MCIOJIb30BaTh MOHATHHHBIN ammapat OMOJIOTHH




OK 04. DddexTrBHO

JImyHOCTHBIE pe3ylbTarbl JOJDKHBI OTpaXaTb B 4YaCTH.

I[IP6 5. IlpuobOpereHWe oOmMbITAa TPUMEHEHUS OCHOBHBIX

B3aMMO/JICIICTBOBaTh | LIEHHOCTH HAyYHOI'O IIO3HAHUS: OCO3HAHUE LIECHHOCTH HAyYHOU | METOJ0B HAy4YHOI'O I1O3HAHMs, HCIOJb3YyEMBbIX B OHOJOIHMH:
U paboTath NEeSITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOCKTHYIO M | HAOJIOJAEHUS W OINHUCAHMUSA JKUBBIX CHCTEM, IPOLIECCOB U
B KOJUJIEKTHBE UCCIICIOBATEIbCKYIO JIEATENIbHOCTh WHAMBUIYalbHO U B | SIBJICHUH; OpraHu3alud U IPOBEAEHUS OHOIOIMYECKOIro
U KOMaHJie rpynme. 9KCIIEPUMEHTA, BbI/IBJKEHUS TUIOTE3, BBISIBJICHUS

MertanpeameTHble pe3ynbTaThl JOIKHBI OTPAXKATh: 3aBUCUMOCTH  MEXIy  HCCIEIyeMbIMM  BEJIMYMHAMH,

OBnanenue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH | OOBSICHEHUS MOIYYEHHBIX PE3yJIbTaTOB

NEeUCTBUAMMU: U (OpMyIMPOBAaHUS BBIBOAOB C MCIIOJIB30BAaHHEM Hay4HbIX

0) cOBMECTHAsl IEATEIbHOCTD: MOHATHUM, TEOPUI U 3aKOHOB

- IOHUMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMaH/IHOM

Y MHIUBUTyIbHOU PabOTHI;

- IPUHUMATD e COBMECTHOM NesITeIbHOCTH,

OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS

N0 ee JOCTWKEHHMIO: COCTaBIATh IUIAH  JICHCTBHIA,

pacrpenensTh POy C y9eTOM MHEHHI yYaCTHUKOB 00CYKIaTh

pe3yJbTaThl COBMECTHON pabOThI
OK 07. | JInugyHOCTHBIE pE3yNbTaThl JOJKHBI oOTpakaTh B yactu: | [IP6 5. IlpmoOpereHue ombITa NPUMEHEHHS OCHOBHBIX
CopneiicTBOBaTh 9KOJIOTUYECKOTO  BOCHUTaHMUA: -  C(HOPMUPOBAHHOCTH | METOAOB HAY4YHOTO IO3HAHMs, MCIHOJb3YEMBbIX B OHOJOIHMH:
COXPAHEHHUIO 9KOJIOTMYECKOI KYJbTYphl, IOHUMAHUE BIMSIHUS COLIMAIIBHO- | HAOJIIOIeHUS
OKpYyXKarouieu HSKOHOMHYECKHUX NPOLIECCOB HA COCTOSIHUE IPUPOTHOM M ONHCaHUs HKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHMI;
cpenpl, U COLMAJIbHOW Cpellbl, OCO3HaHHME TIJI00AJIbHOTO XapakTepa | OpraHU3alUd U MPOBEACHUS OMOJIOTHYECKOr0 3KCIEPUMEHTA,
pecypcocOepeXeHr | SKOJIOIMYECKHX MpolieM; BBIIBJKEHUSI THUIIOTE3, BBIABICHUS 3aBUCHMOCTH MEXKIY
10, MPUMEHSITh | - MJITAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUI B OKpYXalOIIeH | UCCIeTyeMbIMU  BEIWYMHAMM, OOBSICHEHHUS TMOJIYyYEHHBIX
3HAHUA Cpelle Ha OCHOBE 3HAHMs LEJel YCTOMYMBOTO pa3BUTHUA | PE3YJIbTAaTOB
00 M3MEHEHUU | YeJIOBEUYECTBA; u (HopMyIHpOBaHUS BBIBOJOB C HCIOJIb30BAaHUEM HAyUHBIX
KJIUMaTa, IPUHLHUIIBI | - AaKTUBHOE HENPUATHE JEHUCTBUN, MPUHOCAIIUX BpEX | MOHATHI, TEOPUN U 3aKOHOB.
OepexIIBOro OKPY’KaIOIIEeH cpene; [1P6 6. CdopmupoBaHHOCTH YMEHUS BBIJICIISATh
IIPOU3BO/JICTBA, - YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsITHBIE SKOJOTUUYECKUE | CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KJETOK MPOKapuoT U
3¢ dexTuBHO MOCNEACTBUS MPEIIPUHUMAEMbIX JNEHCTBUI, MpPeAOTBpaIlaTh | 3yKapUOT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
JEICTBOBATH ux; BUJIOB, OHOTEOIICHO30B M  HKOCHUCTEM; OCOOEHHOCTH
B Ype3BBIYAMHBIX | - pacIIUpeHHe OMbITa  JESATENIbHOCTH  HJKOJOTUYECKOM | MpOolleccOB OOMEHa BEIIEeCTB M MPEBpAllleHUsT SHEPTrUd B
CUTyalUsAX HaIpaBJIEHHOCTH. KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HHEPreTHYeCcKOro

MeranpeaMeTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
Osnanenue YHUBEpCaAIbHBIMU KOMMYHUKATUBHBIMU

oOMeHa, XEMOCHHTE3a, MHTO03a, MEH03a, OILIOJOTBOPEHHUS,
pa3BUTHSL M Pa3MHOXCHHS, WHAWBUIAYAIBHOTO Ppa3BUTHS




JCUCTBUSIMU:

0) cOBMECTHasl I€SITEIIbHOCTD:

- TOHMMAaTh ¥ UCIOJh30BaTh MPEHMYIIECTBA KOMaHIHON
Y UHIUBUTyJIBHOU PaOOTHI;

- IIPUHUMATH e COBMECTHOU JEATECIIbHOCTH,
OpraHU30BbIBATh u KOOPJIUHUPOBATH JICHCTBUS
M0 €€ [JOCTIIKCHHIO: COCTaBIIITh IUIAaH  JICMCTBHIA,

pacnpeensaTh POy ¢ y4eTOM MHEHUN yUYaCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI

opranmu3ma (OHTOreHe3a), 00phObI

3a CYILECTBOBAHUE, €CTECTBEHHOT'O otoOopa,
BU1000pa30BaHusi, MPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpefe
oburaHus, BIIMSTHUS KOMIIOHCHTOB IKOCHCTEM,
AHTPOIIOTCHHBIX N3MEHEHHH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB M MPEBpaIlleHUe SHEPTHH B buocdepe.

ITP6 7. ChopMUpOBAaHHOCTH YMEHUS MPUMEHSTh MOJyYCHHbBIS
3HaHUS JJIs OOBSCHEHUS OMOJOTHYECKHX IMPOILECCOB U
SBJIGHUW, U1 TPUHATHS TMPAKTUYECKUX  pPEUIeHWH B
MTOBCEIHEBHOM JKU3HU
c uenbto oOecrieueHus O€30MACHOCTH CBOErO 3/I0pPOBbS H
3/I0POBBSL  OKPY)KAIOUIUX JIIOACH, COOII0JEHUs 370pOBOTO
o0pasa >KU3HHU, HOPM T'PaMOTHOT'O MOBEJCHHS B OKPYKaroIIen
PUPOTHOM cperne; MMOHUMAaHUE HEOO0XO0TUMOCTH
UCIIONb30BAaHUSl JIOCTHKEHHUI COBPEMEHHON OWONOTHH H
OMOTEXHOJIOTHIA JUIsl pAIMOHATILHOTO MTPUPOIONIOIB30BaAHUS

IIK 1.2. . IIpoBOoauTH
paboty 1o 1eIeBOMYy
cbopy, aHATU3Yy
UCXOHBIX JIAHHBIX,
MOJITOTOBUTEILHOTO
MaTepuaa,
BBITIOJTHATH
HE0OXOANMBIC
MPEPOEKTHHIE
UCCJICJIOBAHMSI.

Hasrixku:

- IPOBEJICHUsI PabOTHI MO 1EJIEBOMY COOpY, aHATHU3Y
UCXOIHBIX TAaHHBIX, MOATOTOBUTEIHLHOTO MaTepHara,
BBITIOJIHATH H€O6XOJII/IMI)IC IpCANPOCKTHBIC UCCIICAOBAHMA.

