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IMosicuurennnas 3alHCcKa

B 2023-2024 yue6rom rozy mkouta pabotaet B 9 kimacce o yueGHoMy miany ®I'OC 000
C Y4CTOM NSTHAHEBHON yuebHOM Hemenn. Y4eGHHL wian ®I'OC 000 B 9 Kracce
TpENycMaTpuBaeT u3y4eHne GHOOrHH B 06BeMe 68 qacop B rox (2 4aca B Hezemo).

PaGouas mporpamma cocrasnena ma ocHope ABTOPCKOH nporpammel Bronorus YMK YMK
«Beprukane» B.B. [Taceunux, B. B. Jlatiommn, I, T. lIBeroB.., u3aaTeaseTRO Ipoda, Mocksa,
2017, B cOOTBETCTBHUM C Tpedosanuamu PI'OC 000. B nanuoii IIPOrpamMMe peayTu3yercs JIHHUs
Y4eOHHKOB IIOX pentakuueii B.B. [Taceunux, B. B. Jlatromys, T, I, [IIBeros |, PEKOMEHIOBaHHAs
MunwucrepeTBoM mpocseens Poccuiickoit ®eneparmm.

PaGouas nporpamma no Guomorun Ans 9 Kmacca cosmaHa Ha ocHOBe DenrepanbHOro
FOCYNIAPCTBEHHOrO  00pa3’oBaTENBHOrO  CTAHZAPTA  OCHOBHOIO obmero  ob6pasoBanus,
YTBEPKICHHOrO IIprKa3oM MHHHCTEPCTRA obpasoBaHus U Hayku Poccuiickoii Deneparmu ot 17
nexabpsa 2010 Ne 1897 (namee — ®LOC 000), dynpamentansHOro A7pa  comepIKaHus
o6pasoBaHHs u OCHOBHOM obpasoBarensHOl mporpavmsl MBQY «byxanuHOBCKas cpejuss
o0mmeobpasosarenbHas mkomay,

B cootserctsuu ¢ Iporpammoit BOCIIMTaHU, IPUHATOH B IIKONe, pabodas mporpamMma o
buonornn oGecneunBaeT NENOCTHOCTE U CAMHCTBO BOCIIHTATEIBHOTO BO3JEHCTBUS Ha
00y 9aroIKXCst; cCaMOpeaTH3amio 1 CaMOOpPranu3anHrIo; (OpPMHUPYET THUHOCTHBIE KOMITETEHIIHH,
BHYTPCHHHC MO3ULMH JHYHOCTH, CIOCOGCTBYIONIME IOATOTOBKE K KH3HM B ob1ectae,
(opmupytomue wemoctHOE MHPOBO33pCHHE Ha OCHOBE HAy4YHOIO, ACTETHUECKOrO U
NPaKTHYECKOTO MO3HAHKS MUPA.

IIporpamma 1o Guonorme mis 9 Kiacca OCHOBHOM 00111e00pa30BaTeNbHON LIKOJIBI
SBIACTCA TIEPBBIM IIArOM pealu3allid OCHOBHBIX uaelr ®I'OC 000. E& XapakTepH3yeT
HAIIpaBJICHHOCTh Ha NOCTHXKCHHE PE3YJILTATOB OCBOCHHS Kypca He TOJIEKO Ha IIPEIMETHOM, HO U
Ha JINYHOCTHOM M METAaNpeIMeTHOM YPOBHSX.

OCHOBHEIMH UeNSIMH Kypca SBISIOTCS: 3HAKOMCTBO ¢ OCOOEHHOCTAMH TIPHPOIEI
OKPYKAIOIIEro Hac MHpa, C B3aMMOJICHCTBHEM TIPHPO/IBI M YeJIOBeKa

PaGowas mporpamma BrIIOYaeT: IUIAHUPYEMBIE TIPEAMETHBIE PE3YJIbTAaThl OCBOEHMS
Omonorun B 9 Kiacce, CONCpXKAHME y4eOHOro Ipe/MeTa, KaleHNAPHO-TEMATHYECKOE
TUIAHUPOBAHKE, (POPMBI OPraHM3alMH YUeOHBIX 3aHATHI. B pabodelt nporpamme Ucronb3yIOTCS
CIIELYIOIHIE OLCHOYHBIC NIPOLEAYPHI: MPAKTHYECKHE, TECTOBLIE, IIPOBEPOYHBIE PabOTHI.

IlpeameTHbIE pe3yabTATBI 0CBOCHHS y4edHoro npeamera.

ITpeamernsbie pesyabTaToL.

Buinycxnuk naywumes:

OOBACHATL COCTAB, CTPOCHHE H (YHKIHUH OpraHUYeCKUX BEIIECTB, BXOAANINX B COCTAB KHBOTO;
[IPCACTABIIATE O MOJIEKYJIAPHOM yPOBHE OPTaHH3AIHH KHBOTO;

OOBACHATE 0COOEHHOCTH BUPYCOB KaK HEKJIETOUHBIX (bopM xu3HH;

BBIICJIATE OCHOBHBIE METO/IbI H3YYCHHS KICTKH,

OOBACHATE B3aHMOCBSI3h MEXKIY 0COBEHHOCTIMHE CTPOCHHA KIETOK 3YKAPHOT U MPOKAPHOT,
BBIIICTIATE OCOOCHHOCTH CTPOCHHS U (YHKIIMM OPraHOM/IOB KIIETKH;

OOBACHATE OCHOBHBIE HOJOMKEHHS KJIETOYHOI TCOPHH U XUMHYECKHH COCTAB KIETKH,

KJIETOYHBIH YPOBEHE OPraHH3aliH| JKHBOTO; CTPOSHHE KIIETKH KaK CTPYKTYPHOH’ U (PYHKIIHOHAILHOH
CANHUIEI JKU3HH; OOMEH BEIECTB U [PeBpalleHIe SHCPIHH KaK OCHOBY JKH3HEEATENILHOCTH KIIETKH,
POCT, Pa3sBUTUE U YKHU3HEHHBIH UKJI KIIETOK; 0COOEHHOCTH MHTOTHYECKOTO JIeTICHUs;

OOBACHATH CYIIHOCTH GHOr€HETHYECKOT0 3aKOHA; MEH03; 0COGEHHOCTH HH/IMBHIYATBLHOTO PA3BUTHA
OpraHM3Ma;  OCHOBHEIC — 3aKOHOMEPHOCTH  Iepelayun HACJICACTBCHHOH  MH(popMaIuu;



SaKOHOMCPHOCTH HM3MEHUYHMBOCTH, OCHOBHEIE MCTOJIBI ~ CCJIEKIMH  PACTeHHi, >KHBOTHBIX K
MHKPOOPraHU3MOB; 0COGEHHOCTH PasBHTHS MOMOBBIX KIIETOX g

BBIJICTIATE KPHTEPHH BHJA H €ro MOIYJISHHOHHYO CTPYKTYPY; 9KOJIOrHYeCKHe (QaKTophl H yCIOBUS
CPE/IbL; OCHOBHBIE I1OJIOKEHUS TEOPHH 3BOIIONHH U, Hapsuna; nemxymue cubr OBOJIIOLHH ;IIyTH
AOCTIKEHHUS GHOJIOTHYECKOTO Mporpecca; HOTy IAMHOHHO-BUIOBOH yPOBEHE OpraHM3auy JKHBOTO;
Pa3BUTHE SBONIONMOHHBIX IIPE/ICTABICHHIT; CHHTETHYECKYIO TEOPHIO 3BOJIIOIHH;

ONPCACTATE  MOHATUS: «COOGIIECTBOY, «IKOCHCTEMa», «OHOreoIeH03y; CTPYKTYPY pa3HBEIX
COOBIIECTR; IPOLECCHI, IPOUCXOISIIHE TIPH IIEPEXOLE C OHOTO TPODUYECKOrO YPOBHS Ha JIpYTOi;
OOBACHATE OCHOBHEIC HMITOTE3E BO3HHKHOBEHHMs )KH3HH Ha 3eMJle; 0COBGEHHOCTH @HTPOIIOTEHHOI0
BO3JICHCTBHA Ha OuHocdepy; OCHOBEI PAllHOHANBHOTO MPHPOAONOIB30BAHNS, OCHOBHBIE STAMEI
PA3BUTHS KH3HU Ha 3eMJle; B3aUMOCBS3H KHBOTO M HE)KHBOLO B brocdepe; KpyrosopoTs! Bemects
B Ouocdepe; sTans! 3BomonUH Ouochepsr; skonornueckue KPHU3HUCBI; PasBHTHE NPE/ICTABICHUMH O
IIPOHCXOMK/ICHUH JKU3HH U COBPEMEHHOM COCTOSIHHH IpOOJIEMBI; 3HAYEeHHE GHONOTMYECKHX HayK B
AOK@3BIBATD HECOCTOSTENBHOCTh DACHCTCKHX B3MVIANOB O IIPCUMYINECTBAX OMHUX PAac mepej
APYTHMH,

BBUICJIATL CYIUECTBEHHBIE IPH3HAKH TOKPOBOB TeJa, TEPMOPETYJIAIHH;

