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1. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA BUOJIOT'NHN

B Impouecce M3YUCHUA KypCa OXHNAACTCA JOCTHIKCHUC CIICAYIOIIUX
JIMIHOCTHBIX PE3yJbTaTOB:

- hopmMupoBaHKEe COOCTBEHHOW TO3WIIMMA 110 OTHOIICHUIO K OHOJOTHYECKOMN
uHdOopMaIuK, NOTy4aeMOt U3 Pa3HbIX HCTOYHUKOB;

*TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUN BCEU JKU3HU;

" CO3HATEJIbHOE OTHOIIEHHE K HENPEPhIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO
yCIIEITHOM Mpo(deccrOHaNIbHOM U 00IIECTBEHHON ACSITENFHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTaTAMU OCBOCHUS Kypca OMOJIOTHU SBIISIOTCS:
* OBJIQJICHUE COCTABIIIONIUMH ITPOSKTHOM M HCCIICIOBATEIILCKON NEATSIBHOCTH 110
U3YYCHUIO OOIUX OHMOJOTMYCCKUX 3aKOHOMEPHOCTEH, CBOMCTBCHHBIX JKHBOMU
IPHUPOJIC;
* YMEHHE CaMOCTOSTCIIBHO OIPEICIIATh ST U COCTABJIATH IIJIaHbI;
* CIOCOOHOCTH CaMOCTOSITEITEHO OCYIIECTBJIATH, KOHTPOJIMPOBATH u

KOPPEKTUPOBAaTh  Y4eOHYH0 U  BHEyueOHyr0  (BKJIOUas  BHEIIKOJIbHYIO)
NEATEITLHOCTD; BEIOUPATh YCIICIIHBIE CTPATETHH B PA3JIMYHBIX CHTYAITHSX;

*YMEHHE OCYIIECTBIISTh CaMOCTOSTENbHYI0 HWH(OPMAaIMOHHO-TTO3HABATEIBHYIO
JeSATEIbHOCTD, BKJIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX
uHOpMAIMU, KPUTHYECKH OICHUBATH W HWHTEPIPETHPOBATH HHGOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3IUYHbIX UICTOYHUKOB.

B npeameTHoii 06s1acTi Ha 0230BOM YPOBHE ITPEIIOJIAraeTCs:
* hopMUpOBaHHE MPEACTABIECHUH O POJIM M MecTe OHOJIOTUH B COBPEMEHHOMU
HAay4YHOU KapTUHE MUPA;
*[IOHUMaHue PoJii OMoJIoruu B (HOPMUPOBAHUU KPyrozopa U (PyHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JJISI PEIICHHS IPAKTUYECKUX 3a]1aY;

* OBJIQJICHHE OCHOBOIMOJIATAIONMMHU TOHATUSMUA W TIPEACTABICHUSIMU O >KUBOMN
IPUPOJIE, €€ YPOBHEBOUW OpPTraHU3AIIUHU U DBOJIIOIIHH;

* YBEPEHHOE IMOJIb30BaHUE OMOJIOTHYECKON TEPMHUHOJIOTHEN U CUMBOJIUKOM;

* OBJIQJICHHE CIIOCOOAMM BBISBICHHS M OICGHKM AaHTPOTIOTEHHBIX W3MEHEHUH B
IPUPOJIE;

* popMupoBaHNE YMEHUN OOBSCHITH PE3YIbTaThl OMOJIOTHYECKUX IKCIICPUMEHTOB,
peraTh dJeMEeHTapHbIC OMOJIOTHYECKUE 3aauH.

COAEPKAHUE YYEBHOI'O KYPCA

ba3oBblil ypoBeHb
10 KJIACC (1 u. B Heaenio, Bcero 34 u)

BBEJIEHME (1u)



Mecto kypca «OOmass OWONOTHS» B CHCTEME ECTECTBEHHO-HAYYHBIX
IUCHUIUIMH, a TakXke cpenu Ouonormueckux Hayk. Llemp w 3amaum Kypca.
3HavyeHue MpeaMeTa sl OHUMAaHUS eIMHCTBA BCETO JKUBOT'O, B3aMMOCBSI3U BCEX
yacrteii 6nochepst 3emnu. Cuctema xkuBoil mpuposl. LlapcTBa xKuBOi NPUPOABIL.

Pa3znen 1

buosorus kak Hayka.

MeToabl HAYYHOT0 MO3HAHUA (3 4)

Tema 1.1

KPATKASA NCTOPUSA PASBUTUSA BUOJIOI'NU (1 4)

CrpykTypa Ouonorud Kak Hayku. buonoruueckue Hayku o Qopme u
cTpoeHnu opraHu3MoB. CucTtemaTtnka. JIBONIOIMOHHOE yueHue. Kimaccudukarms
OMOJIOTUYECKUX HAYK. DTallbl pa3BUTUS OMOJIOTHUH.

HMemoncTpanusi. brorpaduu u moptpetsl (M300paXKeHNs) YUCHBIX, BHECIIIUX
BKJIaJl B CTAHOBJICHUE U pa3BUTUE OMOJIOTUN KaK HAYKHU.

I[MPEAMETHBIE PE3VYJIbTATHI OBYUYEHU A

VYuamuecs 101KHbI 3HATh:

* oIIpeieiCHUEe OMOJIOTHH KaK HAyKH,

* OCHOBOITOJIO)KHMKOB OHOJIOTHM KaK HayKH, OCHOBOIIOJIOKHHUKOB Hay4YHOMH
(3amaiHON) MEIUIIMHBI, AHATOMUH, (PU3UOJIOTUH;

* CO3/1aTeNIeN KJIETOYHOU TEOPUU;

* CO3/1aTeJIe COBPEMEHHOTO SBOJIIOIIMOHHOTO YUEHHS U ATAlbl €r0 CTAHOBJICHUSI;

* Ki1accu(UKauo OMOJIOTHYECKUX HayK.

Yuamuecs 10KHbI YMETh:

* OIICHUBATh BKJIAJ OTJCIbHBIX YUCHBIX B Pa3BUTHE OHMOJIOTHH.

Tema 1.2

CYIIHOCTBD ’)KU3HU 1 CBOWCTBA )KUBOTI'O (149)

Onpenenenue KU3HH. XHMHYECKHM COCTaB M KIETOYHOE CTPOEHHUE
OpraHu3MoB, Hacemsonmx 3emiro. OOMEH BEIIECTB M CaMOPETYJISIIUS B
Oouosiormyecknx cucremax. (CaMOBOCIPOU3BEJAEHUE, HACJIECACTBEHHOCTh U
M3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAHUSA KWBOW Marepuu. PoCT W pa3BUTHE.
PaznpaxxumocTs. PUTMHYHOCTE MPOLIECCOB KU3HEAESITENBHOCTH. [JUCKPETHOCTDH U
1I€JIOCTHOCTb.

JemoncTpanus. CBOWCTBA KUBOTO (aHUMAISA).

ITPEJIMETHBIE PE3YJIbTATBI OBYUEHIMA

Yyammecs NODKHEI 3HATE:

* OIpEICIICHUE KU3HU;

* CBOMCTBA KUBBIX CUCTEM.
VYyammecs T0IKHbBI YMETh:
* 1aBaTh OIPEACIICHUE KU3HMU;

* IPUBOAUTH PUMEPHI IPOSIBIICHUN CBOMCTB KUBOTO.
METAITIPEMETHBIE PE3VYJIbTATBI ObYUYEHUSA
Yuammecs 10JKHbI YMETh:



* paboTaTh ¢ yueOHUKOM, COCTABIIATh KOHCIEKT naparpada;

*pa3pabarbiBaTh IJIAH-KOHCIIEKT TEMBI, HWCHOJb3ysd pa3Hble HMCTOYHHUKH
uHbOpMaInu;

*TOTOBUTH YCTHBIE COOOIIEHNUs U pedepaTsl Ha 33JaHHYIO TEMY;

* [I0JIb30BaThCA MIOMCKOBBIMU cucTeMaMu VHTepHEeTa.

