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I1aHApyeMBbIe Pe3y IbTaThl 0CBOCHHSI IPOrpaMMbl yefHOro Kypca «OcHOBbI 06mei
onoIOrHN»

JInaHOoCTHBIE Pe3yabTaThI:
- [TocrenenHo BBICTpauBaTh COOCTBEHHOE LIEIOCTHOE MHPOBO33PEHHE.
-Oco3HaBaTh COBPEMEHHOE MHOT00Gpa3ne THIIOB MHPOBO33PEHHS, OOIIECTBEHHBIX, PETHIHO3HbIX,
aTeMCTHYECKHX, KYJIbTYpHBIX TpPAMIHA, KOTOpPbIE ONPEJCIAIOT  PasHBIC 06BSICHEHHSA
MPOHCXOMSAIIETO B MUPE.
- BripaGaThiBaTh CBOHM COGCTBEHHBIE OTBETHI HA OCHOBHBIC XXH3HEHHBIE BONPOCHI, KOTOPLIC CTABUT
JIAYHBIH )KU3HEHHBIN OIBIT.
-VYHTBCS HCHONB30BATH CBOM B3IVISIbI HA MHP JUIA OOBSCHEHHs Pa3/MYHBIX CHTYallHi, pelCHH
BO3HHKAIOIHUX MPo6JieM H H3BJIEYEHHUS XKU3HEHHBIX YPOKOB.
-Oco3HaBaTh CBOM MHTEPECH], HAXOUTH M H3y4aTh B yUeOHHMKAX O Pa3HBIM MpeaMeTaM MaTepual
(M3 MaKCHMyMa), HIMEIOLIHI OTHOIEHHE K CBOMM HHTEpECaM.
- IIpuoGperaTh ONBIT y4acTHs B JieIaX, IPHHOCSIIUX NOJb3Y JIOSM.
-VYUTBCS CAMOCTOSTEBHO BHIOMpaTh CTHIb TOBEJGHHS, TpPHUBBMKH, 0OeCreHHBAIOIAC
GesomacHbIi 00pa3 XH3HM H COXpaHEHHE 3[0pPOBbS — CBOEro, a TaK XK 6nM3KHX JIoAeH H
OKPYKAIOIIHX.
-VYHTBCS CAMOCTOSITENLHO MPOTHBOCTOATh CHTYAIMsM, MPOBOLMPYIONMM Ha NMOCTYIKH, KOTOPBIC
yrpokaioT 6€30macHOCTH H 3{0POBBIO.
-BLIGHpaTh NOCTYNKH, HALlE/ICHHBIE Ha COXPaHEHHE M GepeHOE OTHOIEHHE K PUPOJC, 0cOOEHHO
JKHBOM, M36eras NpPOTHBOIOJOXKHBIX IIOCTYNKOB, MOCTENCHHO Y4ach M OCBauWBas CTpaTErvio
PalMOHATBHOIO PHPOONOJIE30BAHMS.
-YuuTses y6exmaTh ApYTHX JHofeidl B HEOOGXOMMMOCTH OBNAJCHHs CTpaTernell pauuoHalIbHOrO
NPHPOJONOJIE30BaHHUS.
-Mcronb30BaTh 3KOJOTHYECKOE MBIILICHHE Ui BHIOOpa CTpaTerud COOCTBEHHOrO IOBECHHS B
Ka4yecTBE OIHOM M3 LIEHHOCTHBIX YCTaHOBOK.

IIpeamMeTHbIe pe3yIbTaTbI:
B pesynbrare H3ydeHHs IPOrpaMMBI y4eGHOTO Kypca 00yJalomuecs: HayJares:

OCHOBHEIM IIOHATHSAM MOJIEKYJIIPHOI OHOJIOIHH, INMTOJIOTHA M I'€HETHKH;
o aIrOpHTMAM pEIIeHHs 3ajad, He BXOAAmME B 00s3aTeNbHBII MHHHMYM OOpa3OBAHHS
(6a30B0TO M TIOBBIIEHHOrO YPOBHSI CI0XHOCTH);
e pemaTh 3a7a9H 110 HUTOJOTHH 6a30BOr0 YPOBHS U NOBBINICHHOrO Ha MPUMEHEHNE 3HAHUMH B
HOBOH CHTYal{H.
e pemarh 3a%ayd II0 reHeTHKe 6a30BOTO YPOBHS H IOBBIICHHOrO HA IPUMEHEHHE 3HAHMI B
HOBOM CHTYallHH.
e pemarh 3aiaud  MOJIEKY/SPHOH OHONOrHH 6a30BOro ypoBHS M IOBBIIICHHOIO Ha
NpAMeHEHHE 3HaHH} B HOBOH CHTYyallHH.
e 0606maTh ¥ NPEMEHSTH 3HAHAS O KJIETOYHO-OPraHM3MEHHOM YPOBHE OPTaHH3alliH XKH3HH.
e COMNOCTaBJISATH OMOJOrHYecKHe OOBEKTHI, MPOIECCHI, SBJICHHS, MPOSBISIIONMXCS HA BCEX
YPOBHSX OpraHA3alHH XKU3HH.
e YCTaHABJIHBATH IIOCJIE/I0BATENLHOCTh GHONOTHIECCKHX 00BEKTOB, TPOLECCOB, SIBJICHHUI.
e npuMeHsATh OHOJOrHYecKHe 3HaHHMA B OPAaKTHYECKHX  CHTyalMsX(IpaKkTHKO-
OpHEHTHPOBAHHOE 3a/IaHHE).

[3%]



e paboTaTh C TEKCTOM HIIM PUCYHKOM.
® WCHONB30BaTh 0OIMe NMpHeMbl paboThl C TECTOBBLIMH 3aIaHHSIMH pa3MIHOM CJIOXKHOCTH,

OPHEHTHPOBATHCS B IPOrPAMMHOM MaTepHAJIE, YMETh YETKO (OpMYTHPOBATh CBOH MBICIH.

IMoxygaT BO3MOXXHOCTh HAYYHThCS:

*  OpraHuM30OBbIBaTH M  NPOBOJMTL  HHIUBHAYAILHYIO HCCIIE0BATENBCKYIO
AESTENBHOCTS 110 GHONOrHH (MM pa3pabaThBaTh HHIUBU/YATbHEIA IIPOEKT):

+  BHLUIBMIaTh TIHIOTE3bl, IUIAHHpOBaTh paboTy, OTOHpaTh M npeo6pa3oBLIBaTh
HEOOXOMMYI0 MH(OPMALMIO, IPOBOJUTH IKCIEPHMEHTBI, MHTEPIPETHPOBATH pe3yJILTaTH,
JeNnaTh BHIBOABI HA OCHOBE MOJNYYEHHBIX pe3yJIbTATOB, NpEJCTaBIATH MPOAYKT CBOMX
HCCNEI0BaHHI;

*  NIPOTHO3HPOBaTH MOCNENCTBHS COGCTBEHHBIX HCCNICOBaHMI C YJETOM OITHYECKHX
HOPM M 9KOJIOTHYECKHX TpeOOBaHHIH;

e BBIIENATH CYINECTBEHHBIE OCOOEHHOCTH JKM3HEHHBIX IHKIOB npeacTaBUTENeH
Pa3HbIX OTZEJIOB PACTEHHIl H THIIOB XHBOTHBIX; n306paXxaTh IHKIbI Pa3BATHS B BU/IE CXEM;