VYmMmenus:
- BBITIOJTHATH ACKU3BI B COOTBETCTBUM C TEMATHUKOU MPOEKTA;

- C03/1aBaTh LIEJOCTHYIO KOMIIO3ULIUIO Ha IIOCKOCTH, B
00BeMe U POCTPAHCTBE, TPUMEHSSI H3BECTHBIE CIIOCOOBI
HOCTpOeHUs U POpPMOOOpPa30BaAHMS;

- MCTIOJIb30BaTh MPE0OpasyIoue METOAbl CTHIN3ALNN U
TpaHchOopMaIuu I CO3/IaHUS HOBBIX (OopM;

- CO3JaBaTh IIBETOBOC €AMHCTBO B KOMITIO3MIIMU 110 3aKOHaM
KOJIOPUCTUKH,

3HaHus:
- 3aKOHBI CO3/IaHUs KOJIOPUCTHKH;

- 3aKOHOMEPHOCTH TIOCTPOEHUS XyA0KECTBEHHON (OPMBI U
0COOEHHOCTH €€ BOCIIPUATHUS;

- 3aKOHBI (hOpMOOOPaA30BAHNUS;

- cUCTeMaTH3UpYyIolne MeToAbl (OpMOOOpa30OBaHU
(MOYyJIBHOCTh U KOMOMHATOPHKY);

- Ipeodpa3yronue MeTo 16l HopMO0Opa3oBaHuUs (CTHIIN3ALIUIO
U TpaHchOpMaIuio);

- IPUHOUIIBI 1 METOJbI SPrOHOMUKHU.




- 1300pakaTh YEIIOBEKa M OKPY>KAIOLIYI0 IPEIMETHO-
MIPOCTPAHCTBEHHYIO CPEy CPEeICTBAMU PUCYHKA U )KUBOIIHCH;

- POBOJIMTH 10 LIETIEBOMY COOPY, aHAIHM3Y UCXOIHBIX
JAHHBIX, TOATOTOBUTEIBHOIO MaTepraa, BEIIOIHATh
HEO0OXOAUMBIE MPEATPOCKTHBIE UCCIEAOBAHUSI.

- BJIaJIETh OCHOBHBIMH MPUHIIMIIAMH, METOJIAMU U TPUEMaMU
paboOTHI HAJ TU3aHH-TIPOSKTOM;
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Bua yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaAaMMBbI JHCHUTINHBI 78
BT. 4..

OcHoBHoOE coiepraHue 62
TEOPETHUECKOe 00yUueHUe 35
MPaKTUYECKHUE 3aHATHUS 27
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 16
BT. 4..

TeopeTuiecKoe o0ydeHne 4
MPaKTUYECKHUE 3aHATUS 12

IIpome:xkyTounas arrecranus (AuddepeHUMPOBaHHbINA 324eT)
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2.2. TemaTn4eckuii JIAaH U CO/lep:KaHNe JUCHUILTHHBI « Brosorusy

dopmMupyemblie
HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasia (0OCHOBHOE M MPO(ecCHOHAJILHO OPUEHTHPOBaHHOE), | O0beM KOMITETeHITH
pa3aesioB U TeM JIabopaToOpHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJIb 4yacos
1 2 3 4
OcHoBHOE coJepKaHue
Pa3znei 1. buosiorus kak Hayka. 7KuBble cCHCTeMbl U MX OPTraHU3alMs 2
Tema 1.1. Copepxanne yueOHOro Marepuasa 2
buonorus buonorus — Hayka o xuBoi npupoze. CBs3u OMOJIOIHU ¢ OOIECTBEHHBIMU, TEXHUUECKUMHU U
B CUCTEME JIPYTUMHU €CTECTBEHHBIMU HayKaMH, PHIIOCO(DUEH, PEIUTHEN, STUKOW, SCTETUKON U MPaBOM.
Hayk.OO0mas Ponp Ouonorun B (QOpMHUPOBAHMM COBPEMEHHOW HayyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJOrM4YECKUX HayK.
KU3HU Mertonbl MO3HaHUS KUBOW NMpHUPObl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMMCAaHUE, W3MEPEHUE, OK-02
KJaccu(uKanus, MOICITMPOBAHUE, CTATHCTUYECKAst 00padOTKa JaHHBIX).
JXKussle cucreMsbl (OMOCHCTEMBI) KaK IpeaMeT n3ydeHus ouosnoruu. OTanyue KUBbIX CUCTEM
OT HeopraHu4eckoi npupojsl. CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3He.
YpoBHu OpraHu3aluu ouocucrem: MOJIEKYJISIPHO-T€HETUYECKHH, KJIETOYHBIH,
OpTraHW3MEHHBIM,  MOMYJAIMOHHO-BUJIOBOM, OSKOCHUCTEMHBIM  (OMOTeOIeHOTHYECKUH),
ounochepHbiit
Paznea 2 XumMunueckmii cOCTaB M CTPOEHHE KJIETKH 11
Tema 2.1. Copneprkanue yueOHOro MaTepuaa 2
XUMHUYECKUH COCTaB | XMMHUYECKHI COCTaB KJIETKH. XUMHUYECKHE SJIEMEHTHI: MaKpOAJIEMEHTBHI, MUKPOIJIEMEHTEHI.
KieTku. Bona Bonga um muHepanpHble BemecTBa. DYHKIMM BOJBI M MUHEPAIBHBIX BEIIECTB B KIIETKE.
1 MUHEpaJIbHbIE [TonnepkaHue 0cMOTHUYECKOTO OanaHca
BEIICCTBA [IpakTHueckoe 3aHsaTHe 1
Ne 1 «buonormyeckass pojb MHUHEpaAJbHBIX BELIECTB B OOECHEUEHUHU >KU3HEIEATEIbHOCTH
OpPraHU3MOB, MTPOSIBICHUS AUcOaIaHCa MUHEPAIbHBIX 3JIEMEHTOB)»
Tema 2.2. Cojepkanne y4eOHOro Matepuana 2
buonornuecku benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamennmble u
Ba)KHBIE XMMUYECKHE | 3aMEHUMbIE AMUHOKHMCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
COEIUHEHUS MOJIEKYJIbI (TI€pBUYHAs, BTOPUYHAs, TPETUUHAS M UYETBEPTUYHAs CTPYKTypa). XUMHYECKHE
cBoiictBa OenkoB. buonorumdeckue ¢yHkuun OenkoB. DepMeHTHI — OHOJOTUYECKHE
Katanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenu(UIHOCTb. OK-01, OK-02,
Kodepmentsl. Butamunsl. Otinuynsi epMEeHTOB OT HEOPraHWYECKUX KaTallu3aTOpPOB. OK-04
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VYrneBoasl: MOHOcCaxapubl (TIIOK03a, pubo3a M Ie30KCHpub03a), aucaxapuisl (caxaposa,
JaKTO3a) M MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeJUitoiio3a). buomorndeckue (QyHKIMH
yriaeBofoB. Jlumuael:  Tpuriamuepunsl, Qocomunuasl, crepouasl. [uapodumibHO-
ruapooOHbie cBoiicTBa. buonormyeckne ¢ynkuuu sunuaoB. CpaBHEHHE YTIIIEBOJOB,
OeNKOB M JIMNUAOB Kak MCTOYHMKOB sHepruu. Hyxneunosbie kuciorsl: JJHK n PHK.
Hyxneotuapl — MoHOMEpHI HYKJIEMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JTHK. Ctpoenne u
¢ynkuuu PHK. AT®: ctpoenne U QyHKIUU

JlaboparopHble 3aHATHS 2
No 1 «Onpenenenue Butamuaa C B IpOyKTaxX MUTaAHUSD)
Tewma 2.3. Cojeprkanne y4eOHOro MaTepuaa 2
CtpyKTypHO- HuTonorus — Hayka o kierke. Kierounast reopust — mpuMep B3auMOJICHCTBHS UACH U PaKTOB
byHKIIMOHATbHAS B HAYYHOM IMO3HAHUU. MeTOoIbl U3yUeHUs KICTKH.
opranusanus KIeTok | Kierka xak nenoctHas kuBas cucrema. OOIMe MpU3HAKU KIIETOK: 3aMKHYTash HapyxHas
MeMmOpaHa, monekynsl JIHK kak renetuueckuii anmapar, cuCTeMa CHHTe3a Oenka.
Tumbl  KIETOK: JyKapHOTHYECKass W  MpokapuoThudeckas. (OCOOCHHOCTH CTPOCHUS
npokapuoTuyeckoi kierku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTUUYECKOM
kieTkr. OCHOBHBIE OTIMYHUS PACTUTEIHHON, )KUBOTHON U rpuOHOM KieTkH. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KIJIETOYHAs CTEHKa, TJIMKOKaIuKc, ux ¢yHknuu. [lnasmaruueckas
MeMOpaHa, €€ CBOMCTBa M (PyHKIIUH.
[Mutoniasma u ee opranounasl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lNonpmxu, nuzocomsl. [lonmyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHJPUHU, TJIACTUABI.
[Tpoucxoxaenne MuToXoHApuM M mnactug. Buasl mnactun. HememOpaHHBIE OpraHOUAbI
KJIETKUA: pPUOOCOMBI, KJIETOYHBIA UEHTpP, UEHTPUOJIM, PECHUYKU, KIyTUKUA. DYHKIHUH
OpPraHoOuJOB KJIETKH. BrirtoueHus.
Anpo — perynstopHblil 1IeHTp KieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIlia3zMma,
XpOMAaTHH, AAPBIIKO. XpOMOCOMBL. TpaHCIIOPT BEUIECTB B KJIETKE
JlaGopaTopHble 3aHITHS 2
Ne 2 «M3yueHue cTpoeHHs KJIETOK PACTEHHM, )KUBOTHBIX M OAKTEPH MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U UX ONMCAHHUE»
Paszpnen 3. 7KusHenesTeIbHOCTh KJIETKH 10
Tema 3.1. Copneprkanue yueOHOro MaTepuasa 2