OK&3bIBaTh IICPBYIO TIOMOIIE ITPH TEIJIOBOM U COJTHEUHOM yaape, oOMOPOIXKEHUSX, TPABMAX KOXKHOIO
IIOKpOBa;

OOBACHATE 3HAYEHHE HEPBHOI CHCTEMEI B PETYJISLAH IPOIECCOB JKU3HEACATENBHOCTH;

O0BACHATH BIIMAHHE OTIENOB HEPBHOM CHCTEMEI Ha JeATCIIbHOCTEL OPraHoB;

BBIICLATE CYIIECTBEHHBIE IPH3HAKA CTPOCHHMS 1 (yHKIMOHMpPOBaNUS Opraos JyBCTB;

BBIICIIATE CYIIECTBEHHBIC 0COOCHHOCTH MIOBEICHUS U TICHXHKH YeJloBeKa;

OOBACHATB POIL 00YYCHUS U BOCIUTAHHS B PA3BUTHH IOBEJICHHS U IICHXUKH YeJIOBEKa;
OCOOCHHOCTH BBICLICH HEPBHOI IEATETBHOCTH 9e/I0BeKA 1 POJIb PEYH B Pa3BHTHH YEJIOBEKA,
BBIICIATE CYIIECTBEHHBIE TPH3HAKH CTPOSHHSI U bynkumonnposanus opramos SHJIOKPHHHO
CHCTEMBEI,

YCTaHaBIHBATE CAMHCTBO HEPBHOMH U T'YMOpaTEHOM perynauun;

BRIICIIATE CYINECTBEHHEIE IPH3HAKH OPTaHOB Pa3MHOKEHHUS YeJI0BEKa;

OOBSICHATH BPEIHOE BIMSHHE HUKOTHHA, AJIKOTOJIS 1 HapKOTUKOB Ha pa3BHTHE IIJI0/A;

IPUBOIMTE T0KA3aTEe/IbCTBA(APTYMEHTHPOBATE) HEOOXOIMMOCTH COOJIIONEHHs Mep MPODHIAKTHKY
MHQEKUUH, nepenaBaeMbIX  TOJOBBIM nyté™, BUY-undexuun, Meamko-reHeTHYecKoro
KOHCYILTHPOBaHHA UL PEAyNIPEKACHHS HACIECTBEHHEIX 3260 1eBaHMii YeJIOBeKa;

Boinycknuk noayuam osmooicnocme HAYYumuca:

NPHOOPETATEOIBIT HCIONB30BAHMA METOJ0B GHOIOIHYECKOI HayKH W TMPOBENEHUS HEC/IOKHBIX
6HOJ'10FH‘IGCKHXBKCHGPHMGHTOB HJIL A3YYCHHUA H CPaBHEHHS KHBBIX OpPraHHu3MOB;

(DOPMHPOBATE OCHOBBI 3KOJIOTHYECKOH I'PaMOTHOCTH:CIIOCOOHOCTH  OI[CHUBATD IOCIENCTBHS
ACATCILHOCTH YENOBEKa B IIPHPOJE, BIHAHHE (DAKTOPOB pricka Ha 3/I0POBBE YENIOBEKA; YMEHHE
BLIOHPATh LENEBBIC H CMBIC/IOBEIC YCTAHOBKUB CBOMX JCHCTBHAX M MOCTYIIKAX IO OTHOLICHHIO K
JKHBOM IIPUPOJIE; OCO3HAHWE HEOGXOMMMOCTH MCHCTBHE 1o COXPaHCHHIOOHOPa3HOOGpasus u
TIPHPO/IHBIX MECTOOOHTAHMUIA, BH/IOB KUBOTHBIX;

OOBACHATL PONb GHONOTHH B HPAKTHYECKOH NesSTeILHOCTH JFONIEH, poJiM YeioBeKa B NPHpPOJE,
POJCTBA OOLIHOCTH NPOHCXOKIEHUS PACTEHHH ’KHBOTHBIX;

(hOPMHPOBATE NPEACTABIEHHS O 3HAYCHHH GHOIOTHIECKUX HayK B pEIIEHHH JIOKAIBHLIX H
TJI00AIBHBIX SKOJTOTHYECKAX TIPOGIIeM.



Conepixanue yuebnoro npeamera.

KpaTtkoe cogepixanue Y4e0Hoii TeMBbl.

Tema

Koauvectno
YaC0B

Conep:xanne

Beeaenne.

3

buonorus HayKka O JXHBOM npupoje. MeToms
HCCIEeNOBaHUA B OHOJIOTHH, CyIIHOCTD XU3HH U
CBOMCTBA JKHBOTO.

Mounexymapubrii
YDOBeHb

10

MostekynsipHsIit ypoBens: o6mas
XapaKTePUCTHKA. YrieBomsl. . CocTas u
crpoenue O6enkoB. DyHKINU GekoB.
Hyknennossie kucnorer, AT® u Jpyrue
OpraHH4Y€CKUe COeqUHEHHS. Buomornueckue
KaTaau3aTopsl

Knerounsrii
YPOBEHb

14

Knerounsiit yposens: o6mas XapaKTepUCTHKA.
O6mwue cBenenus o kierkax. Kietounas
MeMOpana. SI1po. DHaonnazMaTHYecKas ceTs.
Pubocomer. Kommnexe I'ombmxn. JIH30coMbL
Muroxonapuu. [Tnactunsr. Knetounsrii LEHTP.
Opranounns asmxenus. Knetounsre
BKIFOUCHHS. OCOOEHHOCTH CTPOCHMUS KIIETOK
SYKapHUOT M IPOKApUOT. ACCUMUIALINS U
auccumusanust. Merabonusm. Duepreruyeckuit
00OMEH B KIIETKE.

OpranmsmenHbIii
YPOBEHL

14

PasmuoxeHHe oprannsmoB. PasBrTHe MooBBIX
Knerok. Meiios. OmogoTBopenue.
MupusuyansHoe pasBuTHE OpranusMos.
Buorenernueckuii 3akon. O6o6eHne mo Teme:
OpranusMeHHbIH ypOBEHb. 3aKOHOMEPHOCTH
HaCJIeIOBaHHsl TPU3HAKOB, YCTAHOBJICHHBIE | .
Menzenem. MonoruGpuaHoe ckpernusanme.
Henonnoe nomunupopanwue. I'enorun u
(enotun. AHanusupyomee CKpellUBaHue
Hurubpunnoe ckpemupanue. 3aKoH
HE3aBHCHUMOT'0 HACJIEI0BaHHS IIPH3HAKOB,
I'eneruka nosna.

Honynsauuonno-
BH/I0BOii YpPOBeHb

[lomynauuonHo-BHI0BOH YpoBeHDb: 06Imas
XapaKTepPUCTHKA. DKOJIOTHYeCKUe (pakTops H
ycnosus cpenpl. [ToBTopenue mo teme:
JKusotuste. [Ipoucxosxaenne Bunos. Paspurie
9BOJIIOIMOHHEIX IIpeicTaBaeH . [lomysms




KaK SIeMeHTapHast eIHHHUTIA. bopr6a 3a
CYIIECTBOBAHUE H CCTECTBEHHEII 0TGOP.
Bunoo6pazosanue. Makpossomonus.

IKOCHCTEMHBIIH 7 Coobmectro, 9KOCHCTEMa, GHOreoIeHo0s.
YPOBeHb IToeropenne no Teme: Yenonex. Coctas 1
CTPYKTypa coodmecTBa. MeskBUIOBbIE
OTHOLICHHs OpraHu3MoB. [10Tok BerecTra 1
SHEPrud B oKocucTeMe.CaMopa3BHTHE
9KOCHCTEMBL. JKOJIOrHYecKas CyKIECCHs.
O6o6menne mo Teme: « DxocucTEMaY

Buocdepnwrii 11 Buocdepa. Cpenoobpasyiomas nesrensnocrs
YPOBEeHEL oprauusMoB. [losropenne mo teme: O6mas
Guonorus. CTpoenue KieTky. Kpyrosopor
BEINeCTB B OHochepe. DBosmronus Onochepsr.
IloBTOpenne no Teme: Dxomorus. [HIOTe35!
BOSHUKHOBEHUS JKU3HU Ha 3eMile. PasBuTre
TIPEICTABICHUH O IPOUCXOKIEHUH KU3HH.
CoBpemenHoe cocTosiHue po6aemsr. Pazsutie
KU3HH Ha 3emite. Dpbl ApeBHEHIICH 1 JpeBHeit
KU3HHU. PasBuTHE XH3HH B Me3030€ U KalfHO30e
O6o06menmne 1o teme: «ITporCX0KIIEHHE KUZHH
Ha 3emyie». AHTPOIIOTeHHOE BO3ACHCTRYE Ha
ouochepy.OCHOBEI HALHOHATBHOTO
MPHPOIONONIL30BaAHHUS.




Ilepeyens maGopaTopusix, NPAKTHECKHX, KOHTPOJIbHBIX PaboT.