*  aHANM3HPOBATh H HCIOJB30BATh B PEIICHAH yueOHBIX U HCCIIENI0BATEIbCKHX 337139
HH(OPMALHIO 0 COBPEMEHHBIX HCCIIC/IOBAHMSX B OUOJIOrHH, MEJUIMHE ¥ SKOJIOTHH;

+  apryMeHTHpoBaTh  HEOOXOAMMOCTh  CHHTE32 €CTECTBEHHO-HAy4YHOr0  H
COLMOTYMaHATAPHOTO 3HAHHS B SNOXY HH(OPMAIHONHOH IMBAA3ALHMY;

+  MOJETHpPOBATh H3MEHEHHE JKOCHCTEM IO/ BIMSHHEM pa3iHiHbIX TPy (axTopoB
OKpY?Karomei Cpesl;

« BHSBIAT B NPONECCE  HMCCIENOBATENbCKOH — JCATENHHOCTH  HOCIE/ACTBHA
QHTPOTIONGHHOTO BO3NCHCTBAS HA JKOCHCTEMBI CBOCIO pETHMOHa, npemiaraTh  CIIoco0b!
CHFDKEHHS aHTPOIION€HHOTO BO3/CHCTBHS Ha IKOCHCTEME;

e  HCIONB30BaTh MPHOOpPETEHHBIC KOMICTEHLHH B NPaKTHYeCKOH JESTeNbHOCTH H
[IOBCE/IHEBHOM OKM3HM Ui NpHOOpEeTeHHA ONbITa JEATCIBHOCTH, NpeAmecTBYIOMEH
npodeccHOHATbHOM, B OCHOBE KOTOpO# JIEXHUT GHOJIOrHs KaK YeOHBIH MPEAMET.

MeranpeaMeTHble pe3yabTaThbl:
Peryastasabie YY/I:

-CaMOCTOSTEIBHO ONpEENaTh HENH, 33/aBaTh NapaMeTpsl H KPUTEpHH, IO KOTOPBIM MOJKHO
OTIpE/IeNHTh, YTO Leb IOCTHTHYTa.

-OneHHBaTh BO3MOXKHBIE IOCIIECTBUS NOCTHIKCHHA MIOCTABJICHHOM 1€ B JIEATEILHOCTH,

COGCTBEHHO JKH3HH H JKH3HH OKDY)KAIOIIMX JIOJEH, OCHOBHIBAACH Ha COOOPAXKEHUSIX ITHKH H

MOpAJIH.
-CraBuTh 1 OpMyIHPOBATh COGCTBEHHBIE 3a/aTH B 06pa30BaTeNbHOM JEATEILHOCTH .

-OLIeHMBATH PECYPCHI, B TOM YHCIIE BPEMs U IPYTHE HEMATCPHAIBHBIC pecypebl, HeOOXOMHMBIE JUIst
JIOCTHKEHHS IIOCTABJICHHOM IEIH.
-Bribuparh mMyTh AOCTHKEHHS LEIH,

MaTepHabHbIC H HEMATePHATBHEIC 3aTPAThI.
-Oprauu30BbIBaTh 3 (EKTHBHEI MOUCK PECYPCOB, He0OXOMUMBIX JUIsl TOCTHIKEHHUS TIOCTAaBICHHOH

IUIAaHKUPOBATh PEUICHHC MOCTaBJICHHBIX 3aJ1a4, ONTHMH3HPYS

EJIH.



-ConocTaBnsTh MONY4YEHHBIH pe3y/bTaT AeSTeNLHOCTH C OCTABICHHOM 3apaHee LEbIO.

Io3naBarensusie YY/I:

-Uckath ¥ HaxomuTh 0600IIEHHBIE CMOCOOBI pemIeHHs 3ajad, B TOM YHCIE, OCYILIECTBIATH
pa3BepHYTHI  HHQPOPMALMOHHBIM MOMCK M  CTaBHThb Ha €ro OCHOBE HOBBIC (yuebHble H
N03HaBaTENbHBIE) 3aJaYH.

-Kpurnueckn ouenusath ¥ MHTEPIPETHPOBATH HHPOPMALHIO C PA3HBIX TO3HMLMIA, pacro3HaBaTh U
¢buKcHpoBaTh MPOTHBOPEYHs B HH)OPMALIHOHHBIX HCTOYHHKAX.

-Ucnonb3oBaTh  pasnHuHble  MOJAEIbHO-CXEMATHUYeCKHe  CPEACTBAa  JUlI  [PEeJCTaBICHHA
CYIIECTBEHHBIX CBSI3¢H M OTHOIIEHHMH, a TAKKE POTHBOPEYHMH, BLIBJICHHBIX B MH(OPMALMOHHBIX
HCTOYHHKaX.

-HaxomuTh ¥ NpHBOANTH KPHTHYECKHE apTYMEHTHI B OTHOLICHUH JICHCTBHI M CYX/ICHHI Apyroro.
-CroKOHHO H pa3yMHO OTHOCHTBCS K KPHTHYECKHM 3aMEYaHWSM B OTHONICHMH COOCTBEHHOTO
CYXJICHHS, PACCMAaTPHBATh HX KaK pecypc COOCTBEHHOTO Pa3BHTHS.

-BeixomuTe 3a paMkH y4eGHOrO mpeaMeTa M OCYLUECTBISATH IEJICHANpPaBJICHHBIA IOUCK
BO3MOJKHOCTEH JUIsl IIHPOKOTO MEPEHOCA CPEACTB H COCOO0B ACHCTBHS.

-BricTpanBaTh MHAHBHAYaJbHYIO 00pa30BaTeNbHYIO TpPAacKTOPHIO, YUUTHIBAas OrpaHHUYEHHsS CO
CTOPOHBI IPYTHX YYaCTHHKOB H PECYpPCHBIE OrPaHHIEHHSL.

-MeHSTh H yaep)XHBaTh pa3Hble MO3HIHH B IO3HABATEBHOMH AEATEILHOCTH.

KommyHnnkaTusable YY/I:

-OcCylecTBIATh J€I0BYI0 KOMMYHHKAIMIO KaK CO CBEPCTHHKAMH, TaK H CO B3POCIBIMH (Kak
BHYTpH 00pa3oBaTebHOM OpraHHW3alM{, TAK U 3a €€ NpeleNaMH), NoAOHpaTh MapTHEPOB JUIS
JIEJIOBOH KOMMYHHKALlHM HCXOHAA M3 COOOpaKeHWH pe3yJNbTaTHBHOCTH B3aHMOJCHCTBHSA, a HE
JINYHBIX CHMIIaTHH.

-IIpH OCYIIECTBIEHHH TPYNNOBOi paboThI OBITH KaK PyKOBOAHTENIEM, TaK M WICHOM KOMaH/IBI B
Pa3HBIX poJsX (reHepaTop HAeH, KPUTHK, HCIIONHHUTEND, BBICTYNAOIIMM, SKCIEPT H T.1.).
-KoopmuHupoBaTh ¥ BBIIOJNHATH pabOTy B YCIOBHAX  PEAIbHOrO, BHPTYAIBHOTO
H KOMOHHHPOBAHHOTO B3aHMOJCHCTBHSI.