OO0OMeH BelEeCTB
Y TIpeBpaIieHue
SHEPTUHU
B KJIETKE

OO6MmeH BeniecTB, WIK METa00JIN3M. ACCUMIIIALNS (TJIACTHYECKUA OOMEH) U TUCCUMMIISILINS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IUHOTrO Ipolecca MeradbonusMa. Poib 3akoHOB
COXpaHEHHUs BeUIecTBa U HHEPrUM B MOHMMAaHMU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:

OK-01, OK-02,
OK-04
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aBTOTpOHBIH U TerepoTpodHbIil. Ponb (pepMeHTOB B 0OMEHE BEIECTB U MPEBPALICHUU
sHeprun B Kietke. PorocuHTe3. CBeroBas M TeMHOBas (aszbl (orocuHTe3a. Peakuuu
¢dorocunTesa. dpdexkruBHOCTE PoTOCHUHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emIie.
Bnusaue ycnoBuit cpepl Ha (OTOCHHTE3 U CIIOCOOBI MOBBILICHUS €T0 MPOJYKTHBHOCTH Y
KyJIbTYPHBIX pAacTeHMH. XEMOCHHTE3. XEMOCHHTE3Upylolue OakTepuu. 3HAYCHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIIe.

DHepreTuyeckuii OOMeH B KIIeTKe. Paciienyienre BemecT, BbIACICHHE U aKKyMYJIHPOBaHUE
SHEPruM B KJIETKE. DTalbl dHepreTuueckoro oomena. ['nmukonus. BpoxeHnue u ero BHUIBL
Kucnopoanoe okucnenue, wim kietoyHoe asixanue. OxucnutensHoe (GpochopriupoBaHue.
D GhEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Buocunres Oenka

Cojepkanne ydeOHOro Marepuana

Peaknmu matpuunoro cuHTte3a. [eHermdeckas wuHpopmanmus u JHK. Peammszanms
IFeHEeTUYECKOM MH(pOpMalLuu B KIIeTKe. [ 'eHeTnyeckuil KoJ ¥ ero cBoicTBa. TpaHCKpUIIMS —
matpuuHblii cuHTe3 PHK. Tpanciasmus — OuocuHTe3 Oenka. OTamnbl TPaHCISLUU.
KonupoBanue aMmuHokucnoT. Posib pubocoM B 6uocuHTe3e Oenka

[IpakTrueckoe 3aHsaTHE

Ne 2 «Pemenue 3aJla4 Ha ONPCACJICHHC MMOCICA0BATCIIbHOCTU HYKJICOTHIOB»

Tema 3.3.
Bupycsl

Cojepkanne ydeOHOro Marepuana

Hexnetounsie ¢popMmsbl xu3Hu — Bupychl. ctopust otkpeitus BupycoB (/1. U. MBaHoBCKkuit).
Oco0OeHHOCTH CTPOEHHUS M KU3HEHHOT0 1IuKJa BUpycoB. bakTepruodaru. bonesnu pacrenuii,
KUBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc ummyHoaeduuura yeiaoseka (BUY)
— Bo30yautenp CIIM/a. [TpoduiakTuka pacnpocTpaHeHusi BUPYCHBIX 3a00eBaHUI

Pasnea 4. PazMHOXKeHHe M HHAMBHAYAJTbHOE Pa3BHTHE OPTAaHM3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKH

Cogepxanue yueOHOro MaTepuana

KneTounslii UWKI, WM KU3HEHHBIA UK KieTku. MHTtepdaza m wmuto3. [Iporecchr,
npoTekaronue B uurepdaze. Pernkanus — peakuus Mmatpuunoro cunresza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTUN. JIUMIONAHBIN U TalIOUIHBIA XPOMOCOMHBIE
HaOopbel. XpomaTuabl. lluTomornueckue OCHOBBI Pa3MHOXKEHUS W HWHAUBUIYATBHOTO
pa3BuTusi opranu3sMoB. Jlenenwe kimetkn — Muto3. Cragum wMurosa. IIpoueccsr,
MPOUCXOMSIIME HA Pa3HbIX CTAAUSAX MHUTO3a. DBHOJIOrMYECKMH CMBICT  MHUTO3a.
[Tporpammupyemasi TuOeb KJISTKH - allONTO3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHU3MOB

Conepxanue yueOHOro MaTeprasia

(DOpMBI Pa3MHOKCHHUA OPraHUu3MOB! 0ecIo0€e M MOoJIOBOE. Bungs: 0ecIo10r0 Pa3MHOKCHUA:
JCJIICHNUEC HAJIBOC U ITOYKOBAHUEC OAHO U MHOI'OKJICTOYHBIX, cnopoo6pa?,013aHHe, BCIr¢TaTUBHOC

OK-01, OK-02,
OK-04
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pa3MHoOkeHue. VICKycCTBEHHOE KIIOHUPOBAHNE OPTaHU3MOB, €r0 3HAYCHHE IS CEICKIUH.
[TomoBoe pa3MHOXKEHHUE, €ro OTAUYHsA OT Oecmojyioro. Meio3. Craguu meiiosa. [Iporeccsi,
MPOUCXOAIME Ha craguax wmenosa. lloBemenue xpomocom B Mmenose. KpoccuHrosep.
buonoruueckuii cMbICH U 3HaUeHUE Melo3a. ["amerorenes — nporecc 00pa3oBaHUsI TOJOBBIX
KJIETOK Y KUBOTHBIX. [10JIOBBIC kKele3bl: CEMEHHUKH U sudHUKUA. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CHepMaTo30Hj, SIMIIEKJIeTKa) — CIEepPMaToOreHe3 M OOTeHE3.
Oco0OeHHOCTH CTpOoeHUs SIMIEKIETOK U ciepMaTo3ou10B. OmnonorBopenue. [lapreHorenes

Tewma 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Cogepxanne yueOHOro Marepuasa

NunuBuayansHOe pa3BUTHE (OHTOrE€HE3). DMOPHUOHAIBLHOE Pa3BUTHE (IMOpHOreHe3). DTallbl
SMOPHOHAIBHOTO Pa3BUTUS y TI03BOHOYHBIX JKHUBOTHBIX: JpOOJIEHHE, TacTpyJIsAlus,
opranorere3. llocTamOpuonanpHOe pas3BuTHe. THIBI TOCTIMOPUOHATIBHOTO PA3BUTHSL
npsiMoe, HerpsiMoe (JTMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OpPraHU3MOB; (hakTOpBHI,
CIIOCOOHBIE BBI3BIBATh BPOXKJAEHHbIE ypojacTBa. Poct u pasBurue pacreHuil. OHTOreHes
IIBETKOBOT'O PAaCTEHHMS: ABOMHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTa MM Pa3BUTHUS

IIpakTrueckue 3aHATHS

Ne 3 «MHdexnronHbIe 3200I€BaHUS U STIHIEMHH B UCTOPUHU YEITOBEYECTBAY.
Ne 4 «BakuuHanus kak npoduiakTuka HHOEKIIMOHHBIX 3a00J€BaHUIT

Paszpnen 5. HaciieacTBeHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

13

Tewma 5.1.
3aKOHOMEPHOCTH
HaclleI0BaHMs

Cogepxanue yueOHOro Marepuasa

[TpenMeT u 3amaunl TeHETUKHU. POIb UTONOTUU W SMOPUOJIIOTHH B CTAHOBIICHUH T€HETUKH.
Bxnag poccuiickux M 3apyOeXHBIX YUYEHBIX B pPa3BUTHE TEHETUKH. MeToAbl TEHETHUKU
(TuOpUIONOTUYECKUI, UTOTEHETHYECKH, MOJEKyIsIpHO-reHeTHueckuii). OCHOBHBIE
TeHEeTUYECKUE MOHATHA. [ eHeTHUecKasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUH.
3aKOHOMEPHOCTUM  HAclleOBaHUsA  NPHU3HAKOB,  ycTraHoBileHHble [.  Mengenem.
MonoruOpuaHoe CKpelmmBaHue. 3aKOH eAUHOO00pa3us TUOPHUIOB TEPBOTO MOKOJICHHUS.
[IpaBuno noMUHUpOBaHMWS. 3aKOH pacllEIUIEHUs MPU3HAKOB. [ MIIOTE3a YHMCTOTHI TaMerT.
[TonHoe W HemonHOE HOMHHUpPOBaHHE. [[UrHOpUIHOE CKpelmUBaHUE. 3aKOH HE3aBHCHMOTO
HACJIeJOBaHMsI TpHU3HAKOB. lluToreHeTHueckre OCHOBBI TUTHOPHIHOTO CKPEIIUBAHMUS.
AHanuzupyrolee ckpemuBaHue. lcrnonb3oBaHME aHATU3UPYIOIIETO CKPEUIMBAHUS IS
omnpeeNeHus] TeHOTHIIA 0CO0U

[TpakTHueckoe 3aHsTHE

Ne 5 Pemenne 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACIICACTBCHHBIX
IMPU3HAKOB IIpU MOHO-, JOH-, HOJ'II/IFI/I6pI/IJIHOM n aHaJIM3UPYIOIMIEM CKpCUIMBAHUU,
COCTAaBJICHHUC I'CHOTUITMYCCKUX CXCM CKPCIHIMBAHUA

Tema 5.2.