W3 Hux xonuuectBo
Haumenosanue pasnena Bceero
WIH TeMEI JacoB 1abOpPaTOPHBIX | IPAKTHYECKUX KOHTPOJIBHEIX
pabot pabot pabor
Beenenue. 3
Monexysprbrii 10 1
YPOBEHE
Knerounsiit yposens 14 1 1
OpranusMeHHEI 14 5 1
YPOBEHb
[MomynsimmonHo- 9 1
BHIOBOH YPOBEHL
OKOCHCTEMHBIH YPOBEHD 7
buocdepnsrit yposens 11
HUTOI'o 68 8 2
JlaGopaTopusie paoTs
Ne | Homep Tema ypoka, Ha3Banue naGopaToproit paboTel T
ypoka
1 11 Buonorunyeckue KaTaJIN3aTopbl.
JlabopaTopnas paGora Nol
«Paclueruienne nepokcuua Booposa depmenToM KaTanasoiy.
2 19 OcoGennocT cTPOEHHS KIETOK 3yKAPHOT U NPOKAPHOT
Xapakrepuctuka./labopatopnas pabora Ne2
«PaccMaTpuBanme KIeTOK GaKTepHil , paCTEHMI U KHBOTHDIX 110
MHKDPOCKOTIOMY.
3 £ ¢ 3aK0HOMEPHOCTH HAC/IE0BAHNSA IPH3HAKOB, ycranoBJieHHbIe I'. Menaenem.
Monorn6puanoe ckpemusanmue.
JlaGoparopuas paGota Ne3
«Pemenne reneTnueckux 3anay Ha MOHOTHOPHIHOE CKPELHBAHHEY.
4 33 Henosnoe nomunuposanue. Cenornn u ¢enoTUn. AHAaTHM3INpYIOmECe
CKpeluBanue,
JlaGopatopuas pabora Ned
«Pemienne reneTHYECKNX 3a/1a4 HA HACTIEIOBAHIE ITPU3HAKOB MIPH HENOJHOM
JOMWHHUPOBAHHH».
b 34 Jurubpuanoe ckpemusanne. 3aK0H HE3ABHCHMOr0 HACIe0OBAHHA
NPH3HAKOB.
Jlaboparopnas paGora No3,




«Pemenne remetuyeckux 3anay na AUTHOPHIHOE CKpEIUBaHHe). 54
35 I'enernka noJa. Cueniernoe ¢ mosiom HacJiefoBauue.
Jlaboparopras paGora Ne6.
«Pelenue renetnueckux sanay ya HacJiel0BaHKe [IPU3HAKOB, CHEICHHBIX ¢
IIOTIOM.
37 3akoHOMepHOCTH H3MeHUHBOCTH: MYTAaUHOHHAA H3MEHYHBOCTE.
Jlaboparopnas paGora No7
«BblIABICHHE H3MEHYHBOCTH OpPIraHU3MOBY.
42 IMonyasunonno-sunosoii YPOBeHL: 001as XapaKTepHCTHKA.

JlaGopaTopuas paGorta Ne§
«H3yuenne mopdosornyeckoro KPHUTepHs BHAAY. J

-b}dl\):—-

2 o oy

TemaTuka npoexTHoii AesiTetbHOCTH o0yvarommuxes:

Knerkn y6uitups: u ummysurer

JlexapcTBo ot CITH/Ta.

[IpoTHBOBHpYCHBIE BaKIUHEI

Brorexnomnorus u nonyuenue IPEIapaToB UL IHATHOCTHKH H JICUCHHUS Pa3IIHIHBIX
BHPYCHBIX 3a00JIEBAHUIA, B T.4. H IIPOTHB Bupyca CIIF/Ia B npoMBIIIIeHHEBIX MacIiTa6ax.
Komnnekchoe npumenerue apceHana cpeJcTB B 60prde ¢ BUPYCHBIMU 36018 BAHUSIM.
AHTHIeHEI - BellecTBa

CyIHOCTE XU3HU U CBOMCTBA KHBOTO,

['unoTesst BO3SHHKHOBEHHS JKU3HHU.

Meronsr GpuTo HEAMKaIIH 1 BX POJIb B OIIPE/ICJIEHHH 3KOJIOTHYECKOIO COCTOSHMS
BO3YLIHOM CpeJb.

10. Onpesienenne coNUATBHO — IKOTOTHYCCKHX YCIIOBHH JKHIIOTO IIOMEIIECHUS,

11. IIpakTHK OpHEHTHPOBAHHBII TIPOCKT IO OYHINEHHIO y4acTKa Oepera pekw, mapKa i T. 1.

12. CocraBnenue nepeyns HanGoee OMACHBIX (hakTopoB 3arpa3HeHus OKpY:KaIoLlEH cpeibl.



Kazenpapno-rematnyeckoe INIAHHPOBAHHe,

HaumenoBanue
PasIeoB U TeM

XapaKTepHCTHKA OCHOBHEIX
BHJIOB [ICATEILHOCTH YYalHXCsI

YuebHo-
nabopaTopHo
€
obopynoBanu
e

Hata
IUTaH.

I[aTa—l

(akr

Tema 1. Begenne - 3u,

Buonoru nayxa o
KHUBOH IpUpoe

Onpenensior [IOHATHS,
opmupyeMbIe B Xoze u3yuenus
TEMBL. «XapaKTepH3yIOT
GHONOrHIO KaK HayKy O JKHBOIT
npupoze. PackpeiBaroT 3Hauenne
OUOTOTHYECKUX 3HAHHMIT B
COBPEMEHHOH Jku3HU. [TpuBogsT
IPUMEPEI TPOQECCHiA, CBI3ZAHHRIX
¢ buonoruei.

[IpesenTarus

01.09

MeTtonsl
HUCCIIEIOBAHHS B
Omosorun

Onpenemnsitor noxsTHS,
(opmupyemsle B X011 n3yuenns
TEMBEL: «HayKay, «Hay4HOe
UCCIIeI0BaHUE Y, «HAYUHBIH
METO/1», «HAYYHEIH (hakT»,
«HAOJIIONEHHEY, «IKCIIEPHMEHTY,
«THIIOTE3a», «3aKOHY, K TCOPHSY.
XapakTepu3yoT OCHOBHEIE
METO/IbI HaYYHOI'O [I03HAHHS,
STaIbl HAYYHOTO UCCIIeJOBAHMS,
CamocrosTensro dopmymupyror
IPOOJIEMBI HCCIIEOBAHHS.

ITpe3enranus

06.09

CymHoCTS XU3HT "
CBOMCTRBA YKHBOTO

Omnpenensior noHsTHs,
(opmupyemste B Xone u3yueHus
TEMBI: «XKH3HBY, «KH3HEHHEIE
CBOICTBa», «OHOIOTHUECKHE
CHCTEMBI», «0OMEH BEIIECTBY,
«rporeccel OHOCHHTE3a H
pacnaznay, «pa3apakxuMocTby,
«PasMHOKEHHEY,
«HACJIEICTREHHOCTD Y,
«M3MEHYHUBOCTEY, «Pa3BUTHEY,
«YPOBHH OPraHMU3allHH KUBOTO.
JlaloT XapaKTepUCTHKY OCHOBHEIX
CBOMCTB KHUBOT0. OOBACHSIOT
[IPUYMHEI 3aTPYIHEHHNIH,

IlpeseHTanmus

08.09




CBA3AaHHBIX C OIlpenciieHueM
IIOHATHS «KH3HDBY,

Tema 2. Moustekyaspupiii YpoBeHb - 104,

Monexynsaprerit Onpenensitor nonsTHs, peseHTamus | 13.09
YPOBEHB: 00as opMupyeMEIe B X0/1e u3yueHHs
XapaKkTePUCTHKA

TEMBI: «OPraHHYECKHE
BEILECTBaY», «OeKkuy,
«HYKJICHHOBBIE KHCIIOTBD),
«YTJIEBOMBI», «KUPBI (JTMIHIEI),
«OHOTIONIMMEDEDY, «MOHOMEDEI.
XapakTepusyioT MOJIeKy IApHBIii
YPOBEHE OpraHu3aluH JKHBOTO.
OnmucrIBarOT 0co6eHHOCTH
CTPOCHHUS OPraHHYeCKHX BEIEeCTB
Kak OHOIIOJIHMEPOB.

YTIIeBoapL Onpenensior noHsATH, IIpesenTtamus | 15.09
(opmupyemsle B X01€ M3yUeHHS
TEMBI: «YIJICBOLbI, HIH
caxapH/Ibl», «MOHOCAXAPHIBI»,
«IMCaxapHIB»,
«IONTMCAXapUBD), «pUGO3an,
«ne30KkcHpub03ay, «IIOK03an,
«(hpyKTO3an», «raJaKTo3an,
«caxaposay, «MaJibTo3a»,
«JIAKTO3a», «Kpaxmalr»,
«TJIHKOTEH», «XUTHHY.