-Pa3BepHyTO, JIOTHYHO H TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJB30BaHHEM aJI€KBAaTHBIX
(YCTHBIX ¥ THCHMEHHBIX) S3BIKOBBIX CPEZICTB.

-Pacno3HaBaTh KOH(JIHMKTHO-TEHHbIE CHTYalluH M NPENOTBpAIaTh KOHQIUKTHI IO WX AaKTHBHOM
(a3pl, BHICTpaHBaTh JENOBYI0 H 00pa30BaTEbHYI0O KOMMYHMKAUMIO, H30eras JIMYHOCTHBIX
OIIEHOYHBIX CYXICHHH.

Coaep:xanue nporpaMmsi yaeonoro xypca «OcHoBbl 00meii 6uosiorum»
10 xnace

Bsenenne (1 1ac).
Ilesu W 3a7aud 3JEKTHBHOTO Kypca. AKTyalnH3alus paHee MOJyYeHHBIX 3HAHHM 10 pasjenam
6uosiorun: Mojiekynspaast 6HOJIOTHsl, OCHOBBI T€HETHKH.

Pemenue 3ana4 no teme « OCHOBHbIE CBOHCTBA XHBOTO. CucremHas OpraHusanys >XH3HH ».

Paznen 1. Pemenne 3axaq no teme «Mouiekyasipaasi 6uosnorus» (6 uacon)



Tema 1.1. Xumuuecknii cocrap kiaerkn. Heopranugeckne semecrsa.

XuMHYeCKHE OJIEMEHTHl M MX pollb B KieTke. Heopranudeckue BemecTBa M HX poOJb B
XHU3HENEATENLHOCTH KIETKH. Bo/ia B KJIETKE, B3aHMOCBS3b €€ CTPOCHHs, XMMHYECKHX CBOWCTB H
Ouonormueckoif pomu. ConM  HEOpPraHMYeCKMX KHCIOT, HMX BKjiaa B obecnedeHue
KM3HEACSATENPHOCTH KJIETKH H MOJUIep)XaHue roMeocrasa. MoHBI B KieTke, HX (QYHKUHH.
OcMoTryeckoe faBienue 1 Typrop B Kietke. By(epHble CHCTEMBI KIETKH.

Tema 1.2. Xumuueckuii cocras KjaeTkn. YrieBoasl. Jlumuasl.

VINeBoAbl B JKH3HENEATENLHOCTH PAcTeHHii, XMBOTHBIX, rpuboB M Oaxrepmii. CTpyKTypHBIE H
GyHKIMOHANBHBIE 0COGEHHOCTH MOHOCAXAPUIOB H JUCAaXapHIoB. BrHonoamMeps! - NoHuCaxapyupl,
CTpoeHHe B OHONOrHYecKas pojib.

Xupbl W JHOEAE, OCOGEHHOCTH HX CTPOEHHA, CBS3aHHBIE € (YHKIHOHAILHON aKTHBHOCTBIO
KJIETKH.

Tema 1.3. Xumuuecknii cocras Kierks. Beaxu.

Opranuyeckue BemecTpa KieTku. Bruonomimepsl — Genku. CTpykTypHas opranusanus GenKoBbIX
Monexy. CaoiicTa 6eyxoB. JleHaTypauus ¥ peHaTypauus — 6HONOrAYECKH CMBICT W 3HaYCHHE.
Oynkuun  GenkoBelX  Monexkyd. DepMeHTh, HX poiab B 00ecneyeHHMH — IpOLECCOB
xu3HeesTensHocTH. Kiaccuduxanus pepMeHToB.

Tema 1.4. Xumuuecknii cocras kieTkn. HyxjienHoBbIE KHCIO0TBI.

HyxnenHOBBIE KHCNOTHL, HX pojis B Kierke. Hcropus m3ydennsa. JTHK — monekyna XpaHeHHs
HacnejcTBeHHoM nHdopmauyn. CTpykTypHas opradusamus JIHK.

Camoynsoenne JIHK. PHK, ee Busl, 0cOGeHHOCTH CTpOeHHs ¥ (YHKIMOHHPOBAHHS.

AT® — 0CHOBHO} aKKyMyJIATOp SHEPruy B KieTke. OCOGEHHOCTH CTPOEHHS MOJIEKYJIbl ¥ QyHKIHH
AT®. BuraMHHBI, CTPOSHHE, HCTOYHHK MOCTYIUICHHS M POJIb B OPraHU3Me H KJIETKE.

Hmozoeoe 3anamue no pasdeny «Monexynapnaa 6uonozusy».

Pa3nen 2. Pemenne 3axa4y no teme «I{aronorns» (11 uacos).

Tema 2.1. [{aTosiorus KaKk HayKa.

IIpenMer, 3a7ma9d M METONBl COBPEMEHHOH LHUTONOrMA. MeCTo NHMTONOrMH B CHCTEME
eCTEeCTBEHHOHAYUHBIX M GHONOrHYeckHX HayK. Mcropus passathst mutosnorus. Teoperndeckoe
PAKTHYECKOE 3HAYEHHE IMTONIOTMYECKHX HCCICNOBAHHA B MEJMIMHE, 3/PaBOOXPAHCHHH,
CeJILCKOM XO03SHCTBE, Ie/IE OXPaHbI IPHPOJbI B APYTUX cepax YeT0BEYECKON AeSTeNbHOCTH.
Hcropus otkpeitHe Kietkd. Kierounas Teopusi. OCHOBHbIE MNONOXEHHS NEPBOH KIECTOUHOMH
teopun. CoBpeMeHHasl KJIETOYHas TEOpHsl, €¢ OCHOBHBIC IONIOXCHHA M 3HAYCHUE JUIA Pa3BATHS
6uoNoruy.

Tema 2.2. CTpoeHHe KJIETKH H €€ OpraHon/bl.

[DrasmaThdeckas MeMOpana i obomnouka xieTkd. Crpoenue MeMOpanbl kiieTok. IIpoHukHOBEHME
BemiecTB uepe3 MemOpaHy KIeTOK. Bujpl TpaHCHOpTa BEIECTB HYepe3 IHMTOIIIA3MATHYECKYIO
MeMOpaHy KiIeToK (TaCCHBHBIA ¥ aKTHBHBIH TPAHCIOPT, SK30UHTO3 A sHponuTo3). OcobeHHOCTH
cTpoenns 060/10¥eK MPOKAPHOTHIECKHX ¥ IYKapHOTHYECKHX KIIETOK.

[laToIIa3Ma ¥ €€ CTPYKTYpHbIE KOMIOHEHTHI. OCHOBHOE BEIIECTBO IUTOILIA3MBI, €T0 CBOHCTBA H

bynxuuy.
Sinpo mHTepdasHoll KieTkH. XUMHUECKHH COCTAB M CTPOCHHME Aapa. HAueHHE sjpa B obmene
BEINECTB M Nepejiaye TeHeTHYecKol HHpopMaiuH. SIAphimKo, 0COGEHHOCTH CTPOCHUS H GyHKIMA.



XpOMOCOMBI, IIOCTOSHCTBO uHMcia H (OPMBL, TOHKOE CTpoeHHe. IIOHSATHE O KapHOTHIIE.
lanuionaent u Mnuon b HaGOPBI XPOMOCOM.