Tema 1.3 5
YPOBHUM OPITAHU3BALUU ’)KUBOU MATEPUU. METO/bI BUOJIOTUH (1 4)
YpoBHE oOpraHuzanuu KuBouW mpupoasl. Hepapxus ypoBHen. Metonsl

NO3HAHUS )KUBOM MPUPOIBI U UX OCOOCHHOCTH.
JleMoHcTpanusi. Y pOBHU OPraHU3alMU KUBOM MaTepun (aHUMAaLIHs).
ITPEJIMETHBIE PE3VJIbTATBI ObYUYEHUA
Yyammecs 1OJKHBI 3HATH:

* YPOBHM OpPTaHU3AIUU KUBOU MIPUPOIBI;
* METOJbI MO3HAHUS )KUBOU MPUPOABI. YUaniuecs J0JKHbI YMETh:

"pacnpenensaTh YPOBHM OpPraHM3alMy KWBOM NPUPOABI B COOTBETCTBUH C HX
VepapXUeH;
* IPUBOJUTH [IPUMEPHI ITPOSBIICHUN CBOMCTB KMBOI'0 HA Pa3HbIX YPOBHSIX.
OcHoBHble mnOHATHS. buomorusa. KuszHb. OCHOBHBIE OTIMYHSA KUBBIX
OpraHU3MOB OT OOBEKTOB HEXKHBOM MPUPOJL.. YPOBHM OpPraHU3AIMHU KUBOU
Matepuu. OOBEKTHI M METOAbl M3y4YeHHs B OHonoruu. MHOroooOpasue KUBOTO
MUpa.
MeknpeaMeTHbIE CBSI3H
Heopzanuueckaa xumus. Xumudeckue 3yeMeHThl [lepruoandeckonl cuCTEMBbI
. . MenaeneeBa 1 ©X OCHOBHBIE CBOMCTBA.
Opzeanuueckas xumus. OCHOBHBIE TPYIIIBI OPTaHUYECKUX COCTMHEHUM.
METAIIPEJMETHBIE PE3VJIbTATBI ObBYUEHU A
Yuammecs T0JXKHbBI YMETh:

* paboTaTh C pa3HBIMU UCTOYHUKAMH UHPOPMAIINU;
* TOJIb30BATHCS MOMCKOBBIMU cucTeMaMu MHTepHeTa.

Pa3pmen 2
Kaerka (10 u)

Tema 2.1
HNCTOPUSA UBYUYEHUSA KIIETKHU. KIETOYHAS TEOPUS (1 v)

Knerka kak cTpykTypHas W (yHKUHMOHAJIbHas eAuHUIA >kuBoro. Mcropus
u3ydyeHuss  kiuetkd. IIpokapumorndeckas M DYKapUOTUYECKass  KIIETKHU.
[IpyHIMOManbHAsA CXeMa CTPOEHHUs KIETKU. KieTrouHass Teopus U €€ OCHOBHBIC
IIOJIOKEHHS.

Jdemoncrpanus. IIpuHuMnuambHble CXEMBI YCTPOMCTBA CBETOBOIO U
AJIEKTPOHHOTO MHUKpPOCKONOB. Mogenu knetku. Mukporpenaparsl  KIETOK
pacTeHuM, >KMBOTHBIX M OJJHOKJIETOYHBIX IpuOOB. MaTepualsl, pacCcKa3bIBaIOILIUE O
ouorpa¢usx y4eHbIX, BHECUINX BKJIAJ] B pa3BUTHE KJIETOUYHOMN TEOPUH.

I[TPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

Yyamuecs 10JKHEBI 3HaTh:



* IPUHIMITAATIFHYI0 CXEeMYy CTpOSHHS KIeTKM (Tula3mMaThueckas MemOpaHa,
[IMTOTUIa3Ma, TCHETUUECKHM amnmapar);

* MHOTOOOpa3ue MpoKapuoT;

* MHOTOOOpa3ue 3yKapuoT;

* 0COOCHHOCTH KJIETOK OJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB;

* 0COOCHHOCTH PACTUTETHHBIX U KUBOTHBIX KJIETOK;

* [IOJIO’KEHUS KJIIETOYHOM TEOPUH CTPOEHUS OPTaHU3MOB.
VYuyamuecs 101KHbl YMETh:

- pa6OTaTI) CO CBCTOBBIM MHUKPOCKOIIOM;,

* OIMCHIBATh OOBEKTHI, BUIUMBIE B CBETOBON MUKPOCKOIL.

OcHoBHble mnonsaTHsA. Kierka. Ilutonorusa. IIpokapuotel: Oaktepun u
CHUHE3eJIeHblE  BOJOpochHM  (nuaHoOakTepuu). OyKapUOTHYECKas  KIIETKa;
MHOT0OOpa3ne JyKapuoT, KIETKA OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX
opranu3moB. OCOOEHHOCTH pacTUTEIbHOW M KUBOTHOM KieToK. [lonoxenus
KJIETOYHOM TEOPHH.

Tema 2.2
XUMHUYECKHUI COCTAB KJIETKH (1u)

DJIEMEHTHBIN COCTaB KIJIETKU. PacnpocTpaHEHHOCTh 3J€MEHTOB, UX BKJIAJ B
oOpa3oBaHHE KUBOI MAaTepuu U OOBEKTOB HEXUBOU MpUPOAbI. MaKpO3IEMEHTHI,
MUKpPO3JIEMEHTBI,  YIBTPAMHKPOSJIEMEHThl; WX  BKJIaJl B  00Opa3oBaHHE
HEOPraHWYECKUX U OPTaHUYECKUX MOJIEKYJI dKUBOT'O BEILIECTBA.

HMemoncTpanusi. CxemMa (auarpamMma) —pachpefeseHus  XUMHYECKUX
AJIEMEHTOB B HE)KMBOW U )KUBOU IIPUPOJIE.

I[MPEAMETHBIE PE3VYJIbTATHI OBYUYEHU A

VYyamuecs T0KHBI 3HATH:

* MAKpO- U MUKPO3JIEMEHTBI, BXOSIINE B COCTAB )KUBOI'O, U UX POJIb B OPTraHU3ME.

VYyamuecs 101KHbBl YMETb:

* XapaKTEepU30BaTh (PYHKIMOHAIBHYIO POJIb OTACIBbHBIX XUMUYECKUX 3JIEMEHTOB B
KJIETKE.
OcHoBHble nOHATHSL. OpraHoreHbl, MakKpOdJIEMEHTbI, MHUKPO3JIEMEHTHI,

YIBTPAMUKPOIJIEMEHTHI.

Tema 2.3
HEOPI'AHUYECKHUE BEIIECTBA KJIETKH (1 4)

Heoprannueckue MoJIEKyJIbl )KMBOTO BEIIECTBA: BOJIA; XUMHUYECKHUE CBOMCTBA
u O6uosiornyeckasi posib. CoJii HEOPTraHMYECKUX KUCIIOT, UX BKJIaJ B 0OeCrieueHue
MIPOLIECCOB KU3HEAECATEIbHOCTA U TOJJECPKaHUE IOMeOocTa3a. Pojb KaTHOHOB U
AQHHOHOB B 00ECIEUCHUH MPOLIECCOB KU3HEAEITEIHLHOCTH. OCMOC U OCMOTHYECKOE
JaBJICHUE; OCMOTHYECKOE MTOCTYIJICHUE MOJIEKYJI B KIIETKY.

I[TPEIMETHBIE PE3YJIBTATBI ObYUEHIA

Yyammecs 101KHbBI 3HATh:

* XUMHUYECKHE CBOMCTBA U 6I/IOJ'IOFI/I‘-IGCKYIO POJIb BOABI,

* POJIb KATHOHOB U aHHOHOB B 00ECIICUCHUH TIPOIIECCOB KU3HEICSITEIIHHOCTH.
Yuamuecs 10JKHbBI YMETh:



* 00BSACHATH IPUYUHBI OCOOBIX CBOWCTB BOJBI.
OcHoBHble noHsATHA. CBOMCcTBa BOABl. MuHepanbHble conu. [ uapodunpueie

U TuApo(oOHbIE BellleCTRA.

Tema 2.4

OPTAHUYECKHUE BEHIECTBA. OBIIAA XAPAKTEPUCTHUKA. JIMIIUAbI
(1)

Oprannyeckne MOJIEKYJbl. HU3KOMOJIEKYJISIpHBIE W BBICOKOMOJICKYJISIPHBIE
coeauHeHus. JIumuapl: crpoeHue, Kiaccudukalus u Ouoaoruueckas poib.

IMPEJIMETHBIE PE3YJIbTATBI ObYUEHU S

yanIHCC}I JOJIDKHBI 3HATD.

* IPUHLIUIIBI CTPYKTYPHOW OpraHu3auy U (PyHKIUY JIUIINIOB.
VYyammecs TOJKHBI YMETh:

* XapaKTepHU30BaTh (YHKIIUH JTUTTUIOB.
OcHoBHbIe noHsITHSA. JIunuasl. Jlunouasl. HelTpanbHbIC )KUPHI.

Tema 2.5
OPI'AHUYECKHUE BEIHIECTBA. YIJIEBO/bI. BEJIKHU (1 4)

VYrneBoabl: cTpoeHME U Ouojormueckas posb. MoHocaxapuisl U
nonucaxapuabl. benku —  OMOJIOrMYecKue TMOJHMMEpBbI; HUX  CTPYKTypHas
opranuzanus. DyHKuMH O€IKOBBIX MoOJeKkyd. benku-¢pepmentsl. CTpyKTypbl
Oenka: NEpBUYHAs, BTOPUYHAs, TpPETUYHAs, 4YeTBepTHuYHad. JleHaTypauus u
peHarypanus OEIKoB.

HMemoHncTpanusi. OObeMHBbIE  MOJAENM  CTPYKTYpPHOW  OpraHu3aluu
OMOJIOTMUYECKUX MOJIUMEPOB — OEIIKOB.

[NPEJMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs T0KHBI 3HATH:

* IPUHIUIIBI CTPYKTYPHOW OpraHu3aluy U QyHKIIMU OEJIKOB U YTIJIEBOIOB;
* KJIaCCU(PMKAIIUIO YTJIEBOJIOB. YYaluecs TOJKHBI YMETh:
* 00BSICHATH MPUHIIMIT IEUCTBHSI (PEPMEHTOB;

* XapaKkTepu30BaTh PYHKIIUU OCJIKOB U YTIIEBOJIOB.
OcHoBHBbIe MOHATHSA. YTJIeBOJAbl. MoHOCaxapuabl, nojaucaxapuisl. benku.
buonornyeckue nmonmumepsl. JleHatypaius u peHaTypaius OeIKoB.

Tema 2.6
OPTAHUYECKUE BEHIECTBA. HYKJVIEMHOBBIE KUCJIOTHI (1 4)
JHK — wmonekynbl HacnencrBeHHocTu. Penymummkamus JIHK, nepenmaua

HACJEeICTBEHHOW MHGpOpMalMK U3 TOKOJIeHHWs B nokosneHue. Ilepemaua
HacJeACTBEHHOW WH(oOpManuu W3 sapa B muTomiasmy; TpaHckpunims. PHK:
cTpykTypa u pynkuun. MHdopmalmoHHbie, TpaHCTIOpTHBIE, pubocomanbHbie PHK.
JemoncTpanusi. O0beMHBIE MOJIETH HYKJIEHHOBBIX KHCIIOT.
IMPEAMETHBIE PE3VYJIbTATHI OBYUYEHU A
VYuammecs T0JKHBI 3HATh:
* IPUHITUTIBI CTPYKTYPHOW OpraHU3aliK U (PYyHKITUN HYKJICHMHOBBIX KUCJIOT;

* CTPYKTYPY HYKJIEUHOBBIX KHUCIIOT.
Yuamuecs 10JKHbBI YMETh:

" XapaKTCpPHU30BaThb (1)yHKI_II/II/I HYKJICHMHOBBIX KHCJIOT,



* paznuuath HykienHoBbie kuciioTsl (JJHK n PHK).
OcHoBHble mnoHATHA. HyxienHnoBsie kucnorel. Permkamuma JIHK.

Tpanckpunius. Hykneorun. KommiaeMeHTapHOCTb.

Tema 2.7
IYKAPUOTHUYECKAS KIIETKA. HUTOIIJIASMA. OPTAHOU/BI (1 1)

OykapuoTtuueckas kieTka. [lmazmatudeckas MeMOpaHa U ee  (QYHKIIUH.
[{uTorurazma 3yKapruOTHYECKOM KIIeTKH. OpraHon/ibl HUTOIIa3MBbl, UX CTPYKTYypa U
¢bynkun. Knaccugpukanus opranounos. Llutockener. Bxintouenus, nx 3HaueHUE U
poJib B MeTabonu3Me Ki1eToK. OCOOEHHOCTH CTPOEHUS PACTUTEIBHOM KIIETKH.

HMeMmoncTpauusi. Mogenn  kietkd. (CXeMbl  CTPOEHHS  OPraHOMJIOB
PACTUTENILHON U )KUBOTHOM KJIETOK.

JlabopaTtopHblie U NpakTHYecKHe PadoThl
OpraHoupl KJIETKH (BUPTYaIbHO C MOMOLIBI0 MYJIBTUMEIUIHOIO MPUIOKEHUS K

y4eOHUKY).
[IpuroroBieHne U ONIMCAHNE MUKPOIIPENAPATOB KIETOK PACTCHHIA.

[NPEAMETHDBIE PE3VYJIBTATBHI ObYUEHM A
VYuyamuecs 1071KHbI 3HaTh:

* CTPOEHUE FYKAPUOTUUYECKOU KIIETKH;

* 0COOEHHOCTH PACTUTEIbHBIX U KUBOTHBIX KJIETOK;

* KJIacCU(DUKAIMIO OPTAaHOUIOB KJIETKHU. YUalluecs JOJKHBI YMETh:
* XapaKTepu3oBaTh QYHKIIMHA OPTraHOUJIOB;

* OIPEIEIIATh 3HAYEHUE BKIIOUYCHUH.

OcHoBHBIE TOHATHSA. OyKapuoThueckas  kierka. Ilimazmatuueckas
MeMmOpana. OpraHouabl IUTOIUIa3Mbl. HememOpaHHBIE, OJHOMEMOpAaHHBIE W
IByXMeMOpaHHbBIE OpraHou Ibl. BKimroueHus.

Tema 2.8
KJIETOYHOE AJPO. XPOMOCOMBI (1 v)
Krerounoe siipo— TEHTP YOPaBICHHS IKU3HEICATCIbHOCTBIO KIICTKH.

CTpyKTypbl KJIETOUHOTO siJpa: siiepHasi 0007104YKa, XpOMAaTHH (F€TepOXpPOMATHH),
AIPBIIKO. XpOMOCcOMBI. Kapno Tur.
IMPEAMETHBIE PE3VYJIBTATBI OBYUYEHM A
Yyammecs NODKHEI 3HATE:
* CTpoeHue U (YHKLHHU ]1pa;
* 3HaYEHHE MOCTOSHCTBA YKCIa U (POPMBI XPOMOCOM B KIIETKE.
Yyamuecs T0/KHbI yMETh:
* ONMCHIBATh TEHETUYECKNN anmnapar KIETOK-IyKapuoT;
* OMKCHIBATH CTPOCHHUE U (PYHKIIUU XPOMOCOM;
* 1aBaTh OINPENIEIICHUE KapUOTUIA U XapAKTEPU30BaTh €rO0.
OcHoBHbBIE NOHATHA. XpoMOcOoMbI. Kaprotun. /[MIIIOnIHbIN U TarionAHbIN

Ha0OpBI XPOMOCOM.

Tema 2.9
IMPOKAPUOTHUHYECKAS KJIIETKA (1 4)



[Tpokapuotnueckue kieTku; ¢opma U pasmepsl. CTpOEHHE IHUTOIIA3MbI
OaxkTepuaabHON KJIETKH; OpraHu3anus MeTadoau3Ma y IpokapuoT. [ eHeTnueckuit
anmapar 6akrepuil. CnopooOpazoBanue. PazmHoxxeHue. Mecto u posb IpoKapuoT
B OmorieHo3ax. JlabopaTtopHbple HW TpakTHYECKHe padoThl M3ydeHue KIETOK
OakTepuil Ha TOTOBBIX MUKpOIpenaparTax.

[MPEJIMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs T0IKHBI 3HATH:

" CTPOCHHC HpOKapI/IOTI/I‘K?CKOﬁ KJICTKH,

* MHOT0OOpa3ue MpoKapuoT.
Yyammecs TOJKHBI YMETh:

" XapaKTCPpU30BaATb OPTaHHU3aAIIUIO MeTaboIu3Ma Y IPOKAPHUOT,

" ONUCHIBATh TEHETHYECKU ammapar OakTepuil, HUX cHopooOpa3oBaHuE U
pa3MHOXEHUE.

OcHoBHble noHsiTUs. [IpokapuoTsl, O6akTepun, ruanodakrepun. Hykieou.
Mypeun.

Tema 2.10 _

PEAIN3BALIUA HACJIEACTBEHHOU HH®OPMAIIUU B KJIETKE (14)

['eH, TeHETUYECKHIT KO/, CBOMCTBA T€HETUYECKOT0 KOJIa. DTalbl pealn3alnu
reHEeTUYeCKON nH(OpMallUK B KJIETKE (TPAHCKPUIILIUS U TPAHCIISIIHUA ).

JemoncTpanusi. Tabnuma reHeTuueckoro kojaa. IlpocTpaHcTBeHHass MOJEIb
JIHK. Cxema OnocunTe3a Oenka.

ITPEJIMETHBIE PE3VYJIbTATBI OBYUEHU A
VYyammecs T0DKHEI 3HATE:

" OIIpCACIICHUC I'CHA,
* CBOMCTBA I'€HETHUYECKOTO KoJda,

* 3TaIlbl pean3aliy HaCIeACTBEHHOM HH(pOPMAITUH.
Yuammecs T0IKHbBI YMETh:

"HUCIOJIb30BaTh  MPUHUIWN  KOMIUIEMEHTAPHOCTH TMPU  TMOCTPOCHUU  CXEM
HYKJIEMHOBBIX KHACJIOT;
* OITMCHIBATH MPOIIECCHI, TPOUCXOIAIINE IMPU OMOCHHTE3e OeIKa.

OcHoBHble moOHsATHA. ['eH, reHetmueckuid koA. Komon. Tpumner.
AnTtukonoH. Tpanckpunuus. Tpancasmus.

Tema 2.11

HEKJIETOYHAS ®OPMA )KU3HU: BUPYCBI (14)

OcoOeHHOCTH CTpOSHUsI U pa3MHOXeHUs BUpYcoB. JKuzHeHHbIN 1ukin BUY.

Bupycubie 3a0oneBanus u npodunaktuka ux pacnpoctpanenus. CITNJ u mepsl
€ro mpo(HUIaKTHKH.

