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MNOSACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma yueOHOro Kkypca «buomorus» cocraBieHa B COOTBETCTBUH C
TpeOOBaHUSIMMU:
1. ®denepanbHOTO MepeyHs Y4eOHHKOB, YTBEPKACHHBIX mpuka3zoM oT 9 nekadbps 2008 r.
Ne 379, pexomeHI0BaHHBIX (IOMYIIEHHBIX) K HMCIIOJIB30BaHUIO B 00pa3oBaTEIbHOM IMpoIiecce B
00pa30BaTENbHBIX YUPEKICHUIX, PEATU3YIOIIUX IPOTrPAMMBI ITOJIHOTO 00IIero 00pa3oBaHusl.

2. ®enepanpHoro 3akoHa «O0 ob6pazoBannu B Poccuiickoit @enepannu» ot 29.12.2012
Ne273 — @3.

3. «KoHnenuy HalroHaIbHON 00pa3oBaTebHON MONMUTHKUA Poccuiickoit denepannm»,
yTBEepXKIeHHOH npukazoM Mununcrepctsa oopasoBanus u Hayku Ne2001 ot «03» aprycra 2006 .

4. «O06 yTBepkaeHHH (heaepaTbHOrO TOCYIapCTBEHHOIO 00pa3oBaTENbHOTO CTaHAAPTa

cpeaHero oomero oopasoBanus» (B ACHCTBYOIICH PEIaKIMK, C U3MECHCHUSIMHU U JIOTIOJTHEHUSIMH) OT
17 mas 2012 r. Ne413.
o. [IpumepHoll  OCHOBHOW  00pa3oBaTENbHON  MporpamMMmol  cpenHero  oOuiero
obpazoBanus (mpotokon Ne2/16-3 ot 28 utons 2016 r.)
6. Yue6noro iana MBOY «I'mmnaszust Ne75» MockoBckoro paiiona r.Kazanu na 2021-
2022 yu.ron (ITpukas Ne377 ot 01.09.2021 r.)
1. JlokansHoro akta MBOY «I'umuazus Ne75» «IlomoxkeHue o paboueld mporpaMme Mo
y4eOHOMY IIPEIMETY».
PE3YJIbTATbBI OCBOEHUS KYPCA BUOJIOT'NHA
B cootBercTBHE ¢ TpeOGoBaHUsAMEH DeneparbHOTO TOCYTAPCTBEHHOTO 00pa30BaTELHOTO
cTaHgapra cpefHero (MOJHOro) oOmiero oOpa3oBaHHsS K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTtenbHOM mporpaMMmbl K OkKoHUaHmio 11 kjmacca y  ywammxcss HEOO0XOIUMO
cOopMHpPOBATH MHPOBO33PEHHUE, OTBEYAMOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH U
OOIIECTBEHHOH MPAKTUKH, OOIIEUEIIOBEYECKAM IIEHHOCTSIM U HjIeaiaM TPaKIaHCKOTO OOIIEeCTBa;
OCHOBBI CaMOPa3BUTHS U CAMOBOCIIUTAHWSI; HABBIKUA COTPYJHHUYECTBA CO CBEPCTHUKAMH, JICTHMH
MIJIAIIETO  BO3pacTa, B3pPOCIHBIMH B 00pa30BaTENbHOW,  OOIIECTBEHHO  ITOJIE3HOW,
Y4eOHOUCCIIeIOBATEIBCKON, MMPOSKTHOW U JPYTUX BUAAX NESATEIbHOCTH. [IIKOTBHUKH HOIKHBI
OCBOHWTh MEXIIPEJAMETHBIC TOHATUS M YHUBEPCAIbHBIC YYEOHBIC NEHCTBHS W HAYYUTHCS HX
UCTIOJB30BaTh B YYEOHOH W IMMO3HABATEIHHON JCATEIBHOCTH, a TAaKXKe YMETh (POPMHPOBATH U
peau30BBIBATh HHIMBHIyaIbHBIE 00pa30BaTEIbHBIE TPACKTOPHH.
B npeameTHoit o6macTy Ha 6a30BOM YPOBHE TIPE/IITOIaracTcs.

. (dhopMupoBaHHe MPEACTABICHUN O POJIM U MeCTe OMOJOTUU B COBPEMEHHOM Hay4HOMN
KapTUHE MUPA,

. MOHUMaHUEe pPoiau OHojoruu B (GOPMHUPOBAHUU Kpyrozopa M (yHKIHUOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JJIsl pEHICHHS MPAaKTUYECKUX 3a]1a4;

b OBJIAZICHUEC OCHOBOIIOJIArarOIMMU IIOHATHUAMHA U IPCACTABICHUAMU O JKUBOH IIpHUpPOJL,
€C ypOBHGBOfI OpraHMU3allMH 1 SBOJIIOLMH,

' YBCPCHHOC ITOJIb30BAHUC OHOJIOrMYECKOM TepMHHOHOFHeﬁ U CUMBOJIHUKOM;
' OBJIAJICHUC croco0aMu BEISBIEHHS U OLCHKH aHTPOIIOI'CHHBIX W3MCHEHHH B IIpUpoaec,

' (dbopMHUpoBaHHE YMEHUIl OOBACHATH PE3yJbTaThl OMOJIOTMYECKUX SKCIEPUMEHTOB,
pelaTh 3JeMeHTapHble OMOJIOrMYECKUe 3a/1a4H.
B npouecce n3ydyeHus Kypca TakKe OXKHIACTCA JAOCTHKEHHE CIEAYIOIIUX JIMYHOCTHBIX
pe3yJIbTaTOB:

' ¢dbopmupoBaHre COOCTBEHHOM MO3MLIMU IO OTHOLIEHHIO K OMOJIOTHYECKOi
nH(pOpMaIMH, TOIy4aeMON U3 Pa3HbIX UCTOUHUKOB,

*  TOTOBHOCTb U CHOCOOHOCTb K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
IIPOTSKEHUH BCEW JKU3HH;

' CO3HATCIIbHOC OTHOLICHUEC K HCIIPCPBIBHOMY O6pa3OBaHI/II-O KaK YyCJIOBHUIO YCHGMHOﬁ
HpO(l)eCCHOHaHLHOﬁ n O6IH€CTBCHHOﬁ ACATCIIBHOCTH. I[OCTI/DKGHI/IG JINYHOCTHBIX PE3YyJIbTATOB
OICHUBACTCA HA KAUCCTBCHHOM YPOBHC (663 OTMCTOK).

C(I)OpMI/IpOBaHHOCTL METaNnpPeIMETHBIX U IPEAMETHBIX YMeHHﬁ OLICHMUBACTCA B Oaimax
Mo pe3yyibTaTaM TCKYLICTO, TCMATUYCCKOTO U HTOIOBOI'O KOHTPOJIA, a4 TAKKC IO pPE3yJibTaTaM
BBITIOJITHCHUA Ha60paTOpHBIX U MPAKTUYCCKUX pa60T.

MeTal'lpe)lMeTHbIMI/I pe3yjibTaTaM OCBOCHUS KypCa OHOJIOTHUH SIBJISIIOTCSL.



. OBJIAJICHUE COCTABJIIOIUMHU IPOEKTHOW M MCCIIENOBATEIbCKON NEATEIBHOCTU 110
M3YyYEHHUIO O0IMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOH MPHUPO/IE;

' YMCHHC CaMOCTOATCIIBHO OIPCACIIATE LCINU U COCTABIIATD IIJIaHHI,

' CIOCOOHOCTh CaMOCTOSITEIIBHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
yuyeOHYI0 W BHey4yeOHyro (BKJIIOYAs BHEIIKOJIBHYIO) JEATCIbHOCTh;, BHIOUpPATh YCIICIIHBIC
CTPATETUHU B Pa3JINYHBIX CUTyaLUsX;

. YMEHHE OCYLIECTBIATh CAMOCTOATENBbHYI0 HH(POPMAIMOHHO-TI03HABATEIHLHYIO
JeSITeIbHOCTh, BKIIIOYAash YMEHHE OPHEHTHPOBATHCS B PA3NMYHBIX HCTOYHHMKAX HWH(POPMALUH,
KPUTHYECKH OIEHUBATh W HWHTEPIPETHPOBATH HWHPOPMALHIO, TOIYyYaeMyl U3 Pa3IUIHBIX
HCTOYHUKOB.

B cootBerctBuu ¢ TpeboBaHMsMH DenepadbHOr0 TroCyIapCTBEHHOTO 00pa3oBaTEIBLHOTO
craniapra cpeaHero (mosHOro) ooOmiero oOpa3oBaHHsS K pe3ysibTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeNpHON MpOrpaMMbl K okoHUaHuIo 11 kimacca y ydammxcsi HeoOXoauMo chopMUpPOBATh
MHUPOBO33pPEHHE, OTBEYAIONIEe COBPEMEHHOMY YpPOBHIO DAa3BUTHS HAayKH H OOIIECTBEHHOU
MPAaKTUKH, OOIIEUeIOBEYeCKUM IIEHHOCTSIM H  HJeajaM TPaKJAaHCKOTO OOIIecTBa, OCHOBBI
CaMOpPAa3BUTHS U CAMOBOCIIMTAHUS; HABBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, AETHMHU MIIAJIIIIETO
BO3pacTa, B3POCIBIMU B 00pa30BaTEIbHON, OOIIIECTBEHHO MOJIE3HOH, y4eOHO- UCCIIeI0BATEIhCKON,
MIPOEKTHON M JPYTUX BUAAX NEATEILHOCTH; TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHUIO, B TOM
qrciae caMooOpa3oBaHWIO, Ha TPOTSDKEHHWH BCEH JKU3HHU, CO3HATEIbHOE OTHOUICHHWE K
HENpephIBHOMY 00pa30BaHUIO KaK YCJIOBHMIO YCHEIIHOM NpodeccuoHaIbHOM M 00IeCTBEHHON
nesTenbHOCTH. [IIKOTBPHUKM JOJDKHBI OCBOWTH MEXIPEIMETHBIC TOHSATHS W YHHBEpPCAIbHBIC
y4eOHbIe ICUCTBUS U HAYYUTHCS WX MCIIOJB30BaTh B y4eOHOW W MO3HABATEIBHOW JIEATEIFHOCTH, a
TaKXKe yMeTh (pOpMHUPOBATh M PEaTM30BHIBATh WHANBUIYaTbHBIE 00pa30BaTEIbHBIC TPACKTOPHH.

B npeamertHoii 001acTH MpHU yriy0JeHHOM H3y4YeHHH TTPE/IIoIaracTcs:

. dhopMupoBaHUE CHUCTEMBI HAyYHBIX 3HAHUUA 00 OOIIMX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHUSIX COBPEMEHHON OMOJIOTMYECKON HAYKH;

. (dhopMupoOBaHHE YMEHHI HCCIICIOBATh U aHATU3UPOBATH OHMOJIOTHYECKHE OOBEKTHI U
CUCTEMBI, OOBSCHATh 3aKOHOMEPHOCTH OHMOJOTMYECKHX IMPOLECCOB M SIBICHUH, MPOTHO3UPOBATH
MOCIIEACTBHS 3HAUMMbIX OMOJIOTHYECKUX HUCCIIEeI0OBaHMUI;

' OBJIaJICHUE yMEHHUSIMHU BBIABUTaTh THUIOTE3bl HAa OCHOBE 3HAHUH 00
OCHOBOTOJIAraloInX OHOJOTHYECKMX 3aKOHOMEPHOCTSAX M 3aKOHaX, O MPOUCXOXKICHUU U
CYLIHOCTH >KU3HH, TIPOBEPATH BBIIBUHYTHIE THUIOTE3bl HSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1e7b UCCIIEA0BAHNUS;

. OBJIaJICHHE METOJAAMU CaAMOCTOATEIbHON MOCTAHOBKU OMOJIOTHYECKHX SKCIIEPHUMEHTOB,
OIMCAaHUs, aHAJIN3A U OLIEHKH JIOCTOBEPHOCTH MOJIYYEHHOT'O PE3yJIbTaTa.

B mporuecce u3yueHus kypca Takke OKUAACTCA JOCTHKEHHE CIEIYIOMUX JIMYHOCTHBIX

pE3yNbTaTOB:!

. ¢bopMupoBaHre COOCTBEHHOW TO3MIMH IO OTHOLIGHUIO K OHOJOTHYEeCKOi
nH(pOpMaLNH, TOTYYaeMOM U3 Pa3HBIX HCTOYHUKOB,

. TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE camMO00pa3oBaHUIO, Ha
MPOTSHKEHUH BCEH JKU3HH;

. CO3HATENFHOE OTHOIICHHE K HEMpPEPHIBHOMY OOPa30BAHUIO KAaK YCJIOBHUIO YCIIEUTHOU
npodeccHoHanbHOM M OOIIECTBEHHOH JAeaTenbHOCTH. JlOCTIKEeHHE JIMYHOCTHBIX pe3yIbTaToB
OIICHUBAETCS HAa KAYeCTBEHHOM ypoBHE (0€3 0TMETOK).

CdopmupoBaHHOCTH MeTanpeMeTHbIX U NMPeJIMEeTHBIX YMEHUI OllEHUBaeTCs B Oayiax Io
pe3yibTaTaM TEKyIero, TEeMaTH4eCKOro M HMTOTOBOIO KOHTPOJs, a TaKkkKe IO pe3yjbTaTraM
BBITIOJTHEHUS JTA0OPATOPHBIX U MPAKTUYECKUX PaboT.

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU OCBOCHUS Kypca OMOJIOTUHU SBIISIOTCA:

' OBJI/ICHUE COCTABJISIOIIMMHU IPOEKTHOW M HCCIEeNI0BATENbCKON JIeATENBHOCTH 10
U3YyYEHUIO OOIMX OMOJOTMYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKUBOM NMPHPOJE; * yYMEHUE
CaMOCTOSITENILHO OTIPENeNATh eI U COCTABIISATh IUIaHbI,

' YMEHUE CaMOCTOSITEJIbHO OCYIIECTBIATh, KOHTPOJIMPOBATh U KOPPEKTHPOBAThH
y4eOHYIO ¥ BHEY4YEOHYIO (BKIIIOYAsi BHEIIKOJIBHYIO) IESTEIbHOCTB;

' YMEHHUE HCIIOJIb30BaTh BCE BOZMOXKHBIE PECYPCHI ISl JJOCTHXKEHUS LIeNeH;

' yYMEHHE BBIOMPATh YCIICIIHBIE CTPATETUH B PA3IUNYHBIX CUTYAIIUSAX,

' YMEHHE OCYLIECTBISATh CaMOCTOSITEIbHYI0 HMH(OPMAIIMOHHO-TIO3HABATEIbHYIO



JeSATENIbHOCTh, BKIIOYash yMEHHE OPUEHTHPOBATHCS B Pa3IUYHBIX HCTOYHHMKAX HH(OpMammy,
KPUTUYECKH OIICHWBATh WM WHTEPIPETUPOBATH HH(OPMAINIO, TOIyYaeMyH U3 Pa3IUYHBIX
HMCTOYHUKOB.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

- OCO3HAHHO HCIIONIb30BaTh 3HAHUS OCHOBHBIX IPABUJ TOBEACHUS B TMPHUPOAC U OCHOB
3I0pOBOTO 00pa3a KU3HU B OBITY;

- BBIOMpATh IIEJIEBBIC U CMBICIOBBIE YCTAaHOBKM B CBOUX JICHCTBUSIX M MOCTYIKax IIO
OTHOIICHHUIOK )KHBOU MIPHUPOJIC, 37I0POBBIO0 CBOEMY M OKPY KAOIINX;

- OPHECHTHUPOBATHCS B CHCTEME MO3HABATEIbHBIX IIEHHOCTEH — BOCIIPUHUMATH HH(DOPMAIIHIO
OMOJIOTMYECKOTO COACPKAHWS B HAyYHO-TNIONMYJSIPHOW JIUTEpaType, CPEICTBAX MacCOBOH
napopmanmun U VHTEpHET-pecypcax, KpPUTHUYECKH OIICHWBATH IIOJYYCHHYIO HWH(POPMAIIHIO,
aHAIM3UPYS €€ COJIepP)KaHUE U IaHHbIE 00 UCTOYHUKE MH(OpMAIUH,

- CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHHSI O OMOJIOTHUECKUX SBIICHUSIX U
mpoleccax Ha OCHOBE HECKOJBKUX HWCTOYHHKOB HH(OpPMAIMH, COMPOBOXKIATh BBICTYILUICHUE
MPE3CHTAIMCH, YIUTHIBAst OCOOCHHOCTH ayIMTOPUH CBEPCTHUKOB.