JIunu e Onpenensror nonsarus, [Ipesentaums | 20.09
(opmupyeMEle B X0/e H3yUeHHSs
TEMBIL: «JIHIHMIDIY, «KUPbD»,
«TOPMOHBIY, «9HepreTudecKas
(GYHKUMS TATHI0BY,
«3amacarommas GpyHKIus
JMOHIOBY, «3alMUTHAS QYHKIMA
JMTIHIOBY, «CTPOUTEIbHAS
(GyHKIHS THIHI0BY,
«peryiaTopHas QyHKIHs
TUnuaoBy. larot
XapaKTEPUCTUKY COCTABA H
CTPOCHHSA MOJIEKYJI JIMITH/IOB.
[TpuBomaT IPHMEpEI JIMIIH/IOB,
BXOJUIIIHX B COCTaB OPraHH3MOB,
MECTa UX JIOKATH3AIl[HH U
GHOJIOTHYECKYIO POk,




Cocras u crpoenue
OenkoB

Onpenensror nonsTHs,
(opMupyeMbIe B X0/1¢ H3yUCHHUS
TEMBL: «OeJKHU, HITH POTEHHEIY,
«IIPOCTBIE M CIIOKHBIE OEIKH,
«aMHUHOKHCJIOTEIY,
«IOJHIENTHIY, «[IepPBHYHAS
CTPYKTypa OeNKoB», «BTOPUYHAs
CTPYKTypa GeNKoBY», « TpeTHYHAs
CTpYKTypa OenkoBy,
«YETBEPTHYHAS CTPYKTypa
OenKoBy». XapakTepusyioT cOCTaB
H CTPOEHHE MOJIEKYJT OeJIKOB,
[IPHYHHBI BO3MOXKHOI'O
HapyIIeHHs IPHPOTHOM

CTPYKTYPBI
(nenatypariu) GenKoB.

ITpezenTarus

22.09

OyHkmn GekoB

Y CTaHaBNMHBAIOT IPHYHHHO-
CIIE/ICTBEHHBIE CBS3H MEKLY
XMMHYECKHM CTPOEHHEM,
CBOMCTBAMH U QYHKIUAMH
OeJIKOB Ha OCHOBE aHANIH3a
PHCYHKOB U TEKCTOB B yueOHHUKeE.
[TpuBonsaT mpumMeps 6€1KOB,
BXOJIAIIMX B COCTAB OPraHH3MOB,
MECT UX JIOKAIH3AIHA H
OMOTOrMYecKoi posu

IIpesenranus

28.09

Hykneunoseie
KHCIIOTEI

Omnpenensror noHsATHS,
(popmupyemeIe B X0/1€ H3yYeHUSI
TEMBL: «HYKJICHHOBas KHCIIOTAY,
«THK», PHK» u np. Jlatot
XapaKTEpHCTHKY COCTARa H
CTPOCHHSA MOJIEKYJT HyKJIEHHOBBIX
KHCIIOT. Y CTaHABJIMBAIOT
IIPHYMHHO-CIICAACTBEHHBIE CBA3H
MEXy XHMHIECKHM CTPOEHHEM,
CBOMCTBAMHU U (QYHKITHUIMH
HYKJIEHHOBBIX KHCIIOT Ha OCHOBE
aHaJIM3a PUCYHKOB H TEKCTOB B
yuebHuke. Pemnaior
Huonoruyeckue 3anauu (Ha
MaTeMaTH4eCKHil pacyeT; Ha
NpHMEHEHNE IIPHHIIKIIA
KOMILIEMEHTapHOCTH)

IIpezenTarus

29.09




AT® u npyrue
OpraHuvecKue
COEIMHEHHs

Onpenensor mousTus,
dopmupyemsie B X011e H3yueHus
TeMEL XapaKTepH3yIoT cOCTaB U
CTpoeHHe MoJIeKysl ATO,
IIpusomar npumeps BHTaMHHOB,
BXOJUIINX B COCTAB OPraHU3MOB,
H UX OMOJIOTHYECKO POJTH.

[IpesenTanus

04.10

buonoruueckue
KaTaIu3aToOpEI

JIP Nel mo
TeMe:«Pacimerienne
[IEPOKCH/Ia BOJIOPOIa
bepmenToM
Karanazomy.

Onpenensior nonsTus
(opmupyemMble B X0/e H3yueHus
TEeMBI: «KaTAIH3aTOp,
«(epmenT», «kodepMenT,
«aKTHBHBIH LEHTP (epmeHTa,
XapaKkTepH3yIoT poIb
OHONIOrHYeCKHX KaTAIM3aTOPOB B
Ki1eTKe. ONHUCHIBAIOT MEXaHHU3M
paboTs! BepmenToB. [TpuroIST
IpUMEPEI (pepMEHTOB, HX
JIOKATH3alMK B OPraHu3Me H UX
OuoorHyeckoi pom.
OtpabarbiBaror ymMmeHus
(GopMyHpPOBATE rHIIOTE3EL,
KOHCTPYHPOBATE, IPOBOJHTE
9KCIIEPUMEHTEL, OLEHHBATh
TIOJIy YCHHEIE PE3YJIBTATHI Ha
OCHOBE COJIEPIKAHUS
NabopaTopHOi paGoThl

ITpesenTanus

06.10

i

Bupycer

Omnpenensior nousTus,
(opmupyeMsle B X0/1e H3yUCHHS
TeMbI. XapakTepu3yIoT BUPYCEI
KaK HEKJICTOYHBIE (DOPMBI JKH3HH,
OITHCBIBAIOT ITHKJI Pa3BUTHA
BUpyca. ONuceIBaIOT 061IMiA 1Al
CTpOCHHS BUPYCOB. [IpuBosaT
[IPUMEPEHI BUPYCOB H
3a00/IeBaHHUIA, BHI3EIBAEMBIX HMH.
ObcyxnaroT mpobieMs!
MPOUCX0KAECHHS BUPYCOB

ITpezenTarus

18.10

Ob6o6menwue mo
TeMe:«MonekyspHe!
H YPOBEHBY.

HaroT onenky Bospacraromeii
POJIH €CTECTBEHHBIX HAYK H
Hay4HBIX HCCIIEJOBAaHHI B
COBPEMEHHOM MHpE,
IIOCTOSTHHOMY IIpOLIecCY
3BOJIIOIMH HAYYHOTO 3HAHHMA.

IIpesenTanus

20.10




Tema 3. Knerounslii yposens - 14u.

—

KiieTounslit yporens:
obnras
XapaKTEePUCTHKA,

Ompenenaior nonaTus,
(opmupyemsle B xozie H3yueHns
TEMBI: «KIIETKA», «METOIbI
U3YUEHHUS KIETKHY, «CBETOBAS
MHKPOCKOIIMAY, «IEKTPOHHAS
MHKPOCKOTIHAY, «KJIETOYHAS
TEOPHsD». XapaKTepHU3YIOT KIETKY
KaK CTPYKTYPHYIO H
(QYHKUHOHANBHYIO €HHHITY
JKU3HH, €€ XHMMUYECKUH coCcTas,
MeToAb! H3y4eHus. OObACHAIOT
OCHOBHEIE ITOJIOJKEHHSI KJIETOYHOI!
TEOpPHH.

[IpesenTtanus

25.10

O6mue ceeneHus o
Knetkax. Kietounas
MeMOpaHna

OmnpenesisitoT TOHSTHSI,
(bopmupyemble B X0/1¢ H3y4YEHHS
TEMBIL: «IIHTOIIA3MAaY, «SIAPO»,
«OpPraHouAbI», «<MeMOpaHay,
«KJIETOYHAsi MeMOpaHay,
«(aronuTo3», K TMHOLIUTO3Y.
XapaKkTepH3yIOT H CPaBHHBAIOT
IIpoLecchl (haronnuTosa u
NHHOLKUTO3a. OIMHCEIBAIOT
0COOEHHOCTH CTPOCHHS YacTel 1
OpPTaHOUIOB KIIETKH.

[IpezenTanus

27.10

Snpo

Onpenensior mousTHsI,
(opMupyeMEIe B X0JI€ M3yUeHUS
TeMbI. XapaKTepH3yIOT CTPOCHHE
s/ipa KJIETKH U €ro CBSI3H C
IHIAOMIA3MATHYCCKOH CETRIO.
Pemaror Guosioruyeckue 3a1aqu
Ha OIIpeJIeIeHHE YHCIa XPOMOCOM
B ralIOHTHOM H JHIIJIOUHOM
Habope

[Tpezenranus

01.11

~J —

DHIOMIa3MaTHYecKa
s ceTh. PubocoMerl.
Kommnexe INonpmxm.
JIuzocoMel

Omnpenensior noHATHS,
(opMupyeMEIe B X0/ie U3yYeHUST
TeMBL. XapaKTepU3yIOT CTPOEHHE
MIEPEYHCIIEHHBIX OPTaHOH/IOB
KJICTKH ¥ UX (DYHKITHH,
YcTaHaBIMBAIOT IPUYHHHO-
CIIE[ICTBEHHBIC CBSI3U MEXY
CTPOEHHEM U ()YHKIHAMH
OMOJIOTHYECKHX CHCTEM Ha

ITpe3enTanus

03.11




IIPUMEPE KIECTKH, €e OPraHOUIOR
U BBEIIIOJIHAEMBIX HMH ()yHKLIHIA.