JemoncTpanus. Cxema CTpOEHHS BUpYCA.
ITPEJMETHBIE PE3YJIbTATBI ObYUEHUM A
Yyamuecs 1OJKHEI 3HATh:

* 0COOEHHOCTH CTPOEHUS BUPYCOB;
* BUpPYCHbIE OOJIE3HU YETIOBEKA;
* Mepbl MPOPUIAKTUKHA BUPYCHBIX 3a00JI€BaHUI YeIOBEKA.



VYyamuecs 101KHbl YMETb:

* OIIUCBIBATh KU3HESHHBIN 1K BY.
OcHoBHbIe noHsATHUS. Bupyc. bakrepuodar. Kamncu.
METAIIPEJAMETHBIE PE3VYJIbTATBI ObYUEHUA
VYyammecs 10IKHbI YMETh:

* COCTaBJISATh CXEMBI Y TAaOJIMIIBI 1T MHTETPALUK ITOTYICHHBIX 3HAHHM;

* 000011aTh MHGOPMAITHIO U JIeJIaTh BHIBOJIBI;

* paboTaTh C JOMOTHUTEIIBHBIMA HCTOYHHKAMU HH(OPMAITUH;

* CAMOCTOSITEIIBHO COCTABJISITH CXEMBI IIPOIIECCOB U CBS3HBIM paccka3 Mo HUM;

*paboTaTh C MHMKPOCKOIIOM U M3rOTaBIWBATh MPOCTEUINE IIpenapaThl s
MHKPOCKOITMYECKOTO UCCIEA0BAHMUS.

MexnpeaMeTHbIe CBSI3H
Heopeanuueckasn xumus. Xumudeckue cBsa3u. CTpoeHUE BEIIECTRA.
Opeanuueckasa xumus. IlpyuHUIMNBI OpTraHU3AllUM OPraHUYECKHUX COCIUHECHUM.
VYTeBoAbl, TUTIUIBI, JKUPbI, OCJIKH, HYKJIEUHOBBIE KUCIIOTHI.
@uszuka. CBOWCTBA KUJIKOCTEH, TEIJIOBBIC SIBJICHUS. 3aKOHBI TEPMOJMHAMUKUA M
OITHUKHU.

Pazngen 3

Opranusm (19 v)

Tema 3.1

OPI'AHU3M — E/IMHOE HEJOE. MHOT'OOBPA3UE OPI'AHU3MOB (1 4)

Pa3nooOpa3ue  opraHu3MoB  (OJHOKJIETOYHBIE M  MHOTOKJIETOYHBIE
OpraHu3Mbl). MHOTOKJIETOUHBI OpraHu3M Kak JHCKpeTHas cucTteMa (TKaHH,
opranbl). KojoHHanbHbBIE OPraHU3MBbI.

JdemoncTpanusi.  Ilpumepbl  OZHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHU S

Yyammecs NODKHEI 3HATE:

* OIpEeJIETICHUE OPTaHU3Ma;

* MHOTr0OOpasue OpraHu3MOB (OTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIC). Yyaluecs T0KHbI YMETh:

" pasiimdaTb OJHOKJICTOYHLIC, KOJIOHHAJIbHBIC U MHOTI'OKJICTOYHBIC OPTaHU3MBI.

OcCHOBHBIC  TIOHSITHA. Opranuszm. OIHOKJIETOYHBII ~ OpraHH3M.
MHOrOKJIETOUHBIN OPTraHU3M.
Tema 3.2

OBMEH BEWIECTB M NPEBPAIIEHWUE DHEPTMHM. DHEPTETHYECKHN
OBMEH (1)

OOMEH BemecTB W NIpEBpallicHHe HSHEPruuM B KieTke. Ilmactuyeckwii m
sHepretnyeckuii oOMeH. AT® Kkak yHHBEpPCAIbHBIH HCTOYHUK HSHEPTUU.
Makposprudeckre CBsi3u. ITallbl JHEPTETHIECKOTO OOMEHA, PACIICTIIICHUE TIIFOKBI.

JemoncTpanus. Cxema oOMeHa BEIIECTB.

I[MPEAMETHBIE PE3VYJIbTATBHI OBYUEHM A

Yyaruecs qOJKHEI 3HATh:



* JTarbsl 0OMEHA BCIIICCTB,

* 3TaIlbl SHEPTETUYECKOr0 OOMEHA.
VYyammecs TOJKHBI YMETh:

* ONIIMCBHIBATH OOMEH BCHICCTB U MPCBPAIICHUC SHCPTHUH B KIICTKC,

* IPUBOJIUTH MTOATAITHO MPOIIECC FIHEPTETHUESCKOTO OOMEHa.
OcHoBHble moHsATUs. OOMeH BemecTB. MeTaboau3M. DHEPreTUYeCcKui

ooMmen. ITimactnueckuii oomen. AT®. I'mukonns. KierouHoe apixanue.

Tema 3.3 _

NJACTUYECKHUUA OBMEH. ®OTOCHHTES3 (1 4)

Tunsl nutanus. ABToTpodsl u  rereporpodrl.  DortocunHte3. Dasbl
dotocuHTe3a. OCOOCHHOCTH 0OMEHA BEIIECTB Y PACTCHUH, )KUBOTHBIX M IPHOOB.

HMemoncTpanus. Cxema porocuHTesa.

IMPEAMETHBIE PE3YJIbTATBI OBYUYEHUM S

VYuammecs T0DKHEI 3HATE:

" IPUMEPBI MIACTUYECKOTr0 OOMEHA;
*3Tarbl HOTOCHUHTE3A U €T0 POJb B IPUPOIE.
VYyamuecs 10KHBI yMETb:
* OIMCHIBATh OOMEH BEIIECTB U IMPEBPAICHUE SHEPTUH B KIIETKE;

* IPUBOJUTH MOAPOOHYIO CXEMY MPOIeCCOB (POTOCHHTE3a U OMOCUHTE3a OeKa.
OcHoBHbIe noOHATHA. ABTOTpOodHBI. ['eteporpodsl. dorocunte3. CeToBas
¢a3za. TemHoBas ¢aza

Tema 3.4
JAEJIEHUE KJIETKH. MUTO3 (1 4)

Jenenne kierok. KieTkn B MHOTOKJIETOYHOM opranusme. Ilonstue o
nu(depeHIrpoBKe KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MHUTOTUYECKUA LUKIL:
unrepdaza, penymmkanus JIHK; muTo3, (aszpl MUTOTHYECKOrO ACIICHHS U
npeoOpa3oBaHusl XPOMOCOM; OMOJOTMYECKUA CMBICT M 3HAYEHHWE MUTO3a
(Oecriosioe  pa3MHOXKEHHE, pOCT, BOCIOJHEHHE KJIETOYHBIX IOTEPh B
(PU3HOTOTUYECKUX U NATOJOTUYECKHUX YCIOBUAX).

HeMmoHncTpanusi. DUrypbl MUTOTUYECKOTO JIEJICHUS B KJIETKAaX KOPEIIKa JIyKa
M0/ MUKPOCKOIIOM U Ha CXEME.

JlaGopaTopHblie U NpakTUH4YecKue padoThl

N3yyeHue MuTO3a B KJIETKaX KOpEIIKa JIyKa (BUPTYyaJbHO W/WIM HA TOTOBBIX
npenaparax).

IMPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A

Yyammecs NODKHEI 3HATE:

* MUTOTHUYCCKHUM U KM3HESHHBIN ITUKJIbI KJICTKH;

* OMOJIOTMYECKOE 3HAYECHNE MUATO34.
Yuanyecs I0JKHbBI YMETh:

* OMHUCHIBaTh CTPOCHUE U (PYHKITUH XPOMOCOM;

* 1aBaTh OMpE/EICHNE KapHOTUIIA M XapaKTepHU30BaTh €T0;
* OMKCHIBATh MUTO3 1O (hazam;

* pa3nuyaTh MUTOTHYECKHUNA W )KU3HEHHBIN IIUKIIBI KJIETKH.
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OcHoBHbIE¢ MOHATHA. JKU3HEHHBIM UKIJ KIETKU. XpOoMOcoMbl. Kapuorur.
MuTtoTrdeckuii 1UKI; MUTO3. buomormdeckuit cmbicn  MmutTo3a. I[Ipodasza.
Mertadaza. Anadaza. Tenodaza. Permmmkanms (pexymaukamus) JTHK.

Tema 3.5
PASMHOKEHHUE: BECITIOJIOE 4 ITOJIOBOE (1 4)

CymHocTh U (QOpMBI pa3MHOXKEHHUSI OpraHu3MoB. becnonoe pa3zMHOXeHHE
pacTeHMH MW OKUBOTHBIX. Buabsl Oecnosioro pa3MHOXeHUS. BapuaHThbl
BEreTaTUBHOTO pa3sMHOKEHMs. [lonoBOe pasMHOKEHHE YKMBOTHBIX M PAaCTEHUI;
raMeTsbl, II0JIOBOM Ipouecc. bruosmornueckoe 3HaueHUE NOJIOBOTO PA3MHOKEHHS.