1. Tlnanupyemble pe3y/bTaThbl 0CBOeHHs Kypca omoJiornu 10- 11 kmace
BbInyCKHUK HA YIJy0JIeHHOM YPOBHE HAYUHMTCSI:

"  OIICHWBATH POJIb OMOJIOTHYECKUX OTKPBITHHA U COBPEMEHHBIX WCCIICJIOBAHUN B Pa3BUTHU
HAyKHU U B MPAKTUICCKON JICATSIIEHOCTH JIIOJICH;

"  OIICHWBATH POJIb OMONOTMH B (DOPMHPOBAHWH COBPEMEHHOW HAyYHOH KAapTHHBI MHPA,
MTPOTHO3UPOBATH MEPCIIEKTUBHI Pa3BUTHS ONOJIOTHH,

"  YCTaHABJIMBATh M XapaKTEPH30BATh CBS3b OCHOBOIOJIATAIONINX OMOJOTHYESCKUX MOHATHN
(kmeTka, opraHM3M, BH, 3KOCHCTeMa, Onocdepa) ¢ OCHOBOIMOJATAIONIMMU TOHATHSIMH IPYTHX
€CTECTBCHHBIX HAYK;

* 00OCHOBBIBATH CHUCTEMY B3IUIAJIOB Ha JKHBYIO TNPUPOAY M MECTO B HEHW dYeOBeKa,
MPUMEHSST OWOJIOTHYECKUE TEOPHH, YUCHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IMOHUMATh TPAHUIBI UX
MIPUMEHUMOCTH; TIPOBOJIUTH YIEOHO-HCCIICIOBATEIBCKYO JISATEIIBHOCTD 10 OMOJIOTHH: BBIJBUTATH
TUTIOTE3bl, TUIAHUPOBATh PabOTy, OTOMpPAaTh M MpeoOpa3oBHIBATH HEOOXOAMMYIO HH(OpMAIIUIO,
MPOBOAUTH JKCHEPUMEHTHI, HHTEPIPETUPOBATH pE3yNbTaThl, JAeNaTh BHIBOJbI HAa OCHOBE
MOJIyYE€HHBIX PE3yJIbTaTOB; BBISABISTH U OOOCHOBBIBATH CYIIECTBEHHbIE OCOOEHHOCTH Pa3HBIX
YpOBHEH OpraHu3alMy >KU3HHM; YCTAHABIUBATh CBS3b CTPOCHHUA M (YHKUUH OCHOBHBIX
OHMOJIOrMYEeCKUX MaKPOMOJIEKYJI, X POJb B MpoIieccax KIETOYHOTO MeTabonu3ma,

= pemath 3aJayd Ha ompenaesieHre nocienoBatenbHocTH HykieotuaoB JHK u nPHK
(MPHK), antukomzonoB TPHK, mociemoBaTeIbHOCTH aMHUHOKHCIIOT B MOJIEKYJe Oelka, MPUMEHSIS
3HAHUSI O PeaKIMIX MATPUYHOTO CHUHTE3a, FTEHETHYECKOM KO/ie, IPUHIIUIIE KOMILJIEMEHTapHOCTH,;

= enaTh BBIBOJBI 00 H3MEHEHMSX, KOTOpBIE MPOU30HAYT B IMpolEeccax MaTPUYHOIO
CUHTE3a, B cllyyae U3MEHEHHS Mocie10BaTesIbHOCTH HykieoTtuaoB [JHK;

® cpaBHHMBaTh (pa3pl JAENCHHS KIETKH; pellaTh 3aJayd Ha OINpeesieHUE U CpaBHEHHE
KOJIMYECTBa TreHeTuueckoro matepuaia (xpomocom u JIHK) B KieTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (pa3zax KJIETOUHOTO LIUKIIA,

"  BBISBJIATH CYUIECTBEHHBbIC MPHU3HAKA CTPOCHUS KIETOK OPraHU3MOB pa3HBIX IapCTB
KUBOW TPUPOIbI, YCTAaHABIMBATh B3aUMOCBSI3b CTpOCHHS M (DYHKUMN dYacTell M OpPraHoHI0B
KIICTKHU,

=  00OCHOBBIBATH B3aUMOCBSI3b IJIACTHYECKOTO U SHEPTeTHYECKOr0 0OMEHOB,;

" CpaBHUBATh IMPOLECCHl TUIACTUYECKOTO U SHEPreTHUYEeCKOro OOMEHOB, MPOUCXOMISIINUX B
KJIETKaX >KUBBIX OPTaHU3MOB;

" ONpeAensTh KOJIWYECTBO XPOMOCOM B KJIETKAX PAaCTEHHH OCHOBHBIX OT/AETIOB Ha Pa3HBIX
dTamax »XKU3HEHHOTO LUK,

"  pemiath T€HETHYECKUE 33Ja4M HA AUTUOPHIHOE CKpEIIMBaHUE, ClIETUICHHOE (B TOM YHCIIe
C TIOJIOM) HACJIeZIOBaHUE, aHATM3UPYIOIIEe CKPEIMBAHNUE, IPUMEHSS 3aKOHbBI HACIIECTBEHHOCTH 1
3aKOHOMEPHOCTH CIIETNIEHHOTO HACJIeIOBaHMUS,

"  pacKphIBaTh MPUYUHBI HACJIEICTBEHHBIX 3a00JIeBaHUH, apryMeHTHPOBAThH
HEO0OXOJMMOCTh Mep MPEAYNPEKISHUS TaKUX 3a00eBaHUH;

" CpaBHUBATh Pa3HbIE CMOCOOBI Pa3MHOMXEHHS OPraHMW3MOB; XapaKTepU30BaTh OCHOBHBIE
ATanbl OHTOT€HE3a OPraHNU3MOB,

"  BBIABJIATH NMPUYMHBI U CYIIECTBEHHBIE MPHU3HAKA MOAU(PUKANMOHHOW M MYTAallMOHHOU
W3MEHUYHUBOCTH; 00OOCHOBBIBATH POJIb H3MEHYHMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOOPE;

= 00OCHOBBIBATh 3HAYEHHE PA3HBIX METOJOB CEJIEKIIMM B CO3/IaHUU COPTOB PACTECHUH,



MOPO/I )KUBOTHBIX M ITAMMOB MUKPOOPTaHU3MOB,

* 00OCHOBBIBaTh MPUYUHBI H3MEHAEMOCTH M MHOrooOpasusi BHIOB, MPUMEHSISA
CUHTETUYECKYIO TEOPHIO 3BOJIIOLUHY;

"  XapaKTepu30BaTh MOMYJSALHUI0O KaK €JUHMIY 3BOJIOLUH, BUJ KaK CHCTEMaTHYECKYIO
KAaTErOpHIO U KaK pe3yJibTaT 3BOJIOLUH; YCTaHABINBATh CBSI3b CTPYKTYPbI U CBOMCTB SKOCHCTEMBI,

"  COCTaBISITH CXEMbI IEPEHOCA BEUICCTB M DHEPrHM B HKOCUCTEME (CETH MUTaHUS),
MIPOTHO3UPOBATH X U3MEHEHHSI B 3aBUCUMOCTH OT U3MEHEHHsI (DAKTOPOB Cpe/IbI;

"  APTYMEHTHPOBATh COOCTBEHHYIO MO3MIIMIO IO OTHOLICHHIO K SKOJIOTUYECKUM IpoliIemMam
Y MOBEJICHUIO B IIPUPOJIHON CPEE;

= 00OCHOBBIBaTh HEOOXOAMMOCTb YCTOMUMBOIO pa3BUTHsSI KaK YCJIOBHUS COXpPaHEHUS
ounochepsr,

" OLICHHMBAaTh INPAKTUYECKOE M OSTUYECKOE 3HAUEHHE COBPEMEHHBIX HCCIIEIOBaHUM B
OMOJIOTHH, MEJIMIIMHE, SKOJIOTUH, OMOTEXHOJIOTHH;

= 00OCHOBBIBAaTh COOCTBEHHYIO OIICHKY;

"  BBISABJIATH B TEKCTE OMOJIOIMYECKOTrO COJAEp:KaHUSA MpoOJIeMy U apryMEHTHUPOBAaHHO €€
OOBSACHSTH, TMPEJCTABIATh OHOJOTUYECKYIO HWH(MOpPMAIMIO B BUJIE TEKCTA, TAOJIUIBI, CXEMBI,
rpaduka, TuarpaMMBbl U JIeJ1aTh BBIBO/IbI HA OCHOBAHUU TMPEJCTABICHHBIX JaHHbIX;

* npeoOpa3zoBbIBaTh rpaduk, TaOIMIy, AMArpaMMy, CXeMy B TEKCT OHOJIOTMYECKOTO
CoJIepKaHusl.

BbinyckHUK Ha yriiy0JIeHHOM YPOBHe MOJYYHT BO3MOKHOCTh HAYYHUTHCS

"  OpPraHMU30BbBIBATH U NMPOBOJUTH UHJIMBUIYATBHYIO HCCIIEIOBATENILCKYIO ACSTEILHOCTD IO
ouonoruu (WM pa3pabaThiBaTh WHAWBUAYAIbHBIH MPOEKT). BBIIBHIATh TMIIOTE3bI, MJIAHUPOBATH
paboTy, oTOMpaTh U MPeoOpa3OBbIBATH HEOOXOIUMYIO MHGOPMAIUIO, TPOBOIUTH IKCIIEPUMEHTHI,
MHTEPIPETUPOBATh pE3yibTaThl, JeNaTh BBIBOABI HA OCHOBE IOJYYEHHBIX pe3yJbTaToB,
MIPEJICTaBIATh MPOAYKT CBOMX UCCIIEIOBAHUN;

. MIPOTHO3UPOBAThH MOCIEACTBHS COOCTBEHHBIX HCCIEAOBAHUN C YYETOM STHUYECKHUX
HOPMH 3KOJIOTHYECKUX TpeOOBaHUH;

" BBIJEIATh CYLIECTBEHHBbIE OCOOCHHOCTH JKU3HEHHBIX IIMKJIOB IpPEACTAaBUTENEH pa3HbIX
OT/IEJIOB PACTEHHUH U TUIIOB KUBOTHBIX; M300paXaTh LIUKJIbI Pa3BUTHS B BUJIE CXEM,;

= aHAJM3UPOBATh W UCIIOJIH30BATh B PEIICHUHM YUEOHBIX M MCCIIEIOBATEIBCKUX 3a7ad
MH(OPMAIIHIO O COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTHH, MEIUITMHE U IKOJIOTHH,
= apryMEHTHPOBATh HEOOXOIUMOCTh CHHTE3A €CTECTBEHHOHAYYHOT'O it

COIMOTYMaHUTAPHOTO 3HAHHSI B ATIOXY WH(GOPMAIIMOHHOH IMBUJIM3AIINY,

"  MOJEIHMPOBATh H3MEHEHHE SKOCHCTEM TII0J] BIMSHHEM pa3jIHMYHBIX TPyHI (GakTopoB
OKpY’KalolIel Cpepl;

"  BBISABIATH B MPOLIECCE MCCIENIOBATEIBCKON JIEATEILHOCTH MOCIEACTBUS aHTPOIIOTCHHOTO
BO3/ICHCTBUSI HA SKOCHCTEMBI CBOETO PErHMOHA, MPEeyIaraTth CIIOCOObI CHWXKEHUSI aHTPOIIOTEHHOTO
BO3/ICHCTBUS HA SKOCHCTEMBI,

"  HCIIOJIB30BaTh TPUOOPETCHHBIC KOMIICTCHIIMM B TPAKTHYECKOW JIEATEIBHOCTH |
MOBCETHEBHON  JKM3HM, JUISI TPHOOPETEHUS  OMbITa  JACATEIBHOCTH, HPEAIMIECTBYIONICH
npodeCCHOHATIBLHON, B OCHOBE KOTOPOU JIGKHUT OHOJIOTHUS KaK YIeOHBIN TPEMET.

2. Conep:xanue yueOHOro nmpeamera, Kypca.

2.1.  CoraacHo nporpaMmme Ha usy4yeHue ouosoruu B 10-11-pix kiaccax (mo 1/24 B
HeJeJI0 B COOTBETCTBHM ¢ 6a30BbIM/YIJIy0JIEeHHBIM YPOBHSIMH )

10 kmacc — 35/70 u.
11 kmacc — 35/70 u
Hroro: 70/140 gyaca

2.2. Conep:xanne Kypca 6uosiornu B 10 (6a30Bblii ypoBeHb)

BBEJIEHUE

MecTto kypca «OO011asi OMOIOTHA» B CHCTEME €CTECTBEHHO-HAYYHBIX TUCIUIUINH, a TAaKkKe
cpenu Ouonornyeckux Hayk. llemp u 3amaum Kypca. 3HadeHHe MpeaAMeTa Ais MOHUMaHUS
€IMHCTBA BCErO HMBOTO, B3aMMOCBS3M Bcex uyacTeil Oumochepst 3emun. Cucrema >KHUBOH
npupobl. LlapcTBa KUBOM PUPOJIBI.

Pa3;[en 1 buosorus xak HaykKa. MCTO,I[BI HAay4YHOI'0 ITO3HAHUA

Tema 1.1 KPATKASI UICTOPUSA PA3ZBUTHUSA BUOJIOT' U

Crtpykrypa Ouomorud Kak Haykd. buonornueckue Hayku o ¢GopMe U CTPOCHUU
opranm3mMoB. Cucrematuka. DBOTIOLNMOHHOE yueHue. Knaccudukaius OMOIOTHYECKUX HayK.
Oranbl pa3BuTHs Ouosioruu. JlemoHcTpanus. buorpaduu u mnoptpersl (HM300paxkeHMs)



YUEHBIX, BHECIIUX BKJIJ B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH KaK HAYKH.

Tema 1.2 CYIIHOCTb JXXU3HU U CBOMCTBA XXHUBOI'O

Onpenenenne Xu3HU. XUMHUYECKUH COCTaB U KIETOYHOE CTPOEHHE OpPraHM3MOB,
Hacemnsonmx 3emito. OOMEH BEUIECTB U CAMOPETYJIALUs B OMOJIOTHYECKUX CUCTEMAX.

CaMOBOCIIpOM3BEICHUE; HACJIEICTBEHHOCTh M H3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAHUS
KUBOU MaTepuu. Poct u passutue. PaznpaxumMocTs. PUTMHYHOCTE ITPOLIECCOB KU3HEAEITEIBHOCTH.
JIMCKPETHOCTh U LENOCTHOCTh. JleMoHcTpanus. CBOMCTBa )KUBOTO (aHUMAIIHS).

Tema 1.3 YPOBHU OPTAHU3ALIMN XXKUBOW MATEPUU. METO/IbI BUOJIOT M

YpoBHM OpraHmsanuy >KUBOW npupozsl. Mepapxus ypoBHed. MeTonabl INO3HaHUS KHBOU
HPUPOJIBI U UX 0COOCHHOCTHU. [leMOHCTpalus. Y pOBHH OpraHU3aluK )KUBOI MaTepuu (aHUMAIHS).

Paznen 2 Knerka
Tema 2.1 UCTOPUA N3YUEHU S KIIETKU. KIIETOUHASI TEOPUS

Knerka kak cTpykTypHas U (pyHKIMOHAIbHAS €IUHUIA KUBOTO. VICTOPHS M3y4eHUS KIETKH.
[Ipokapuornueckass M JyKapuoTHYeCKas KIETKU. [IpuHIMNManbHas cxema CTPOCHHs KIIETKH.
Kierounass Teopus M ee OCHOBHbIE MOJNOXKEHUA. JleMoHCcTpanus. I[IpuHIMNHMAIBHBIE CXEMBI
YCTPOMCTBA CBETOBOTO U AJIEKTPOHHOI'O MUKPOCKONOB. Mojenu kieTku. MukporpenapaTsl KIETOK
pacTeHMii, )KMBOTHBIX M OJIHOKJIETOYHBIX I'puOOB. Marepuaisl, pacckaspiBaromiye o Ouorpadusx
YYEHBIX, BHECILIUX BKJIAJl B PA3BUTHE KJIIETOYHOU TEOPHH.

Tema 2.2 XUMUUYECKUI COCTAB KJIETKU

DNeMEeHTHBI COCTaB KJIETKH. PacmpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJaJ B 00pa3oBaHUE
XKUBOM MaTepun U OOBEKTOB HEXKHMBOM MpUpOJbl. MakpolrsieMeHThl, MHKPOIJIEMEHTHI,
yJIbTPAMUKPOIJIEMEHThI, UX BKJIaJ B OOpa3oBaHHE HEOPraHUYECKHMX U OPraHHMYECKUX MOJIEKYJI
*®uBOro BemiectBa. Jlemonctparms. CxeMa (quarpamMma) pacrpe/eieHNsT XUMUYECKHX JJICMEHTOB B
HEKUBOU U KUBOW MPUPOJIE.

Tema 2.3 HEOPTAHMYECKUWE BEIIECTBA KJIETKU

Heopranunueckue MOJIEKyJIbl )KHBOTO BELIECTBA: BOJIA; XUMUYECKHE CBOWCTBA U OMoIornyecKas
posb. Conu HEOpPraHMYECKUX KHUCIIOT, UX BKJIaJ B 0OECIEYeHHE MPOLECCOB KU3HEACITEIbHOCTU U
HnoJ/iep’)kaHue  roMmeocrasa. Poiab  KaTMOHOB M aHUOHOB B 00ECHEUEHMM  IIPOLIECCOB
KHU3HEEATEIBHOCTH. OCMOC M OCMOTHMYECKOE NABICHHE; OCMOTHYECKOE IMOCTYIUICHHE MOJIEKYJ B
KIIETKY.

Tema 2.4 OPTAHMYECKHUE BEHIECTBA. OBIIA S XAPAKTEPUCTUKA. JIMTTNIbI

Oprannueckue MoOJIeKysbl. HH3KOMONEKyNIApHBIE M BBICOKOMOJIEKYJISIPDHBIE COCIMHEHUS.
JIunuael: cTpoeHue, kiaaccudukanus 1 OMonorudeckas posib.

Tema 2.5 OPTAHMYECKUE BEHIECTBA. YI'JIEBOAbBI. BEJIKU

VYrneBoasl: crpoeHre M Ouosoruuyeckas posib. MoHocaxapuael M IHojucaxapuabl. benkn —
OMoJIOTMYECKHUE TOJIMMEpPBl; UX CTPYKTypHas opraHuzanus. OyHKIUM OeIKOBBIX MOJIEKYJ. benku-
¢depmenTsl. CTpyKTyphl Oelika: MepBUYHAs, BTOPUYHAs, TPETUYHAsl, YeTBepTUYHAas. JleHaTypauus u
peHarypanus  OenkoB. JlemoHcTpauuss. OOBeMHBIE MOJENM  CTPYKTYPHOH — OpraHu3anuu
OHOJIOTrMYECKHUX MOJIMMEPOB — OEJIKOB.