Ammnapar T'ombmkn. CTpoeHme, pacmoiOXeHHE B KIETKaX >KMBOTHBIX M pacTeHHi, (yHKuMH
ammapara [onbmku: CHHTE3 MOJMCAaXapuoB M JIANHMAOB, HAKOIUIEHHE M CO3DPEBAaHHE CEKPETOB
(Genxm, nuMEmE, MONMCaXapuIbl), TPAHCIOPT BEINECTB, POJb B (JOPMHPOBAHHH ILUIA3MAaTHYECKOH
MeMOpans! 1 Ju30coM. CTpoeHue ¥ QyHKIHMH JIH30COM.

Snpomnasmaruyeckas cets (AIC), ee TunbL. OcOGEHHOCTH CTPOEHHMs arpaHy/sIpHOH (rIaaKoi) u
rpanynspHoi (mepoxosaroil) OIIC. 3nauyenwe rmnamkoii OIIC B cHHTe3e MONMCAaXapuioB H
JIMITA/IOB, MX HAKOIUICHHH M TpaHcnopre. 3ammTHas ¢ynkius DIIC (u3omsums ¥ HEHTpanHu3amus
BPEIHBIX 1 KJIEeTKH BemectB). @ynkumu mepoxosaroi JIIC (yuactue B cuHTe3e 6enkoB, B
HAKOIUICHHH GEe/IKOBBIX MPOAYKTOB H HX TPAHCIOPTE, CBA3b C APYTHMMH OPraHOMAAMH W 060J0YKOM
KJIETKH).

Pubocombl, ocoGernocTr cTpoenus ¥ poib B GuockuTese Genka. [lonupr6ocomsL.

Bakyonu pacTuTENnBHBIX KJIETOK, HX 3HauYeHue, cBs3b ¢ DIIC.

[InacTamsr: nefKOMIACTEI, XJIOPOIIACTB, XpoMoOmnacTsl. Oco6GeHHOCTH, CTpoeHHe M (yHKIHH
wiactu. JJHK mnactua. Ipoucxoxaenune xiopomiactoB. BzaumHoe npeBpamenue miacTii,.
MuTOXOHIpPHH, CTpoeHHe (Hapy>XHas W BHYTPEHHssi MeMOpaHbl, KpHCTHI). MHTOXOHAPHAIBHBIE
JHK, PHK, pu6Gocomsl, ux pomb. @®yHKuuM MHUTOXOHApHMH. [MNOTE3Bl O IPOUCXOKACHHH
MHTOXOH/pHH. 3HaUYCHHE BOZHUKHOBEHHS KUCIOPOIHOTO ABIXaHHUS B SBOJIOIMH.

Knerounsii nentp, ero crpoenne u ¢ynxuun. Oprasouas! nemkeHns. KieTouHble BKIIOYCHHS —
HETIOCTOSHHBIH OpraHOH/ KJIETOK, 0COOEHHOCTH U QYHKIHH.

Tema 2.3. ®oTocunTe3.

O6MmeH BemecTB ¥ 3Hepruy. IIoHATHE O MIACTHYECKOM ¥ SHEPreTHYECKOM oOMeHe.

®otocunTe3. CBeroBass 1 TeMHOBast (a3bl GoTocHHTE3a, OCHOBHBIE IPOLECCH], MPOUCXOSIINAE B
otH  (asel. OcHoBHBIE HTOrH cBeToBOH (asel - cuHTe3 AT®, BHIIENEHHE KHCIOPOJA.
®otodochopwmpoanne. CymmapHoe ypaBHeHHe ¢orocuHTe3a. IlepBHdHBIE NPOXYKTHI
¢dotocunTeza. POTOCHHTE3 H ypoXall CeNbCKOXO3AMCTBEHHBIX KymbTyp. IlyTM mnoBeuueHHs
NpPOAYKTHBHOCTH CENbCKOXO3sHCTBeHHBIX pacTennd. K.A.TumupsseB o KoCMHYECKOM ponm
3eJIEHBIX pacTeHuii. XeMOCHHTE3 M €70 3HaUYCHHE B PHPOJE.

Tema 2.4. JHepreTauecKknii o6Men.

DHepreTHYECKHil OOMEH B KJIETKE H €0 OGHONOrHYeCKHi CMBICH. OTambl S3HEPreTHIecKoro oMeHa,
IIPHYPOYEHHOCTH 3THX NMPOLECCOB K ONPENENIEHHBIM CTPYKTYpaM KIETKH. 3Ha9eHHEe MHATOXOH/PHI
u AT® B 3HepreTHYeckoM oOMeHe.

Tema 2.5. Buocunres 6eyka.

BrocunTe3 GEJIKOB B KIETKE H ero 3HaueHue. Pojs reHoB B 6nocuaTe3e OenkoB. ['eHeTHUeckuii Ko
H ero cBoiictBa. Dranbl 6mocuHTe3a Oenka. Peaknuu MaTpuyHOrOo cuHTesa. Perynsmms cuHTe3a
6enxoB. ['eH-perynsaTop, reH-ONepaTop, CTPYKTypHble TeHbl, WX B3aumozelcrBHe. [IpuHiumn
o6paTHO# CBsI3M B peryyisnuy GYHKIHOHUPOBaHHUS [€HOB.

CoBpeMeHHBIE NPEeJICTaBICHHs O IPUPOJIE FeHa.

Tema 2.6. THnbI JeJieHHS KJIETOK.

YKu3HEeHHBIH UK KJIETKH U ero 3tansl. [1ororoBka KJIETKH K JIEJICHHIO — HHTep(a3a, ee NepHOo/IbI

(MpecHHTETHYECKHH, CHHTETHUECKHI, TOCTCHHTETHYECKHH). BHoornyeckoe snauenue uuTepdasbl.
AnonTo3. MUTOTHYECKHH IAKIL.



AMHTO3 H ero 3maderue. MHTO3 - IMTONOTHYECKas OCHOBa Gecronoro pasMHoxkeHus. (Dasbl
MHTO3a, HX XapakTepucThka. CTpYKTypHBIE H3MEHEHHs M (U3HONOrHYeCKHe 0COGEHHOCTH
OpraHOHMIOB KJIETKH BO BPEMsS MHTOTHYECKOTO JeseHus. BepeTeno fe/enus, CTpOCHHE H GbyHKIHA
HUTeH BepeTeHa. bruonoruyeckoe 3Ha4eHHE MHUTO3a.

Meii03 - IUTONIOrHYeckas OCHOBA NOJIOBOro pasmuoxeHus. [lepBoe nenenne MeHo3a, ero ¢assl, HX
XapaKTepHCTHKA. YMEHBIICHHE 9HCIa XPOMOCOM KaK pe3yJibTaT NEpBOro JC/CHH. Bropoe
ZeeHre Meiio3a, (assl, X XapakTepucTHKa. BrHOsOrHyecKoe 3Ha9eHAe MeHo3a.

Tema 2.7. Becniosioe 1 nMo0B0OE Pa3MHOMKEHHE.

DOpMEI H CIIOCOOB! Pa3MHOXEHHS OPraHH3MOB. Becronoe pasMHOXCHHE, €r0 BHJbI H 3HATCHHC.
ITonoBoe pasMHOXEHHE, €ro BHIAbI H JBOJIOIMOHHOE 3HAYCHHC. OO6mas XxapakTepucTHKa H
0COBEHHOCTH DA3MHOXKEHHSI OCHOBHBIX TDYII OPraHM3MOB. PasBHTHE MYXCKHX M JKEHCKHX
MOJIOBBIX KJIETOK Y )XMBOTHBIX H PaCTEHHH.