JNemoncTrpanusi. CXeMbl, WUIIOCTPUPYIOIIME CIHOCOOBI BETE€TaTUBHOIO
pPa3MHOXKEHHS ~ PacTeHMi;  MHKpOIpenapaTrbl  SHIEKIeTOK;  ¢ororpadumu,
OTpaXkarollye pa3HOoOOpa3ue NOTOMCTBA Y OJTHOM Mapbl pOAUTEINEH.

[MPEIMETHBIE PE3VJIbTATBI OBYUYEHUA

VYyamuecs T0IKHBI 3HATH:

* (OpMBI U PacIPOCTPAHEHHOCTh OECIIONIOr0 Pa3MHOKEHUS;
* CYUIHOCTb IIOJIOBOTO Pa3MHOKEHHUS U €r0 OMOJIOTMYECKOE 3HAUEHUE.

VYyamuecs T0MKHbI yMETh:

" XapaKTepHU30BaTh OMOJOTUYECKOE 3HAYEHUE OECIOI0r0 pa3MHOKEHHUS;
* 00BACHSTH MPEUMYIIECTBO IMOJIOBOIO PA3MHOXKEHUS.

OcHoBHbIe moHsTHA. PazmHOXeHue. becnonoe pazmHoxenue. IlonoBoe

pa3MHOXkeHue. BereraruBHoe pa3sMmHoxeHue. J[lenenue. CnopooOpa3zoBaHue.

Cnopa. Perenepanus.

Tema 3.6
OBPA30BAHMUE ITOJIOBBIX KJIETOK. MEMO3 (14)

Meiio3 u ero oTIMYMsA OT MHUTO3a. buonormueckoe 3HadyeHHE Meio3a.
['amerorenes. Otambl 00pa30BaHUs TMOJOBBIX KJIETOK: pa3MHOXXEHHUE, POCT,
co3peBaHue (Melio3) ©W  GOpPMUpPOBAHHE TMOJOBBIX KJIEeTOK. (OCOOEHHOCTH
CIIepMaTOTE€HE3a U OBOI€HEe3a. 3HAYCHUE TaMETOTeHE3A.

ITPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

Yyammecs NODKHEI 3HATE:

* CYIIHOCTh Mel03a U €ro OM0JIOTHYECKOE 3HAUCHUE;

* IIPOLIECC raMEeTOreHe3a U €ro 3Tarbl.

VYyamuecs 101KHbl YMETh:

* XapaKTepU30BaTh OMOJOTUYECKOE 3HAUYECHUE TIOJIOBOTO PA3MHOKECHHUS;

* 00BSACHSTH MPOIECC MEH03a U XapaKTePU30BaTh €T0 ITAIbI;

* OMIMCHIBATh MPOIIECC TAMETOTE€HE3a U BBIJICIATH OCOOCHHOCTU CIiepMaTOreHes3a 1
OBOTEHE3A.

OcHoBHble mOHATHA. Meiio3. [amersl. Siinexknerka. CrnepMaTto30u/I.
Cnepmuii. ['amerorene3. CnepmaroreHe3. OoreHe3. Craausi pa3sMHOKECHUS.
Cramus poctra. Craamsi co3peBanusi. Cramus (opmupoBaHus. PasznenbHomosNbIe
opranu3Mmsl. ['epmadpouThI.

Tema 3.7
OILIOJIOTBOPEHHE (1 )
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OnnoA0TBOPEHUE U €r0 CYIIHOCTh. BUOJOTHUECKUIA CMBICIT OILIOAOTBOPEHHUS.
Bapuantel  omonoTBopeHus — (Hapy)KHO€,  BHYTpPEHHEE,  IE€PEKpPECTHOE,
CaMOOIUIOJIOTBOPEHHE,  €CTECTBEHHOE M HCKycCTBeHHOe). (OcoOeHHOCTH
OIUIOJIOTBOPEHUS Y pacTeHUi. JIBOMHOE OMI0OIOTBOPEHUE Y TOKPHITOCEMEHHBIX.

ITPEIMETHBIE PE3YJIbTATBI OBYUYEHIMA

VYyammecs J0JKHBI 3HATh:

* CYIIHOCTh OIJIOJJOTBOPEHUS U €r0 Pa3HOBUIHOCTH.

VYuamuecs 10KHBI YMETh:

* 00BACHSTH MPOIECC OIIOAOTBOPEHUS U 00PA30BaHUS 3UTOTHI.
OcHoBHble mnoHATHA. OIJIOJOTBOPEHUE:  HAPYKHOE, BHYTPEHHEE.

Ocemenenue. 3urora. I[BOﬁHOG OILIOAOTBOPCHUC.

Tema 3.8
WHJIUBUAYAJbHOE PA3BUTUE OPTAHU3MOB (1 )

OMOpuoOHanbHBI  mepuon  pa3BuUTHs.  OCHOBHBIE  3aKOHOMEPHOCTH
Ipo0seHus; 00pa3oBaHUE OJHOCIONHOrO 3apoibiiia — Osactynbl. ['acTpynsuus;
3aKOHOMEPHOCTH  00pa30BaHUs JIBYXCIOMHOrO 3apofbllla — TacTPYJbl.
[lepBruuHBIil OpraHoreHe3 W nainpHedmas AuddepeHurnpoBKa TKaHEH, OpPraHOB U
cucreM. [locTomMOproHanbHBIN nepuoAa pa3BuTHs. DopMbl TOCTIMOPHOHATIBHOTO
nepuoja pas3Butus. Hempsimoe pa3BuTHE; MONHBIA M HEMOJHBIA MeTamopgo3.
buonornueckuii cmpica pa3Butus ¢ Meramopgdo3om. [Ipsimoe pazsutue.

JMemoncTpanus. TaOiauipl, WUTIOCTPUPYIOIIUE MPOIECCHl PAaHHUX ATaIoB
HMOpPUOHANILHOTO pa3BUTUA U MeTamop(o3a y UJIEHHUCTOHOTHX, MO3BOHOYHBIX
(’KECTKOKPBUIBIX M YEIIyEKPbUIbIX, aM(puOuii); cxeMbl peoOpa30BaHUs OPTraHOB U
TKaHEW B MIPOLIECCE OHTO- U (PUIIOTEeHE3A.

[MPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs T0KHBI 3HATH:

* OIIPEICIICHUE TTIOHATUSL «OHTOTEHE3Y;

* [IEPUOAN3ALNIO UHAMBUAYAIBHOIO Pa3BUTHS;
* 9TaIbl SMOPUOHAIILHOTO Pa3BUTHS;

* hOpMBI TOCTAIMOPUOHATLHOTO PAa3BUTHS;

* 0COOCHHOCTH MPSIMOTO Pa3BUTHSI.
VYyamuecs 101KHbBl YMETb:
" ONUCHIBaTh MPOILECCHl, NPOUCXOIAIIME MNpPU JAPOOJICHUU, TaCTPyJSALUH U
OpraHOr€HE3E;
* XapaKTepHu30BaTh (HOPMbI TOCTIMOPHOHAIIBHOTO PA3BUTHS;
" pa3nuyvaTh MOJHBIM U HETIOIHBIA METaMOpP(o3;
"packpbiBaTh  OMOJIOTMUECKHII  CMBICH  pa3BUTUA C  MeTamopdo3om; -
XapaKTEPU30BaTh ATAIbl OHTOTEHE3A.
OcHoBHble moHATHS. OHTOreHe3. Tumbl oOHTOreHe3a. OMOPHOTEHES.

Hpo6nenue. [Nactpymnsius. Helipyna. Poct: orpannueHHbIN 1 HEOTpaHUYCHHBIH.

Tema 3.9
OHTOTI'EHE3 YUEJIOBEKA. PEITPOAYKTUBHOE 3/10POBBE (1 4)
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OcoOeHHOCTH ~ SMOPHOHALHOTO  pa3BUTHS  4enoBeka.  [Ipomeccsl,
MPOUCXOMSIINE HA PAaHHMX ITamax AMOpuoreHesa ((popMHUpPOBAHWUE MOPYIBI H
0JIaCTYJIBI). [Ipenrmoaublii u IIJIO THBIN IIEPUOBI. Poxxnenue.
[TocTaomMOprOHaNBbHBIA MEPUOA PA3ZBUTHA: JOPEIPOTYKTUBHBIN, PENpPOAYKTUBHBII
NEepUOAbl, CTapEHHE U CMepTh. KpuTuyeckue nepuoabl OHTOreHe3a. BimsHue
HHUKOTWHA, aJKOTOJII 1 HAPKOTHUKOB HA PAa3BUTHUE 3apOJbIIIA U PENPOAYKTHUBHOE
3I0POBbE YEIOBEKA.

JemoncTpanus. TaOiauupl, WITIOCTPUPYIOIIUE MPOIECCHl PAaHHUX ATaIoB
YMOPUOHATILHOTO Pa3BUTHUS YEIOBEKA.

I[MPEAMETHBIE PE3VYJIbTATBHI OBYUYEHU A

VYyamuecs 101KHbI 3HATh:

* 0COOCHHOCTH OHTOTEHE3a YCJIOBCKA,

"IICPpUOAU3ANI0 HHINBUAYAJIbHOT'O PA3BUTHA YCIIOBCKA,

" JTallbl 3M6pI/IOHaJII)HOFO Pa3BUTHA YCIIOBCKA,

* OCOOCHHOCTH B NEpUoOaAN3aIuIo HOCT3M6pI/IOHaHBHOFO Pa3BUTHA YCIIOBCKA.
yanIHCCH JOJIDKHBI YMCTb!