Tema 2.6 OPTAHMYECKHUE BEHIECTBA. HYKJIEMHOBBIE KMCJIOTBI

JAHK — wMonekynbl HacneactBeHHocTH. Pepymnmukanus [IHK, nepenaua HacnencTtBeHHOU
uHpOpMallMM U3 TNOKOJEeHUs B mokosieHue. [lepenaua HacnencTBeHHOM MHpopManuM U3 sAapa B
uuToruiasmy, TpaHckpunuusa. PHK: crpykrypa u dynxuuu. MHopManuoHHbIe, TpaHCHOPTHBIE,
pudocomanenble PHK. JlemoncTparus. O6beMHbIE MOAETH HYKIEUHOBBIX KUCIIOT.

Tema 2.7 OYKAPMOTUYECKAS KJIETKA. HUTOIVIAZMA. OPTAHOUN/1bI

Oykapuotndeckas kietka. Ilmasmatuueckas memOpana u ee ¢yHkuuu. IuTorumasma
9YKapHOTHUYECKON KIeTKH. OpraHou sl HUTOMIA3Mbl, UX CTPYKTypa U QyHKIUH.

Knaccugukarnus opranousoB. Llurockener. BxitoueHus, ux 3Hau€HUE U poJib B METAO0OIHU3MeE
KJ1eToK. OCOOEHHOCTH CTPOEHUS pacTUTENIbHOM KIeTkH. JleMoHcTpanus. Mojienn KIeTKH.

CxeMbl CTpPOEHMsI OpPraHOMJIOB pACTUTENILHOW M KUBOTHOW KieTok. JlaGopaTtopHbele u
npakThdeckue padotel OpraHouasl KIETKH (BUPTYaIbHO C IOMOIIBI MYJIbTUMEIHHHOTO
NPUIIOKEHUsI K yueOHHKY). [[purotoBieHue u onucanie MUKPOIPENapaToB KJIETOK PACTCHUIA.

Tema 2.8 KJIIETOYHOE 5/IPO. XPOMOCOMBI

KnerouHoe #Aapo — ILEHTp YIpaBIECHUSA KU3HEAEATEIBHOCTBIO KIETKH. CTpYyKTypbl
KJIETOYHOTO sipa: siepHas 000J0YKa, XpOMaThUH (IeTepOXpOMAaTHH), SAPBIIIKO. XPOMOCOMBI.
Kapuorum.

Tema 2.9 [IPOKAPUOTHUYECKAS KJIETKA
[IpokapuoTnueckue KieTkd; Gopma u pa3mepbl. CTpoeHHe HUTOMIa3Mbl OaKTepHaTbHON



KJICTKH; OpraHu3alys MeTadoIn3Ma y MpoKapuoT. [ eHeTnyeckuii anmapar OakTepHid.

Crnopoobpa3oBanue. Pa3mHokeHne. MecTo ¥ poilb  NHPOKapuOT B  OHOIEHO3aX.
JlaboparopHbie ¥ mpakTUYeckue paboTel M3ydeHme KiIETOK OakTepwii Ha TOTOBBIX
MUKpoIpenaparax.

Tema 2.10 PEAJIU3ALVIS HACJIEJICTBEHHOM MH®OPMAILIMU B KJIETKE

['en, renernueckuii Koj, CBOMCTBA T€HETUYECKOTO KOJa. ITallbl peau3alii reHeTUUeCKOn
UHpOpMAIMK B KJIETKE (TpaHCKPHUIILUS U TpaHcsauus). Jlemonctpanus. Tabiuna reHeTH4ecKoro
koza. [Ipocrpancreennas mozaens JIHK. Cxema 6GrocunTesa Oemnka.

Tema 2.11 HEKJIETOYHA S ®OPMA XN3HU: BUPYCbI

OcoOeHHOCTH CTpPOEHUS M pa3sMHOXKeHUs BuUpycoB. KuszHensbii nuka BUY.
Bupycubie 3aboneBanus u npodunaktuka ux pacnpoctpanenus. CIIMI u mepsl ero
npodwmiaktuku. lemoncrpamus. Cxema CTpoeHus BUpyca.

Paznen 3 Opranusm

Tema 3.1 OPTAHU3M — EJAMHOE HEJIOE. MHOT'OOBPA3UE OPTAHN3MOB

PazHooOpazue opraHu3mMoB  (OJHOKJIETOYHBIE M  MHOTOKJICTOYHBIC  OPTraHU3MBI).
MHOTOKIICTOUHBIA OpraHu3M Kak JUCKpeTHas cucrtema (TkaHu, opradbl). KonoHuanbHbie
opranusmsl. JlemoHcTpanus. [IpuMepsl 0OJTHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHNU3MOB

Tema 3.2 OBMEH BEHIECTB W [IIPEBPAIIEHUE OHEPI'UN.
SHEPTETUYECKUI OBMEH

OOMeH BelllecTB U MpeBpallleHne SHEPTruu B KieTke. [lmacTuueckuil u sHepreTHYecKuit
oOMeH. AT® kak yHUBepcalbHbIII HCTOYHMK SHEpPruu. Makposprudeckue CBsI3U. OTallbl
SHEPreTHYecKOro oOMeHa, pacuienieHue roko3sl. Jlemoncrpanusa. Cxema oOMeHa BELIECTB.

Tema 3.3 INTACTUYECKHWI OBMEH. ®OTOCUHTE3

Tunel nuranus. AstoTpodsr u rereporpodsl. Dortocunres. Pa3pl  (HoTOCHHTE3A.
OcobenHoct OoOMEHa BEIIECTB Y PACTCHM, >XWUBOTHBIX W TpubOoB. J[lemoHcTpamms. Cxema
dhoTocuHTE3A.

Tewma 3.4 IEJIEHUE KJIETKU. MUTO3

Jlenenne knetok. Kimetkn B MHOTOKIETOUYHOM opranu3Me. [lonstue o muddepeHuuponke
KJICTOK MHOTOKJICTOYHOTO OpraHusMa. MurtoTudeckuil 1uki. uHTepdasza, pemymmmkanus /IHK;
MUTO3, (ha3bl MUTOTHUYECKOTO IEJICHHUs U NMPeoOpa3oBaHMUs XPOMOCOM; OMOJIOTHUECKUI CMBICT U
3HaYeHHWEe MuUTo3a (Oecronoe pa3MHOXKEHHE, PpOCT, BOCIOJHEHHE KICTOYHBIX IIOTEPh B
(U3HOJIOTUYECKMX M NATOJOTMYECKHX YycioBHsX). JlemoHcTpanus. DUrypbl MHUTOTHYECKOTO
JIeJICHUs B KJIETKaxX KOpEeIKa JIyKa 0] MUKPOCKOIIOM U Ha cxeme. JlabopaTopHble U MPaKTUYECKHE
pabotel M3ydyeHue MuTO3a B KJIETKaX KOpelka jJyka (BUPTyalbHO H/WIIM Ha FOTOBBIX IIpernaparax).

Tema 3.5 PASMHOXEHMUE: BECIIOJIOE U [TIOJIOBOE

CymHocTh 1 (hOpMBI Pa3MHOXKEHUS OpraHU3MOB. becnooe pa3MHOKEHHE pacTeHUH U

KHUBOTHBIX. Buzpl Oecrionoro pa3MHOKEHHs. BapuaHTbl BereTaTMBHOIO Ppa3MHOMXKECHHUS.
IlosoBOE pa3sMHOMKEHWE JKUBOTHBIX M DPACTEHUH, raMeThl, II0JOBOW mporecc. buonoruueckoe
3Ha4YeHHUEe II0JI0BOro pasMHOXeHus. JlemoHcTpanusa. CxeMbl, WIIIOCTPUPYIOIIUE CIIOCOObI
BEreTaTUBHOI'O  PAa3MHOXKEHUS ~ pacTEHUll, MHKpoIpenaparbl — sHLEKIeToK; ¢ororpaduu,
OTpakaroliye pa3HooOpa3ue NOTOMCTBA Y OJJHOM Mmapbl poauTenei.

Tema 3.6 OBPA30BAHME ITIOJIOBBIX KJIETOK. MEHO3

Meii0o3 n ero ornuuus OT MUTO3a. buonorumdeckoe 3HaueHue mernosa. I'amerorenes.
Dtambl 00pa30oBaHMs IIOJIOBBIX KJIETOK. Pa3sMHOXEHHE, POCT, co3peBaHHe (Meio3)
¢dbopMHpoBaHHE MOJOBBIX KJIETOK. OCOOEHHOCTH criepMaToreHe3a M OBOIeHe3a. 3HaueHue
ramMeToreHesa.

Tema 3.7 OIUVIOJOTBOPEHHUE (1/2 1) OmiogoTBopeHHe H €ro  CYyIIHOCTb.
Buonoruueckuii cMbICH OIUIOJOTBOPeHNUs. BapuaHTel ornooTBopeHus (HapyKHOe, BHyTpEHHEE,
HEePEKPECTHOE, CaMOOIUIOOTBOPEHHE, ecTe 22 CTBEHHOE M HCKyccTBeHHOE). OCOoOeHHOCTH
OILIOIOTBOPEHUS y PACTEHUN. /[BOMTHOE OIJIONOTBOPEHHE Y TOKPBITOCEMEHHBIX.

Tema 3.8 UHANBU Y AJIbBHOE PA3BUTHUE OPT’TAHN3MOB

OMOpuoHaibHBI  nepuoa  pa3BUTHA. OCHOBHBIE 3aKOHOMEPHOCTH JApOOJICHUS,
o0pa3oBaHMe OJHOCJIONHOTO 3apojplia — OmacTyidbl. [acTpymsiuus; 3aKOHOMEPHOCTH
0o0pa3oBaHMs JABYXCIOWHOTO 3apojbllia — racTpyibl. [lepBUYHBI oOpraHoreHes u
nanpHelmas nuddepeHIpoBKa TKaHEeH, OpraHoB U cucTeM. [1ocTaMOpHOHANBHBIN TepHOT
pa3BuTHus. PopMbl MOCTIMOPHOHAIBHOTO NEpHOAA pa3BUTH. HenpsMoe pa3BuTHe; MOIHBINA 1
HenodHbIH Metamopdos. buonormueckuit cmbicn pasBuTHs ¢ MeTamopdozom. IIpsmoe
pa3BUTHE.



Hemonctpanus. Tabmuisl, HIUTIOCTPUPYIOLIHE MPOLIECCH PAHHUX 3TANOB YMOPHOHAIEHOTO



pa3BuTUss M Meramopdo3a y UICHHUCTOHOTHX, ITO3BOHOYHBIX (KECTKOKPBUIBIX U
YeUIyeKphUIbIX, aM(puOuii); cxemMbl NpeoOpa3oBaHHs OPraHOB M TKAaHEH B IMpoIecce OHTO- H
¢uorenesa.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTHUBHOE 3/I0POBLE

OcobeHHocTy ’MOPHOHATIEHOTO Pa3BUTHA YenoBeka. [Iporecchl, mpoucxoasiye Ha paHHUX
sTamax sMmOpuoreHesa (popmupoBaHue MOpYJbl M OnacTysbl). [IpeArIonHBIA M IUTOJHBIN
nepuonel.  Poxnaenue. IlocToMOpuOHANbHBI — NEpUON  Pa3BUTHS.  JOPENPOTYKTHUBHBIH,
PENpONYKTUBHBIM NIEPUOJBI, CTAPEHHE M CMepTh. Kputnueckue nepuoapl OHTOreHesa. BiusiHue
HUKOTHHA, QJIKOTOJII M HAapKOTUKOB Ha pPa3BUTHE 3apoJbllla W PEHPONYKTHBHOE 30pPOBbE
gyenoBeka. JlemoncTpamus. TaOmuipl, WIIIOCTPUPYIOIIME MPOIECCHl  paHHUX — ATAIloB
SMOpPUOHAJILHOTO Pa3BUTHSI UEIOBEKA.

Tema 3.10 I'EHETUKA — HAVKA O 3AKOHOMEPHOCTAX
HACJIEACTBEHHOCTHU U UIBMEHYNBOCTU. I MEH/IEJIb — OCHOBOIIOJIOXXKHUMK
I'EHETUKU

OtkpeiTue I'. MeHaeneM 3aKOHOMEPHOCTEM HacieoBaHUA MpU3HAKOB. OCHOBHBIE
MOHSATHSI TCHETHKH (TeH, JIOKYC, TOMOJIOTHYHBIE XPOMOCOMBI, TOMO3HMIOTa, TeTePO3UTOTa,
JOMUHAHT 24 HOCTb, PEIECCUBHOCTb, TEHOTHUI, (eHoTum). [MOPUIOTOrHUYSCKHIT MEeTO
W3Y4YEHUsl HACIEACTBEHHOCTH. JleMOHcTpanus. POIOCIOBHBIE BBIJAIOMIMXCS IPEACTABUTENEH
KyJbTYpbl. XpPOMOCOMHBIE AHOMAJIUU YeJIOBEKa U UX (PEHOTUITNYECKUE TIPOSBICHHUSL.

Tema 3.11 3AKOHOMEPHOCTU HACJIEAOBAHUNAL. MOHOI'MBPUJIHOE
CKPEIHIMMBAHUE

MonorubpuaHoe ckpenuBanue. J|OMUHAHTHBIE W PEIECCUBHBIE TMpPU3HAKUA. AJUIeTd |
aisenbHble TeHbl. ['OMO3UTroThl U reTepo3urothl. [lepBblil 3akoH MeHzens — 3akoH eJuHO00pa3us
rHOPUIOB TEpBOro MokoseHus: (MpaBWIO JIOMHHUpPOBaHUs). BTopoil 3akoH MeHaenss — 3aKoH
pacuieruienus. 3akoH (THMOTe3a) YHCTOTHI ramer. LluTomormyeckne OCHOBBI MOHOTHOPHIIHOTO
ckpemBanus. JemoHcTpamus. CXeMbl CKPENIMBAHUS, WLTIOCTpUpPYIOIME onbIThl ['. Menaens no
MOHOTHOpPUIHOMY CcKpeuiuBaHuio. JlabopatopHble M mpakTuueckue padboTel PemieHue 3amay Ha
MOHOTHOPUHOE CKpeIlUBaHUE.

Tema 3.12 3AKOHOMEPHOCTHU HACJIEJOBAHUAI. JUT'NBPUTHOE
CKPEIIIMMBAHHME

JurnOpugHoe ckpemuBaHue. Tperuid 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO
HacJIeI0BaHMs IPU3HAKOB. AHaNIM3MUpyoliee ckpemyBanue. JlemoncTpanusa. CxeMpl CKpelyBaHus,
WITIOCTpUpytomuye onsliTel . Mennensa no auruOpuaHoMmy ckpeuiuBaHuto. JlabopaTopHble u
npakTH4yeckue pabotsl Pemenne 3ai1a4 Ha AUrMOpUIHOE CKPEIIMBAHHUE.

Tema 3.13 XPOMOCOMHA S TEOPUA HACJIIEACTBEHHOCTU

XpoMOCOMHasl TEOpHs HACICACTBEHHOCTH. 3akoH Moprana. I'pynma cuensieHus.
IIpyunHbl HapymieHMs  cueluieHuss TeHoB. JlemoHcTpamus. Cxembl  CKpelUBaHus,
wuocTpupytomue onslTel T. Moprana u kpoccusrosep. JlaGopartopHble M IpakTHYECKHE
paloThl Pemenue 3aauna CLEIUIEHHOE HAacIeI0BaHUE IPU3HAKOB

Tema 3.14 COBPEMEHHBIE ITPE/ICTABJIEHUA O 'EHE U TTEHOME

I'enom. I'eHOTMIN Kak cuUCTEMa B3aUMOJEHCTBYIOIIMX T€HOB. B3aumozencTBus
aJJIEJIbHBIX MHEAJUIEIbHBIX IeHOB. /leMoHcTpanus. CXxeMbl FEHOMOB U T€HOTHUIIOB

Tema 3.15 TEHETUKA TIOJIA

XpPOMOCOMHOE OIIpElIEIEHHE 110J1a. AYyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHslii 1
rereporameTHsii noil. ITpusnaky, cuemnennsie ¢ nojaoM. JJemoncrpanust. CxeMbl XpOMOCOMHOTO
ornpeneneHus nona. JlaboparopHsle U nmpakTUueckue padboTsl Perlenue 3a1au Ha CLEIUIEHHOE C
IIOJIOM HACJIEOBAHUE IIPU3HAKOB

Tema 3.16 UISMEHUYNBOCTBL: HACJIEACTBEHHAS 1 HEHACJIEICTBEHHAS

W3MEHUMBOCT KaK OJHO W3 OCHOBHBIX CBOMCTB JHBBIX OpraHusmoB. HacnencreeHHas
(reHoTHMUYECKas, WHIUBHIyallbHas, HEONpeleieHHas). MyTanuoHHass ¥ KOMOMHATHBHAsS
U3MECHYMBOCTh. MyTamun ¥ MyTareHbl. HeHacnencTBeHHass — (ompejerieHHas, TPYIIOBasi,
MoauHKaOHHAs) H3MEeHUHBOCTh. Monudukanuu. Hopma peakiuu. JleMoHcTparms.

[Tpumepbl HaclenCTBEHHOW (MYTAalMOHHOW W KOMOWHATHBHOW) ¥ HEHACIIEACTBEHHOI
(MOmM(HUKAIMOHHON) HM3MEHYMBOCTH, MEXaHM3MOB MyTanui. JlabopaTopHble W TpaKTHYECKHE
pabotel M3ydyenne MoaupUKalMOHHON H3MEHYMBOCTH Ha MIPUMEPE paCTeHUH.