Copneprkaane yaeOHOro MaTepuaa

OK-01, OK-02,
OK-04
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CueruieHHoe
HACJIEIOBAHUE
MPU3HAKOB

CueruienHoe HacniefoBaHue mnpu3HakoB. PabGora T. Moprana 1o CHENJICHHOMY
HaCJICJOBAaHMIO TeHOB. HapylieHue CcHEIUIeHHus T'€HOB B PE3yJIbTaTe€ KPOCCHUHIOBEpA.
XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTuYeCKre KapThl.

I'enetuka nosa. XpoMOCOMHOE ONpeAcieHUE Moia. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omoramerHele U rereporameTHble opraHu3mbl. HacienoBanue NpU3HAKOB, CLEIUICHHBIX C
10JIOM

HpaKTI/I‘IeCKOG 3aHATUC

Ne 6 Pemenue 3aaa4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHMKHOBCHHA HACJICICTBCHHBIX
IIPU3HAKOB IMpHU CHCINVICHHOM  HACJICAOBAHWH, COCTABJICHHUC TI'CHOTHUIIMYCCKHX CXCM
CKPCIIUMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHNBOCTHU

Cojepkanne ydeOHOro Marepuana

N3menunBoCTh. Buibl H13MEHYMBOCTH: HEHACJICICTBEHHAs U HacyieAcTBeHHas. Posib cpesibl B
HEHACJICJACTBEHHON W3MEHUYMBOCTU. XapaKTEPUCTHKA MOJU(PUKAIMOHHON H3MEHUHUBOCTH.
Bapuanuonsslii psg v BapualimonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
M KAueCTBCHHBIC TMpPH3HAKM HM WX HopMa peakmuu. CBoiicTBa MOTUMUKAIMOHHON
W3MEHYHBOCTH.

Hacnencreennast, wiM TeHOTHIMYECKas HM3MEHYHMBOCTH. KomOMHATHBHAsS HM3MEHYUBOCTb.
Meiio3 ¥ TONOBOM Mpollecc — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTH. MyTalmoHHas
n3MeHYnBOCTh. Kiaccudukaius MyTaiuii: TeHHbIE, XpOMOCOMHbBIEC, TeHOMHBIE. YacToTa u
OpUYMHBL  MyTanui. MytareHHble (GakTopbl. 3aKOH T'OMOJIOTHUECKHX DSIOB B
HaclencTBeHHou m3menunBocty H. 1. BaBuiosa

HpaKTI/IquKOC 3aHATUC

Ne 7 Pemenne 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACJIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BSaHMOI[Gi/JICTBHﬂ T'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIHMBAHUSA

Tema 5.4.
I'eHeTnka yenoBeka

Cojneprkanne yueOHOro Matepuana

I'enetuka uenmoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAJTOTHYECKUM, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXMMUYECKHM, MOJIEKYJISIPHO-
reHeTuyeckuid. COBPEMEHHOE OIpEECICHNE TEeHOTHUIIA: MOJIHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTHIUPOBaHKE, B TOM unciie ¢ momombio [11[P-ananu3a. HacnenctBennbie 3a0oeBanms
YeloBeKa: TeHHbIe O0Je3HU, OOJEe3HM ¢ HACIEACTBEHHONW MPEeApacroioKEHHOCTHIO,
XpoMocoMmHbIe Oo0se3Hn. ComMaTHYeCKWe W TeHepaTUBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHnumel  3M0poBOrO  00paza KW3HW, AHATHOCTUKH, NPOPUIAKTHKA U JICUEHUS
TEHEeTUYECKUX  OoJe3He.  MemuKO-TeHEeTHYECKOe  KOHCYJBTHPOBAaHHME.  3HAUYCHHE
MEAMIIMHCKOW TEHETHUKHM B TMPENOTBPALICHUM U JICYCHHWH TEHETHYECKHX 3a00seBaHMiA
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YCJIOBCKA

HpaKTI/I‘ICCKOC 3aHATUC

Ne 8 «CocraBieHue U aHaIU3 POAOCIOBHBIX YEJIOBEKAY

Pazgen 6. IBosronuon

Has1 OHoJIOrus

Tema 6.1.
OBOJIIOLIMOHHAS
TEeOpUst
H €€ MECTO
B OMOJIOTHH

Conepkanue yueOHOro MaTepraia

[Ipeanoceliki BOSHUKHOBEHHUS 3BOFOIIMOHHON TEOpHH. DBOJIOIMOHHAS TCOPUS U e€ MECTO
B Ouosiornu. BimsiHME SBOJIIONMOHHOW TEOPHHM HA pa3BUTHE OWOJOTHMH W JAPYTHX HayK.
CauzierenbscTBa 3BONOLUH. [laieoHTOIOrMYECKHE: TIOCIICI0BATEILHOCTD MOSIBIICHHS BU/IOB B
MAJICOHTOJIOTHYECKOH JIeTONHCH, Tepexoanbie (opmbl. buoreorpaduyeckue: cxoiacTBo U
pasnuuve ¢ayH U (GIop MaTepUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA U Pa3INIHs
SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC,
AaHaJIOTUYHBIC, PYAUMCHTApPHBIC OpTraHbl, aTaBU3MBbI. MOHCKynﬂpHO-6I/IOXI/IMI/I‘ICCKI/IG:
CXOJICTBO MEXaHHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHX MyTeH y BCEX
JKMBBIX OPraHM3MOB.

OpomonmonHass Teopus Y. JlapBuHa. IIpennochbuiku BO3HHUKHOBEHUS JIapBHHHU3MA.
JIBikymme Cuiibl 3BOJIOUMU BUAOB 1o JlapBuHy (M30BITOUHOE pasMHOXKEHHE MpU
OTPaHUYCHHOCTH PECYPCOB, HEONpeIeiIEHHAs HM3MEHUYMBOCTh, O0OphOa 3a CyIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

[EEN

Tema 6.2.
MukposBontonus

Cogepxanue yueOHOro Marepuasa

Cunrernueckas teopus 3Boitonuu (CTD) u e€ ocHOBHbBIE MOJOKEHUS. MUKPOIBOIIOLHMSL.
[Tomynsmus kak eAMHNUIIA BUJA U DBOJIIOLUH.

JBuxyume cuibl ((akTopbl)3BOJIIOLUUU BHIOB B Hpupoje. MyTalMOHHBIA Mpolecc U
KOMOMHATHBHAs HM3MEHUYMBOCTh. [lomynsiuoHHble BONHBI M apei¢ reHoB. M3omsauus u
murpanus. EcTtecTBeHHbli 0TOOp — HampaBistoumii  daxkrop 3Bomouuu. DPopMel
€CTeCTBEHHOro o0TOopa. I[Ipucrnoco6ieHHOCTh OpraHU3MOB Kak pe3yJbTaT 3BOJIIOIMH.
[Ipumepsl npucnocobseHuit y opraHuzMoB. Apomopdo3bl W uAvoafantauud. Bug u
BugooOpa3oBanue. Kpurepuu Buna. OcHOBHBIE (pOpMBI BUI000pa30BaHus: Teorpaduyeckoe,
HKOJIOTUYECKOE

Tema 6.3.
Maxkpo3BomtoLus

Copepxanne yueOHOro MaTepuasna

MakposBomtorusa. PopMbl  IBOJIOLMHU:
napajuensHasi. HeoOpatumMocTh 3BOMIOIMN

CbI/IJ'IeTI/I‘IeCKaSI , JAHUBCPIrC€HTHAas, KOHBCPICHTHAs,

[TpakTHueckoe 3aHsTHE

Ne 9 «CpaBHeHue BHJIOB 110 MOP(OJIOTHYECKOMY KPHUTEPHIO»

OK-01, OK-02,
OK-04

Pasnes 7. Bo3HMKHOBEHNE M pa3BUTHE KU3HHM Ha 3eMule

OK-01, OK-02,
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Tema 7.1.
3apokIeHue
Y Pa3BUTHE KU3HU

Cogepxanue yueOHOro Marepuasa

JoHayuHble TIpEACTABICHUS O 3apOXKACHUM *KU3HU. HayuHble rUNOTE3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: abuoreHe3 W MaHCIepMHs. XHUMUYecKas 3BOJIOLUSA. AOHOTreHHBIN
CHHTE3  OpPraHUYeCKHX  BELIECTB U3  HEOPraHUYeCKHX.  ODKCHEPUMEHTAIBHOE
MOJATBEPXK/IEHUE XUMUYECKOU 3BoMtonuu. HavanbHble Tanbl OMOI0rH4eCcKON IBOJIOLUU.
l'unoresa PHK- wmupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHUE
npoTokJieTku. [lepBbie KieTku U ux 3Boonus. POpMUPOBAHME OCHOBHBIX I'PYIII KMBBIX
OpraHU3MOB.