"OIIUCBIBATH IIPOLICCCHI, IIPOUCXOAIINC IIPU IIpO6JICHI/II/I, racrpysinui  H“u
OpPTraHOrcHe3¢C 4CJI0BCKaA,

* XapaKTepu30BaTh MOCTAIMOPUOHAIIBHOE pa3BUTHUE YEJOBEKa IO JTarnaM Hu
KPUTHUYECKHUE MEPUOJIBI OHTOICHE3A.

OcHoBHble mnoHATHSA. Mopyna. bnactyna. Tacrpyna. Hepyna.
JopenpoayktuBHbli niepuoA. PenpoayktuBHeiil nepuol. Ilepuon crapenus.

Tema 3.10

I'EHETUKA — HAYKA O 3AKOHOMEPHOCTAX HACJIEACTBEHHOCTHU U
N3MEHYUBOCTU. T'. MEHJEJIb — OCHOBOITOJIO)KHUK TEHETHUKMU (1 4)

OtkpeiTie ['. Menaenem 3aKOHOMEPHOCTEW HACIEIOBAHMS IPHU3HAKOB.
OCHOBHBIE TOHATHS TE€HETUKH (I€H, JIOKYC, T'OMOJIOTHYHBIE XPOMOCOMBI,
rOMO3UT0Ta, FeTePO3UroTa, JOMUHAHTHOCTh, PEECCUBHOCTh, T€HOTHM, (DEHOTHUI).
['uGpugonoruueckuii METO ] M3y4EeHHs HACIICICTBEHHOCTH.

JlemoncTpanus. PonociioBHbIE BBIAAIOMINAXCA NPEACTABUTENIEH KYJIbTYPBI.
XpPOMOCOMHBIE AaHOMAJIUU YeJIOBEKa U UX (PEHOTUITNYECKUE TPOSBICHHUSL.

INPEAMETHDBIE PE3VYJIBTATBI ObYUEHM A

VYyamuecs 1071KHbI 3HATh:

* OCHOBHBIC I'€HETUYECKUE INOHATHUSA: I'€H, JOMUHAHTHBIA IIPU3HAK, PELIECCUBHBIN
MPU3HAK, (EHOTHUII, TEHOTHIL;
* CYIIIHOCTh TMOPUI0JIOTMUECKOTO0 METOa U3YUYEHHS HACIIEICTBEHHOCTH.

VYyamuecs 101KHbl YMETh:

* ACTIOJI30BAaTh N'€HETUYECKYIO0 CHMBOJIMKY IIPU COCTABJICHNUN CXEM CKPEIMBAHMS;
* 3aIIMCHIBATh T€HOTHUIIBI OPTaHU3MOB U BBIIUCHIBATH UX FaMETHI.

OcHoBHble noHATUA. HacnencrsenHocts. M3menuuBocts. I'en. 'enorum.

®enorun. Asiens. JloMuHaHTHBIM npu3Hak. PeneccuBHbld mpu3Hak. ['nOpu.

AnbTepHaTUBHBIN pu3HakK. ['omo3urora. I'erepo3urora.
Tema 3.11
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3AKOHOMEPHOCTH HACJIEJIOBAHUSI. MOHOT'UBPU/IHOE
CKPEIUBAHME (1 v)

MounorubpunHoe ckpemnyBaHue. JIOMUHAHTHBIE U PELIECCUBHBIE MPU3HAKH.
Annenu W amienbHble TeHbl. ['OMO3MIOTBI M reTepo3urorsl. [lepBeiil 3aKOH
Menpens — 3aKkOH eauHOO0Opa3us TUOpPUIOB MEPBOrO MOKOJEHUs (TPaBUIIO
JOMUHUpPOBaHUs). BTopoil 3akoH MeHaens — 3aKkOH pacllelyieHus. 3aKOH
(rumore3a) uuCTOTHI ramer. lLluTonornyeckue OCHOBBI MOHOTMOPHUIHOIO
CKpEILINBAHU.

JdeMmoncTpanusi. (CXeMbl  CKPEIIMBAHMS, WUIIOCTPUPYIOIIHE  OIBITHI
I'. Mengenst 1o MOHOTUOPUAHOMY CKPEIIMBAHMUIO.

JlaGopaTopHble U NPaAKTHYECKHE PAdOTHI

Pemenune 3ama4 Ha MOHOTHOPUAHOE CKPEIIMBaHUE.

ITPEJIMETHBIE PE3VJIbTATBI ObYUYEHUA

VYyamuecs 10KHBI 3HATh:

* IIEPBBIMA U BTOPOM 3aKOHBI Menaens;
* 3aKOH YUCTOTBI TAMET;

* IUTOJIOTHYCCKHUE OCHOBEI MOHOFI/I6pI/II[HOFO CKpCIIUBAaHMAA.
anmnec;l HOJIDKHBI YMCTh!:

" COCTaBJIITh CXCMBbI MOHOI’I/I6pI/II[HOI‘0 CKpPCIINBAHUA,

* peniaTh TeHETUYECKUE 3a/1aul Ha MOHOTHOPHUIHOE CKPEIIUBaHUE.

OcHoBHBbIe NOHATHA. JIOMUHAHTHBIA NPHU3HAK, PEUECCHUBHBIM MPU3HAK.
Anienb, ajjienbHbIe TeHbl. 3aKOH €MHO00pa3usi THOPUAOB MEPBOTO MOKOJIEHUS.
3aKOH pacCLICIUICHUS. 3aKOH YHUCTOTHI TaMeT. ['OMO3UTOTHBIE U T€TEPO3UTOTHBIC
OpTraHU3MBI.

Tema 3.12

3AKOHOMEPHOCTHU HACIEAOBAHUSA. ITUTUBPUJHOE CKPELLIUBAHUE
(19)

JurubpuaHoe  ckpemuBaHue. IpeTuid  3akoH  MeHaens —  3aKOH
HE3aBUCHUMOTO HACJIEAOBAaHUS MTPU3HAKOB. AHATIM3UPYIOILIEE CKPEIIMBAHUE.

JMemoncrpanusi. (CXxeMmbl  CKpPEUIMBAHMS, WJUIIOCTPUPYIOLIUME  OIBITHI
I'. Mengens no TUruOpuIHOMY CKPEITUBAHMUIO.

JlaGopaTopHblie U NpakTUH4YecKue padoThl

Pemienue 3a1ay Ha JUTHOPUIHOE CKPEIIUBAHUE.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A

VYuammecs 10TKHbBI 3HATh:

* TpETUH 3aKOH MeHens.

Yyammecs T0JKHbBI YMETh:
* COCTaBJISITh CXEMBI TUTUOPHUIHOTO CKPEITUBAHNUS,
* COCTaBJIATH peuieTKy llennera;

* pelaTh reHETHYECKUE 3a/1a4i Ha TIUTUOPUTHOE CKPEIIUBAHUE.

OcHOBHBIE MOHATHS. 3aKOH HE3aBHCHUMOIO HACIEIOBAHUA MPU3HAKOB.
AHnanuzupyrouiee ckpemnBanue. Pemerka [lennera.

Tema 3.13

XPOMOCOMHASA TEOPUSA HACJIEACTBEHHOCTMU (14)
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XpoMocoMHasi TeOpUsi HacleJACTBEHHOCTU. 3akoH Moprana. ['pynna

cuerieHus. [IpruunHbl HaApyIIEHUS CLETUICHHS TE€HOB.

Jemoncrpanusi. CxeMmbl  CKpPEUIMBAHMS, WIUIIOCTPUPYIOIIUE  OMBITHI
T. Moprana u KpOCCUHTOBED.

JlaGopaTopHbie U NPaAKTHYECKHE PA0OTHI
Pemienue 3aa4 Ha CUEIUIEHHOE HACIIEIOBAHUE TTPU3HAKOB.

[MPEAMETHBIE PE3VJIBTATBI ObYUYEHUA

VYyammecs T0KHBI 3HATh:

* OCHOBHBIE TTOJIOKEHHSI XPOMOCOMHOM TEOPHUH HACIEACTBEHHOCTH;
* 3akOH MopraHna;

* IPUYUHBI HAPYIIEHUS CLEIUICHHUS.
Yyamuecs 10KHbBl YMETh:

" COCTaBIIATh CXEMBI CKPEIIMBAHUS MPU CLUCIUICHHOM HACJIEAOBAHUU ITPU3HAKOB.

OcHoOBHbBIE TOHATHSI. XPOMOCOMHAsl HACJIEACTBEHHOCTU. 3akoH MopraHa.
Kpoccunrosep. ['pynna cuensienus.

Tema 3.14

COBPEMEHHBIE IIPEJCTABJIEHUSA O I'EHE U TEHOME (1 4)
I'enom. I'eHOoTHII Kak cHCTeMa B3aMMOJICUCTBYIOIIMX T'€HOB. B3anmmojencTBus
aJlJICJIBbHBIX U HEaJICILHBIX T€HOB.