Tema 2.8. OnTOreHe3 — HHAMBHAYAJbLHOE Pa3BHTHE OPraHM3MOB.

OnonoTsopenye H ero Tumbl. OMIONOTBOPEHHE W Pa3BUTHE 3apOBINIA Y KHBOTHBIX. OCHOBHBIE
stansl SMOPHOHANBHOIO pPasBHTHS JKMBOTHBIX. BzaumojeiicTBe dacTell pa3BHBAIOLICTOCH
3aposbma. BHOreHeTHYecKHH 3aKOH, €ro COBPEMCHHAs HHTEpIpEeTalHs. IMocToMOproHaATBEHOE
pa3BHTHe. BpemHoe BIASHHAE ATKOrojis, HAKOTHHA, HAPKOTHKOB, 3arpA3HCHHA OKpY>Karomen Cpesl
Ha pa3sBHTHE 3apOJIbIIa XHBOTHBIX M YEJIOBEKa.

O6mas XapakTepUCTHKa H OCOOEHHOCTH Ppa3MHOXCHHS BHpYCOB, GakTepHii, BOZOPOCIEH,
MOX006pasHBIX, MAaNOPOTHHKOOOPasHBX, TOJOCEMEHHBIX, IMOKPHITOCEMCHHBIX, rpuboB U
numaiiaukoB. CMeHa ¢a3 B )XH3HEHHOM LUKIIE.

Pasnen 3.Pemenne 3ana4 no teme «enernka» (15 uacos).

Tema 3.1. HezaBHcHMOE HAC/Ie0BAHHE IPH3HAKOB.

IlpenMer, 3a7aud M METONbl TeHeTHKH. OCHOBHBIC pa3/ieNbl TCHETHKH. Mecto
TCHETHKH CpPel GHONIOrHYeCcKHX HayK. 3HaueHWe IEHETHKH B pa3paboTKe npobnem
OXpaHbl TpPHPOABL,  3IDABOOXDAHEHWS, MEJMUMHBI,  CENBCKOTO  XO3SHCTBA.

IMpakTH4yecKkoe 3HaYeHHE FeHETHKH.
. MeHzeIs — OCHOBOIIOJIOXKHHK TeHeTHKH. MeToJ reHeTHYecKkoro anamvsa, paspaGoranubi I'.

Mennenem. ['eneTrdeckas cHMBONHKa. [TpaBuia 3aMCH CXeM CKPEIHBaHMUSL.

HacreoBaHHE TIPH MOHOTHOPHIAHOM CKpEIIMBaHWH. JIOMHHAHTHBIC M PENECCHBHBIC NPU3HAKH.
IlepBsiii 3axoH Menzens - 3aKoH eMHO0Opasus rHOPH/IOB NEpBOro MoxojeHus. Bropo#t 3akon
Menzens - 3aKoH pacmerienns. [IpaBuio 4uCTOTEI raMeT.

[{aTONOrHYECKHE OCHOBBI PacIleIUICHHS MpH MOHOTHOPHIHOM cKpemuBaHuH. CTaTHCTHYECKHI
XapakTep pacIIeIUIeHHUs.

[TousTHE 0 reHax u awensax. PeHoThn 1 reHoTHI. 'OMO3KroTa ¥ reTepo3uroTa.

PacuienieHue IPA BO3BPaTHOM H aHATM3HPYIOMEM CKPEIHBAHAH.

HaciiefioBanye MpH JUTHOPHAHOM CcKpemuBanud. He3asucumoe KOMOHHHPOBAHHE HE3ABHCHMBIX
map TpH3HAKOB - TpeTwit 3akoH Mennens. [{uTOoNOrMYecKe OCHOBBI HE3aBHCHMOTO
KOMOMHHMPOBaHHS Nap NPH3HAKOB.

Tema 3.2. BzaumoeiicTBHe a/UIeJIbHBIX H HEALIeJIbHBIX I'eHOB.

HacnenoBaHWe TpH  B3aMMOJEHCTBHM  awlenbHBIX  TenoB.  [lomunuposanue.Henomnxoe
nomunnposanne. Kogomunpoanue.CBepX 1oMUHAPOBaH#E. MHOKECTBEHHBIH aJIeIH3M.
BiauMojieiicTBue HeaueNbHBIX reHoB. HosooOpasopanms mpH ckpemmBanuu. OcobenHocT
HACJIENIOBAHHS KOJMYECTBEHHBIX Ipu3HakoB. KommmmmentapHocts. Omucras. [lomumepust.



MuoxectBennoe neficteue remos. IIpumepsl MHOXECTBEHHOTO AEHCTBHS TIeHOB. B0o3MOXKHBIE
MEXaHu3MBl OObACHEHHs 3Toro seneHus. ['€HOTHN Kak weocTHas HCTOPHYECKH CJIOXKUBIIAACS
cHcTeMa.

Tema 3.3. Xpomocomuas TEOPHS HACJIeJCTBEHHOCTH.

SlBnenne cuemneHHOro HacieoBaHHMA M OrpaHUYEHHOCThL TPEThEro 3akoHa Menpens. 3HaueHue
pabor T.I.Moprama ® ero mkoms B U3YYCHHH SBJIEHHS CHEIUIEHHOrO HacJeAOBaHHUS.
Kpoccunrosep, ero 6Guonormueckoe 3mavenme. I'emermueckue KapTel XpoMmocoM. OCHOBHEBIE
TIOIOXKEHHs XPOMOCOMHOM TEOPHH HAcneACTBeHHOCTH. Biian mxonst T.I . Moprana B pa3paboTky
XPOMOCOMHOM TE€OPHH HACIIENICTBEHHOCTH.

Tema 3.4. Tenernxa nona.

lenetnka mnona. IlepBuuHble W BTOPHYHBIE MONOBHIE npu3Haky. XpoMOCOMHas TeOpHs
Onpezenenus nona. I'omorameTHeIi u rereporamMeTHbi 101, Tume! onpenenenns nona. Mexanusm
noaepXKaHus cooTHOWeHus nonos 1:1. Hacnenosanme npu3nakoB, ClEIUIEHHBIX € IOJIOM.

Tema 3.5. 3akonomepHOCTH H3MEHYHBOCTH.

H3smenwuBocTs. KiaccHukanms u3MeHIHBOCTH C II03HIIHiA COBPEMEHHOM IeHeTHKH.

®enotanuyeckas (MOAUMHKANHOHHAS | OHTOreHETHYECKas) H3MeHYHnBOCTh. Hopma peakimu u ee
3aBHCHMOCTD OT reHOTHNA. CTaTHCTHYECKHE 3aKOHOMEPHOCTH MOAH(DHKANHOHHON H3MEHYUBOCTH,
BapHAIHOHHEIA PsJl B BapHAMOHHAs KPHBas.