PazButne >ku3Hu Ha 3emie mno spaM W nepuodaM. Karapxel. Apxeickas u
npotepo3oiickas 3pbl. [laneosoiickas spa U €€ mepuoabl: KEMOPHICKUNA, OPIOBUKCKHA,
CUJIypUWCKHUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIA, NEepMCKUN. Me3o30lickas spa u €€
IIEPUOJBI: TPHUACOBBIM, IOPCKHMM, MenoBoil. KailHo30Mckas 3pa U €€ IepuoAabl:
11aJI€OT€HOBBII, HEOT€HOBBIM, aHTPOIOT€HOBBII.

Tema 7.2.
Cucrema OpraHn4ecKoro
mupa. IIpoucxoxaenue
YeJI0BEKa —
AHTPOIIOI€HES

Cojepkanne yueOHOro Marepuana

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3Bostonnd. OCHOBHbIE CHCTEMaTHYECKHe
TPYyMITBI OPraHU3MOB. XapaKTePUCTHKA KIIMMaTa M T€0JIOTHIECKUX TporeccoB. OCHOBHBIE
9TaIbl 3BOJIIOLUHM PACTUTEIFHOTO M JKUBOTHOTO MHUpPa. ApoMopdo3bl y pacTeHHHd H
KHUBOTHBIX. HO?[BJIGHI/IG, PacuBET U BBIMUPAHUEC I'PYIIIT ) KUBBIX OPIraHU3MOB.

OBousrolidsl  4yeloBeKa. AHTpPONOJOrMs Kak Hayka. PasButue mnpexncraBieHuil o
MIPOMCXOXKICHUU dYeloBeKa. MeTonsl M3ydeHust aHTpororeHe3a. CXOACTBa M paziHyus
4eJoBeKa M JKUBOTHBIX. CHCTeMaTHUeCKOe IIOJIOKEHUE YesoBeKa. JIBIIKYyIIUe CHIIbI
(paxTopel) anTpomoreHeza. HacienctBeHHas HM3MEHUYMBOCTh W €CTECTBEHHBIH OTOOP.
OO0uecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYJHUM TPYAa, MBIIIJICHUE, peUb

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOLMHN YeJIOBEKA

Cojnepkanne yueOHOro Matepuana

OcHOBHBIE CTagUM U BETBU 3BOJIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, UEIOBEK YMEIbIi,
Yenosek npsaMoxoaauiui, YenoBek HeaH1epTanbCKkuil, YemoBek pa3yMHBbI COBPEMEHHOTO
tuna. Haxoaku — MCKOmaeMblX — OCTaHKOB, BpeMs  CYIIECTBOBaHHUS,  00JacTb
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIUsL.

Yenoeueckue pacbl. OCHOBHbIE OOJNBIINE PACHl: €BpONEOUIHAs (E€Bpa3UiicKasi), HEerpo-
aBcTpajionjiHasl (dKBaTOpHalibHAas), MOHTOJIOMAHAs (a3uaTcKo-aMepuKaHcKas). YepTsl
IpUCIIOCOOTICHHOCTH MPECTaBUTENICH YEeNOBEUYECKUX pac K YCIOBHUSM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

[IpakTHueckoe 3aHsTHE

Ne 10 «BpCMH U ITYTH PACCCIICHUA YCJIOBCKA 110 IIJIAHCTC»

OK-04
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Pa3znen 8. OpranusmMsbl u OKpykawuias cpeaa

Tema 8.1. Cojeprkanne y4eOHOro Matepuasa
Okonorus DKoJorus Kak Hayka. 3alaqy ¥ pa3zieibl SKOJIOrMU. MeTo bl 3KOJIOTHUYECKUX UCCIIEJOBaHUM.
Kak Hayka. Cpenbl DKOJIOTUYECKOE MUPOBO33PEHHE COBPEMEHHOI0 uenoBeka. Cpeapl OOMTaHMSI OPraHU3MOB:
KU3HU. BOJHAs, HA3€MHO-BO3/yIlIHAas, IIOYBEHHAs, BHYTPHUOPIaHU3MEHHAsA. OKOJIOIMYECKHE
DKOJIOTrHYeCcKHe dakropel. Krnaccuduxarus skonornyeckux ¢GakTopoB: abHoTHYecKue, OWOTHYECKHUE U
(bakTopsl anTponioreHHbie. JleiicTBHEe SKOJOrMYecKnX (aKTOpOB HA OpraHu3Mbl. AOHOTHYECKHE
dakTophl: CBET, TeMIeparypa, BiIakHoCcTb. Poronepuoansm. [IpucrnocodbaeHuss opranu3mMoB
K JelicTBui0 abuotmdeckux (akTopoB. buomormdeckue purmbl. buotudeckue ¢GakToOphI. OK-01, OK-02,
Buapl OMOTHYECKMX B3aMMOJCHCTBUI: KOHKYPEHIMs, XHIIHHYECTBO. [lapasuTusm, OK-04, OK-07
MYTyaji3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpaIIU3M.
3HaueHue OMOTHMYECKHX B3aMMOJCHCTBHM ISl CYIIECTBOBAHUS OPraHU3MOB B IMPHPOIHBIX
coo01ecTBax
Tewma 8.2. Cogepxanue yueOHOro MaTrepuasa
DKOJIOrH4ecKue OKOJIOTUYECKHE XapaKTEPUCTUKH monyasuud. OCHOBHBbIE IIOKa3aTe€ad  MOIMYJISILIUU:
XapaKTePUCTUKHU YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MuUrpanus. JuHamuka
HOIYJISLUH YUCJIEHHOCTH MOMYJISIUK U €€ peryJsuus
[TpakTHueckoe 3aHsATHE
No 11 «Iloicu€Tt mI0THOCTH MONYJISIUN pa3HbIX BUIOB PACTCHUIN
Pa3nen 9. Cool1ecTBa M YK0J0OrHYecKue CHCTEMbI OK-01, OK-02,
Tema 9.1. Copepxanue yueOHOro Marepuaia OK-04, OK-07
CooburecTBa CoobmectBo  opraHu3smMoB  —  Ouoneno3.  CTpykTypel  OuoleHo3a:  BHIOBaf, [K-1.2
OpraHU3MOB, IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuiesasi). Bunpi-nomunantsl. CBs3u B OMOLIEHO3E.
9KOCHCTEMBI Okonoruyeckue cucrteMbl (9kocucteMmsbl). IloHsaTne 06 »sKkocuctemMe U OuOreoleHO3e.
OyHKIUOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOIYIEHTHl, KOHCYMEHTBHI, PEIyICHTHI.
KpyroBopot BeriecTB M MOTOK 3HEPIrUU B 3KocHucTeMe. Tpoduueckue (IMUILEBbIE) YPOBHU
skocucTteMbl. [lumeBsie nenu u ceru. OCHOBHBIE NOKa3aTeNIM HSKOCHUCTEMBI: Ouomacca,
OPOAYKIUSA. DKOJOTMYECKUE MUPAMUIBI: MPOIYKIIMH, YUCIEHHOCTH, Ouomacchl. CBOHCTBa
HKOCHUCTEM: YCTOMYMUBOCTD, CAMOPETyJIsiius, pazsutue. CyKieccus
Tema 9.2. Coneprxanue yueOHOro MaTepuasa
[Tpuponusie [IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. ODKOCHCTEMa XBOMHOIO WIIN
9KOCHCTEMBI [IHPOKOJIMCTBEHHOTO jeca. AHTpPOIIOT€HHBIE DKOCHCTEMBI. ATpOIKOCHCTEMBI.