Jemoncrpamusi. CXxeMbl TEHOMOB U T€HOTHUIIOB.

ITPEJMETHBIE PE3YJIbTATbBI ObYUEHNU A

Yuyammecs 101KHbBI 3HATh:

* OIPEJICIICHUS MOHATUIA «TEHOM» U «T€HOTHII»;
* BHJbI B3aUMOJCHCTBHUS I'CHOB.
VYyamuecs 10MKHbBI YMETh:
* pas3InyaTh IMOHITHUS KTCHOMY, «T€HOTHID), «TCHODOHIY;

" OIIPCACIIATH BUABI BSaI/IMOI[ef/JICTBI/Iﬂ AJJICJIIBHBIX M HCAJIJICJIBHBIX I'CHOB.

OcuoBHbIe mouaTus. ['ed. ['erom. ['enorurn. B3zaumoaenicTtsusa reHos.
Tema 3.15
TEHETHKA ITOJIA (1 v)

XpOMOCOMHOE  OIpeAereHue 1oJla. AyTOCOMBI UM TOJIOBBIE XPOMOCOMBI.

['omorameTHsIil U reTeporaMeTHsli oJl. [Ipu3Haku, CuErIeHHBIE C TTOJIOM.
JemoncTpanus. CxemMbl XpOMOCOMHOTO OIPEICIICHUS MOJa.
JlaGopaTopHblie U NpakTUH4YecKue padoThl

Pemrenue 3a/1a4 Ha CLHIETUIEHHOE € MOJIOM HACJIEA0BAaHKUE ITPU3HAKOB.
ITPEAMETHBIE PE3YJIbTATBI OBYUEHIM A
Yyamuecst 1OJKHBI 3HATh:

* XpOMOCOMHOE€ OIpEICJICHUE T0J1a;
* TIPU3HAKH, CIICTUICHHBIE C MOJIOM;

* TOMOT'aMETHBIN U FCTCpOFaMCTHBIﬁ IIO0JI y pa3JIMYHBIX OPraHU3MOB.
yI—IaI]_II/IeCﬂ JOJUKHBI YMCTh!
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* COCTAaBJISITh CXE€MbI CKPEIIUBAHMS MPY HACJICIOBAHUH MPU3HAKOB, CIEIIJIEHHBIX C
I0JIOM;

* OIPEAEISITE TOMOTaMETHBIM U T€TEPOTAMETHBIN IOJI 110 CXEMaM CKPEIIUBAHMUS.

OcHoBHble moOHATHA. [lonm. ['omoramersslii moj. ['ereporameTHbIN MO
[Ipu3HaKH, CLETUIEHHBIE C TIOJIOM.

Tema 3.16

N3MEHYUBOCTDb: HACJIEACTBEHHASYA W HEHACJ/IEACTBEHHASA (1 4)
N3MeHYMBOCTh Kak OJHO M3 OCHOBHBIX CBOMCTB JKHBBIX OpPTraHU3MOB.
HacnenactBennass  (reHoTUNUYecKasl, HMHAMBHUAyalbHAas,  HEOMNpeJecHHas).
MytanmonHass ¥ KOMOWHATHBHAs WM3MEHYMBOCTh. MyTalluu U MYTareHsbl.

HenacnencrBennas (ompeneneHHas, rpyIIoBas, MOAU(UKAITMOHHAS )
U3MEeHYMUBOCTh. Moaudukanuu. Hopma peakuuu.
JlemoHcTpanus. [Ipumepsnt HACJIEICTBEHHOM (MyTaImOHHOM 151

KOMOMHATUBHOM) W HEHACJIEACTBEHHON (MOAM(MUKAIIMOHHON) HW3MEHYUBOCTH,
MEXaHU3MOB MYTAaIUH.

JlaGopaTopHblie U NpakTH4YecKue padoThl

N3yuenne MmoanukaMoOHHON U3MEHYMBOCTH HAa PUMEPE PACTCHUM.
[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHM A
VYuammecs T0DKHEI 3HATE:

* ONpe/ICNICHUE U KIIacCU(PUKAITUIO U3MEHUUBOCTH;

* KJIacCU(UKAIIUIO HACIEACTBEHHOU U3MEHUUBOCTH;

* IpuMepbl MoAUUKAIIUNA. YUaluecs 10HKHBl YMETh:

* pa3inyaTrh BUAbl U3MEHUYUBOCTH;

* OLICHUBATbh BO3MOXKHBIE I1IOCJIEICTBUS BIIMSIHUS MyTarcHOB HA OPraHU3M.
OcHoBHbBIE OHATHS. MI3MEHYNBOCTh: HACIEACTBEHHAS U HEHACIIC/ICTBCHHASL.

Mytanuu. Mytareasl. Monudukanuu. Hopma peakimm.

Tema 3.17

I'EHETUKA U 31OPOBBE YEJIOBEKA (14)

['eneTnka 4YesnoBeka W €€ pasneibl. MeToAapl TEHETMKH  YEJIO0BEKA.
HacnmencrBennbie 0oyie3HHM, TEHHBIE H  XpoMocoMHble. ComaTHyeckue U
reHepaTuBHbIe MyTanuu. [lpuHUUNBI 310pOBOrO oOpasza KW3HU, JUATHOCTUKH,
npoPUIIaKTUKA ¥ JICUCHHUs] TEHETHYEeCKuX OoJie3He. Meanko-reHeTnyeckoe
KOHCYJIbTUPOBAHHUE.

JlemoncTpanus. [IppmMepsl reHHBIX ¥ XpOMOCOMHBIX 00JIC3HEH YeloBeKa.
I[TPEJIMETHBIE PE3YJIbTATBI ObYUEHIA

VYyarmuecs 1O KHEI 3HATh:
* KJIacCU(UKAIIUIO MyTaIluid ¥ HACIICICTBEHHBIX 00JIC3HEH UelOBeKa;
* IIPUHIIMITBI 3JI0POBOTO 00pa3a KU3HMU;

* METOAbI JUArHOCTUKMH, HpO(i)I/IJ]aKTI/IKI/I N JICYCHU HACJIICACTBCHHBIX Oone3Hen
yI—IaI]_II/IeCH JOJUKHBI YMCTh:

" pas3iin4daTrb HACJICACTBCHHBIC 0one3Hn 4CJIOBCKA,

*  OIeHMBaTh (AKTOpPhl PHCKAa BO3HHUKHOBEHHS HACJICACTBEHHBIX OoJie3Hel
YEJI0BEKa.
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OcHoBHble mOHATUAA. ['eHHBIE Oo0yie3HU. XPOMOCOMHBIE  OOJIC3HH.

Comarnyeckue MyTauuu. I'eHepaTUBHbBIE MYTalIUH.

Tema 3.18
CEJIEKIIUS: OCHOBHBIE METOJAbI 1 JOCTU/XXEHHUS (1 v)

Cenexuusi. Ilopoma, copt, mrTamMm. Mertoabl cenekuun. LleHTpbI
MPOUCXOKICHUS KYJIbTYypHbIX pacteHni. Bknanx H. . BaBunoBa B paszButme
TEHETUKU U CEJICKIIUH.

JemoncTrpanusa. Kapra LEHTPOB NPOUCXOXKIECHUS KYJIbTYPHBIX PACTECHHIA.
N300paskeHnsi TTOpOJ Pa3IUYHBIX JOMAITHUX JKUBOTHBIX M COPTOB KYJbTYPHBIX
paCTECHUH.

I[MPEAMETHBIE PE3VYJIbTATBHI OBYUYEHU A

VYyamuecs T0JKHBI 3HaTh:

* OTpeJIeTICHUE CEJIEKIINN KaK HAYKH U €€ TEOPETUYECKHE OCHOBBI (T€HETHKA);
* METOJIbl CEJICKIINU;
* LEHTPbI IPOUCXOKAECHUS KYJIbTYPHBIX PACTCHHUII.
VYyanmecs TOJKHBI YMETh:
* OTJINYATh APYT OT APyra METOAbl CEIEKINU;
* pa3nyaTh MOHITUS KIIOPOAA», KCOPT», KIITAMM).
OcnoBuble mnouaTusi. Ceneknusa. Ilopoma. Copt. Ilramm. OTt6o0p.

FI/I6pI/II[H3aHI/IH. BJ'II/IBKOPOI[CTBGHHOC CKpPCIINBAHUC. FeTeposnc. YucTtele TMHUMN.

Tema 3.19
BUOTEXHOJIOI'UsI: JOCTHXEHUS U IIEPCIIEKTHUBBI PA3ZBUTHUSA (1 v)

buorexnomorus. I'ennas wuHxeHepus. [‘eHeTMueckn MOAMPUUIMPOBAHHBIE
opranu3mbl. KionnpoBanue. ITu4ecKkue acreKThl OMOTEXHOIOTHH.

demoncTpauusa. CxemMbl KIOHHPOBaHWS W CO3JaHUS T'€HETHYECKH
MOAU(PUITUPOBAHHBIX OPTAHU3MOB.