Tema 3.17 TEHETUKA U 3JJIOPOBBE YEJIOBEKA

I'eneTnka yenoBeka W ee paszenbl. MeToabl TeHeTUKH uenoBeka. HacneacTBeHHble 0oe3HH,
TeHHbIE U XpoMOcOMHbIe. COMaTHUECKUEe U TeHepaTuBHbIE MyTauuu. [IpHHIKIBI 310pOBOro 0Opaza



KHU3HH, TUATHOCTUKU, NPOPUIAKTUKU U JCUCHHs] TeHEeTHUYeCKHX Ooje3Heil. Meanko- reHeTHuecKoe
KOHCYJIbTUpOBaHue. JleMoHcTpanus. IIpuMepsl TeHHBIX U XpPOMOCOMHBIX O0JIE3HEH YenoBeKa.

Tema 3.18 CEJIEKLIMS: OCHOBHBIE METO/IbI 1 JOCTMXXEHUA

Cenexuus. Ilopona, copt, mramm. Metonsl cenekuuu. LIEHTpbI IPOUCXOXKACHUS KYJIbTYPHBIX
pacrenuii. Bknag H. 1. BasuiioBa B pa3BuTHe reHeTUKH U cenekiuu. Jlemoncrpanus. Kapra nenrpos
MIPOUCXOXKACHUS KyJIbTYpHBIX pacTeHuil. V300paskeHus: OpOA pasIniHbIX JOMAIIHUX KHUBOTHBIX U
COpPTOB KYJIBTYPHBIX PACTEHUI.

Tema 3.19 BUOTEXHOJIOI'MA: JOCTMXKEHUA U [TEPCIIEKTUBBI PA3BUTU A

buotexnonorus. I'ennas wumxeHepus. [eHeTHyeckM MOIUPHUIIMPOBAHHBIE OPTAHU3MEI.
KnonupoBanue. Dtuyeckne acrekTsl OnorexHosoruu. JlemoncTparmus. CXeMbl KIOHHPOBAHUS WU
CO3JIaHMsI TEHETUYECKH MOJU(PUIIMPOBAHHBIX OPTraHU3MOB.

Conep:xanne kypca ouonornu B 10 (yriry6JieHHbIH YpOBEHb)
BBEJIEHUE

Mecto kypca «O01mas Onoyiorus» B CUCTEME €CTECTBEHHOHAYUHbIX TUCIUIUINH, a TAKXKE Cpeln
ouonornueckux Hayk. Llenb u 3amaunm kypca. 3HaueHHe mpeaMeTa AJs MOHMMAHUS €IMHCTBA BCETrO
YKUBOTO, B3aMMOCBSI3HM Bcex uacted omochepnr 3emmn. Cuctema xuBod npupoasl. [lapcTta xuBoi
MIPUPOJIBI.

Pa3nen 1 buosnorus kak Hayka. MeTo/ibl HAy4HOTO TO3HAHMUS

Tema 1.1 KPATKAA UCTOPUA PAZBUTUSA BMOJIOT' MU

CrpykTypa Guonoruu kak Hayku. Hayku o %uBOi mpupoje, uX Kiaccupukanus no o0beKTam
UCCIIEIOBaHMsI, W3y4aeMbIM IMPOSBIICHUSAM JKU3HU; KOMIUIEKCHBbIE HAayKd U HMX MPAKTUYECKOE
3HaueHue. CuctemMaTuka 1 €e MPUHIMIIBI. DBOIIOIMOHHOE YUEHUE U 3TaIlbl €10 CTAHOBJIEHUS. JTallbl
pa3BuTHs Ouosoruu. Bkiag OTAEIbHBIX YUEHBIX B pa3BUTHE OMOJIOTUU KaK HAYKH.

JlemoHncTpanusi. buorpapum u mopTperbl (M300pakeHHs) Y4YCHBIX, BHECIIMX BKJIad B
CTaHOBJICHHE U pa3BUTHE OMOJIOIMH KaK HayKH.

Tema 1.2 CYIITHOCTD XM3HU Y CBOMCTBA XMBOI'O

Kuzup kak oOmieHaydHoe W Owojornueckoe moHsTue. OmnpemeneHus XU3HH. XUMHUYSCKUN
COCTaB U KJIETOYHOE CTPOEHUE OPraHU3MOB, Hacessomux 3emiato. OOMeH BEeUIeCTB U CaMOPETYJIALNS
B Owuonorumueckux cucreMax. CaMOBOCIpPOM3BEACHUE; HACIIEICTBEHHOCTh M H3MEHYMBOCTH Kak
OCHOBA CYIIIECTBOBaHUS KUBOK MaTepuu. PocT u pa3zsurue. Paznpaxumocts; GopMbl H30MpaTeaTrHOM
peakuuy OpraHM3MOB Ha BHEIIHHE BO3ACUCTBUSA. PUTMHMYHOCTH MpPOLECCOB KU3HEIEATEIBHOCTH,
OMOJIOrMYecKre PUTMBI U UX 3Ha4Y€HUE. JJMCKPEeTHOCTh )KMBOTO BELIECTBA M B3aHMOOTHOIIIEHUE YaCTH
U LEeJIOTro B OMocucTeMax. JHEPro3aBUCUMOCTD KUBBIX OPraHU3MOB; (POPMBI TOTPEOIECHUS SHEPTUH.

Jemonctpanus. CBOMCTBA ;KMBOTr0O (aHUMAIIKK).

Tema 1.3 YPOBHU OPTAHU3BAIINH XKUBOW MATEPUU. METO/IbI BUOJIOT U

YpoBHM oOpraHuzanuu >KMBOWM mpuponbl. Mepapxusi ypoBHeil. MeToapl MO3HAHUS KUBOM
IPUPOABI M HUX OCOOEHHOCTU. OTalbl HAy4YHOro wuccienoBanus. [lpubopel u ammaparsl Uit
OMOJIOTMYECKHUX UCCIICOBAHUM.

JleMoHCTpanus. Y poBHH OpraHU3alUH KUBOI MaTepuu (aHUMAIHsL).

JlaGopaTopHble U MPaKTUYECKUE PaOOTHI

MHUKpOCKONHUST KaK METOJ OHOJIOTHYECKOrO HCCiIeAoBaHus (BUPTyaJbHO U C HATYypaJIbHBIMH
CBETOBBIMH MHUKPOCKOIIAMH M TIPEIapaTaMi).

Pasznen 2 Kierka

Tema 2.1 UCTOPUSA U3YUEHUSA KIIETKU. KIIETOYHA S TEOPU A

Krnerka xak cTpykTypHas M (QYHKIHMOHANbHAs €IUHMIIA XKHBOrO. VICTOpHUS H3ydeHHs KIIETKH.
[Ipokapuotuueckas W OdykapuoTuueckas kieTku. CBOMCTBa KJIETOK, MHOrooOpasue KJIETOK
4eJloBe4YecKoro opranusma. [IpuHnunuaneHas cxema cTpoeHus KiIeTkW. LluTosmorms kak Hayka.
CBs13p IMTONOTMM € IpYrMMH Haykamu. KieTouyHas Teopus M €€ OCHOBHBIE NOJIOKEHMs. Bkuan P.
I'yka, A. JleBenryka, P. bpoyna, K. bapa, M. Illneiinena, T. IlIBanna u P. BupxoBa B u3yueHue
KJIETKU U CTAaHOBJIEHUE KJIIETOYHON TEOPHH.

HemoHcTpauud. IIpuHIMNUANbHBIE CXEMBI YCTPOMCTBA CBETOBOIO M AJIEKTPOHHOIO
MUKpockomna. Mozaenn kinetku. MukpomnpenapaTsl KI€TOK pPaCTEHHH, >KUBOTHBIX M OJHOKJIETOYHBIX
rpuboB. Marepuansl, pacckasbiBarolie O Ouorpadusx YYeHbIX, BHECIIUX BKJIaJ B pPa3BUTHE
KJIETOYHOW TEOpHUU.

Tema 2.2 XUMHUUYECKHI COCTAB KJIETKU

DJeMEHTHBI COCTaBKJIETKH. PacmpocTpaHEHHOCTh JJIEMEHTOB, UX BKJIaJ B 0Opa3oBaHUE
KUBOW MaTepud U OOBEKTOB HEXKUBOW NpPUPOABI. MaKpoIIeMeHThl M HX KJIacCH(UKalus,
MHUKPORJIEMEHTBI,  yJIBTPAMUKPOAJIEMEHThI, WX BKJIaJA B 0Opa3oBaHHE HEOPraHUYECKUX |



OpPraHUYECKUX MOJIEKYJI ’KUBOTO BEILIECTBA.

JHemonctpanus. Cxema (quarpaMma) pacripeieiCHUs XMMHYSCKHX DJIEMEHTOB B HE)KHUBOH U
kuBOW mpupone. Ilepuoguueckas CHUCTEMa XHUMHUECKHUX 3JeMEHTOB MeHaeneeBa (MOXHO
BUPTYaJIbHO [TPH MOMOIIM MYJIBTUMEIUNHOTO PUIIOKECHUSA K YICOHUKY).

Tema 2.3 HEOPTAHUYECKUWE BEILECTBA KIJIETKA

Heoprannueckue MoJIeKyJibl dKUBOTO BEILIECTBA: BOJA; XUMUYECKHE CBOMCTBA U OMOJIOrHYeCcKas
poib. Comu HEOPraHMYECKUX KHCIOT, MX BKJIAJ B O0ECIIEYEHHE IMPOIECCOB KUZHEACATEIBHOCTH U
Mo/ /Iep KaHue romeocraza. Ponmp KAaTMOHOB W aHMOHOB B OOECIEYEHHH TIPOLIECCOB
KHU3HEAEATEIbHOCTH. OCMOC U OCMOTHMYECKOE JIaBJICHHE; OCMOTHMYECKOE IMOCTYIUIEHHE MOJIEKYJ B
KIIETKY.

HemoncTpanuus. Cxema CTpOEHHS MOJIEKYJIbI BOABI.

Tema2.4 OPTAHUYECKUWE BEHIECTBA. OBILIIAA XAPAKTEPUCTUKA. JIMTINbI

Oprannueckue MOJEKYJbl.  HHU3KOMOJIEKYJSApHBIE U BBICOKOMOJICKYJIIPHBIE  COCIMHEHUSI.
Jlunuael: UX cTpoeHue, Kiaccupukamus U OUoIoThYecKasl poiib. XMMHUYECKAE CBOWCTBA JIMITHIIOB.
HelitpanbsHple KUpBI: XUMHUYECKash OpraHu3anus U CBOMCTBA. Poib M CBOMCTBA MPOCTHIX, CIIOXKHBIX
JIUTIAIOB ¥ JTUTIOU]IOB.

Tema 2.5 OPTAHMYECKUE BEIIECTBA. YTJIEBO/IbI. BEJIKA

VYrneBoabl: cTpoeHHME U Ouojormyeckas posib. MoHOcaxapuabl, OJMrocaxapuibl H
nonucaxapuabl. OCOOEHHOCTH CTPYKTYPHOW OpraHM3aliy, XMMHUYECKHUEe CBOMCTBA U OHONOrHyecKas
pOJIb OTHENBHBIX TOJNIUCAXapuaoB. benkn — OuoNIorHuecKue TOJMMEPhl, HX CTPYKTypHas
opranuzarusi. MoHoMmepbl OenkoB. DyHKIMK OenKOBBIX MoJieKys. benku-gpepmentsi. CTpykTypa
Oenka: MepBUYHAs, BTOPUYHAS, TPETUYHAS, YeTBEPTUYHAS. Pa3HOBUIHOCTH BTOPUYHON U TPETUUHOM
cTpyKTyp. JleHaTypanus u peHaTypanus OEIKOB.

HemoncTtpanus. O0beMHbIE MOJIENIN CTPYKTYPHOM OpraHu3aluy OMOI0rHYeCKUX MOJIMMEPOB —
OCJIKOB.

Tema 2.6 OPTAHMYECKUE BEHIECTBA. HYKJIEMHOBBIE KHUCJIOTbBI

JHK — wMonekynbel HacnencrBeHHocTu. Pepyrummkanms JIHK, nmepenada HacneacTBEHHOM
uH(poOpMallMd U3 TOKOJEHHsS B MOKoseHue. Ilepemada HaciencTBEHHOM HHpopManuu U3 sapa B
IUTOIUIa3My; TpaHckpumius. Matpuunas n kogupytomas nernu JJHK. PHK: ctpykrypa u ¢pynkimm.
Nudopmanmonnsle, Tpancnoptasie, pudocomanbabie PHK. MoHOMepsl HYKIEHHOBBIX KHCIOT —
nykieotuasl. [IpaBuno Yapradda.

JHemoncTtpanus. O60beMHbIE MOJIEIN HYKJIEHHOBBIX KUCIIOT.

Tema 2.7 OYKAPUOTUYECKAS KJIETKA. HUTOIIJIABMA. OPTAHOU/IbI

Dykapuotudeckass kierka. Ilmasmarnueckas memOpana u ee QyHkuuu. TpaHcropTHas
GbyHKIEs MeMOpaHbl. AKTUBHBIM M TACCHUBHBIA TpaHcmopT. [ImHOUMTO3 M daronuros. O6omouka
KJIeTKH ([U1a3MaTuyeckas MeMOpaHa, HaJMeMOpaHHBIA ammapaT W CcyOMeMOpaHHBIH KOMILIEKC).
[uTomnasma 3ykKapuOTHYECKOW KieTKH. OpraHouJbl IUTOIUIa3Mbl, UX CTPYKTypa U (QYHKIUH.
Knaccudukanus opranouioB. OCoOEHHOCTH CTPYKTYpHOH oOpraHu3anui ¥ (YHKIUU OTIECJIbHBIX
OpraHousioB Kietku. [IpoucxoxaeHre opraHou10B B Mpolecce OHTO- U (uoreneza. OcoOeHHOCTH
JIByXMEMOpaHHBbIX opraHonaoB kinetku. Knaccudukamnus u npoucxoxiaenue riactui. Llutockener.
Brxurouenusi, ux 3HaYeHHe U posib B MeTaboin3Me KieTok. OcoOOEHHOCTH CTPOEHUS PACTHUTENbHOM
KJIETKH.

Hemonctpauust. Mopenu kineTku. CXxembl CTPOEHUSI OpraHOMJIOB PAaCTUTEIBHONM U
KUBOTHOMKIIETOK.

JlaGopaTopHbie U MPaKTUYECKUE PAOOTHI

Opranou bl KICTKH (BUPTYAIbHO C TOMOIIBIO MYJIbTUMETHIHHOTO TIPHIIOKCHHS K YICOHHUKY).

Habmroienue KiIeTok pacTeHud M )KUBOTHBIX Ha TOTOBBIX MHUKpoMpemnaparax. M3rotopneHue u
ONMHMCaHUE MUKPONPENApaToOB KJIETOK PACTEHUM.

Tema 2.8 KJIETOUYHOE JIPO. XPOMOCOMBI (2 u)

Kiierounoe s1po — 1HEHTp yIHpaBieHUs )KU3HEAEATENbHOCThIO KIETKH. CTPYKTYpbI KJIETOUHOTO
sapa: sjepHas 000J70YKa, XpOMaTHH (FETEPOXPOMATHH), SAPBIMIKO U UX (QYHKIHHA. XPOMOCOMBI.
I'omonoruunsie xpomocomsel. Kapuotumn. Habops! xpoMocoM. YpoBHU YITaKOBKH XPOMAaTHHA.

[NPEAMETHBIE PE3VYJIbTATBI OBYUEHUA

VYyamuecs 10TKHBI 3HATH!

- CTpoeHue U PYHKIUHS JIpa;

- KJIacCU(UKALIUIO U CTPOCHUE XPOMOCOM,;

- 3HaU€HHE TTOCTOSHCTBA YUCIIa U (POPMBI XPOMOCOM B KIIETKE.

VYyamuecs 10TKHbBI YMETh:



- OIIMCBIBATh F€HETUUECKU anmnapar KJIETOK-9yKapHoT;

- OTHMCHIBATh CTPOCHUE U (PYHKIIUU XPOMOCOM;

- XapaKTepU30BaTh NEPBUUHYIO IEPETKKY;

- 1aBaTh OIpe/EIIeHUE KapuOTHIIa U XapaKTepU30BaTh €Tr0.

OcHoBHble MOHATHUS. XpoMocoMbl. ['oMmosiornunsie xpomocoMsbl. Kapuotun. Junnouansiii u
rariouHbIi Habop xpomocoM. IlepBuunas nepersikka. Llentpomepa. Kuneroxop.

Tema 2.9 ITIPOKAPMOTHUYECKAS KJIETKA

[IpokapuoTnueckue kiuetku; Gopma u pazmepsl. Kinaccudukamms 6axrepuii mo Gopme KIeTKH
u ocoOeHHOCTsM MeTrabonm3ma. CTpoeHHE NUTOIIa3Mbl OaKTepUAIbHOW KIIETKH, OpraHu3alus
MeTaboyM3Ma y MpOKapuoT (CrocoObl MUTaHUs, OTHOLICHHE K KUCIOpoy). ['eHeTnyeckuii ammapar
Oakrepuii. CriopooOpasoBanue. PasMHoeHHE (JeneHHe W TOJO0BOM mporecc). Mecto U poiib
MIPOKapHUOT B OMOIIEHO3aX.

JlabopaTopHbIC U MPAKTUICCKUE PAOOTHI

N3yuenue kieTok OakTepuil Ha TOTOBBIX MUKPOTIpErapaTax.

Tema 2.10 PEAJIU3ALINS HACJIE[JCTBEHHOM MHOOPMAIIUHN B KJIETKE

I'en, reneTudeckuil KOj, CBOMCTBA T€HETHYECKOTO KOJA. DTallbl pean3allid T€HETHYECKOU
uHpopMmalMu B KiIeTKe (TPAaHCKPUILUS M TpaHcisuus). Marpuuneiid cunTe3. Komupyromias u
matpuunbie nenu JJHK.