I'eHoTHnHMYeckas (koMOMHATHBHAS H MYTallMOHHAs) H3MEHYMBOCTb. 3HA4YeHHE KOMOHHATHBHOM
H3MEHYHBOCTH B O0BSCHEHHH 3BOJIONMOHHBIX MPOLECCOB, CENEKUMH OPraHu3MOB. MyTanuoHHas
H3MCHYHBOCTb, €¢ BHAB. Myrauun, ux npuummsl. Kmaccudukauus Myraumit mo Xapaxrepy
M3MEHEHHA IeHOTHNA (TeHHBIE, XPOMOCOMHBIE, FéHOMHBIE, IUTOMIa3MaTHueckue). [locnencTaus
BIHSHHS MYTareHOB Ha OpraHMsM. Mepsl 3amyTel OKpYXalomei Cpeasl OT 3arpsA3HEHHS
MyTareHamu. 3aKOH FOMOJIOTHYECKHX PSAOB B HACJIEACTBEHHOM n3mMenurBocTy. H.W. Bapmnosa.
OKCIEPHMEHTAIBHOE NOTYYEHHE MYTAIHIA,

Tema 3.6. 'enernka yenoBexa.

I'enetnka genoBexa. YenoBek Kak OOGBEKT IEHETHYECKMX HCCIENOBAHMH. MeToms! H3y4YCHHUS
HACJIC/ICTBEHHOCTH 9EJI0BEKA: NeHEANOrHYeCKIH, G/IM3HENOBbIH, IUTOTCHETHIECKUH, THOpHAH3aIHS
COMaTHYECKHX KJIETOK.

Hacnencreennsle 60Je3Hy, HX pacIpoCTpaHeHHe B MOMYJSUHSX 4enoBexa. Mepsi DpodHIaKTHKH
HACJC/ICTBCHHbIX 3a0oneBaHuii denoBeka. BpenHoe BiuMsSHHE AanKorons, HUKOTHHA WU
HapKOTHYECKHX  BEIIECTB  HAa  HACNEACTBCHHOCTh  4YeNOBEeKa.  MeIMKOTeHETHYecKoe
KOHCY/IbTHpOBaHue. KpuTHKa pacHCTCKUX TeOpHii C MO3MIMI COBPEMEHHOM T€HETHKH.

Hmozosoe 3anamue no pazoeny «I'enemuxan.

Hrorosoe 3anaTHe no Kypey «OcnoBb1 00meii 6uosornm» - 1 gac,

11 kaace

Pasnen 1. buojorus — nayka o skuBoii npapope (4 yaca)
Tema 1.1.06mebno1ornyeckne 3aKOHOMEPHOCTH.

OBOMONHS OHONIOTHYECKAX CHCTEM, CAMODETYJNSIHS, CXOJACTBO CTPOEHHS M (DYHKIWMH, CXONHBIH
IUIaH Nepe/iadd MFeHeTHYeCKoH HRdopMamu 1 np.



Tema 1.2.Poab GHosornu B (pOPMHPOBAHAN HAYIHBIX NpeACTABJICHHIT 0 MHpE.

Bknan y4éHBIX B pasBHTHE 3HaHHMH O JuBOi mpupone. OmucareibHEIH NEPUON B PA3BUTHH
6uonornu. K. Jlunneii. KpeaumonusM M THIOTE3B CaMO3apOXACHHA JKH3HH. ®. Pemn, A
Jlesenryk, JI. INactep u ap. Pa3sutHe npeJCTaBICHH O KIETKE. P. I'yk, T. llIBann, T. [lneiinen u
ap. PaseuThe npencraBnenmii o passutHH opramusMos. K. bop, 9. Iekxens, ®. Miomrep, P.
Bupxos u ap.

Tema 1.3.Haxoxnaenne COOTBETCTBHS NPH NPOXOXKACHHH TeMbl «YPOBHH OpPraHH3alHH
JKHBOM MaTepHH.

VPOBHH OpraHM3alMH  MaTepHH: MOJNEKY/ISPHBIH, KICTOUHbIH, TKAHEBBIH, OpraHHBbIH,
OpraHH3MEHHBIN, MOMY/ISIMOHHO-BHIOBOM, 3KOCHCTEMHBIH, GrochepHsii. IIpu3naku YPOBHEH:
CHCTEMHOCTb, CAMOPETYJISILHS H Ap.

Tema 1.4.0cHoBHBIE CBOICTBA )KHBOI0.

Pocr, pasBHTHE, Pa3IPaXMMOCTh, PHTMHYHOCTb, Pa3sMHOXEHHE, OOMEH BEIICCTB H JHEPIHH,
CaMOpery/siysi, ABIXEHHE, ONPEAENEHHBI XHMHYECKHH cocTaB. XapaKTepHCTHKA CBOMCTB
XXHBOTO.

Paznen 2. Knerka kak 6nosioraueckas cucrema (8 gacos)

Tema 2.1. XaMuIecKHil OCTaB KJICTKH.

DneMeHTapHsIi cocTaB KieTkd. HeopraHudeckne i OpraHA4yecKue BEImeCTBa B KIIETKeE.

Tema 2.2.Hyk;1eHHOBBIE KHCJIOTBI.

Ctpoenne, pasHooOpasMe M (QYHKUMM HYKJICHMHOBBIX KHCIOT. Tpanckpumums. TpaHCIAIMA.
BuocunTes Genka. Pemnenne 3ana4 Ha KOMIJIEMEHTAPHOCTb.

Tema 2.3.«HaxoxaeHHe COOTBETCTBHS MEKIy CTPOeHHeM, CBoiicTBaMH H QyHKuUHeH
OpraHHYeCKHX BEIIECTB B KJIETKe».

Vraepoasl. Benxu. Jlunmuael. OyHKIHK: SHEpreTHYEcKas, CTPOUTENbHA, 3anacalomas, 3alUTHas,
CHTrHAJIbHAA H Op.

Tema 2.4.CTpyKTYpHO-QYHKIHOHAIbHASA OPraHH3ANMSA JYKAPHOTHYECKHX KJIETOK.

Knerounas mMem6paHa, opranoujsl OUTOIIa3MbL. CBsA3b CTPOCHHMS M (QYHKIMM Ha KOHKPETHBIX
npUMepax.

Tema 2.5.K.1eTKH NpOKapHOT.

Oco6GeHHOCTH CTPOEHHS NPOKapHOTHYeCKOoH KiueTkd. CpaBHEHHE C SYKapHOTHYECKOH KIJIETKOMH.
Cna6oe pa3BuTHE MEMOPaHHBIX CTPYKTYP, OTCYTCTBHE 0)OPMIIEHRHOTO SIpa U JIp.

Tema 2.6.MeTa601a3M B KJIETKE.

IMonsTHe o6MeHa BemecTs. AHaGoMU3M | ero npusHaku. CTpoeHue XJIoporiactoB. MOTOCHHTES.
CaeroBas B TemHOBas (¢a3bl. KaraGomusm, ero npusnakd. Ctpoenne mMuroxonpuil. AT® u eé
ponb B Kiuerke. I1oaroToBHTENbHBIH, GECKHCIOPOMHBIA M KHMCIOPOAHBIA 3Tambl NpEBpAIlEHHS
SHEpPIHH.

Tema 2.7.Metoab! n3y4enust kjaerku. Kinerounsie TexH010rHH.

MBuEKpOCKONHpPOBaHKE, IIEHTPH(YTHPOBaHKE, BO3ICHCTBHE MyTarcHaMH, HaGJIOJCHHE, ONHUCAHHE,
MOJIEJIApOBaHHEe Ha Kommbiotepe H Ap. CoBpeMEHHBIE KIETOYHBIC TexHonoruu. Kiietounas
HHXKEHEPHSL.