YpOoskocucrtembl. buonoruueckoe M XO3SMICTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H
ypboskocucteM. buopasznoobOpasue kak ¢akrop ycroitunBoctH skocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
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Tema 9.3.
buocdepa —
riodanbHast

IKOCHUCTEMA 3eMITH

Copepxanne yueOHOro Marepuasa

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panunipl, coctaB u cTpykTypa ouochepsl. XKupoe
BemecTBO M ero ¢ynkmun. OcobeHHocT OHOchepbl Kak TI00aTbHOW 3KOCHUCTEMBL.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreOXMMHUYECKHE IHKIBI D3JEeMEHTOB (yrjiepoaa, a3zoTa). 30HaIbHOCTH OHOChephl.
OcHoBHbBIE OMOMBI CYIIN

Tema 9.4. IIpogeccnoHaILHO OPHEHTHPOBAHHOE COJACPKaHUE
Bnusane YenoseuecTBo B Omocdepe 3eminn. AHTpoONOreHHbIe U3MeHeHus1 B Ouocdepe. ['modaibHbIe
AQHTPOIIOTEHHBIX sKonoruueckue mpobaembl. CocyliecTBOBaHHE MNPHUPOAbI U yenoBeuecTBa. CoxpaHeHUe
(akTopoB Ha Ouopa3zHooOpa3usi Kak OCHOBa ycToWuuBocTH Ouocdepbl. OcHOBa palMOHAILHOTO
ouochepy yIOpaBieHUs NPUPOJHBIMU pecypcaMd U HUX HUCHOJb30BaHue. JlocTmxkeHus OMoJoruu U
OXpaHa MPUPOAbI
[IpakTHueckoe 3aHsaTHe
Ne 12 «Dxonoruyeckue acnekTbl NpohecCHOHATbHON AeSITEIbHOCTH
Tema 9.5. IIpodeccrnoHaIbHO OPHEHTHUPOBAHHOE COJEPKAHHE
Biusaue connanso- | 3m0poBke U €ro cocraBistomue. GakTopel, TOJOKHUTEIHHO U OTPULIATENFHO BIHSIOIINE HA
9KOJIOTHYECKUX opranu3M 4yesoBeka. [IpoOrema TEXHOTEHHBIX BO3ACUCTBUN Ha 3J0pOBbE YelOBEKa

¢dakTopoB Ha
3JI0pOBbE YeIOBEeKa

(97EKTPOMAarHWTHBIC TIOJIs, OBITOBAsT XUMUS, HW30BITOYHBIC IIYMBI, paguais H T.IL).
ApanTanus opraHm3Mma dejoBeka K (akTopaMm OKpyxkawoomed cpeabl. [IpuHIMIbI
(dbopMupoBaHus 370poBbecOeperaroniero nopeaeHus. Ousndeckass akTUBHOCTh U 370POBbE.
bruoxuMuueckre aceKkThl PallMOHAIBHOTO TUTAHUS

JlaGopaTopHblie 3aHITHS

Ne 3 «Bausiaue abnornueckux GpakTopoB Ha YEIOBEKa» (B KAUECTBE TPUITEPOB, CHUKAIOIINX
paboTOCIOCOOHOCTh, ~ HCHOJIB30BATH  YCIOBUS  OCYLIECTBIEHHS  NPO(ECCHOHAIBLHOU
JeSTeNIbHOCTH: 1IIyM, TeMIepaTypa, pu3nyeckas Harpys3Kka u T.1.)

Paszpnen 10. Cesiekuusi Oprann3mMoB, OCHOBBI O0HOTEXHOJIOTHH

Tema 10.1.
Cenexims
KaK HayKa U IpoIecc

Copepxanuie yueOHOro MaTepuana

Cenekiusi Kak Hayka U Tpoliecc. 3apoKIeHHE CeNeKInu U goMmectukanus. Yuenue H. U.
BaBunoBa o meHTpax MHOrooOpaszus M NMPOUCXOXKJEHHS KyJIbTYpPHBIX pacTeHui. LIeHTpsl
IIPOMCXOKICHHS JOMAIIHUX >KUBOTHBIX. CopT, mopoga, mramMM. COBpPEMEHHBIE METOJbI
CEIIEKIUH. MaccoBblit
U WHIUBUIYaJbHBIA OTOOpHI B CEJNEKIMH PAacTeHUH M >KUBOTHBIX. OllEHKa 3KCTepbepa.
bnuzkopoacTBeHHoe ckpemuBanue — MHOpuauHr. Ywncras naunHusa. CKpelMBaHUE YHCTBHIX
aunuil. ['ereposuc, mnu rubpuanasi cuna. HepoacTBeHHOe CKpelMBaHHE — ayTOPUIUHI.

OK-01, OK-02,
OK-04, OK-07
I1K-1.2

20



Otnanénnas rubpugmzanus v e€ ycrnexu. VICKyCCTBeHHBIM MyTareHe3 W MOJy4YeHHE
NOJIMIUIONAOB. JIOCTHKEHHS CENEKIUMU PACTCHUM, )KUBOTHBIX 1 MUKPOOPraHU3MOB

Tema 10.2. buorexHonoruss kak oTpacib NPOU3BOACTBA. [ €HHas WHXKEHepus. OTambl CO3JAAHMS 1
OcCHOBBI pexomOunanTHoi JIHK u Tpancrennsix opranuzMmoB. Kiierounas wmxeHepus. Kierounsie
OMOTEXHOJIOTHU KYJBbTYPBI. MUuUKpOKIOHaIbHOE pa3MHOXKEHHE pacTeHui. KnonupoBanue
BBICOKOITPOJYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHYECKHE
npo6aembl. [MO — reHeTHuecKd MOAN(PUIMPOBAHHBIE OPTraHU3MbI
Tema 10.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEePKAHME 1
buorexHonoruu OCHOBHBIE HaNpaBJIEHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCUOHATIBHOM IEATEIIEHOCTH
B )KHU3HH M MMPOPECCUU | YeJIOBEKA. MeTtoasl OHMOTEXHOJIOTHH. OOBEKTHI OMOTCXHOJIOTHH. JTHKa
OMOTEXHOJOIMYECKUX M TEHETUYECKUX HKcnepuMeHToB. [IpaBuia noucka u aHanmuza
O61OdKOJIOrHUecKOd MH(OpMAIMKM U3 pa3IMYHbIX MCTOYHUKOB (HayyHass M y4eOHO-Hay4Has
JUTEpaTypa, CPEJICTBA MacCOBOM nHMopMalmn, cetb MHTEpHET U ipyrue)
[TpakTHueckoe 3aHsATHE 2
Ne 13 Keiicpl Ha aHanu3 WHGOpPMAIMKA O HAYYHBIX JOCTH)KEHHUSX B OOJIACTH T€HETHYECKHX
TEXHOJIOTUH, KJIETOYHOM HHKXEHEPUH, MUILIEBBIX OMOTEXHOIOT M.
Ne 14 3ammra keiica: npeacTaBieHUE pe3yJbTaTOB pELIEHUS KEHWCOB (BBICTYIIEHUE C
pe3eHTAIHEeH)
Pa3gen 11. Pemienue keiicoB B 00.1acTH OMOTEXHOJIOT U 13
Tema 11.1.1. IIpogeccrnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHUE 1
buorexnosnornn Pa3BuTHe npOMBINIUIEHHON OMOTEXHOJIOTHIM U €€ MPUMEHEHUE B JKU3HM YEJIOBEKa, IMOUCK U
B IIPOMBIIITICHHOCTH | aHa/W3 UH(OpPMAIMK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yuyeOHO-HayudHas JHUTepaTypa,
CpelcTBa MaccoBoi HHpopMaIuu, cetb IHTepHET U ipyrue)
IIpakTHueckue 3aHATHS 4
Ne 15 Keiicbl Ha aHanu3 mHGOpMalMU O Pa3BUTUU NPOMBIIIJICHHON OHOTEXHONOTUH (10
MUHU-TPYIIIIaM). OK-01, OK-02,
. . OK-04, OK-07
Ne 16 3ammra keiica: mpeincTaBlieHHE pe3yJbTaTOB pEIIEHHs KeWCOB (BBICTYIUICHHE C [IK-1.2
Mpe3eHTaINe)
Tema 11.1.2. IIpogeccnoHaILHO OPHEHTHPOBAHHOE COACPKAHUE 1
ConuanbHo- OTHUYeCcKUe acleKThl pa3BUTHS OMOTEXHOJIOTHM M MPUMEHEHNE UX B JKU3HU YE€IOBEKa, MOUCK
OTHUYECKHME aCIIEKThl | y aHanu3 UWHQPOPMAllMM U3 pA3IMYHbIX HCTOYHUKOB (HayyHas M Yy4yeOHO-Hay4yHas
OroTexHoIOr Mt JUTepaTypa, cpeicTBa MaccoBoi nHpopmanuu, cetb UHTEepHET u Apyrue)
[TpakTHyeckue 3aHsTHs 4

Ne 15 Keiicel Ha aHanu3 nHGOpMauU 00 ITHUECKUX acleKTaX pa3BUTHUSL OMOTEXHOIOrHH (110
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MUHU-TPYIIIaM).
No 16 3ammra kelica: mpecTaBlIeHHWE pPE3yJIbTaTOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTALINEH )

Tema 11.1.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHME 1
buorexHonoruu PazButne OWOTEXHONOTMH C TPUMEHEHHEM TEXHHUYECKUX CHCTeM (OMOMHKEHEepHus,
U TEXHUYECKHUE ouonHpopmaTtuka, OMOHHMKA) W HX NPUMEHEHHUE B KM3HU YEJOBEKa, MOUCK M aHalu3
CUCTEMBI uH(pOpMAllUM W3 Pa3IMYHBIX HUCTOYHUKOB (HAay4YHas W y4eOHO-HaydHas JHUTepaTypa,
CpelcTBa MaccoBoi nHGopmaIu, cetb HTepHET u Ipyrue)
[IpakTrueckue 3aHATHS 2
No 15 Keiicel Ha aHanu3 uHGOpPMAIUUM O Pa3BUTHU OWOTEXHOJOTUH C TPUMEHEHHUEM
TEXHUYECKUX CUCTEM (TI0O MUHH-TPYIIIIaM).
Ne 16 3ammra keiica: mpeacTaBlieHUE pPE3YyJIbTATOB pEIICHUS KEWCOB (BBICTYILICHUE C
MIPE3CHTALINECH )
IIpomexxyTounasi arrectanus (mudepeHnnpoBaHHbIIN3a4YET) -
Bcero: 78
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3. YCJOBUS PEAJIM3AIIAU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JUCHUIIVIMHBI

3.1. lis peaniu3aly NporpaMmMbl JMCHUIIIMHBI J0JIKHBI ObITH NPEIyCMOTPEHbI
cjieayonue cneunaabHble MOMeleHus:

KaO0uHeT 0MO0JIOruu

|Cnennanu3upoBanHas Mmedeib U CHCTeMbI XpPaHeHUsI
OcHoBHOe 000pyI0BaHUE

[TapTte! nByxMecTHBIC — 13;

Crynbs yaeHnueckue — 26;

Cron yunrenbckuii — 1;

Cryn yuurensckuit — 1,

Ika¢ ams TOKyMEHTOB — 2.