Hemoncrpanus. Tabmuua renermdeckoro kona. IlpoctpancrBennas monens JIHK. Cxema
O6uocuHTe3a Oenka.

JlaGopaTopHbIe ¥ TPaKTUYECKHUE PAOOTHI

Pemenune 3amau mo MOJEKYJISpHOM OHOJIOTMM Ha TOCTPOEHUE HYKJIEHHOBBIX KHCIOT IIO
MPUHIUITY KOMIUIEMEHTAapHOCTH M OINpeAeSiCHUE IOCIIeI0BAaTeIbHOCTH aMHUHOKHUCIOT B OenKe o
JIHK u PHK.

Tema 2.11 HEKJIETOYHASI ®OPMA XM13HU: BUPYChI

Oco0OeHHOCTH CTPOEHMSI U pPa3MHOKEHHs BUPYCOB. McTopus OTKpBHITHS BUPYCOB. 3Hau€HUE
BUPYCOB B MPHUpOJE U JKU3HM denoBeka. MHorooOpasue BupycoB. JKusznennboiii nmxin BUY.
Bupychsbie 3a0oneBanus u npodriaktuka ux pacnpocrpanenus. CITN/ n meps! ero npoduiakTUKH.

JemoHncTpanus. Cxema CTpoeHus BUpYyca.

Pazgen 3 Opranuzm

Tema 3.1 OPI'AHU3M —EJIMHOELEJIOE.MHOI"'OOBPA3ZUMEOPT AHN3MOB

PaznooOpasue  opranu3smMoB  (OJHOKJIETOYHbIE W  MHOTOKJICTOYHBIC  OPTraHHU3MBI).
MHOTOKIICTOUHBIN OpraHu3M Kak JUCKPETHas cucTeMa (TKaHH, opranbl). KoJoHHaIbHBIC OPraHU3MBI.
[IpuMepsl OJHOKJIETOYHBIX OPraHU3MOB, OTHOCSIIMXCA K pa3HbIM wHapctBaM. OpraHoubl
CHELMAJIbHOTO HAa3HAYEHUS! Y OJIHOKJIETOYHBIX OpPraHu3MoB. [Ipumepsl KOJIOHHMATBHBIX OPraHU3MOB.
TkaHu pacTeHUN U KUBOTHBIX.

JemoncTpauus. [Ipumeps! 0THOKJIETOUHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB.

Tema 3.2 OBMEH BEIIECTB " TIPEBPAIIIEHUE DHEPIMU. SHEPIETUYECKWH
OBMEH

OOMeH BellecTB U MpeBpalleHne dHEpruu B KieTke. [lnactuyeckuit u sHepreTnyeckuii 0OMeH.
AT® kak yHHUBEpCAJbHBI MCTOYHUK SHEPrHUU. Makpo3prudeckue CBs3U. IJTallbl SHEPreTHUYECKOro
oOMeHa, pacuierieHue rioko3sl. PochopunupoBanue. OcobeHHOCTH MeTabonu3Ma y OakTepuii u
rpuboB. bpoxkeHue u ero pa3HOBUIHOCTH.

JemoncTpanus. Cxema oOMeHa BEIIECTB.

Tema 3.3 INTACTUYECKHUI OBMEH. ®OTOCHUHTE3

Tunsl nutanus. AstoTpodsr u  rerepotpodsl. DortocuHte3. Daszpl  (hoTOCHMHTE3A.
OxucnurensHoe ¢ochopminpoBanue. @orocucteMbl. POTONN3 BOJBL. DNEKTPOHHO-TPAHCIIOPTHAS
cucrema. IlepeHocunkn Bonmopona. OcoOeHHOCTH OOMEHa BEIIECTB Yy PACTEHHH, >KUBOTHBIX M
rpuooB.

Hemonctpanus. Cxema poToCHHTE3A.

Tema 3.4 JIEJIEHUE KJIIETKU. MUTO3

JKu3HEHHBII LUK KIETKM W €ro NpOAODKUTENBHOCTh. JleneHue knerok. Kietku B
MHOT'OKJIETOYHOM opranusme. [Tonstie o nuddepeHIpoBKe KIETOK MHOT'OKJIETOYHOTO OpraHu3Ma.
MurtoTtnueckuil mukiI: uHTepdasza, peaymiukanus JHK; mMuto3, ¢a3pl muroTnyeckoro neneHus u
npeoOpa3oBaHUsl XPOMOCOM; OMOJIOTHYECKHI CMBICT W 3HaueHHe MHUTo3a (Oecronoe pa3MHOXKEHUE,
pPOCT, BOCIIOJIHEHHE KJIETOYHBIX MOTEPh B (PU3MOJOTMYECKUX M IATOJIOTUYECKUX YCIOBUSIX).
IIpoaomKUTENEHOCTD MUTO3a. DTalbl CIUPATIU3ALUH XPOMOCOM.

JemoHcTpanus. @urypsl MUTOTUYECKOTO JIEJIEHHS B KJIETKAaX KOPEIIKa JIyKa 10l MUKPOCKOIIOM



U Ha CXEME.

JIaGopaTopHbIe U PAaKTUIECKHUE PaOOTHI

W3yuyeHne MUTO3a B KJIETKaX KOpEIIKa JTyKa (BUPTyaJIbHO W/ MJIM Ha TOTOBBIX Ipernaparax).

Tema 3.5 PASMHOXEHUE: BECITOJIOE U ITOJIOBOE

CymHocts U (GOpMBI pa3MHOKEHHST OpPraHu3MOB. becronoe pa3MHOXXEHHE pacTeHUH H
KUBOTHBIX. Buasl Oecrmonoro pa3MHOXKeHUs. BapuanTel  BEreTaTMBHOTO  Pa3MHOXKCHHAL.
BereratuBubie opranel pactenuil. [lenenme. CrnopooOpazoBanme. I[loukoBanme. PparmeHTarus.
[TomoBoe pa3sMHOKEHUE KUBOT- HBIX WM PACTEHMI; TaMeThbl, MOJIOBOW mpouecc. buonornueckoe
3HaYEHHUE MOJIOBOI0 Pa3MHOKEHUSI.

Hemonctpanusi. Cxembl, WITIOCTPUPYIOIINE CIIOCOOBI BET€TATUBHOTO PAa3MHOKEHHS PACTEHUN;
MUKpOTIpEnapaThl SUIeKIeToK; (oTorpaduu, oTpakaronme pa3Hooopa3re MOTOMCTBA y OJTHOW Taphbl
poauTenen.

Tema 3.6 OSPA3OBAHMUE IT0JIOBBIX KJIETOK. MEMO3

Meiio3 1 ero oTauums OT MUTO3a. bronornueckoe 3HaueHne meitoza. OcodbenHoctu npodassi |.
I'ametorenes. Drambl 00pa30BaHMs TMOJOBBIX KICTOK: pa3MHOXKEHHE, POCT, co3peBanue (Meiio3) u
dbopmupoBaHue TOJOBBIX KJIETOK. (OCOOEHHOCTH cHepMmaToreHe3a ¢ OBOTeHe3a. 3HaYeHHUe
rameroretesa. [lapTeHoreHes Kkak BapuaHT MOJIOBOTO Pa3MHOKEHHUS.

Tema 3.7 OIIJIOJJOTBOPEHUME

OnnofgoTBOpEHHE M €ro CyIIHOCTb. bBHOJOrMYecKkuil CMbICH OIJIOJOTBOpPEHUs. BapuaHTb
OILUIOIOTBOpEeHHUsI (HApY)KHOE, BHYTPEHHEE, MEePEKPECTHOE, CaMOOILIOJOTBOPCHUE, €CTECTBEHHOE U
uckycctBeHHoe). OCOOEHHOCTH OIUIOAOTBOPCHHS Y pacTeHHid. JIBOWHOE OIUIOJ0TBOPEHHUE
MOKPBITOCEMEHHBIX. VICKyCCTBEHHOE OIIIIOIOTBOPEHHE Y YETIOBEKa U MPUHIIUIIBI JIEYEHHs OECIUIOAMS.

Tema 3.8 THAMBU/IYAJIBHOE PA3SBUTUE OPI’AHNU3MOB

OMOpHoOHaNbHBIA TepuoA pa3BuThsa. OCHOBHBbIE 3aKOHOMEPHOCTH JpoOjieHus; 0Opa3oBaHUE
OJIHOCJIOMHOTO  3apojpllia —  Omactynbl. [acTpymsiius; 3aKOHOMEPHOCTH  0Opa3oBaHMs
JIBYXCJIIOMHOTO 3apojiplilia — racTpyJiibl. [lepBuuHbIil opraHoreHes u ganpHeias auddepeHupoBka
TKaHel, OpraHoB M CHCTEM. B3aumopaelcTBuEe TpeX 3apOJbIIIEBBIX JMCTKOB. OIHOSANIIEBBIE
(MoHO3UrOTHBIE) OnM3Henbl. [TocTaMOpHOHANBHBII TIeproa pa3BuThs. DOPMBI TOCTIMOPHOHATLHOTO
nepuoa pa3Butusa. Hempsimoe pa3BuTHe; MOTHBIA U HETIOIHBIN MeTaMopdo3. bruosorndeckuii CMbICIT
pasButusa ¢ Meramopdo3om. [Ipsimoe passutue. CtapeHue.

HemoncTtpauus. TaOmuipl, WUTIOCTPUPYIOLIUE MPOIECCHl PaHHUX — ATaroB 3MOPHOHAIBHOTO
pa3BuTHs U MeTamMop(o3a Yy UICHHCTOHOTHMX, TMO3BOHOUYHBIX (KECTKOKPBUIBIX M YENIyEKPBUIBIX,
am(uOuii); cxeMbl MPeoOpa30BaHKs OPraHOB U TKAHEH B IpoOIlecce OHTO- U (PHUIoreHesa.

Tema 3.9 OHTOI'EHE3 UEJIOBEKA. PEITPOJIYKTHBHOE 3/1I0POBBE

OcoOeHHocT 3MOPHOHANBHOTO pa3BUTHs denoBeka. I[Iporeccel, mpoucxonsduye Ha pPaHHHUX
sTanmax sMoOpuoreHesa (hopmupoBaHue MOpyJbl u Onactyinsl). [lepBoiii stan auddepeHpoBKu
KJIeToK 3apoablmia. [lpenmiognelii w  mioaHsld  nepuoipl. POpMHUpPOBAHHE 3apOJBIIIEBBIX
(BpeMeHHBIX, TPOBU30PHBIX) oOpraHoB. Poxxaenue. I1oCTIMOPHOHATIBHBIM TEPHOA PAa3BUTHUS:
JOPENPOYKTUBHBIN, PENpPOMYKTUBHBIA MEPUOJbI, CTapeHHe U cMepTh). [lojoBoe co3peBaHmHe.
Kpurnueckue nepuoapl OHTOreHe3a. BiusHue HUKOTHMHA, aJIKOTOJid M HApKOTHUKOB HA pPa3BUTHE
3apoAblllia U PEIPOAYKTUBHOE 3I0pPOBbE UeI0oBeKa. MexaHU3Mbl CTapeHUS.

HemoncTtpanus. TaOnuipl, WUTIOCTPUPYIOLINE MPOLECCHl PAHHUX ATANOB 3MOPHOHAIBHOTO
Pa3BUTHS YEJIOBEKA.

Tema  3.10. TEHETUKA HAYKA O 3AKOHOMEPHOCTAX HACJIEJCTBEHHOCTHU 1
N3MEHUYMBOCTU. I'' MEHJIEJIb — OCHOBOIIOJIOXKHHUK 'EHETUKA

Ucropus paszsutus reHetuku. OTkpeithe . MeHnzaeneM 3aKOHOMEpPHOCTEH HaciaedOBAHUS
npu3HakoB. OCHOBHbIE MOHSTHSI TeHETHKU (T€H, JIOKYC, TOMOJIOTHYHBIE XPOMOCOMBI, TOMO3HIOTA,
reTepO3Urora, JOMHHAHTHOCTh, PEILECCHBHOCTh, T€HOTHII, (eHOTHI). ['MOPHIOIOTHUECKUil METO/
W3Y4ECHMsI HACIEACTBEHHOCTH. MeTOIbl TEHETUKH. 3HAYEHUE T€HETUKH.

JlemoHcTpanus. PomocioBHbIE BBIIAIOIUXCA NPEICTABUTENEH KYJBTYpPHI.

XPpOMOCOMHBIE AaHOMAJIUH YeJIOBEKA U X (PEHOTUNUYECKUE IPOSIBICHUS.

Tema 3.11 3AKOHOMEPHOCTHU HACJIELJOBAHUI. MOHOI'MBPUIHOE
CKPEIHIMBAHUNE

MoHorubpuaHoe ckpemuBanue. JOMHUHAHTHBIE M PELECCUBHbIE MpPHU3HAKU. AJUIeTH H
aJyieNbHbIE TeHbl. ['OMO3UTOTHI U reTepo3uroTsl. IlepBblil 3akoH Mennens

— 3aKOH €IUMHO00pa3us THOPHUIOB TEPBOrO IOKOJIEHUs (IpaBHio jJoMuHHpoBaHUs). He-
II0JIHOE JOMHUHUPOBAHHUE WM NPOMEXYTOUHOE HacienoBaHue. Bropoil 3akoH MeHnens — 3aKkoH
pacuieruieHus. 3akoH (rumores3a) 4YMCTOTHI TamerT. LluTonormueckne OCHOBBI MOHOTHOPHIHOTO



CKpELIUBaHMS.

HemoncTpauus. Cxembl CKpeLIMBaHUSA, WUIIOCTpUpylomue onbiTel 1. Mengens 1mo
MOHOTHOPUTHOMY CKPEILMBAHUIO.

JIaGopaTopHbIe U PAaKTUIECKHUE PaOOTHI

Pemrenune 3a1ay Ha MOHOTHOPHIHOE CKPEILIMBAHHE.

Tema 3.12 3BAKOHOMEPHOCTU HACJIEJOBAHUNS. JUTMBPU/IHOE CKPEILIMBAHUE

Jurubpunnoe ckpenmBanue. Tpertui 3akoH MeHensi — 3aKOH He3aBUCHMOTO HACIIEIOBaHUS
MIpU3HAKOB. AHaM3upyollee ckpemubanue. [lomurnOpunHoe ckpenuBaHue.

HemoncTpauus. Cxembl CKpelIMBaHUS, WUIIOCTpUpylomue onbiTel . Mengens 1mo
JUTUOPUIHOMY CKPEIIMBAHUIO.

JlabopaTopHbIC U MPAKTUICCKUE PAOOTHI

Pemenue 3agau Ha IUrHOpUAHOE CKPELLIMBAHUE.

Tema 3.13 XPOMOCOMHAA TEOPHUS HACJIIEACTBEHHOCTU

XpoMOCOMHasl Teopusl HacleJCTBEHHOCTU. 3akoH Moprana. I'pynna cuemienus. Ilpuunnsl
HapyILICHHs CLEIJICHUS FeHOB. PaccTosiHME MeXly TeHaMH 1 4aCcTOTa KPOCCUHroBepa. I eHeTnueckue
KapTbl XpOMOCOM. MOJIEKYJISIpHO- TEHETHYECKHUE KapTHI.

Hemonctpanus. Cxembl CKpelMBaHMs, WUIIOCTpupyomue oneltel T. Moprana wu
KPOCCUHIOBED.

JlabopaTopHbIe U TPAKTUYECKUE PAOOTHI

Pemrenne 3amay Ha CIEIUIEHHOE HACIENOBAaHUE IIPU3HAKOB M OIPEICIICHHE PaCCTOSHUSA
MEXKy T€HAMH.

Tema 3.14 COBPEMEHHBIE ITPEJICTABJIEHW A O TEHE U TEHOME

I'erom. I'eHOTMIN KaKk cHUCTEMa B3aUMOJCHCTBYIOIMIMX IeHOB. ['€HOM uenoBeka. MexaHU3MBbI
aKTHBAlMU M TOJABJIEHUS aKTUBHOCTHU I'eHOB. CTpoeHus omnepoHa. CTPYKTypHBIE U PETYJISTOPHBIE
TeHbl U y4acTKH TeHa. ['eH 3ykapnoT u npokapuoT. B3anMoOnencTBHs ajuleNIbHBIX M HEAJUIENIBHBIX
reHoB. [Ineiiorponus. DKCIPECCUBHOCTH U IEHETPAHTHOCTD.

JemoncTpanysi. CxeMbl TEeHOMOB U T€HOTHUIIOB.

JlabGopaTopHbIe U TPAKTUYECKUE PAOOTHI

Pemenne 3ana4 Ha B3aUMOJICHCTBUE AJJICIIBHBIX U HEAJUIEIBHBIX T€HOB U IICHETPAHTHOCTD.

Tema 3.15 TEHETHUKA T1OJIA

XpOMOCOMHOE ONpeAeIeHUE MoJjia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OoMOrameTHbli
reTeporamMeTHblil mon. Tumbl onpeaeneHus mona (mporaMHOe, CHHTaMHOE M snuramHoe). [IpusHaky,
CLIETIJIEHHBIE € TI0JIOM. 3a00JieBaHuUs U A€(PEKTHI, CHEIICHHBIE C IOJOBBIMH XPOMOCOMaMH.

JemoHcTpanusa. CxeMbl XpOMOCOMHOTO OIPENETICHHS 110J1a.

JIaGopaTopHble U IPaKTHYECKHUE pabOThI

Pemenue 3ana4 Ha CLIEIIIEHHOE C I10JIOM HACJIEJOBAHUE NTPU3HAKOB.