1 | Muroxouapum. Onpenensaror nonsaTus, [Mpesenramus | 08.11
8 | [nactuper. (opmupyeMEle B Xo/ie H3yUeHHs
Kiterounbiii nentp. TEMBI: «MUTOXOH/IPHHY,
Opranoup
b i «KpI:ICTLI», «IITIACTHIBIY,
S «IEHKOTIIIACTEI», «XJIOPOIIACTEDY,
BKJIFOYEHHS «XPOMOIIJIACTBIY, «TPAHBIN,
«KJIETOYHBIH UEHTpPY,
«LHTOCKEJIETY,
«MHKPOTPYOOUYKHY,
«LUEHTPHOIINY, KBEPETEHO
JIENIEHHUS), « PECHHYKHY,
KTYTHKHY, «KJIETOYHBIE
BKIIOUCHH». XapaKTePH3YIOT
CTPOEHHE NMEPEUUCTICHHBIX
OPraHOUIOB KJIETKH H HX
byHKIHY.
1 | OcoGennocrn OnpenensroT mousATHs, [Tpesentamus | 10.11
9 | cTpoeHus KiIETOK (opmupyemMsle B Xo1€e H3yUeHHs
OYKapHoT U TEMBI: KIIPOKAPUOTHIY,
[IPOKapHOT «3YKapHOTEI», «aHa3pPOOEI»,
Xapakrepuctuka JLP. | CHOpED». XapakTepH3yoT
Ne2 o Teme: 0COBEHHOCTH CTPOEHHS KIIETOK
«Paccmatp i MPOKAPHOT H 5YKapHOT.
KJIETOKOaKTepHii, C - ——
S PaBHHUBAIOT 0COOEH
e CTPOEHUS KJIETOK C IEJIBIO
MHKPOCKOTIOMY. BBISBJICHHSA CXOJCTBA M Pas3/IMIUs
2 | Accumusims u OmnpenensitoT nousTHs, Ilpezentanus | 15.11
0 | maccummnsmms. (bopmupyemeie B X0 H3YYICHHSA
Merabosmism TEMBI: «aCCHMMUIAIIUS,
«TUCCUMHIIALIAL Y,
«meraboimsmy. O6CyKaaroT B
KJiacce mpoOiieMHEIe BOIIPOCHI,
CBA3AHHLIE ¢ MpoIleccaMH 00MeHa
BEIIECTB B OHOJIOTHYECKHX
cucremax
2 | DOHepreTHYECKH Onpenensior NoHATHS, [IpesenTanus | 17.11

o0MeH B KJleTke

(popmupyembIe B X0/1€ H3yYeHUS
TEMBIL: «HETIOJIHOE KHCIIOPOIHOE
(epMeHTaTHBHOE pacIienIeHne
TIIIOKO36IY, «TTTHKOJIH3Y, «II0JHOE
KHCIIOPOJIHOE pacIIenjeHne
IIIOKO3BD), «KJIETOYHOE




ABIXaHUE». XapaKTepU3yIOT
OCHOBHBIE JTaIIbI
SHEPreTHYECKOTO 0OMEHa B
KJIETKaX OpraHu3MOB.
CpaBHHBAIOT SHEPreTHYECKYIO
9} pexTHBHOCTE rIHMKONH3a U
KJIETOYHOTO JBIXaHHs

[\

doTocHHTE3 H
XEMOCHHTE3

Onpenensor nousTus,
(popmupyemsle B x011€ H3yUeHUs
TEMBIL: «CBETOBast (aza
horocunTesan, «temHoBas dasa
orocurTe3aY, «hOTOMH3 BOABIY,
«XEMOCHHTE3», «XeMOTPO(LI»,
«HUTpUHUUMpYIOIIHE GaKTepHn .
PackpeiBaroT 3nauenue
orocunTesa. Xapakrepusyror
TEMHOBYIO H CBETOBYIO (pa3kl
(oTocunTesa o cxeme,
IIPUBEJIEHHOH B yueOHHKeE.

IIpesenranus

29.11

ABTOoTpO(EI H
reTepoTPOQBI

Onpenensiror nousTHs,
(opmupyemsIe B X01€ H3yUEHHUS
TEMBI: «aBTOTPO(EI»,
«reTepoTpoduI», «PoToTpOdBIY,
«XeMOTPO(BI», «canpopHTELY,
«IapasuThly, «TOJI030HHOE
nutanue», CpaBHHBAIOT
OpraHHU3MBI 10 c11ocoly

IOy YEHHS THTATEIBHBIX
BeecTB. COCTaBIAIOT cXeMy
«Knaccuduxanus opranu3Mos 1o
croco0y MUTaHHA) C
[PUBEJCHUEM KOHKPETHBIX
IIPUMEPOB

[TpesenTarus

01.12

[\

Curres 0eIKoB B
KJIETKE

OnpenensioT noHATHS,
(opmupyemele B X0/ie H3yueHH
TEMBIL: «T€HY», «TeHETHYECKUI
KOJI», «TPHILIETY», KKOJIOHY,
«TPAHCKPHIILUIY, KAHTHKOJOHY,
«TPaHCILLNLY, «IIOJHCOMAY.
XapakTepH3yIoT IPOLECCEI,
CBSI3aHHBIE ¢ OHOCHHTE30M Oenka
B KieTke. ONUCHIBAIOT MPOIECCH]
TPAHCKPHIIIHH U TPAHCIISIHH

[TpesenTanus

06.12




NIPUMEHAS IIPHHITUIT
KOMIIJIEMEHTapHOCTH H
IFEHETHYCCKOI'0 Koga

JleneHue KeTKH.
Mutos

Onpenenstor nousTus,
(opmMHupyeMbIe B X0z1e U3yUeHHMs
TEMBI: «MHTO3», KMHTEp(hazay,
«mpodazay, «Mmeradazan,
«anadasay, «tenogasa,
«PEnYTUIMKAIAY, «XPOMATHILI»,
«LCHTPOMEpPA», «BEPETECHO
NeleHus . XapaKTepu3yoT
Ouooruyeckoe 3HaYeHUE
MuTO3a. ONUCEIBAIOT OCHOBHEIE
(a3sl MuTO3A.

IIpesenTamus

08.12

Koutponsnas pabota
Nel mo Teme:
«CtpoeHue u
JIEIIEHHE KJIETOKY.

ITokaspIBaroT 3HAHMS TEPMMHOER;
Ha3bIBAIOT OPraHOUJIBI  KJIETKH,
TPYIIBl XUMHYECKUX 3JIEMEHTOB,
BKIIOYEHHBIX B  XHMHYECKHH
COCTaB  KJIETOK; TEpPEUHCIIAIOT
THIIBI MUTaHKs; (a3bl MUTO3a

13.12

O0o001eHne Mo TeMe:

«Knerounprit
YPOBEHBY,

XapaKTepH3yIOT CTpPOEHHE,
(yHKIMH M XHMHYECKHIT cOCTaB
KIIeTOK (OakTepwuii, rpubos,
PACTEHHH H )KHBOTHBIX);
(aHepreTuyeckuii u
IUIACTHYECKHH 00OMEHbI);
CYIIHOCTBL MHTO3a. [IpuBoaAT
IIPUMEPBI, MOKA3LIBAIOLIHE
B3aMMOCBSI3b CTPOCHHUS U
byHKIHIT KITeTOK

15.12

Tema 4. OpranusMeHHbIi ypoBeHs -

144,

Pasmuoxkenune
OpraHHU3MOB

Onpenensior NoHATHS,
(opmupyeMbIe B X0/l H3YYCHUS
TEMBI: «Pa3MHOKCHHE
OpPraHu3MOBY, «becronoe
PasMHOXKEHHE», IIOUKOBAHHEY,
«JIETICHUE Telay, «CIIOPBI»,
«BETETATHBHOE PAa3MHOKCHHEY,
«I10JI0BOE pa3sMHOKEHHEN,
«rameTsly, «repMabpoauTEIY,
«CEeMEHHHKHY, « THYHHKHY,
«CIepMaTO30H/IbI,
«TUNEeKIeTKHY. OnUChIBalOT

[Ipe3enTanus

20.12




CIocoOBI BEreTaTHBHOIO
Pa3MHOXEHHS PacTEeHHIt,

2 | Pa3BuTHE n0OBEIX Onpenensior nouaTus, [Mpesenramus | 22.12
9 | xietok. Meiios. (opMupyeMbIe B X0j1e H3yUeHHs
Omnonorsopenne TeMbl. CpaBHUBAIOT MUTO3
Meio03. OOBACHSIOT
OHOJIOTHYECKYIO CYIIHOCTH
MHTO34 ¥ OILIOJ0TBOPEHHS
3 | MunuBuayansHOe Onpenensior nouaTHs, [Ipesenrtamus | 27.12
0 | passurue (opmupyemble B X0z1€ H3yUCHUSI
OpLaHHMOR: TeMbl. XapaKTepU3yIoT EPHOIEI
Buorenernueckuii
- oHrorenesa. OMHCHIBAIOT
0COOEHHOCTH OHTOrEeHE3a Ha
IPHMEPE PA3IHYHBIX TPYIII
opranu3MoB. OOBACHIIOT
OHOJIOTHYECKYIO CYIHOCTD
OHOreHeTHYECKOro 3aK0Ha.
3 | O6obmenne mo Teme: | OmpenesIOT MOHATHS, 29.12
1 ((OpFaHH3M€HHBIﬁ C(I)OpMIdeBaHHBIC B X0Je
FPuERERy, u3ydeHus TemMbl. OTpabaThIBaIoT
yMeHus GopMyIHpoBaTh
THIIOTE3BI, KOHCTPYHUPOBATD,
IIPOBOJUTE HKCIIEPUMEHTEI,
OLIEHUBATh MOJIyYEHHLIE
pe3yJIbTaThl
3 | 3aKOHOMEpPHOCTH OnpenensaroT noHaTHs, IIpesenranus | 10.01
2 | HacnemoBaHUs (opmupyembIe B X0/1€ M3YUIeHUS]
B e TEMBI: «THOPHI0IOTHUECKHIA
YCTaHOBJICHHI:Je F METO», {(9YUCTEIE JIHHHH),
MenzeneM.
MoHorHGpHIHOE «MOHOTHOPHU/IHBIE
CKpeLIHBaHHe, CKPELIMBAHUAY, «aJUIEIBHEIC
JIP.Ne3 1o Teme: T€HBI», KTOMO3UTOTHEIE H
«Pemenue T€TePO3UTOTHBIE OPTaHH3MBIY,
TCHETHIECKUX 3a/1a9 | « JOMHHAHTHEIE U PEIIECCHBHEIE
Ha MOHOrHOpHIHOE PH3HAKH Y, «PACIIEIIICHHEY,
CKPELIMBAHUEY.