Tema 2.8.Hexuierounnlie JopMbI XKH3HH.

Bupycsi, Gaktepuodarn u ApyrHe HekieTounble (opMmbl xu3HH. OCOGEHHOCTH CTpOeHHs H
Xu3HeneaTesHocTH. BupycHsle 3abonesanus. BUU-undexuuns. CITA.



Paspen 3. Opranmsm Kak GHoJornieckas CHCTEMa (6 uacos).
Tema 3.1.PazMHO’KeHHE OPraHA3MOB.
Jlenenne KIeToK: MHTO3, Mei03. THIbI pasMBOKCHHS: Gecronoe, mosnoBoe. Crroco6s1 pasMHOXKCHHA

opraan3mMoB. CTpOEHHE I0JIOBBIX KJICTOK. OO0 TBOPEHHE.

Tema 3.2.06mue 3aK0HOMEPHOCTH OHTOreHe3a.

Craguu passuTusi 3apopbnna. CXoZCcTBO 3apojplilel XOPAOBBIX XHBOTHBIX. BroreHeTHIECKAN
3aKOH M €ro 3Ha4CHHE.

Tema 3.3.Pa3BuTHE OPraHH3MOB.

Pa3BHTHE NpAMOE M HempsaMoe (C MOJHBIM H HENOJHbIM npespamenuem). Biusaue OKpYKalomen
Cpelnl Ha pa3BHTHE OpraHH3Ma (3apoppia). Py (MMEHThI H aTaBH3MBL.

Tema 3.4.32K0HOMEPHOCTH HACJAEACTBEHHOCTH 1 H3MEHYIHBOCTH.

HocHTenH HAC/IEACTBEHHON HH(pOpPMAIMH — HYKJICHHOBBIC KHCIOTBI. CrpoeHHE XpOMOCOM,
PacXOX/IEHHE XPOMOCOM B Tporecce Mefiosa. AJuienbHbIE TeHbI, HX nosefeHne. HesaBucHMOE H
CIEIUIEHHOE  HAC/EeNOBaHWE. DB3aWmMOJCHCTBHE  TCHOB. HacnencTBeHHas  H3MEHYHBOCTD:
KOMOMHaTHBHas H MyTauuoHHas. HacneacTBeHHas (penoTnnHUecKasi, HIH MoM(UKaIOHHAs)
H3MEHYHBOCTb. CpaBHEHHE HACIIEICTBEHHOH H HeHACJIe/ICTBEHHOH M3MEHYHBOCTH M HX pOJIb B
SBOJIIOLHH.

Tema 3.5.Pemenne 3a5a4 10 reHETHKE.

Pemenne 329 HA MOHOTHOPHIHOE, AUTHOPHIHOE, AHAM3HPYIOWIEE CKPCIHBAHMC. Jlpyrue BHIBI
HacJIeZI0BaHUs NPH3HAKOB.

Tema 3.6.Cocrapenne poa0CI0BHOM.

HacnenoBaHne IPH3HAKOB, CBA3AHHBIX C MOJIOM. MeToxs! H3y4eHHs HACNEJOBAHHA NMPH3HAKOB Y
yenoBeka. V3ydeHHe POJIOCTIOBHOM M COCTABICHHE CcXeMbl T'€HEAJIOrHYECKOro IpeBa CEMBH.
Pemenue 3ana4.

Pasaen 4. Muoroo6pasue 0pranaimMos (5 wacoB).

Tema 4.1.0cHOBHBIE CHCTEMATHYECKHE KATETOPHH.

IIpenmer cucTeMaTHKH. MICKYCCTBEHHEIC H SCTECTBCHHRIC cucteMsl. IIpuHIMIB! KIaccubuKamy.
TaxcoHsl. J[BoiHBIC Ha3BaHUs U1 BUIOB.

Tema 4.2.XapakTepucTaKa napcrsa Pacrenus.

PasnooGpasue OpraHM3MOB, OCOGEHHOCTH HX CTPOCHHS H JKUIHEACATENLHOCTH. Ponb B mpupoze
JKH3HM YeJI0BeKa. DBOJIOIMS PaCTeHHH.

Tema 4.3.XapaKkTepHCTHKA HapCcTBa JKuBoTHBIE.

Pasnoo6pasue OpraHM3MOB, 0COGEHHOCTH HX CTPOCHHS M XH3HE/CATENBHOCTH. Pons B npupoze u
JU3HH YeJI0BeKa. DBOIONHS XHBOTHBIX.

Tema 4.4.Xapakrepucruka napersa I'paooi.

Pasnoo6pasue OpraHu3MOB, 0COGEHHOCTH MX CTPOCHHSA H XH3HeiesTeNbHOCTH rpudos. Pois B
NpUPOJIE ¥ JKU3HH YETIOBEKA. JIumaiHAKH.

Tema 4.5.icnio/ib30BaHHE OPraHH3MOB B GHOTEXHOJIOTHH.

EuoJorHYecKue OCHOBHI BHIDANMBAHMS KyJBTYPHBIX PACTCHHH M JIOMAIIHAX OKHBOTHBIX.
Hanpasyienue pa3BUTHs GHOTEXHOJIOTHH.
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Paznen 5. Yenosek u ero 3q0posbe (4 9aca).

Tema 4.1.Buoconuansnas npupoja Jejaopexa (11ac).
Mecto 4enoBeka B CHCTEME OPraHHYECKOro MHpa, TMIOTE3bl MPOMCXOXICHHSA YEJI0OBEKA. YepTsl

CXOACTBA M pa3M4yusl B CTPOCHHH, NOBEJCHHM H Pa3sBUTHH 4YeJIOBEKA M MIICKONHTAIOIIMX
(uenoBexooOpa3HBIX 00€3bIH).

Tema 4.2.CTpoeHHe H KH3HEAEATEILHOCTh KJIETOK, TKaHeiH, OPraHoB, CHCTEM OpraHoB
gesoBeKa (3 gaca).

OnopHo-BHrareabpHas cucreMa. BHyTpeHHss cpena opranu3Ma. OOMeH BeIecTB ¥ NpeBpallleHue
sHeprun. CucreMsl opranos. HepBHast  rymMopanbHas peryJisiHs )XH3HEeAeTeIbHOCTH OpraHu3Ma.
Bricimmas HepBHAs NEATENBHOCTb.

Pa3snen 6. Hanopranusmennsie cucreMsl (3 9aca).

Tema 6.1.9Bo/II0IHS OPraHHYECKOro MHPA.

PassuTue xu3am Ha 3emiue. 'eoxpoHoIornueckas Tabiuua pacnpeneeHus NajleoHTOIOTHIECKHX
nckonmaemsix. Mckonmaemsie dopMbl pactenuii u sxuBoTHbIX. Ilepexomubie (opmsl. Ilcunodpursl,
KHCTen&phIe PRIOBI H IP. OCHOBHBIE apOMOP(O3HL.

Tema 6.2.CuaTernueckas Teopus 3somonun (CTI).