Tema 3.16 UBSMEHUMBOCTbB: HACJIEJICTBEHHAA U HEHACJIEJJICTBEHHA

W3MEeHUMBOCT KaK OJHO W3 OCHOBHBIX CBOMCTB JHMBBIX Opranu3moB. HacnencreeHHnas
(reHoTHIIMYeCKas, WHIUBHIyallbHAas, HEONpeeleHHas). MyTaluoHHasT ©  KOMOHMHATHUBHAs
U3MECHYMBOCTh. MyTamun u  MyTareHbl. HeHacnencTBeHHass  (ompejereHHas, TPYIIIOBas,
MoauHKAMOHHAs) HW3MEHYMBOCTh. Moaudukanuu. Hopma peakumu. KpuBas HOpManbHOro
pacnpenenenus (kpuBas [aycca). CraTHCTUYECKHE 3aKOHOMEPHOCTH  MOAU(DHKAMOHHON
U3MEHUYUBOCTH.

Jemonctpauusi.  [Ipumepbl  HaciaeACTBeHHOH  (MyTalMOHHOH ©  KOMOWHATHBHOH) U
HEHACJIEeCTBEHHON (MOAM(HUKAIMOHHON) U3MEHUMBOCTH, MEXaHM3MOB MyTauuil. JlaboparopHbie u
MIPAKTUYECKHUE PadOTHI

N3yuenne MOJIU(PHUKAIIMOHHON  HM3MEHYMBOCTHHA npumepe pacTeHHH,
COCTABJICHUE BApUALIMOHHOIO PsAJla U BapHALlMOHHOU KPUBOM.

Tema3.17 TEHETUKA U 310OPOBBE UEJIOBEKA

I'eneTnka yenoBeka U ee paszenbl. MeToabl TeHeTUKH uenoBeka. HacneacTBeHHble 0one3HH,
TEHHBIE W XpOMOCOMHBIE. AHOManuu pa3BuTHsd. COMaTH4YECKUE M TI'€HEPATUBHBIE MYyTallUH.
[TpuHUIMOBI 370pOBOrO  00pasa >KU3HM, AMATHOCTUKH, NMPOPWIAKTUKUA U JIEYEHUS TE€HETHUYECKHX
Oone3Hell. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHHE.

HemoncTpanus. I[Ipumepbl FreHHBIX 1 XPOMOCOMHBIX 0OJIE3HEH uenoBeka.

Tema 3.18 CEJIEKLIA: OCHOBHBIE METO/IbI 1 JOCTMXXEHUA

Cenexuus. Ilopona, copt, mramm. Metonsl cenekuuu. LIEHTpbI MPOUCXOXKACHUS KYJIbTYPHBIX
pacrenuii. Bkinag H. M. BaBuiioBa B pa3BUTHE T€HETUKU U CEJIEKLIMMU.

Hemonctpanus. KapTta eHTpoB NPOHCXOXKACHUS KyJIbTypHBIX pacTeHuil. M300paxkeHus mopoa



Pa3IMYHBIX TOMAIIHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTCHUM.

Tema 3.19 BUOTEXHOJIOTUSA: JOCTUXEHUA U TTEPCIIEKTUBBI PASBUTHU A

buorexnonorusi. ['eHHas wmkeHepus. [ eHeTHYeCKH MOIUGMUIMPOBAHHBIC OPTAHU3MBIL.
KnonupoBanue. ITudeckre acreKkTbl OMOTEXHOIOTHH.

Hemonctpanus. CXeMmMbl KIOHMPOBAaHUS M CO3JaHHMS TEHETUYECKH MOIAM(PHUINPOBAHHBIX
OpraHU3MOB.

Conep:xanue kypca 6mosiornu, 11 kiacc (6a30BbIii ypoBeHb)

Pasnen 1 Bun

Tema 1.1 PA3SBUTHE BUOJIOIMM B JIOJAPBUHOBCKHWI ITEPHMOJ]. PABOTA K.
JINMHHEA

DOBOJNIOLMS U JBOJIOLMOHHOE YydeHue. Vcropust 3BOMOLMOHHBIX uae. Kpeauunonusm u
TpanchopmusMm. CucremaTnka Kak Hayka. 3HadueHue pador K. JIuHHes mo cucremaTtuke pacTeHHA
U KUBOTHBIX. bunapnas nHomenknarypa. [lemoncrpauus. Iloptpersi m Ouorpaduu yueHBIX,
BHECUINX BKJIaJl B Pa3BUTUEIBOJIIOLIMOHHBIX UJIEH.

Tema 1.2 DBOJIIOLIMOHHASA TEOPUA XK. b. IAMAPKA

YyeHue o0 Trpajalnuyd SKUBBIX OPTaHU3MOB M TIOHATHE <JIECTHHUIIA CyIIecTB». Teopus
katactpod KroBbe. 3akonbl Jlamapka (ympakHEHHE W HEYNPAKHEHHE OPraHOB M HACICIOBaHHE
OnaronmpuoOpeTeHHBIX Tpu3HaKoB). IlpeacraBienus Jlamapka 00 W3MEHYHMBOCTH. 3HAYCHHE
teopuu Jlamapka. JlemoHcTpanus. XXusns u nearensHocts XK. b. Jlamapka.

Tewma 1.3 IIPEAITOCBIJIKM BOSHUKHOBEHU A YUEHN A Y. JAPBUHA

[Ipennoceiku Bo3HUKHOBeHUA yueHus Y. JlapBruHa: JOCTHKEHUS B 00JIACTH €CTECTBEHHBIX U
COIMAJIbHO-I)KOHOMHYECKUX HayK (kocMoronmueckas Teopusi Kanra—IJlamnaca, mocTixeHus B
o0JacTu XMMHH, 3aKOH €IMHCTBA OpraHusMa u cpensl Pynbe—CeueHoBa, IPUHLUIT KOPPEISILUU
KroBbe, padotsr K. Bapa, padoter U. Jlaiiens, padotet A. Cmuta u T. ManbTyca).

Tema 1.4 SBOJIIOIIMOHHAS TEOPU A Y. JAPBUHA

OxcneaunonHelid Matepuan Y. [lapsuna. Yuenwe JlapBuHa 00 M3MEHYMBOCTH. YUCHHE
JlapBuHa 00 MCKyCCTBEHHOM OTOOpe. BceoOmias mHaMBUIyanpbHas K3MEHYUBOCTh M W30BITOUHAS
YUCJICHHOCTh TMOTOMCTBAa. boprOa 3a cyliecTBoBaHME M €CTECTBEHHBIM 0TOOp. Bumpl 6ophOBI 3a
cymectBoBanue. [Ipenmnoceuikun OOphOBI 3a CYIIECTBOBAHHE M €CTECTBEHHOTO OTOOpa. 3HAUYCHHE
teopun [lapBuna. [loHaTHe 0 cMHTETHYECKOW TeopuH 3Bodtonuu. JlemoncTpamus. buorpadus Y.
JapBuna. MapmpyT U KoHKpeTHbIe Haxonku Y. JlapBuHa BO BpeMs MyTEIIECTBUS Ha Kopalie
«burap».

Tema 1.5 BUJ: KPUTEPUU U CTPYKTYPA

Bun kak reHeTMYeCKM W30JMpPOBAaHHAs CHUCTEMA; pEHNpPOAYKTHBHAs H30SLUA M €€
MexaHu3mbl. Kpurepuu Bupa: MopdoJorHYecKuil, (QU3NOIOTUYECKUM, OHOXMMHYECKUH,
TEHETUYECKUN, DSKOJIOTMUECKHi, reorpaduueckuid. JlemoHcTpamms. I'epbapum u  apyrue
KOJUICKLIMOHHBIE ~ MaTepualbl, WUIIOCTPUPYIOIIHEe  MOPGOIOTUYECKUN  KpUTEpUil  BUJA.
JlaGopaTtopHble U mpakThuyeckue padboTsl M3ydeHne U3MEHYUBOCTH M KPUTEPUEB BHJIA, OMHCAHUE
BUJIOB 10 MOP(}OTOrHYECKOMY KPUTEPHUIO.

Tewma 1.6 [IOIIVYJIALUA KAK CTPYKTYPHASA EJJMHULIA BUJTA

[lonynsuuoHHass CTpyKTypa BHAQ; 3KOJOTMYECKHME M TI'E€HETUYECKHUE XapaKTEePUCTHKU
nonynsui. Jlemorpaduueckue nmokazaTenu U CTPyKTypa MOMYJISIIHH.

Tewma 1.7 IIOIIYJIALINA KAK EAMHUIIA 5BOJIFOLIUN

[lonynsiuust — 3J€MeHTapHas 3BOJIOLMOHHAA €IWHULA. DJIEMEHTApHbIA 3BOJIOLIMOHHBII
Marepuai 1 3JIEMEHTAPHOE 3BOJIIOIIMOHHOE SIBJICHUE.

Tema 1.8 DAKTOPBI 5BOJIFOIINUN

DyieMeHTapHBIE  JBOJIONMOHHBIE  (BakTOphl  (MyTalMOHHBIA  MpPOILECC,  M3OJISAINA,
HOMYJISAHOHHBIC BOJHBI, Jpeii() 'eHOB, €CTECTBEHHBIH 0TOOP). POPMBI €CTECTBEHHOrO 0TOOpa
(cTaOMIU3UPYIOIHIA, ABWKYIINH, TH3PYNTHBHBIN). BUIbl H3MEHYMBOCTH. Pe3epB M3MEHUYHBOCTH.
HemoHncTtpanus. JKuBble pacTeHUS W JKUBOTHBIC, TrepOapud M KOJUICKIIHWH, TOKa3bIBAIOIINE
WHANBUAYAJIbHYIO M3MEHUYMBOCTh. JlabGoparopHble U mpakThyeckue paboTel M3yuenue
M3MEHYMBOCTH y 0COOEH OJTHOTO BHJA.

Tema 1.9 ECTECTBEHHBIN OTEOP — I'JTABHA S JIBUXKVYIIIAS CHUJIA SBOJIIOLIUHA

®dopMbI eCTECTBEHHOTO 0TOOpa (CTAOWIU3UPYIOIINH, ABMKYIIUH, TU3PYITUBHBIN).

Tema 1.10 AJATITALIUA OPTAHU3MA K YCIIOBUAM OBUTAHUSA KAK PE3VJIbTAT
JIEMCTBW ECTECTBEHHOI'O OTBOPA

[IpucnocobuTenbHble OCOOEHHOCTH CTPOCHMS, OKPAaCKU Tejla W TOBEACHUS IKUBOTHBIX.
[loBenenueckue anmantanuu. buoxumuueckue anantauud. DOU3HOJOTHYECKHE —aJANTalHM.



OTtHocuTeNnbHAs 1eNeco00pa3HOCTh ananTanuii. Jlemoncrpanus. MmrocTpauy v )KUBbIE pacTCHUS
Y )KUBOTHBIE, TepOapiy 1 KOJUIEKIINH, TIOKA3bIBAIOIINE MOP(OIOrHYeCKHe alanTalru.

Tema 1.11 BUILOOBPA30OBAHUE KAK PE3VJIbTAT 5BOJIFOIINN

[Tyt (cmocoObl) M CKOPOCTh BHUA000pa30BaHMs; TreorpaMueckoe M IKOJOTHYECKOE
BunooOpasoBanue. ['eorpaduueckas u osKomormueckas wusomsnusa. Jlemonctpamus. Cxemsl,
WUTIOCTPUPYIOIIKE TPOIecC reorpadguyeckoro BUA000pa30BaHUs; KUBbIE PACTCHUS U KUBOTHBIE,
repbapuy M KOJUICKIIMH, MOKa3bIBAIOIINE PE3YJIbTaThl MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpelie
o0UTaHUS U Pe3yIbTaThl BUI000pa30BaHUS.

Tema  1.12 COXPAHEHUME MHOI'OOBPA3UA BUJIOB KAK
OCHOB YCTOMUYMNBOI'OPA3BUTH S BUOCDEPHI

buonoruueckuit mporpecc u Ouonoruueckuit perpecc. IlpuymHBI BBIMHpaHHUS BHJOB.
Buonornueckoe paznoobpasue.

Tema 1.13 JJOKA3ATEJIbCTBA 3BOJIIOLIMM OPTAHUYECKOI'O MUPA

HuTtonornyeckue U MOJIEKYJISIPHO-OMOJIOTHYECKUE (MONIEKYJISIPHO-TEHETHYECKHE),
CPaBHHUTEIILHO- aHATOMHYECKHE (CpaBHHUTEIBbHO-MOP(OJIOTHYESCKUE),  MAJICOHTOJIOTHIECKHE,
sMOpuosoruueckiue u  Ouoreorpaduueckre  JI0Ka3aTelibcTBa  DBOJIOIMUHU.  JleMoHcTparusi.
Wnmroctpanuy, J1€MOHCTPUPYIOLIME CXOJACTBO PpPaHHUX O3TaloB 3MOPHUOHAJIBHOIO Pa3BUTHSA
MMO3BOHOYHBIX, MYJSDKM U JIpyT'M€ HarjisiHble MaTepuaibl, WUIIOCTPUPYIOIIME aHAJIOTHYHbIE U
TOMOJIOTHYHBIE OPTaHbl, PYJUMEHTHI U aTaBU3MBbI.

Tema 1.14 PA3BUTHUE IIPEJICTABJIEHUM O IIPOUCXOXJIEHUU JXU3HU HA
3EMIJIE

Konnenunu abuorenesa u Owuorene3a. Ombpitel D. Peam, JI. Cnamanmanu u M. M.
TepexoBckoro, omsIT JI. Ilactepa. I'mmores3sl CTalMOHAPHOTO COCTOSIHUS W ITAHCIIEPMHH.
Hemouctpanusi. Cxemsl onbiToB @. Peau, JI. Cnamanuanu u JI. [Tactepa.

Tema 1.15 COBPEMEHHBIE TTPE/ICTABJIEHNM A O BOSHMKHOBEHHWU XXU3HU

Oprannyeckuii MHp KakK pPe3yJbTaT SBOJIONUU. BO3HMKHOBEHME M PA3BUTHE >KU3HU Ha
3emite. XuMudeckuii, npeadronorndeckuii (teopus akagemuka A. M. OmapuHa) 1 GHOJIOTHYECKHIA
ATambl Pa3BUTHUS KHBOW MaTepuu. Teopus Oumoronsa. Jlemoncrparus. CxeMbl BO3ZHHMKHOBEHUS
MEMOPaHHBIX CTPYKTYP U OJTHOKJIETOUYHBIX FyKapUOT.

Tema 1.16 PABBUTUE XNU3HU HA 3EMIJIE Pa3Burtue xu3Hu Ha 3emMje B apXEHUCKYIO U
npoTepo30McKyto 3pbl. [lepBbie cieapl ku3Hu Ha 3emie. [losBieHHME BCEX COBPEMEHHBIX THUIIOB
0ECTI03BOHOYHBIX XKUBOTHBIX. [lepBrie XxopmoBeie. PazButre BomHBIX pacTeHui. Pa3zButue >xu3Hu
Ha 3emJie B MaJIe030MCKyI0 3py. [losiBIIeHNE W 3BOMIONMS CYXONMyTHBIX pactenuil. [lanopoTHukH,
CEMEHHbIE MANOPOTHUKH, TOJOCEMEHHbIE pacTeHHs. BO3HUKHOBEHHE MO3BOHOYHBIX: PBIOHI,
36MHOBO/IHbIE, MpecMbIKaromuecs. Pa3Burue Xu3Hu Ha 3emiie B ME3030UCKYI0 U KalHO30MCKYIO
opbl. llosiBneHue u pacnpocTpaHEHUE MOKPHITOCEMEHHBIX pacTeHUN. BO3HMKHOBEHME NOTHUI] U
miuekonuraomux. [losenenne u pa3Butue npumatoB. [losBinenue dyenoseka. JlemoHcTpanus.
Penponykiun kaptun 3. Bypuana, orpaxaromux ¢ayHy u (iaopy pasiuyHbIX 3p U MEPHOJIOB;
CXEMbl pa3BUTUS LIAPCTB JKUBOW IPUPOJbI, OKAMEHEJIOCTH, OTIEYaTKU PACTEHUH B JIPEBHUX
nopoaax. Mojenu CKeneToB 4eaoBeKa U MO3BOHOYHBIX KUBOTHBIX.

Tema 1.17 TUTTIOTE3BI ITPOUCXOXAEHM A UEJIOBEKA

AHTpONOreHe3 M €ero ABWXKylue cuiibl. lIpencraBieHuss 0 MPOUCXOKIECHUU YEIOBEKa B
pa3Hbl€ EpUOAbl UCTOPUU HAYKH.

Tewma 1.18 TIOJIOXKEHUE UEJIOBEKA B CUCTEME X XUBOTHOI'O MUPA

[Ipoucxoxaenne uyenoBeka. MecTto uenoBeka B KuMBOW mpupone. Cucremarnueckoe
nojokeHue Bupa HOmMoO sapiens B cucteme >KUBOTHOrO Mupa. IIpu3HaK# W CBOMCTBA 4YEIOBEKa,
MO3BOJIAIOIINE OTHECTH €r0 K Pa3IMUYHbIM CUCTEMATUUECKUM T'PYIINAM LAPCTBA ) KUBOTHBIX

Tema 1.19 3BOJIFOLINA YEJIOBEKA

Cranguu 3BOJIIOIMM YENIOBEKA: MPUMAaThl — TMPEJIKH YEJIOBEKA, ABCTPATOMUTEK, UYEIOBEK
YMEJIbIH, IPEBHENILINI YETI0BEK, IPEBHUI YEIOBEK, IEPBBIE COBPEMEHHBIE JTIOH.