JonotHUTE/ILHOE 000PY/A0BaHME

JHocka aynuropHast HacTeHHas — 1.

lITexnnueckue cpeacraa

OcHoBHOe 000py/10BaHNe

[IpoekunoHHbI 5KkpaH — 1;

HoytOyx — 1;

MynbTuMeauitHbIi mpoekTop — 1.

JlonoJiHuTeIbHOE 000pYy/10BaHNe

[udpoBoii MUKpPOCKOIT OMHOKYJISIPHBIHN — 3;

udposas Buneokamepa it pabOTHI ¢ ONTHYECKUMHE MTprOopamu uppoBanus — 1,
CniuproBka nabopatopHas — 1,

Boponka naboparopras — 3;

Konba konnveckas/KpyriogoHHas — 2;

[Tpobupxka — 10;

Crakan — 1;

KommiekT MuKponpenapaToB Mo aHaTOMHUH, OOTaHUKE, 300JI0THH, 00m1el ouonoruu — 10;
KommiekT npeiMeTHBIX U TOKPOBHBIX CTEKOJ — 2;

Ha6op wammek ITerpu — 10;

Jlyna npemnapoBanbpHas — 2;

Tonomerp — 1,

Cexynmomep — 1;

3%-b1i1 pacTBOp MEpoKcuaa Bogopoaa — 1;

PactBop #ioma — 1;

Nmunepun — 1.

11 JemoncTpanuoHHbIe y4eOHO-HATJIsIAHbIE TOCO0OUS
OcHoBHOE 000pyn0BanHne

[Tepuonnueckas cuctema xumudeckux 3nmeMenToB [[.1. MenneneeBa snexkrponHas — 1;
KomrnekT yueOHbIx BuaeopuabMoB — 1,

KomrutekT 21eKTpOHHBIX BUIeOMaTepruaioB — 1.
JlonoJiHuTeIbHOE 000pY/10BaHNe

DNEeKTPOHHBIA KypC «XMUMHUSI: BUPTyalibHas J1abopaTopus»;
Konnexius ropHbIX MOPOJ 1 MUHEPAJIOB.

IlepeyeHnb NMporpaMMHOro odecrneyeHus :
Onepanmonnascuctema MicrosoftWindows10 Pro;
KasperskyEndpointSecurity.

3.2. UnpopMmannoHHOe oOecrnedeHne peajn3alui NPOrpaMMbl
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Jlnst peayiv3anuu mporpaMmbl OMOIMOTEUHbIN (DOHII YHUBEpCUTETa UMEET IeYaTHbIC W/WIH
JJIEKTPOHHBIE ~ O0Opa3zoBaTesNbHBIE ¥ MH()OPMALMOHHBIE  PECYPCHl, PEKOMEHIyeMble UL
UCIIOJIb30BaHUs B 00Pa30BaTEIbHOM IIPOIIECCE.

DJIeKTPOHHBbIE U31aAHNUSI(3JIEKTPOHHBIE PeCYpPChl)

OcHoOBHBIE

1. Buonorus: 10-i1 kmacc: Ga3oBblii ypoBenb : yueOnuk / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Py6uos [u ap.] ; moxn penaknueii B. B. [laceunuka. — 5-e uzn., ctep. — Mocksa
: IIpocBemenue, 2023. — 223 c¢. — ISBN 978-5-09-103624-4. — TexkcT : 3nekTpoHHbIH // JlaHb :
JNEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/334994- snexTpoHHast
BEPCHUS C HEOTPAHUYEHHBIM KOJIMYECTBOM JOCTYIIOM.

2. buonorus: 11-ii kmacc: 0a3oBwlid ypoBeHb : yueOHMK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py61oB [u ap.]. — 6-e uzn., crep. — Mocksa : [Ipocsemienue, 2024. — 272 ¢. —
ISBN 978-5-09-112165-0. — TekcT : 25eKTpoHHBIH // JIaHb : 3JE€KTPOHHO-OMOIMOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/409211- »snekTpoHHass BepcHsl C HEOTrPAaHHYCHHBIM
KOJINYECTBOM JIOCTYIIOM.

JlomosHUTEIBHBIE

1. buonorus. ba3oBeiii u yrmyOnennsni ypoBHu: 10—11 xmaccel : y4yeOHUK is
cpennero obmiero oopasoBanus / B. H. Speirun [u ap.] ; mox obmeli pexaknueiri B. H. SIppiruaa. —
2-¢ wu3a., mepepad. um gom.— MockBa: MsmarensctBo  [Opaiir, 2025.— 380c. —
(ObmeobpazoBarenpubiii  nuki). — ISBN 978-5-534-16228-8. — Tekct : 3neKTpoHHBIH //

OopazoBarenbHas miardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/568399- snexTponHast
BEpPCHsI C HEOTPAHMUYCHHBIM KOJIMYECTBOM JIOCTYIIOM.

2. O6yxoB, /I. K. buonorus: kieTku W TKaHU . ydyeOHOE MOcOoOHMe ISl CpPEeTHEro
npodeccuonansHoro obpazoBanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-¢ u3n., mepepad. u
nor. — Mocksa : U3narensctBo HOpaiit, 2024. — 358 ¢. — (IIpodeccnonansnoe oOpa3zoBaHue). —
ISBN 978-5-534-07499-4. — TexcT : anexkrponHslit / OOpa3oBarenbHas miatdopma FOpaiit [caift].
— URL: https://urait.ru/bcode/540822- snexkTpoHHass BepcUsi ¢ HEOTPAaHHYCHHBIM KOJIMYECTBOM

JOCTYTIOM.

3. Buosnorus : y4eOHUK U TPAKTUKYM JAJIsI CPEIAHET0 MPoQecCHOHAIBHOTo 00pa3oBaHus /
B. H. Speirun [u 1p.] ; mon pemakumeir B. H. Spsiruna. — 2-e u3a. — Mocksa : M3narenscTBo
Opaiit, 2025. — 378 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texcr : onexktponHwni // OOpaszoBarenbHas miarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560725- anekTpoHHAsE BEpCHS C HEOTPAHUYCHHBIM KOJIMYECTBOM JIOCTYIIOM.

HNHuTepHeT-pecypcsbl

1. https://postnauka.org/themes/biology — nekrmu o xuMuu Ha caiite [TocTHayka.

2. https://olymp.msu.ru/rus/event/9301/ — (http://www.bio.msu.ru/rus/olimp/) -
WNudopmanmonnsle Matepuansl o0 onuMmmnuagax: MockoBckoil ropojckoi, Bcepoccuiickoi,

MenneneeBckoit, MexayHaponHoi. IIpuBeneHbl 3a7auM TEOPETHUYECKUX U IKCIIEPUMEHTAIBHBIX
TYpOB, OJPOOHBIE PELIeHUs, CIIUCKU U (PoTorpaduu modeauTese.

3. https://content.edsoo.ru/lab/subject/1/ — BupryanbHbie nabopaTopHbIe U
NpaKTUYeCKHe padOThI Ha YTIyOJIEHHOM YPOBHE CPEIHEro 001ero oopa3zoBanus
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBLHOM JUCHUILINHBI

4.1. ®opmMbl M METOAbI OLIEHUBAHMSI

KoHTpoJIb 1 OLIeHKA Pe3yIbTaTOB OCBOSHUS 00IIe00pa30BaTEIbHON AUCIIUILITMHBI

pPacKpbIBAIOTCA Yepe3 TUCIUILUIMHAPHBIC pe3yJIbTaThl, HallpaBJiIeHHbIE Ha (hOpMHUpOBaHUE OOIINX U
npodecCHOHATBLHBIX KOMIIETEHIIUH 0 pa3/ielaM U TeMaM COJIepKaHus yueOHOro MaTepuaa.