Cosparern CTD, IBHXKyIHE CHJbI DBOJIOUMH: HACJEJCTBEHHAs M3MEHYHBOCTb, Oopnba 3a
CYIIECTBOBAHHE, H3OJISLMSA, IOMY/ISUHOHHBIC BOJHBI, MYTALHOHHBIA IPOIECC, ECTECTBEHHBIH
oTOOp. Pe3ynbTaTel SBONIONMH: YCIOXXHEHHE OpraHH3allM, INOSBJICHHE HOBBIX BHIOB H
OpHCIOCO6IEHHOCTh K YCJIOBHAM >KHM3HH. HampaBieHus 3BoMOIMH: OHONOTHYECKHH IMporpecc H

perpecc.
Tema 6.3.Bax u ero xparepad. Ilomyasuns.

Onpenenenve BHaa © momymsiuud. Kpurepuu Buaa: MOpQONOrHYECKHH, TIeHETHYECKHH,
SKOJIOTHYECKHM M Op. apeal BHAa. Bua — emunMma cucreMatuku. ['eHOQOHA mnomymsumii.
YucaeHHOCTh, IUIOTHOCTD, COOTHOLIEHHE ITOJIOB M Bo3pacToB. Ilomydnus — CTpyKTypHas eAMHHIA
BHI, €JHHAIIA SBOJIIOLHH.

Pa3zpen 7. DxocHcTeMBI H NPHCYIHE HM 3aKOHOMepPHOCTH (2 9aca).

Tema 7.1.EcTecTBeHHBIE CO00IIECTBA )KUBBIX OPraHH3MOB H HX KOMIIOHEHTBI.

Buoneno3sl. KOMIOHEHTEI OHOreOnEeHO30B: NPOIYLEHThl, KOHCYMEHTHI, PEAYLEHTh. BHOLEHO3bI:
BHJIOBOE pa3HOOOpashe, IUIOTHOCTh Nomyssimui, O6uomacca. IlpuumHEl cMeHBI GHOIEHO30B.

®opMHpPOBaHHE HOBBIX COOOIIECTB.

Tema 7.2.9xo0rn4ecKne GpaKkTopsl.
A6uoTnueckue (axropsl cpempl. VIHTEHCHBHOCTH JAeiicTBHA  (paxTopoB. BsaumoneiicTsue

¢axropos. [Ipenens! BoIHOCIHBOCTH. Llenmu M ceTH nmuTaHUs. DKOJIOTHYECKas MHpaMusa.
Pa3znen 8. Urorosoe 3ansaTue (1 1ac).

Hrorosoe TecTHpOBaHHE.
Ananu3 THDHYHBIX oHUO0K. Pedurexcus.



Ilepeyens nabopaTopHbIX, npakTHYecKnii paGoT

10 knace
Ne n/m HaumenoBanne naGopaTopHoii pa6oTsr KosngecTBo
4acoB

1 JLP.Ne 1 «Mi3yyenue epMeHTATHBHOM AKTHBHOCTH CITIOHBIY. 0,5

2 JLP.Ne 2 ««Buinenenue n ouncrka JIHK u3 xiaerox pacTeHuii» 0,5

3 JLP.Ne 3 «BnusiHHE 0cMOCa Ha TYPropHOE COCTOSHHE KJIETOKY. 0,5

4 JLPNe 4 «Cpasnenne auddysmonnoii cmocoGHOCTH KieTouHOH | 0,5
MeMOpaHbI M KJIETOYHO# 060I0UKH .

5 JLP.Ne 5 «I1na3mosu3 | JIeTU1a3MONH3 B PaCTHTENBHOM KIETKE. 0,5

6 JIP.Ne 6 «Onpenenenne MHTEHCHBHOCTH Ipomecca ¢uxcanmn | 0,5
YTJIEKHCIIOTO rasa KJIETKaMH BOJOPOCIIH XJIOPEIUIBIY.

7 JLP. Ne 7 «BbizenieHre yIIEKHCIIOr0 ra3sa M TEIUIOTHI JIPOXOKEBBIMH | 0,5
KJICTKaMH IIpH OpOXXeHHH»

8 JLP.Ne 8 «IloBenenne XpoMOCOM HpH MHTOTHYECKOM AeneHHH B | 0,5
KJICTKaX pacTCHUH Y.

9 JIP.Ne 9 «IloBeneHne XpoMocoM INpH MeHoTHyeckoM aencHuu B | 0,5
KJIETKaX pacTeHHit».

10 JLP.Ne 10 «Onpenenenne reHoTHNA IUIOAOBON Mymku Apo3odmisl no | 0,5
deHoTHITY .

Ob6mee K0JIHIECTBO 9aCOB N0 MPOrpamMme 5

11 kaace
Ne o/ HanmMenoBaHHe NpaKTHIECKOH PadoThI KosmuecTBo
9acoB

1 IIp.p.Nel «YpoBHH OpraHU3aIMy XKHUBOH MaTEpUH». 1

2 IIp.p.Ne2 «OcHOBHBIE CBOHCTBA )XUBOI'OY. 1

3 IIp.p.Ne3 «HyknenHOBBIE KHCIOTBI. 1

4 ITp.p.Ned4 «HaxoxaeHHe COOTBETCTBHS MEXAY CTPOCHHEM, CBOMCTBaMH | 1
¥ (pyHKOHEH OpraHuYecKUX BENECTB B KIIETKEY.

5 IIp.p.Ne5 «KieTku mpoKapaoT». 1

6 Ip.p.Ne6 «Meronst u3ydeHns KieTkd. KieTounsle TexHomorumy. 1

7 Ip.p.Ne7 «Pa3MHOXEHHE OPraHH3MOB. 1

8 ITp.p.Ne8 «Pemenue 3a1aq 10 FeHETHKE. 1

9 ITp.p.Ne9 «CocTtaBieHre polOCIOBHOMY. 1

10 IIp.p-Nel10 «OcHOBHBIE CHCTEMaTHYECKHE KATETOPHH . 1
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Ip.pNell «Mcnons3oBanne OPranu3MOB B OHOTEXHOIOTHH Y. 1
12 Ip.p-Nel2 «Bun 1 ero xpurepun. [lomyssmusy. 1
O6mee KOITHYIECTBO YaCOB 10 NPOrpaMme 12

TemaTH4eckoe IUIAHHPOBAHHE

10 knace

Ne i/ HaunmenoBanue pas/ieioB H TeM NPOrpaMMbI Bcero
1 Baenenue. 1
2 Pemenwue 3anaq no reme 6

«Monexynsipaast 6HONIOTHA»

3 Pemenue 3anay mo reme «L{uronoras» 11
4 Pemenwue 3anad no teme «I'eHeTHKa» 15
5 Utorosoe 3ansTHE 1

O0mee KOJHIECTBO YACOB MO MPOrpaMme 34

11 xanace
Ne o/ HanMeHoBaHHE Pa3/eJioB H TEM NPOrpamMMbl Bcero

1 Brenenwne. 1
2 Buonorus- HayKa 0 >XMBOH IIPHpPOZIE 2
3 Knerka kax GHoIOrHYecKas CHCTEMa 8
4 Opraan3M Kak 6HONOrHIecKas CHCTeMa 6
5 Msuoroo6pa3ue opranu3MoB 5
6 YenoBeK U €ro 30poBbe 4
74 Hapnopranu3MeHHBIE CHCTEMBI 3
8 DKOCHCTEMBI H IPHCYIIHE HM 3aKOHOMEPHOCTH 2
9 Htorosoe 3aHATHE 1

O6mee KOTAYECTBO JACOB N0 POrpaMme 34
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