Tema 1.20 HEJIOBEUECKHUE PACHI

[MonynsimuonHas CTpyKTypa Buaa HOMO Sapiens; yesoBedecKHe pachl; pacooOpa3oBaHUE;
€IMHCTBO TpOHCXOoXkaeHus pac. IlpucnocoOutenbHOe 3Hau€HHE PACOBBIX NpPU3HAKOB. BumpoBoe
€IMHCTBO YEJIOBEYECTBA.

Paznen 2 Dkocucrema

Tema 2.1 OPTAHU3M U CPEJJA. SKOJIOTUYECKHUE ®AKTOPHI

Opranusm u cpena. Gakropsl cpeasl ooutTanusa. Kinaccuduxamms skonornueckux (GpakTopos.
Bnusaue ¢aktopoB cpenbl Ha opraHu3Mm. [lpenensl BBIHOCIMBOCTH. 30HA ONTHMYyMa, 30HA



yrHetenus. OrpanuuuBaromuii ¢akrop. 3akoH MuHHMyMa JlnOuxa. Dkonormyeckas HUIIA.
Hemonctpauus. Harmsnaele marepuainbl, JEMOHCTPUPYIOIIME BIHMSAHUE (AKTOPOB Cpeabl Ha
OpTraHM3M.

Tema 2.2 ABUOTUYECKUE ®AKTOPBI CPE/IbI

@akTopbl cpeabl OOMTaHUS U MPHUCIIOCOOICHHUS K HUM JKUBBIX OPraHU3MOB. AGHOTHYECKUE
¢dakTopsl cpenbl. Pomb TeMmepaTypbl, OCBELICHHOCTH, BJIXKHOCTH W JPYTUX (aKTOpOB B
KHU3ZHEJEATEIBHOCTH COOOLIECTB U OPraHU3MOB.

Tema 2.3 BUOTUYECKUE ®AKTOPBI CPE/IbI

buotnueckne ¢aktopsl cpenpl. DopMBl  B3aMMOOTHOLICHHWHA MEXIYy OpraHU3MaMH.

[lo3uTBHBIE  OTHOIIEHWS —  CHUMOMO3.  MYTyalu3M, KoOONepanus, KOMMEHCAIH3M.
AHTUOMOTHYECKHE OTHOLIEHUS: XMIIHUYECTBO, Iapa3uTu3M, KOHKypeHuus. HelTpaibHble
OTHOIIEHUs — HeWTpamusM. Jlemonctpanus. [Ipumepsl cumOuo3a mnpeacTaBUTENEH pa3IUyHBIX

LApCTB KUBOW IIPUPOLBL

Tema 2.4 CTPYKTYPA DKOCUCTEM

EcrectBenHble  cooOmecTBa  JKMBBIX ~ OpraHM3MOB.  buoreorneHo3bl.  KoOMIIOHEHTHI
OMOreoLeHO030B. MPOAYLIEHThl, KOHCYMEHTBI, PEeIylEeHThl. BbHOIleHO3bl: BHI0BOE pa3HooOpa3ue,
MJIOTHOCTD MOMYJIALMM, Oromacca.
Tema 2.5 IMIIEBBIE CBA3M KPYT'OBOPOT BEHIECTB U ITOTOK SHEPT'M B D KOCUCTEMAX

Hemn w ceru mnwtanms. Tpoduyueckne ypoBHU. IKOJOTHYECKHE IMHPAMUIBL YHCEI,
Oouomacchel, sHepruu. KpyroBopoT BEmIECTB W DHEPruM B dKocucTemax. JlemoHcTpamms. Cxemsl,
WLTIOCTPUPYIONINE MUIICBHIE IENH U CETH, YKOJOTHYECKUE MHUPaMUAbI M KPYrOBOPOT BEIIECTB U
MOTOK SHEPTHH B IKOCUCTEMAX.

Tema 2.6 IIPUYUHBI YCTOMYMBOCTHU Y1 CMEHBI DKOCHUCTEM

N3menenne coobmectB. CMeHa »sKocucteM. JlMHaMuyeckoe paBHOBECHE. OKCKYypCUU
EcrectBeHnbIe (MPUPOIHBIE) SKOCHCTEMBI (JI€C, JIyT, BOJOEM | T. J.) CBO€H MECTHOCTH.

2.7 BIIMSAHUWE YEJIOBEKA HA DKOCUCTEMBbI

DKOJIOTHYEeCKHe HAPYIIeHHs. ATPOICHO3bI. DKCKypcHu VICKyCCTBEHHbBIE IKOCHCTEMBI (TTapK,
CKBEp, cajl, ToJIe  T. JI.) CBOCH MECTHOCTH.

Tema 2.8 BUOCOEPA — I'JIOBAJIBHA A DKOCUCTEMA

buocdepa — xuBas obonouka rranetrsl. CTpykTypa O6uochepsl. KommonenTs O0uocdepsr:
YKUBOE BEIICCTBO, BUJIOBOM COCTaB, pa3HOOOpa3ue M BKJIAJI B OMOMAcCy; OMOKOCHOE W KOCHOE
BeriectBo onochepsl (B. U. Bepuanackuii). Kpyrosopot Bemects B mpupoze. I'panuibl 6nochepsr.
HemoncTpanus. CxeMbl, WUTIOCTPUPYIOUINE CTPYKTYPY U TpaHULIbl OnoCchepsbI.

Tema 2.9 POJIb XXBbIX OPI’TAHU3MOB B BUOCDEPE

Pounb xuBoro Bemecta B Ouocdepe. KpyroBopot Bojbl U yriepoaa B
ounochepe.Tema 2.10 BUOCDPEPA 1 YEJIOBEK

[Ipsimoe W KocBeHHOe BiIMsHME 4enoBeka Ha Ouochepy. Ilpuponnsie pecypcsl U UX
UCIIOJIb30BaHUE. AHTPOMOTeHHbIe (aKTOphl BO3JICHCTBHS Ha OHWOIEHO3bI (pOJib YeOBEKa B
NPUPOJIE); MOCIEACTBUS XO3SMCTBCHHOM JeATeIbHOCTH yesioBeka. Hoocdepa.

Tema 2.11 OCHOBHBIE DKOJIOI'MYECKHUE TTPOBJIEMbI COBPEMEHHOCTU

AHTpONOreHHoe BIUsSHUE Ha atMocdepy u ruapochepy. Dposus mnousbsl. [Ipupoanbie
pecypcsl U uX Hcnonb3oBaHue. JlabopaTopHble W HpakTHUecKue padoThl AHaIM3 M OlEHKa
MOCIIEACTBHM JI€ATEIHHOCTH YEJIOBEKA B IKOCUCTEMAX.

Tema 2.12 ITYTU PEHIEHU S SKOJIOTMYECKUX I[TPOBJIEM

[IpoGneMbl  palMOHAIBHOTO NPUPOJIONOIB30BAHMS, OXpPaHbl MPUPOABI: 3alUTa OT
3arpsi3HEHUHN, COXpaHEHUE OSTAJIOHOB U MAMSATHUKOB MPUPOJBI, OOECHeueHHuEe MPUPOTHBIMU
pecypcamu HaceneHHs miaHeThl. OCHOBBI PAIMOHAIBHOTO MPUPOIOTIOIB30BaHUS. JleMoHCcTpaIus.
KapTtsl 3anoBeiHbIX TeppuTopuii Haieil ctpanbl. JJabopatopHble U nmpakTudeckue paboThl AHAIH3
1 OIIEHKA II00ANIbHBIX SKOJIOTHYECKUX MPOOIEM U MyTel UX PEIICHHUS.

Conepxanue Kypca ouosiorun, 11 kiaace (yriyoJieHHbI YPOBEHbD)

Paszgen 1 Bun

Tema 1.1 PA3SBUTHE BHMOJIOTMU B JIOJJAPBUHOBCKHH ITEPHMOJ]. PABOTA K.
JIMHHEA

DBOJNIOIUS W DBOIIOINMOHHOE YydeHHe. VcTopus 3BOMIONMOHHBIX HAe. KpeanwoHusMm u
TpanchopmusMm. CuctemaTrka Kak Hayka. 3HaueHue pabot K. JIuHHes mo cucreMatuke pacTeHui
U KMBOTHBIX. biHapHas HOMeHKIaTypa. Bkiiag pa3iauuHbIX YYEHBIX B Pa3BUTHE JBOITOIMOHHBIX
uneit. Jlemonctparusi. Iloprpersl u Ouworpaduu y4eHBIX, BHECIIUX BKIAJ B pPa3BHUTHE
HBOJIIOIIMOHHBIX HJIEH.



Tema 1.2 DBOJIIOLIMOHHASA TEOPUA XK. b. IAMAPKA

Y4yeHue O rpajanuu SKUBBIX OpPraHW3MOB M IOHSATHE <«JIECTHHULA cyliecTB». Teopus
katactpod KroBbe. 3akonbl Jlamapka (ympaKHEHHE W HEYNPAXHEHHE OPraHOB M HACICIOBaHHE
OnaronpuoOpeTeHHbIX Mpu3HakoB). [Ipeacrasnenus Jlamapka 00 u3mMeHUMBOCTH. [IpeacTaBieHus
Jlamapka 0 NMpUYMHAX, MPEANOCHUIKAX W HANpPABJICHUU SBONIONMM. 3HaueHue Teopuu Jlamapka.
[TonsTue 0 Heonmamapku3Me U ero npeacraButensax. Jemoncrpauus. XKusub u nesrenbHoCcTh K. b.
Jlamapxka.

Tewma 1.3 IIPEAITIOCBIJIKM BO3SHUKHOBEHU A YYEHNW A Y. JAPBUHA

[Ipennoceiku Bo3HUKHOBEHU yueHus Y. JlapBuHa: JOCTH)KEHUS B 00JIACTH €CTECTBEHHBIX U
conuaibHO-3K0HOMHU- 101 yeckux Hayk (kocMoronmnveckas teopusi Kanrta—Jlarnaca, qOCTHXKCHUS
B 00J1aCTH XMMUH, 3aKOH €IMHCTBA OpraHu3Ma u cpenbl Pynbe—CedueHoBa, TPUHIHAIT KOPPEISIUN
KroBbe, padotel K. bapa, padotst U. Jlaiiens, padotsl A. Cmuta u T. Manbtyca).

Tema 1.4 SBOJIIOIIMOHHA S TEOPUA Y. JAPBUHA

Okcneauionnelii Matepuan Y. JlapBuna. Yuenue JlapBuHa 00 M3MEHYMBOCTU. YUCHHE
JlapBuHa 00 MCKyCCTBEHHOM oTOOpe. BceoOiass mHAMBUIyanbHasi K3MEHYUBOCTh M M30BITOUHAS
YHUCJIEHHOCTh MOTOMCTBa. OrpaHMYEeHHOCTh pecypcoB. bopbba 3a cyliecTBOBaHNE U €CTECTBEHHBIN
otOop. Bumel 0oprObl 3a cymectBoBanue. [Ipeamocbuiku OOprOBI 32 CYIIECTBOBAHHE |
ecTecTBeHHOro otbopa. A. YoJuiec M ero BKJIaa B pa3pabOTKy TEOPHUH €CTECTBEHHOTro OTOOpA.
3navuenue Teopun J[lapBuHa. [loHsATHE O CHUHTETHYECKOW TEOPUU HBOMIONUHU. JleMOHCTpaims.
buorpadusa Y. [dapsuna. MapuipyT u kKoHKpeTHble Haxoaku Y. JlapBuHa BO BpeMsl IyTEIIECTBUS
Ha Kopabie «burip».

Tema 1.5 BUJ: KPUTEPUU U CTPYKTYPA Bun kak TeHETHUECKH H30JIMPOBAHHAS
CUCTEMa; PENpOAYKTHBHAs H3OJSIMS U ee MexaHu3mbl. Kpurtepum Buia: Mop¢oJIOrHYECKui,
(buzmomorndecKkuil, OMOXMMHUYECKUN, TEHETHYECKUH, JKOJIOTHYECKUH, TeorpaduyecKu.
Brytpennss crpykrypa Buma. Ce3onHas uzonsauus. [loBeneHueckas uzonsauusa. Buabl-qBONHUKH.
KocMmononutsl u sHAeMUKH. Apean U ero pazHoBHAHOCTH. JlemoHcTpauus. ['epbapuun u apyrue
KOJUIEKLIMOHHBIE ~ MaTepuaybl, WUIIOCTpUpYIOIHEe  MOP(OJOTUYECKUN  KpUTepHid  BUJA.
JlaGopaTopHble U MpakTHUecKue paboThl M3yueHne u3MEeHYUBOCTH U KPUTEPUEB BU[A, OMKCAHUE
BUJIOB TI0O MOP(OITOrHUECKOMY KPUTEPHUIO.

Tewma 1.6 IIOIIVYJIALNA KAK CTPYKTYPHASA EJJMHULIA BUJA

[TonmynsuuoHHass CTpyKTypa BHAQ; 3KOJOTMYECKHME M TI'E€HETUYECKHE XapaKTEePUCTHKU
nomysuui. JleMorpadguueckue mokasaTtenu W CTPYKTypa MONYJsUUU. Perymisius yucieHHOCTH
nonysiuuu. ¢ (deKTUBHAS YUCIEHHOCTD MOMYJISIIH.

Tewma 1.7 IIOIIYJIALINA KAK EAMHUIIA 5BOJIFOLIUN

[Tonmynsiuuss — 37€MeHTapHas SBOJIOLMOHHAS €IUHULA. DJIEMEHTAPHBIA HBOJIOLIMOHHBINA
Marepuai 1 3JIEMEHTAPHOE 3BOJIIOIIMOHHOE SIBJICHUE.

Tema 1.8 DAKTOPBI 5BOJIFOIITNN

DJieMeHTapHbIE  JBOJIOIMOHHBIE  (GakTophl  (MyTAllMOHHBIA  MPOIECC,  W3OJISLHUA,
MOIYJIALIUOHHBIE BOJIHBI, Apeiid 104 reHoB, ecTeCTBEHHBINH 0TOOP). JIOMHMHAHTHBIC M PEIIECCUBHBIE,
MIOJIE3HbIE, HEWTpalbHbIE M BpEIHbIE MyTaluWd. Buasl m3MeHUMBOCTHU. Pe3epB M3MEHUMBOCTH.
DddexT «OyThIIIOUHOrO ropibika». JleMoHcTparus. JKuBblie pacTeHHs U KUBOTHBIE, repOapuu u
KOJUIGKIIMHY, TOKa3bIBAIOIINE WHIUBUAYAJIbHYIO H3MEHUYUBOCTH. JIabopaTopHble M MPAKTUYECKUE
paboTel 3yueHne u3MEHYMBOCTH Y 0CO0€ii OHOTO BUIA.

Tema 1.9 ECTECTBEHHBIN OTEOP — I'JTABHA S JIBVDKVYILIA S CHUJIA DBOJIIOLIMU

®opMbI €CTECTBEHHOT0 0TOOpa (CTAOMIM3UPYIOIINH, ABWKYIIHMA, TU3PYNITUBHBIH). SIBIcHHE
WHIYCTPUAIILHOI'O MEJIaHM3Ma M MEXAaHHU3M €ro BO3HMKHOBEHHS. BO3HMKHOBEHHE YCTONYMBOCTH
HaCEKOMBIX K SIJOXUMHKATaM.

Tema 1.10 ATAIITALIA OPTAHU3MA K YCIIOBUAM OBUTAHUSA KAK PE3VIJIbTAT
JIEMCTBW ECTECTBEHHOI'O OTBOPA

[IpucnocobuTenbHble OCOOEHHOCTH CTPOCHMS, OKPAacCKd Tejla W IOBEIEHUS >KUBOTHBIX.
Pa3HOBHIHOCTH TOKPOBHUTENHCTBEHHOW oOKpacku u Qopwmbl. [loBeneHueckue aganTtaiuu.
buoxumuueckue amantaiuu. dPusnonornueckue agantauud. OTHOCUTENbHAs 1€1€CO00Pa3HOCTD
amanrtanuii. JlemoHcTpanus. MnmiocTpanuu u KUBBIE pacTeHHsl M JKMBOTHBIC, TepOapuu u
KOJIJIEKIIMY, TOKa3bIBaroue Mopdolorndeckue amantanud. JlabopaTopHble W TpaKTHUECKUE
paboTel BeisiBeHne MophOIOTHYECKUX aJanTaluii Ha IpUMepax pa3IundHbIX PACTCHHIM.

Tema 1.11 BUILOOBPA30BAHUE KAK PE3VJIBTAT 3BOJIFOIINN

[Tyt (cmocoObr) M CKOpPOCTH BHI000pa3oBaHus; reorpaduueckoe (ayuiomaTpuyeckoe) U
akonorndeckoe (cummar- 106 puyeckoe) BumooOpasoBanue. ['eorpaduueckas u dKoIormyecKas



m3onsrus.  JuBeprenuums.  ['wOpummzamus.  [lomumnmounnmsanus.  JlemoHcTpanusa.  Cxewmsl,
WUTIOCTPUPYIOIIKE MPOIecC Teorpaguueckoro BUA000pa30BaHus; )KUBbIE PACTEHUS U KUBOTHBIE,
repbapuy M KOJUICKIIUH, MOKa3bIBAIOIINE PE3YJIbTaThl MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpelie
o0UTaHUS U Pe3yIbTaThl BUI000pa30BaHUS.

Tema 1.12. COXPAHEHUME MHOI'OOBPA3MSA BUIAOB KAK OCHOBA
YCTOMYMBOI OPA3ZBUTHS BUOCDEPhHI

['maBHbIE HampaBiieHHS SBOJIONMOHHOIO Ipouecca. buosormyeckui mporpecc u
ouonoruyeckuit perpecc (A. H. CeBepuo). [yTu nocTmkeHns: OMOIOrH4ecKoro mporpecca.