Oo6masi/npogeccuoHanbHAS
KOMIIeTeHIUsI

Pa3zgen/Tema

Tun OLICHOYHBIX

MeponpusiTus

OK O01. BsiOupath cnocoOsbl
pelieHus 3a1a4
npodeCCHOHATLHON
JEeSATSIILHOCTH TTPUMCHHUTEIIBHO
K Pa3JINYHBIM KOHTEKCTaM

Tems12.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4IT-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cysxneHue o Bornpocam
JEKIUU

Pazpabotka rioccapus
3aMoNHEeHUe  CPABHUTEIBHBIX
Ta0JINLI

TectupoBanue

VYerHbll onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMeHTOB, OHOJOrMYECKOn
TEPMUHOJIOTHH U CHMBOJINKA
NupuBunyansHas
caMmocTosiTenbHast pabora
[IpencraBneHue  pe3ynbTaToB
IPAKTHYECKUX padoT
KonTtposnbHbie paboTbl

3aiuTa TBOPUECKUX padboT

3amuTa VHIUBUYaIbHBIX
MPOEKTOB
Brinonnenune 3aJlaHuN

MPOMEKYTOYHOM aTTECTALKU

OK 02. Ucnonws3zoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnieHnBaemast TUCKYCCHS 11O

COBpPEMEHHBIC cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKIHH

TIOUCKaA, aHanmM3a | 71.73 81, 8.2, 9.1-9.3, Pa3zpaboTka MeHTanbHON

" " MHTEPNIPETAMH | g A1 /e 9 5[T-0/c, 10.1, game B MHHH TPYIIax

uHpOpMaIIny, BITIOJTHEHUE U 3alUTa

u P uH(pOpPMAIIHOHHBIE 10.2, 10.311-o/c, 11.11I-0/c 71ab0paTOPHBIX paboT

TEXHOJOTHH [IJIsl BBIOIHEHUS [IpencraBnenne pe3ynbTaToOB

3a1a4 npodeccroHanbHON MPaKTUYECKUX padoT

JeSTeIbHOCTH [IpencraBieHue yCTHBIX
COOOIIICHUH C Mpe3eHTaIueH,
MOATOTOBJICHHBIX IO MEPEUHIO
HMCTOYHUKOB,
PEKOMEHI0BAaHHBIX
MperoiaBaTesieM

OK 04. O¢dextuBno | Tempi2.1 -2.3, 3.1- 3.3, 4.1- | O6cyx1eHHE IO BOMPOCaM

B3aMMO/ICHCTBOBATH u | 4.3 51-5.4, 6.1-6.3,7.1-7.3, | AeKuuu

paborath B KOJJIEKTHBE U | g1 8.2 9.1-9.3. | llpencrasnenue  pe3ynbTaToB
KOMaH/Ie 9 4M-0/c. 9.5M-0/c. 10.1 | MPAKTHUECKHX pabor
' C ’ ' | BammTa TBOPYECKHX paboT
10.2, 10.3IT-0/c, 11.111-0/c Samwra HH MBIy ATHHBIX
MIPOEKTOB
OK 07. ConeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue mo Bompocam
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COXpPaHEHUIO OKpY>Karomien
Cpelbl, pecypcocOepeKeHHIO,
MIPUMCHSITh 3HAHUS
00  W3MCHCHMH  KJIMMaTa,
IIPUHLIMIIBI OepeKITMBOTO
MPOM3BOACTBA,  3PPEKTHBHO
JIEHCTBOBATH

B 4Up €3BBIYalfHBIX CUTyalusax

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

JEKIUU
Pa3pabotka rioccapus
3aMoNHEHUE  CPABHUTEIBHBIX
TabJInIl

TectupoBanue

YcrHblii onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMeHTOB, OHOJIOrHYECKOi
TEPMUHOJIOTHH U CUMBOJINKU
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenue pe3ynbTaToB
MIPaKTUYECKUX padoT
KonTpoababie paboThl

3aiuTa TBOPUECKUX padoT
3amura WHIUBUIYaIbHBIX
IPOEKTOB

Brimonnenue 3aganui
IPOMEKYTOUHOM aTTeCTAllNH

IIK 1.2. IIpoBoauth paboTy Mo

neneBoMy — cOopy,  aHajguzy
MCXOJIHBIX JTAHHBIX,
IMOATOTOBUTCIIBHOIO MaTe€puala,
BBINOJIHATh HE00XOIUMbIE

MMpCANPOCKTHBIC NCCIICAOBAHM.

9.1-9.3I1-o/c, 9.4I1-0/c,
9.5I1-o0/c, 10.1, 10.2, 10.31I1-
o/c, 11.1IT-0/c

OO6cyxaeHue o Borpocam
JAEKIUU

Pazpabotka rioccapus
3aMoNHEeHUe  CPABHUTEIbHBIX
Ta0JINLI

TectupoBanue

YcTHBII onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMeHTOB, OHOJOrMYEeCKOn
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyansHas
camocTosTeNnbHas padboTa
IIpencraBnenne  pe3ynbTaToB
MPaKTUYECKUX padoT
KonTtponbHbie paboThl

3amura TBOpUECKUX padoT
3amura MHIAUBUIYaJIbHBIX
IIPOEKTOB

BrmmonHenne 3amanni
IIPOMEXYTOYHOM aTTecTaluu

26



4.2. IllpoMe:kyTOoUHAas aTTecTanus no aucuuniude «bunonorus»

Bonpocel k 1udpepeHUMPOBAHHOMY 3a4€Ty 110 OMOJIOTHHU

1.
2.
3.
4.

3agaun ¥ METOIbI 00IIei OMOOTHH, YPOBHU OpPTaHU3AIMH KUBOK MAaTEPUU.

XuMHuecKasi opraHu3anus KJIeTKH (CocTaB U (DyHKIIMH BEIIECTB).

Crpoenre u GyHKIUHU KIETKU (OPraHOUAbI, UX (QYHKIMH, BUABI KIIETOK).

OOMeH BellecTB M INpEBpalleHHue PHEPruu (IIACTUYECKUH W SHEpPreTHUecKUuil OOMEH,

($OTOCHHTE3 1 XeMOCHHTE3).

5.
6.
7.

Jlenenue kneTku (’KMU3HEHHBIN [IUKJI, MUTO3, KJIIETOYHAsl TEOPUS).
Bupycer u Bupycusie 3a6oneBanus. CITN/] u Mepsl ero npohuiIakTHKH.
PazMHoOeHMe U MHAMBUIYyalbHOE pa3BUTHE (O€Cronoe U MO0JI0BOE Pa3MHOXKEHUE, MEHO03,

AMOPHUOHATEHOE U TIOCTAMOPHOHAIIEHOE PA3BUTHE).

8.
9.
10.
11.
otbopa).
12.
IBOJTIOIUH.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

3akoHsbl I'. Menzens u ux JoKa3areiabCTBO Ha KOHKPETHBIX TPUMEpPAX.

XpomocoMHas Teopus T. Moprana 1 CLIEIUNIEHHOE HacJIeI0BaHUE.

3aKOHOMEPHOCTH U3MEHUYMBOCTHU ( HACJIeACTBEHHAsI U HEHACIIEICTBEHHA ).

CGJIGKLII/I}I (3aI[a‘-II/I, MCTOABbI, JOCTUKCHHUA, CPABHCHUC UCKYCCTBCHHOTO U €CTCCTBCHHOI'O

Pazsutne 3BOJJIFOIIMOHHBIX I/II[GfI B ZIOI[apBI/IHOBCKI/Iﬁ nepuoa M CHUHTCTHYCCKAsA TCOpUs

OpomononHoe yuenue Y. /lapBuHa (IpearnochuiKi, CyIIHOCTh, 3HAYCHHE).
MukposBoroNus (KOHIEHIUS BUAA, €r0 KPUTEPUU U MEXaHU3M BU000pa30BaHus).
MaxposBoJrorus (J0Ka3aTeIbCTBA, OCHOBHBIC HAIIPABIICHHS SBOJIFOLIMOHHOTO MPOIECCca).
Pa3BuTHe oprannueckoro Mupa.

['mmoTe3bl BOSHUKHOBEHHUS )KU3HH Ha 3eMIIe.

OCHOBHBIE TaIlbl HBOJIIOIUH YEJIOBEKa.

JlokasarenbcTBa pOJICTBA YEIOBEKA M KHUBOTHBIX.

YenoBeueckue pachl.

DKoJorus Kak HayKa, GaKTopbl Cpebl.

DKOJIOrHYeCKHE CUCTEMBI.

VYuenue B.W. Bepnanckoro o 6uochepe. Hoocdepa.

B3aumocBs3p mpupoabl M oOuiectBa. AHTPONOT€HHOE BO3JECHCTBHE HA MPUPOJAHBIE

OHMOr€eOIEHO3EI.

25.

buonuka (CYH_[HOCTB HAyKH, HAIIpaBJICHUA, I[OCTI/I)KGHI/ISI).
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5. JIMCT BHeceHUs U3MEHEHU I

B paGouyro mporpammy no mucturuimae «OJ.13 «buonorus» mo cmenmansHocT 54.02.01
«JIn3aiin (1o oTpaciisiM)» yTBEPXKICHHYI0 Ha ydeHOM coBete JlepskaBuHckoro ymiest 30 mapta 2026 r.,
npoTtokoi Ne 14.

Homep [IpoTokoun 3acenanus
TekcT usMeHeHus
U3MEHEHUS No ata
1.
2.
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