«3aKOH YHCTOTEI
rameTy. XapakTepu3yroT
CYIIHOCTb THOPHI0IOrHYECKOTO
MeToaa. CoCTaBIAIOT CXEMBI
ckpernuBanud. QOOBICHIIOT
[IHTOJIOTHYECKHE OCHOBEI
3aKOHOMEPHOCTEH HaCjIeI0BaHHUsI




IPU3HAKOB IIPH MOHOTHOPUIHOM
CKpenruBaHuu. Pemaror 3agaun
Ha MOHOTHOPH/IHOE CKpEIlHBaHHe

3 | Henosnoe Onpenensror monsTHs, [Tpesentauusa | 12.01
3 | momuHMpOBaHHeE. dbopmupyembie B x01€ H3yUCHMS
['eHOTHIl I QeHOTHIL. | yer: «memommoe
Ananmuzupyromee
JOMHHHUPOBAHUE), «€HOTHIIY,
CKpeIIBaHue
IIP Nodh i pante: «(enoTumny, «aHaMU3MpyIOmEe
«Permene CKpeuuBanue». XapakTepusyroT
TEeHETHYECKHX 3a7ay | CYIIHOCTh aHAIH3UPYIONIEro
Ha HacJe/I0BaHue ckperMBanus. COCTaB/sIOT
[IPU3HAKOB NpH CXEMEI CKpeluBanus. Pemaror
A 3a]1a4 Ha HacJIe[0BAHHE
JOMHHHPOBAHHH Y,
[IPU3HAKOB IIPH HEMOJIHOM
JIOMHHUDPOBaHHUH
3 | Aurubpuanoe OmpenensoT moHATHS, JIaBoparopro | 17.01
4 | ckpelmBanue. 3aKoH (GopmupyeMeIe B X0/ie U3yUeHUsT | €
HESARMEMMOTD TEMBI: «IMTHOPHIHOE obopynoBanu
HaCJIeTOBaHHSI e
CKpELIUBAHUEY, «3aKOH
NPHU3HAKOB
B
JIP No5 o HE3aBHCHMOTO HaCJIe/IOBaHH
TeMme:«Pemrenmne IIPU3HAKOBY, «IIOJUTUOPHIHOE
FCHCTHYCCKHUX 3a/a4 | CKPCIIHBAaHHE», «pPCIICTKA
Ha AurHOpuIHOE [Tennerax. JlaioT XapakTepucTuKy
CKpeIIHBAHHE. 1 00BACHSIOT CYIHOCTb 3aKOHA
HE3aBHCHMOTO HaClIeI0BaHHSI
npu3HakoB. COCTABIISIOT CXEMEI
CKPEIIMBaHHS H PELIETKH
Ilennera. Pemator 3amaun Ha
JUTHOPUIHOE CKPEIIHBAHUE
3 | I'eneruka moJa. Onpenensior moHATHS, JIaGoparopro | 19.01
5 | CueruteHHoe ¢ osioM popMupyeMEIe B X0O/1€ H3YUYEHHS | €
A UBREHS TEMBI: «ayTOCOMEDY, II0JIOBBIE 000py I0BaHH
JIP Ne6 o €

Teme:«Pemrenue
FeHETHYECKHX 3324
Ha HacJIeJOBaHHE
IPH3HAKOB,
CIEIMIJIEHHEIX C
TIOJIOM».

XPOMOCOMBEI», KTOMOIaMEeTHBII
II0JI», «TE€TEPOTaMETHBIN O,
«CIICTIJICHHE I'EHA C TIOJIOM,
CocraBisioT cxeMsl
CKpEeLIMBaHUA. Y CTAHABIHBAIOT
MIPUYHHHO-CJICICTBEHHBIE CBA3H
Ha IIpUMepe 3aBUCHMOCTH
pasBUTHA 110J1a 0cObH OT ee
XpoMOcoMHOro Habopa. Pemaror
3aJla4M Ha HAacleORaHHE
NIPH3HAKOB, CLICIUIEHHBIX C ITOJIOM




3 | OBoGuienue o Teme: | Onpenensior NOHATHA, 24.01
6 | «3akoHEI Menpensy. c(opMHEpOBaHHEIE B X071e
H3yYCHHS TEMBI.
OtpabartsiBaior yMeHust
¢opmymposars rumotTessr,
KOHCTPYHPOBATE, IPOBOIUTE
OKCIIEPHMEHTEI, OI€HHBATh
TMOJIyYEHHBIE Pe3YJIbTATHI
3 | 3akoHOMEpHOCTH Onpenensior noHaTHs, Jlaboparopro | 26.01
7 | H3MECHYHBOCTH: (opmupyemsle B Xone u3yuenus | e
MyTallHOHHAA TEMbI: «A3MEHUHBOCTb, obopynosanu
H3MEHYHBOCTE. «vonHbEKATI, e
JIP Ne7 1o Teme:
T «MOJM(DUKAITHOHHAS
H3MEHUYHBOCTH H3MEHYHBOCTBY, «<HOPMa
OPraHHu3MOBY. peakiny, XapaKTepusyoT
3aKOHOMEPHOCTH
MOIH(DHUKAITHOHHOMH
HU3MEHYHBOCTH OPTaHH3MOB.
Bemonnsror npaktuyeckyro
paboTy O BBEISBICHHIO
U3MEHYHUBOCTH Y OPTaHH3MOB
3 | 3akoHOMepHOCTH OmnpenensroT nousTHs, IIpezentanus | 31.01
8 | H3MEHUHBOCTH: (GopMHpyeMbIe B X0/1e H3yUCHUS
MyTallMOHHAast TEMBI: «T€HHBIC MYTAIHHY,
e «XpPOMOCOMHBIE MYTaIlHH»,
«TCHOMHBIE MyTallUW», KYTPATa»,
«OEITICITHSTY, Ty TUTHKAIAS,
«HHBEpCHA, «CHHApOM [layHay,
«TIOJIMIITIOU/THA Y, KKOJIXHIHHY,
«MyTarcHHbIE BEIIECTBAY.
XapaKTepHu3yIOT 3aKOHOMEPHOCTH
MYTaIHOHHOH U3MEHYHBOCTH
OpPraHHU3MOB.
3 | OcHOBHBIE METOIBI Onpenensror noHsTHS, IIpesentanus | 02.02
9 | cemexuuu pacTeHuH,

JKUBOTHBIX U
MHKpPOOPranu3MoOB

dopMuEpyeMbIe B X01€ H3yYEHUS
TeMBI. XapaKkTepH3yIoT METO/IBI
CEJIEKLIMOHHOMH paboTEL.
CpaBHHBaIOT MaccoBbIil H
HHJIMBHAYaIbHBIN 0TOOp.
l"oToBAT coobLIeHHUS K ypOKy-
cemuHapy «Cenexuus Ha ciyxbe
YeI0BeKay




NN

O0obI11eHue 11O Teme:

Brictynator ¢ coobuennsimu, 07.02
0 | «Cenexmmsy. 00CY>KIaI0T COODIIEHUS ¢
OAHOKITACCHUKAMH H YYHTEISAMHU
4 | KontponsHas paGora 09.02
1 | Ne2
Tema 5. Iony1AnHOHHO0-BHI0BOIT YPOBEHD - 4.
4 | Ilomynsuuonno- Onpenensror mousTus, JlaGopatopro | 14.02
2 | BHJIOBOH YPOBEHb: (opmupyeMble B Xoae H3ydeHns | €
obmas TeMbl. JlaloT XapaKTepucTHKy obopynosanu
EAPIETSRHGTHRE JLP KPHTEPUEB BU/A, IONYJISIHOHHOM | ©
Ne8 no Teme: y
«Msyuenne CTPYKTYpbI BHAa. ONHCHIBAIOT
Mopgonorageckoro | CBOMCTBA IOy AU,
KPHTEpHsI BUIaY. O6bacHsIOT poss
PENnpoOnyKTHBHOH H30JALHMH B
NOJIEPIKaHHK LEJIOCTHOCTH BH/A.
Brmonnsror npaktiueckyro
paboTy o H3yYEeHHIO
MOpP(OIOTHIECKOT0 KPHTEPHs]
BUJIA.
4 | Dronoruueckue OnpenessiroT mOHATHSA, [IpezenTanus | 16.02
3 | dakropst n ycnosus (GopMEpyeMEIe B X0JIe U3y UCHHUS
CpEAnL TEMbI: «aGHOTHYCCKHE
9KOJIOTHYECKHEe (haKTOPEI»,
«OMOTHYECKHE DKOJIOTHUECKHE
(haxTOpBI», «AaHTPOTIOrEHHBIC
9KOJIOTHYECKHE QaKTOPhI»,
«9KOJIOTHYECKHUE YCIIOBHSY,
«BTOPHUYHEIE KITAMATHYECKHE
(akTops». JlaroT
XapaKTePHCTHKY OCHOBHBIX
3KOJIOTHYECKUX (haKTOPOB U
YCIOBHH Cpebl.
4 | Bnusuue YcTaHaBIHBAIOT IPHYHHHO- ITpezentanus | 21.02
4 | 5KOJIOrHYECKHX CIICICTBEHHBIE CBI3H Ha NPHMEpPE
(akropos na BJIMSTHHS 3KOJIOTHYECKHUX YCIIOBHM
OpraHHu3MBI HA OpPTaHU3MEL
4 | TlporcxoxacHHE Omnpenensior moHsATHS, [IpesenTanus | 23.02
5 | BunoB. PazButue (bopMpreMBIe B X0JIe U3YYEeHUs
SO R, TEMBI: «3BOJIFOLHAY, «TEOPHS]
[IPEJCTaBICHUN

JapBHHay, «ABHKYIIHE CHIIBI
IBONIOLUHY, «M3MEHUYHBOCTEY,
«boprba 3a cylecTBOBaHHEY,
«eCTECTBEHHBIH 0TGOPY,
«CHHTETHYECKas TeOPHs




9BOJIIOLMAY. JlatoT
XapaKTEePUCTUKY U CPABHHBAIOT
9BOJIIOLMOHHBIE NIPEACTABIICHHS
XK .B.Jlamapka 1 ocHOBHBIE
nonoxenus yuenus Y. Japeuna.
OOBACHAIOT 3aKOHOMEPHOCTH
3BOJIFOLHOHHLIX TPOIECCOB C
no3unuit yuenus Y. /lapsuna.
[oToaT coobmenns wim
npeseHTauun o Y. Jlapeude B Tom
YHCIIE ¢ HCITOIL30BaHHEM
KOMITBIOTEPHBIX TEXHOJIOTHIA.
Paboraror ¢ MutepreToM kak ¢
HCTOYHHKOM HH(popMaIuu

4 | Tlonynsuus xak Onpenensiior nonsiTus, [IpesenTanus | 28.02
6 | aneMeHTapHas (GopmupyeMsie B x0/1€ H3YyYEHHUS
CAHahTA TEMBI: «IIOIYJIAITHOHHAS
TeHETHKa», «TeHO(OH 1.
HaspiBarot npuunns
H3MEHYHBOCTH reHOo(oH A.
O6cysxmaror npo6ieMsl
ABIDKYIIMX CHJI 3BOJIFOLMH C
MO3HLIHH COBpEMEHHO
ononoruu.
4 | bops0a 3a OnpenenstoT mousTHs, [Ipesentanus | 01.03
7 | cyliecTBOBaHME H

€CTECTBEHHBIH 0TOOD

(bopmupyembIe B X01€ H3yUeHUs
TEMBI: «BHYTPUBH0Bas Goprba
3@ CYLIIECTBOBAHHEY,
«MexBHI0Bas Goprba 3a
CyLIeCTBOBaHHE», «Ooprba 3a
CYILLIECTBOBAHHE C
HeOJIaroNMpUATHBEIME YCJIOBHAMHE
CPeIbI», «CTAOMITH3NPYIOUIMI
€CTECTBEHHBIH 0TOOPY,
«ABHIKYIIHH €CTeCTBEHHBIN
oTbop». XapakTepusyoT hopMeI
6opr0EI 3a CyleCTBOBaHHE H
€CTeCTBEHHOI0 0TOOpA.
PazpabareiBaror sKkcriepuMeHTHI
110 U3YYEHHIO NeicTBHM oTGOpa,
KOTOpBIC CTaHYT OCHOBOI
Oynyiero yye6Ho-
MCCIICIOBATEIbCKOrO IPOEKTA.




oo

Bunoo6paszosanue

Onpenensitor noHsTHS,
opMupyemEle B X01e H3yUeHus
TEMBI: « MUKPO3BOJIIOLIHSIY,
«H30JIALHUAY, «PEIPOLYKTHBHASL
H30JLIUSY, «BHI000pa3oBaHuey,
«reorpa)uaeckoe
BHJ000pa3oBanuey.
XapakTepu3yIoT MEXaHH3MBI
reorpaduueckoro
BHJ000pazoBanus.

[IpesenTanus

06.03

%

Maxkposgosronus

OnpenensioT noHsATHS,
(bopmupyeMbIe B X0/1e H3yueHHs
TeMbI. XapaKTepH3yIOT IIaBHbIC
HaIPaBJICHHUS SBOJIIOLUH.
CpaBHUBAIOT MHKpPO- 1
MakposBooIHIo. PaGoraror ¢
JOTIOJIHUTETEHBIMH
HH()OpManHOHHBIMH
HCTOYHHKAMH C LIEJLI0
HOATOTOBKH COOOIEHH S HIIH
MYJIBTHME/IHA IIPE3CHTAIINH O
(akTax, JOKa3bIRAIOMINX
5BOJIFOLIUIO

[TpesenTanus

13.03

W

O06o001menue o Teme:
«ITonmynsmusy.

Brictynarot ¢ coobmennsamu,
00CyKIAI0T COOBIIEHHS ¢
OIHOKIIACCHUKAMH H YUHTEJISAMH

15.03

Tema 6.9xocucremMubIil ypoBens - 74.

Coo0l1ectBo,
3KOCHCTEMA,
OHOreoIeH03

OmpenensoT moHaTHS,
(GopmupyeMEIe B X0/1€ H3YUeHUS
TeMBI: «OHOTHYECKOE
co001IecTBOY, «GHOIIEHO3,
«3KOCHCTEMaY, «OHOTeOIEHO3Y.
OIHCEIBAIOT ¥ CPABHUBAIOT
9KOCHCTEMBI PA3IHIHOTO YPOBHIL.
[TpuBOAT IPUMEPEI B3KOCHCTEM
Pa3Horo ypoBHs. XapaKTepU3yIoT
aKBapUyM KaK HCKYCCTBEHHYIO
HKOCHCTEMY

ITpezenrarnus

20.03

wh

Cocras u cTpykTypa
coobuiecTBa

OmpenenstoT nonaTus,
GopmMupyeMBIe B X0/€ H3yYeHHs
TEMEL XapaKTepHU3yIoT
MOP(OJIOTHIECKYIO 1
IIPOCTPAHCTBEHHYIO CTPYKTYPY

IIpe3enrarnus

22.03




coo0ImecTs. AHau3HupyIOT
CTPYKTYPY OHOTHYECKHX
COODIIECTB 110 cxeme

MexBunoBEIC
OTHOIIIEHUSI
OpPraHu3MOB

Ornpenensior nousTus,
bopmupyembie B X01e M3yyenus
TeMBlL. Pemaror sxonoruueckue
3a/]a49M Ha IpUMeHEeHHe
9KOJIOTHYECKHX
3aKoHOMepHocTell. [IpusogaT
IIPAMEPHI ITOJIOKHTEIBHBIX H
OTPHIIATENBHEIX
B3aHMOOTHOIIEHHH OpraHU3MOB B
MO JISAIIHAX

[TpesenTtanus

27.03

wn

IToTok BemecTBa 1
DHEPIruH B
JKOCHCTEME

Onpenensitor nonsTHs,
opMHpyembIe B X0jie H3yUeHus
TEMBI: «THPaMU/Ia YUCIIEHHOCTH U
Oduomacce», Jlator
XapaKTepHCTUKY POJTH
aBTOTPOGHBIX U TETEPOTPOPHEIX
OPTraHU3MOB B 3KOCHCTEME.
Pemarot skonoruyeckue 3anaun
Ha [IPUMEHEHHE IKOJIOTHYECKIX
3aKOHOMEPHOCTEH

[Ipesenranus

03.04

Camopaseurue
9KOCHCTEMEL.
DKoJjoruyeckas
CYKIIECCHSsI

Onpenensaror nonsaTus,
(opMupyeMEle B X0/ie H3yUeHHs
TEMBI: « PABHOBECHEY,
«IEPBUYHAS CYKLIECCHSN,
«BTOPHYHAS CYKIIECCHS».
XapaKTepHU3yIOT POIECCH
CaMOpa3BUTHS SKOCHCTEMBI.
CpaBHHBa}OT NEPBHYHYIO H
BTOPHYHYIO CYKIIECCHH.,
PaspabatriBaror mwiana ypoka-
9KCKYPCHH