Tewma 1.13 IOKA3ATEJILCTBA 3BOJIIOIIMM OPTAHUYECKOI'O MUPA

HuTtonornyeckue U MOJIEKYJISIPHO-OMOJIOTHYECKUE (MONIEKYJISIpPHO-TEHETHYECKHE),
CPaBHHTEIIbHO- aHATOMHYECKHE  (CpaBHHUTEIBHO-MOP(OJIOrHYESCKUE),  MAJICOHTOJIOTHYECKHE,
IMOPHUOJIOTHYECKHUE W Ouoreorpaduueckne TOKa3aTeNbCTBA JBOJIONUU. 3aKOH 3apOBIIICBOTO
cxonctBa. OCHOBHOI OMOTeHEeTHUECKHIt 3aKOH (3akoH Mroyutepa—I ekkens). Jpeid KOHTHHEHTOB.
HemoHcTpauus. WmocTpanun, AEMOHCTPUPYIOIIME CXOJCTBO PAaHHUX 3TAloB AMOPHUOHAIBHOTO
pa3BUTHS TIO3BOHOYHBIX;, MYJSDKM M JAPYrHe€ HarJBIHBIE MaTepualibl, HWIUIIOCTPUPYIOUINE
AQHAJIOTUYHBIC U TOMOJIOTUYHBIE OPTaHbl, PYJIUMEHTHI U aTaBU3MBI.

Tema 1.14 PASBUTUE ITPEJCTABJIEHMI O TIPOMCXOXXIEHUU XXM3HU HA 3EMJIE

Konnenunu abuoreneza u Owuorene3a. Omnpitel ®. Penm, JI. Cnamanmanu u M. M.
TepexoBckoro, omnsIiT JI. Ilactepa. I'mmore3sl CTalMOHAPHOTO COCTOSHUS M ITAHCIIEPMUH.
Hemonctpanusi. Cxemsl onbiToB @. Penu, JI. Crnananuanu u JI. Tlactepa.

Tema 1.15 COBPEMEHHBIE TTPE/ICTABJIEHW S O BOSBHUKHOBEHWUN XXM3HN

Oprannyeckuii MHp KakK pPe3yJbTaT SBOJIONUU. BO3HMKHOBEHME M PA3BUTHE >KU3HU Ha
3emite. XuMudeckuii, npeadronorndeckuii (teopus akagemuka A. M. OmapuHa) 1 GHOJIOTHUECKHIA
ATambl Pa3BUTHS KUBOU MaTepun. Teopust Ouomnolsza. AGMOTEHHOE MPOUCXOKICHNE OPTAaHUIECKIX
MoHOMepoB. DkcnepuMeHT C. Mumnepa. IlosiBneHue koaunepBaToB, MPOOMOHTOB, MEMOpPaHHBIX
CTPYKTYp, TPOKApUOT, OJyKapwor, reTrepoTpodos, aBtoTpodoB. [emoncTpamms. Cxemsl
BO3HUKHOBEHHS KOAIEPBATOB, MPOOMOHTOB, MEMOPAHHBIX CTPYKTYP, MPOKAPHUOT M OTHOKIIETOYHBIX
JyKapHoT.

Tema 1.16 PASBUTUE )KU3HU HA 3EMJIE

Pa3zButue xu3HM Ha 3emie B apXEMCKyl0 U MOpOTEepO30MCKyro Hpbl. [losBienue sapa,
MIOJIOBOTO Pa3MHOXKEHHS, MHOTOKJIETOYHOCTH, (oTocuHTe3a. [lepBble ciefpl kKU3HU Ha 3emile.
[TosiBneHne Bcex COBPEMEHHBIX TUIIOB O0ECIO3BOHOYHBIX KUBOTHBIX. [lepBbie xopaoBbie. PazButue
BOJIHBIX pacTeHud. Apomopdo3bl apxes W Tporepo3os. Pas3BuTue ku3HM Ha 3emiie B
najgeo30ickyro 3py. llosBnenue u 3BorONMS CYXONyTHBIX pacTeHui. llanopoTHukH, ceMeHHBbIE
MANOPOTHUKH, TOJIOCEMEHHbIE pacTeHHs. BO3HHUKHOBEHHE IMO3BOHOYHBIX: PbIO, 3€MHOBOJHBIX,
MpecMbIKaImuXcs. BbIxoa Ha cylly pacTeHHil U >KUBOTHBIX. ApoMopdo3bl maneo3os. Pazurtue
JKU3HU Ha 3emJie B ME3030MCKYI0 M KailHO30HCKyro 5pbl. [losiBieHne u pacnpocTpaHeHue
MIOKPBITOCEMEHHBIX pacTeHUi. BO3HUMKHOBEHHME NTUI] W MIIEKONUTAKOMMX. TElIOKPOBHOCTD.
[losiBnenne u pazsutve npumaroB. llosernenue yenoBeka. ApoMop}o3bl Me30304 U KailHO304.
Hemonctpanus. Penponykuuu kaptul 3. bypuana, otpaxatonux dayHy u Quopy pa3iddHbIX 3p U
[IEPUOJIOB; CXEMbl Pa3BUTHS LAPCTB KUBOM HPUPOIbI; OKAMEHEJIOCTH, OTIEYaTKU PACTEHUU B
JIPEBHUX NOopoaax. Moiean CKeIeToB Ye0BeKa U MO3BOHOYHBIX )KUBOTHBIX.

Tema 1.17 TUTTIOTE3BI ITPOUCXOXAEHM A UEJIOBEKA

AHTpONOreHe3 M €ero ABWXKylue cuiibl. lIpencraBieHuss 0 MPOUCXOKIECHUU YEIOBEKa B
pasHble nepuobl uctopun Hayku. Tpyasl Japeuna «IIporcxoxaeHne yeinoBeka u mojoBoit oToop»
u «O BbIpRXEHUU OMOIMK Yy JKUBOTHBIX U uejoBeka». (OCHOBHbIE aHTPOMOMOP(O3BI:
o0IIeCTBEHHBIN 00pa3 KHU3HM, NPHUCIIOCOOJEHHUS K IMEPEMEIICHUI0 10 BETBSAM, OOIIECTBEHHOE
BOCIIUTAHME MOTOMCTBA. JloKa3aTenbCcTBa )KUBOTHOTO MIPOUCXO0XKICHHSI YETIOBEKA.

Tewma 1.18 TIOJIOXKEHUE UEJIOBEKA B CUCTEME XXKUBOTHOI'O MUPA

[Ipoucxoxaenne uyenoBeka. MecTo uenoBeka B JKUBOW mpupoae. CucTtemMaTHuecKkoe
nojokenue Bupa HOmMO sapiens B cucteme >KHBOTHOrO Mupa. [Ipu3HaK# W CBOWCTBA 4YeEIOBEKa,
MO3BOJIAIOIINE OTHECTH €rOK Pa3INYHbIM CUCTEMATUYECKUM TpyMIaM [apCTBa )KUBOTHBIX.

Tewma 1.19 3BOJIFOLIMNA YEJIOBEKA

Cranuu 3BOJIIOIMU YENIOBEKA: MPUMAThl — TMPEJIKH YEJIOBEKA, ABCTPATOMUTEK, UYEIOBEK
yMEIIbIM, JpPEBHEHIIMK YEJIOBEK, JPEBHUM YEIOBEK, IIEPBBIE COBPEMEHHBIE IOAHU. Pomp
COLIMANBHBIX (DAaKTOPOB AHTPOINOTECHE3a B CTAHOBJIEHHHM uenoBeka. JlemoHcTparus. Cxema
OCHOBHBIX 3TallOB HBOJIIOIMH YEJIOBEKA W PEKOHCTPYKIIMH OOIMKa MpEACTaBUTENCH pPa3IMYHBIX
ATAallOB AHTPOIOTeHe3a. ODKCKypcuu AHTpororeHe3 (MCTOPHYECKHUM, KpacBEIUECKUN WIN



OMONOTHYECKUN My3eit).

Tema 1.20 YUEJIOBEUECKHUE PACHI

[MonmynsumonHas cTpykTypa Buaa HOMO Sapiens; 4eigoBedecKHe pachl; pacooOpa3oBaHUE;
€IMHCTBO TPOHMCXOXkAeHUs pac. llpucnocoOuTenbHOe 3HaYEHHE PACOBBIX NPU3HAKOB. BumoBoe
€MHCTBO Y€JIOBEYECTBA.

Tema 2.1 OPTAHU3M U CPEJIA. SKOJIOITMYECKUE ®AKTOPBI

Opranmsm u cpena. @axropsl cpeapl oouranus. Kiaccudukanus 3K0I0rHYecKiX (aKTopoB.
Cpenbl XHU3HM M UX Xapakrtepuctuka. IIpsimoe um KOcBeHHOe BiMsAHUE (PAKTOPOB cpeabl Ha
opranusM. V3MEeHUHMBOCTH KOJIOTHYECKUX (akTopoB. [Ipenensl BEIHOCIMBOCTH. 30HA ONTHUMYMA,
30Ha yrHeTeHus. CTeHOOMOHTHI W 3BpUOMOHTHI. OrpaHndmBaromuil (akrop. 3aKOH MUHUMYMa
JIubuxa. Dxonornyeckass Huma. Jlemoncrpauus. HarmsinHele Marepuainbl, AEMOHCTPUPYIOIIKE
BIMsIHAE (DAKTOPOB CPEJIbI HA OPTaHHU3M.

Tema 2.2 ABUOTUYECKUE ®AKTOPBI CPE/IbI

@akTophl cpeapl OOMTaHUS U MPHUCIIOCOOJICHNS K HUM JXHUBBIX OPTaHU3MOB. AOHMOTHYECKHE
¢dakropel cpenpl. Ponb Temmeparypbl, OCBELUIEHHOCTH, BIAXHOCTH U JApPyrux (HakropoB B
KHU3ZHEJEATEIILHOCTH COOOIECTB U OPraHM3MOB. TeIIOKPOBHbBIE U XOJOJHOKPOBHBIE OPraHU3MBI.
CaetontoOrBbI€, TEHEBBIHOCIIMBBIE U TEHENI0O0UBbBIE pacTeHus. [loBeneHueckre aganTanuu.

Tema 2.3 BUOTUYECKUE ®AKTOPBI CPE/IbI

buotnueckue daxropsl cpeapl. DopMbl  B3aMMOOTHOLIEHHM MEXAy OpraHu3MaMu.
[lo3uTuBHBIE  OTHOIIEHHWS —  CHUMOMO3.  MyTyalu3M, Koolepaius, KOMMEHCAIU3M.
AHTHOMOTHYECKHE OTHOLICHHS: XUIIHUYECTBO, Mapa3uTU3M, KOHKypeHuus. Ilpucrnocobnenus
XUITHUKOB M )KEPTB. AJanTanuu rnapasutoB. HelTpaneHble oTHOMIEHH — HeWTpamusM. [Tpuaiun
lay3e (mpuHIMI KOHKYpEHTHOro wWcKitoueHus). Jlemonctpamnums. IIpumepsl cumOuo3a
MPEACTABUTENEHN PA3IMYHBIX LIAPCTB )KUBOW IPUPOIBI.

Tema 2.4 CTPYKTYPA DKOCUCTEM

EctectBennble cooOmiecTBa KHUBBIX OpraHu3MoB. Vcropusi ¢dopMupoBaHusS NPUPOTHBIX
coobmiectB. buoreoneno3sl. KommoHeHThl OHMOTeOIeHO30B: MPOAYLEHThl, KOHCYMEHTHI,
penyueHTsl. BroleHo3bl: BHI0BOE pa3HO00Opasue, MIIOTHOCTD MOMyJsiui, 6uoMmacca. CriocoOHOCTh
JKOCHCTEM K camomnopanepkanuto. IlepBuynas u BTOpHYHas mnpoxaykuusa. Kiumatuueckue,
reorpauueckue U TOYBEHHblE  MapaMeTpbl  dkocucTembl.  JlemoncTpamus.  Cxema
HNPOCTPAHCTBEHHOH CTPYKTYPBI SKOCHCTEMBI (SPYyCHOCTh PACTUTEIHFHOTO COOOIECTRA).

Tema 2.5 TIMIIEBBIE CBA3M KPYI'OBOPOT BEHIECTB U IIOTOK OSHEPIMU B
OKOCHUCTEMAX

Henun u cern nurtanud. Tpoduueckue ypoBHH. OKOJOIMUYECKHE IUPAMMIBL YHCEI,
O6uomaccel, 3Hepruu. KpyroBopoT BellecTB M NOTOK 3HEPrMM B 3KOcUcCTeMax. JleMoHcTpaius.
CxeMbl, WIIIOCTPUPYIOIIKAE IUIIECBbIE LENM U CETH, DKOJOTMYECKUE NMHUPAMHUABI U KPYrOBOPOT
BEIIECTB U MOTOK PHEPIUU B 3KocucTeMax. JlaboparopHsle u npaktuueckue padotsl CocraBieHne
NAcTOUINHBIX U IETPUTHBIX MUILEBBIX LIENEH, CXeM KPyroBOpPOTa BEILIECTB.

Tema 2.6 [IPUUYMHBI YCTOMUYMBOCTU U CMEHBI SKOCUCTEM

N3menenune coobmects. CMeHa skocucTeM. JIMHaMUUYeCKOe paBHOBECHE. 3aKOHOMEPHOCTH
CMEHBI 3KOocucTeM. JKcKypcun EctecTBeHHBIE (IIPUPOJHBIC) SKOCUCTEMBI (JIeC, JyT, BOJOEM H T.
71.) CBOGI MECTHOCTH.

Tema 2.7 BJIUSAHUE YEJIOBEKA HA DKOCHUCTEMBbI

Okosornyeckue HapymieHus. ArpoueHossl. MHTpoaykius. JlabopaTtopHble U IpakTHYECKUe
pabotrbl M3yueHue M ONUCaHME DSKOCHUCTEMBbl CBOEH MECTHOCTH, BBISBIEHHUE THUIIOB
B3aMMOJICHCTBUS Pa3HBIX BUJOB B JJAHHOW 3KOCHCTEME. DKCKYpCcUM MICKyCCTBEHHBIE 9KOCUCTEMBI
(mapk, ckBep, caj, MoJie U T. J.) B CBOGH MECTHOCTH.

Tema 2.8 BUOCDEPA — I'JTOBAJIBHASI DKOCUCTEMA

buocdepa — xuBas obosouka miuaHetsl. CTpykTypa Onochepsl. KomnoneHTsl 61ochepsr:
KHBOE BEIIECTBO, BUIOBOW COCTaB, pazHooOpasue M BKJIaJ B Ouomaccy; OMOKOCHOE U KOCHOE
BenectBo ouocheps! (B. Y. Bepuanckuii). KpyroBopor Bemects B npupose. ['panuiibl 6unochepsl.
Pacnipenenenne xuBoro BemecTtBa. I'eoxumuueckue mporecchl. JleMoHcTpanusa. Cxewsl,
WITIOCTPUPYIOIINE CTPYKTYPY U I'paHUIIbI OHOChEpHI.

Tema 2.9 POJIb )KUBBIX OPTAHMN3MOB B BMOC®OEPE

Pone xuBoro BemiectBa B Ouocdepe. Kpyroopor Boasl u yriepona B Ouocgepe.
JemoHcTpanusa. CxeMbl KpyroBopoTa BoAbl U yriiepoja. HarisaaHeiil Mmatepual, WUTIOCTPUPY O
pa3HooOpasue KUBOro B buocdepe.

Tema 2.10 BUOCDOEPA U YEJIOBEK



[IpsiMoe ¥ KOCBEHHOE BIIMSHHE 4eJoBeka Ha Ouocdepy. Ilpupoansie pecypcsl M HX
UCIIOJIb30BaHUE. AHTPOMOTEHHbIC (aKTOphl BO3JICHCTBHS Ha OHMOICHO3BI (pOJib YelOBeKa B
NpUPOJIE); TOCICICTBUS XO3SWCTBCHHOM JEATEIBHOCTH 4YeJOBeKa. bHoreoxummyeckas polib
yenoBeka. CoBpeMeHHbIE MPOMBINUIEHHBIE TPon3BoACTBa. Hoocdepa.

Tema 2.11 OCHOBHBIE 5KOJIOI' MYECKHME TTPOBJIEMbI COBPEMEHHOCTH

AHTponoreHHoe BIUsHHE Ha atMochepy u ruzppocdepy. Opo3usi mouBbl. I[IpuponHbie
pecypchl M MX ucHonb3oBaHue. JlaboparopHble M TNpakTHUecKHue paboThl AHaMM3 W OLIEHKA
MOCJICACTBUM JIEATENBHOCTH YEJI0BEKA B DKOCUCTEMAX.

Tewma 2.12 ITYTU PEIHEHM A DKOJIOT'MYECKUX ITPOBJIEM

[IpoGneMbl  palMOHAJIBHOTO NPUPOJONOIL30BAHMS, OXpPaHbl MPUPOABI. 3alUTa OT
3arpsiI3HEHUM, COXpPAaHEHUE JTAJOHOB U NAMITHUKOB IPUPOABI, OOEClEeYeHHE MPUPOAHBIMU
pecypcamu  HaceneHUss  IutaHeThl.  OCHOBBI  PALlMOHAIBHOTO  IPUPOJONOIb30BAHMSL.
MexnyHapoaHble INpUpoaocoxpaHHble opraHuzaund U nporpammbel FOHECKO mno oxpane
npupoabl. JleMoHctpanus. Kaptel 3anmoBenHbIX TeppUTOpHM Hameill crtpaHbl. JlabopaTopHble u
MpaKTUYeCKue paboThl AHAJINW3 U OIEHKA TIJ00aIbHBIX SKOJIOTMYECKUX MpoOJieM M IMyTed HuX
peuieHus.
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