ITpezenTamnus

05.04

O6o0bmmaromuii ypok
—3KCKYPCHSI

['oToBAT OTYET 06 3KCKYpCHH

17.04

~] Lh|O\ Lh

Tectuposanue

Boitensats cxoncTea u pasmayns B
(pyHKIHOHHpPOBAHHM HA3EMHBIX K
BO/IHBIX 3KOocHCTEM. JlaBaTe
XapaKTCPHCTUKY ACATEIbHOCTH
YeJI0BEKA KaKk OTHOMY M3
PETyJIHPYIOIUX (PaKTOpOB B
9KOJIOTHYECKUX CHCTEMAX

19.04

Tema 7. Brnocdepuwiii ypopens - 94,




Buocdepa.
Cpenoobpasyionas
JIESTENEHOCTE
OpTaHH3MOB

Onpenenstor nousTus
«buocdepar, «BoxHas cpenay,
«HA3eMHO-BO3/JyILHAs Cpeay,
«TI04YBa», «OPraHU3MBI KaK cpesia
OOHTaHHs», «MEXaHHYECKOE
BO3JICHCTBHEY,
«(PU3UKO-XMMHYECKOE
BO3/ICHCTBHEY, «IIEPEMEILCHHE
BEIIICCTBAY, «TYMYCH,
«unbTpanusy. Xapakrepusy ot
OHocepy Kak roGansHyo
sxocHcTeMy. [IpuBomsat npumeprr
BO3JICHCTBHS JKUBBIX OPTaHU3MOB
Ha pas3IM4HbIe CPE/b] JKU3HH

ITpesenramus

24.04

wn

Kpyrosopor Bemects
B IIpUpoje

Omnpenensior nouaTus
«OHOTeOXMMUYECKHH LUK,
«OuoreHnsle

(MUTaTENLHEIE) BEIECTRAY,
«MHKPOTPO(HBIE BEIECTBAY,
«MaKpoTpo(HBIC BEIIECTBAY,
«MHKPO3JIEMEHTBI». XapaKkTepusy
IOT OCHOBHEIE OHOT€OXHUMHYECKHE
LUKJIBI HA 3eMIIe, HCIIOMIB3Y s
HJUTFOCTPalMK yIeOHHKA.

[TpezenTanus

26.04

OBOJIIOLHS
buochepsr

OnpenensioT NOHATHS «KHBOE
BEIECTBOY», «OHOreHHOE
BEIIECTBOY», « OHOKOCHOE
BELIECTBOY, «KOCHOE BEIIIECTBOY,
«3KOJIOTHYECKHI KPH3UCY,

XapaKTepu3yroT IPOIIeCCh
PaHHETO 3Tana dBOJIIOIHH
Onocepsr.

CpaBHHBAIOT 0COOEHHOCTH
KpyroBOpOTa yIjieponaa Ha pa3HbIX
3Tanax 3BoJIFONUH GHochepsl
3eMIIH.

OOBACHAIOT BO3MOIKHEIE
MNPUYHHBI DKOJIOTHUYECKHUX
KPH3HCOB.

[pesenTarus

03.05

['unoressr
BO3HHKHOBEHHS
JKA3HH Ha 3emiie

Onpenensior nmoHsTHS
«KpearruoHu3M»,

IIpesenTanms

08.05




«CaMOIIPOU3BOJIBHOE
3apOXKJIEHUEY, «THIIOTE3a
CTallHOHAPHOTO COCTOSTHHSY,
«THIOTE3a NaHCTIEPMHUH Y,
«rUnoTe3a OMOXUMHYUECKOiT
9BOJIIOIHK Y. XapaKTePH3yIOT
OCHOBHBIE THITOTE3EI
BO3HHKHOBEHHS JKH3HH Ha 3emte.
O6cysxnatoT Bompoc
BO3HHKHOBEHHS KH3HH C
OJTHOKJIACCHHKAMH H YYHTEJIEM

(@)

Pa3Butue
[IPEJICTABIICHHUI O
[IPOUCXOMKACHUH
JKH3HHU.
CoBpemennoe
COCTOSIHHE
poOIeMEL

Omnpenensiror moHATHS
«KOAaIePBaThL», «IIPOOHOHTHLY,
«THII0TE3a CHMOHOTHYECKOTO
IIPOHCXOKIECHHSI
IYKapHOTHYECKHX KJIETOKY,
«THIIOTE3a IPOUCXOKICHHUS
9YKapHOTHYECKHUX KIIETOK H UX
OPraHOHJOB IIyTEM BIAYHBAHUS
KIE€TOYHOH MeMOpaHbI»,
«IIPOTEHOTY, «dyOaKTepHn,
«apxeOaKTepHmy.
XapaKTepH3yIOT OCHOBHEIC HTAIIbI
BO3HUKHOBEHMS M Pa3BUTHS
YKU3HH Ha 3emie,

IIpezentanus

10.05

Pa3Butue sxu3Hu Ha
3emite. Dpel
JIpeBHeHIeH u
JIpEBHEHN KU3HU

Omnpenensior NOHITHS «3pay,
«IICPHOI», «III0Xa», KKaTapxeny,
«apxen», «IIpoTepo30iiy,
«IIAIIC030H», «ME3030H»,
«KaHHO30M», «ITAJIEOHTOIOTHS,
«KeMOpHit», «OpIOBHKY,
«CHITYP», «ICBOHY», «KapOOHY,
«IIEPMB», KTPUIIOOUTEIY,
«PHHHO(HTED?, «KHCTEIEphIe
PBIOEI», «cTeronedans,
CHUXTHOCTETHY,

«Teparncuab». XapaKTepH3yIOT
Pa3BUTHE XM3HH HA 3eMJIe B OPEI
JApeBHEHINEH U ApeBHEH KHU3HH,

IIpezenTanus

15.05

o)}

PasBuTHEe )XH3HH B
ME3030€ U KallHO30e

Onpeﬂenﬂm'r ITOHATHA «TpHACH,
«Kopa», «MCI», CJAHHO3aBpPbI»,
«CYMYATBIC MIICKOITHTAIOIIIHEY,
«ILTall€HTapHEBIC

[IpezenTanus

17.05




MIICKOIIHTAIOIHEY, «IIAJIE0OTEH »,
«HEOTreH»,

«aHTPOIIOTeH». XapaKTepU3yIOT
OCHOBHBIC [IEPUOIEI PA3BUTHUS
JKH3HH Ha 3eMJie B Me3030€ U
Kaiinozoe. [IpuBoasT npumeps
OpPraHH3MOB, HACEIIABIINX 3EMITIO
B KalfHO30€e U Me3030e.

Pa3Butne xu3Hu B
ME3030€ U KalfHO30€.
O6o6uraromuit ypok-
9KCKYPCHS

YCTaHaBIHBAIOT MPHYHHHO-
CIICACTBEHHBIEC CBA3H MEK/LY
YCIOBHAMH Cpeasl OOHTaHHSA H
9BOJIOLMOHHEIMH TIPOLECCAMHE Y
PasNIUYHEIX IPYIIT OPraHH3MOB.
PaspabaTteIBaroT mnana ypoka-
9KCKYPCHH B KpaeBe[4eCKuit
My3eH WM Ha Te0JIOTHUECKOe

obHaxkeHue.oToBST OTHeT 06
3KCKYPCHH

[Ipe3enTargus

22.05

N

AHTpPONOTEHHOE
BO3JIeiCTBHE Ha
orochepy. OcHOBEI
HaIlMOHAJIBHOTO
IIPHPOJIONIOIE30BAHH
A

Onpenensror noHsaTHs
«aHTPOIIOT€HHOE BO3JIEHCTBHE Ha
buochepy», «Hoochepay,
«IIPUPOJIHEIE

pecypceeI». XapakTepu3yIoT
4eJI0BEeKa Kak OHoconuanbnoe
cyuiecTBO. ONUCHIBAIOT
OKOJIOTHYECKYIO CHTYAIIHIO B
CBOEH MecTHOCTH. OTpenenstorT
MTOHATHS «PALMOHAIILHOE
IIPHPOJONOIL30BAHHEY,
«OOIIECTBO OIHOPA30BOI0
notpebiieHus». XapakTepH3yoT
COBPEMEHHOE 4eJIOBEUECTBO KaK
«OOIIIECTRBO OJTHOPA30BOI0
norpebnenusy. O6¢cyxKaaoT
OCHOBHBIE TIPUHITHITEI
PanHOHAIBHOIO HCIIOIL30BAHUS
IIPHPOJHBIX PECYPCOB

ITpezenranusi

24.05

3amura mpoeKkToB

[Ipoext

29.05

O O~ O

3aluTa IpoeKToB

[Tpoexr

31.05




Cornacorano:

IIpotokon 3acemanus [IIMOQO
Yunreneit EML]

«28» aBrycra 2023 r. Nel

IIposepeno:

3amecTuTens aupekTopa no YBP

'
f(jc)é —_ 3apoyennesa E.1O.

«28» aBrycra 2023 .
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