I[MTPEAMETHBIE PE3YJIbTATBI ObYUYEHUSA

VYyammecs T0JKHBI 3HATh:
* OlpesieNieHUE U 3a/1a4i OMOTEXHOJIOTUH;
* METOJbl OMOTEXHOJIOTHH;
* ITUYECKHUE aCIEKThl OMOTEXHOJOTHUECKUX Pa3padbOTOK.

VYuammecs T0JKHbBI yMETh:
* OIICHUBATh ATUYECKUE ACTIEKThI HEKOTOPHIX OMOTEXHOJIOTMYECKUX Pa3pabOToK;
*  TOHMMaTh HEOOXOIWMOCTh OHOTEXHOJIOTHUYECKHX HCCIACAOBAHUN  JJIst
NOBBIIIEHUS 3()(PEKTUBHOCTU CEIbCKOXO03IMCTBEHHOTO MTPOU3BOACTBA U CHUKEHUS
ce0eCTOMMOCTH MPOAYKITUH.

OcHoBHbIe MOHATHS. buorexHonorus. I'enHas uHxenepuss. KnonupoBanue.
buostuka.

MexnpeaMeTHbie CBA3H
Heopeanuueckas xumus. OXpaHa NpUpoJIbl OT BO3AECHCTBUSA OTXOJ0B XUMUYECKUX
ITPOU3BOJICTB.
Opeanuveckasn xumus. CTpoeHHME M (PYHKIMH OPTaHUYECKUX MOJEKYT U UX
MYTareHHO€E JAEHUCTBUE.
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@u3zuka. PentrenoBckoe u Apyrue usnydeHus. [loHstue o mo03e u3mydeHUs u
OMOJIOTMYECKOH 3aIUTE.

METAIIPE/IMETHBIE PE3VJIbTATBI OBYUEHUA

Yyamuecs 10KHBI YMETh:
* paboTaTh ¢ y4eOHMKOM, COCTaBISATH KOHCIIEKT maparpada, CXeMbl U TaOJIUIIBL;
"*pa3palaThiBaTh  IUJIAH-KOHCIIEKT TEMBbl, HUCHOJbB3ysl pa3Hble HCTOYHUKHU
uHbOpMaIny;
* TOTOBHUTb YCTHBIE COOOIIEHUS, pedepaThl U MPE3eHTAINH Ha 3aJaHHYIO TEMY;
* TIOJIb30BATHCS IOUCKOBBIMU crcTeMaMu MHTepHeTa.

JIMYHOCTHBIE PE3VIJIbTATBI ObBYYEHUW A
* IIposiBneHne 4yyBCcTBa POCCUMCKOMN IPa’KIaHCKOM MIAEHTUYHOCTHU, MATPUOTU3MA,
T100BU U yBaxeHHs K OTeuecTBy, YyBCTBa FOPAOCTH 3a CBOIO Ponuny;
*OTBETCTBEHHOE OTHOIIEHHE K Yyuebe, TOTOBHOCTh M CIOCOOHOCTh K
caMm000pa30BaHUIo;
* (opMUpOBaHHE MOTHBAIMK K OOYUYEHHUIO U MO3HAHUIO, OCO3HAHHOMY BBHIOODPY
Oynymuieit mpodeccuu;
* CIIOCOOHOCTH CTPOUTH MHANBUAYAIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO;
* (opMHPOBaHKE IEIOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHNUS;
* COOJIOICHNE TIPABHII TIOBEICHHUS B TIPUPOJIE;
* YMEHHE PEeaTM30BhIBATh TEOPETUUCCKUE MIO3HAHUS HA TIPAKTHKE;
* CIIOCOOHOCTH NMPU3HABATH COOCTBEHHBIE OMIMOKU U UCIPABIIATH UX;
* YMEHHE apryMEHTUPOBAHHO U 0OOCHOBAaHHO OTCTAaMBATh CBOIO TOUKY 3PEHUS;
*  KpPUTHMYHOE OTHOUIEHME K  COOCTBEHHBIM  IIOCTYIIKaM, OCO3HaHUE
OTBETCTBEHHOCTH 3a UX PE3YNbTAaTHI;
* YBOKHUTEIBHOE U T0OpOKETATeTbHOE OTHOIICHUE K JPYTUM JIFOJISIM;
* YMEHHE CJIYIIaTh U CIBIIATh APYTUX, BECTU AUCKYCCUIO, OTIEPUPOBATH (haKTaMHU.

11 KJIACC (1 4 B Hezem0, Bcero 34 u)

Paznen 1 Bug (21 9)

Tema 1.1

PA3BBUTHUE BUOJIOT'UHU B TOAAPBUHOBCKHWH TEPUO/.

PABOTA K. IUHHES (1 )

DBOJIOIMSA M DBOJIIOLUUOHHOE Yy4deHue. VCTopus HBOMIOIMOHHBIX HJIEH.
Kpeaunonusm u tpanchopmusm. Cucremarvika Kak Hayka. 3HauyeHuUe padoT
K. JIunHes o cucremaTtuke pacTeHUN U )KMBOTHBIX. bUHAapHas HOMEHKJIaTypa.

JemoncTpanusa. [loptpersi u Ouorpadum y4eHBIX, BHECHIMX BKJIaJ B
Pa3BUTHUE DBOJIIOLIMOHHBIX UICH.

I[MPEAMETHBIE PE3VYJIBTATBI OBYUYEHM A

Yyaruecs 1O KHEI 3HaTh:

* TIPEICTABICHHUS €CTECTBOUCIBITATENEH HOJAPBUHOBCKOM 3MOXH O CYUIHOCTH
JKMBOW IIPUPOJIBI U €€ SBOJIIOLINY;
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- B3risiab! K. JIuHHes Ha cucteMy )KMBOTO MUpA.
VYyamuecs 10KHbBl YMETh:

* OLICHMBATh BKJIAJ[ PA3JIMYHBIX YUYEHBIX B PA3BUTHE OMOJIOTMHU U 3BOJIIOIMOHHBIX
UJICH.
OcHoBHble moHsTUsA. OBomorus.  Kpeammonusm.  Tpanchopmusm.

OpomonnoHn3M. Cucremaruka. buHapHas HOMEHKIaTypa.

Tema 1.2

IBOJIOHUOHHASA TEOPUS K. b. JAMAPKA (14)

Y4eHue 0 rpajanuu KUBBIX OPraHU3MOB W IOHATHE «JIECTHULA CYILECTBY.
Teopust karactpod KroBwre. 3axkonbl Jlamapka (ympakHEHHWE U HEyIpaKHEHUE
OpraHOB U HacleJOBaHUE OnaronpuoOpeTeHHbIX mpu3HakoB). [IpencraBineHus
Jlamapka 00 n3mMeHunBOCTH. 3HaueHue Teopun Jlamapka.

JMemoncrpauus. )Kusap u aesrenpHocTh JK. b. Jlamapxka.

ITPEMETHBIE PE3YJIbTATBI ObYUYEHUA

VYyamuecs 10KHBI 3HATh:

* OCHOBHBIE NTOJIOkKEHUS Teopun Jlamapka.
VYyamuecs 10KHBI yMETh:

" OLICHUBATb 3HAYCHUC 3BOJHOI.[I/IOHHOI>1 TCOPHUH HaMapKa AJIAA Pa3BUTHUA OHOJIOTHH.

OcHoBHbIe MOHATHA. 3aK0H. Teopusa. DBomonus. MI3MeHUNBOCTS.

Tema 1.3

HNPEAINOCBIJIKH BOBHUKHOBEHUSA YYEHMUS 4. JTAPBUHA (14)

[Ipeanoceuiku BO3HUKHOBeHUs yueHus Y. JlapBuHa: TOCTMXKEHHUS B 00JacTH
€CTECTBEHHBIX M COLUAIbHO-DKOHOMUYECKHX HayK (KOCMOTOHHMYECKas TEOpHs
Kanta—Jlamnaca, noctwkeHuss B 00JIaCTM XMMHUH, 3aKOH €JUHCTBA OpraHu3Ma
u cpensl Pynbe—CeuenoBa, npuniun koppensuun Krioebe, pabotsr K. bapa,
pabotsl Y. Jlaiiens, pabotel A. Cmuta u T. Manbtyca).

ITPEIMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs 10KHBI 3HATh:

" €CTECTBEHHO-HAy4YHbIE U COLIMAITbHO-DKOHOMHYECKHE MPEANOCHUIKI
BO3HHMKHOBEHUS TeopuH [lapBuHa.
VYyamuecs 10KHbBI YMETh:

"XapaKTCpHU30BaTb IPCAINOCBUIKM  BO3HUMKHOBCHHUSA 3BOJ'IIOHPIOHHOI>1 TCOPUU

JlapBuHa.

Tema 1.4
9BOJJIIOINUOHHASA TEOPUA Y. JIAPBUHA (14)

OkcnienuuuoHHbpld  Matepuan Y.  Jlappuna. Yuenue JlapBuHa 00
M3MeHunBoCTH. YdeHue JlapBuHa 00 wHCKyccTBeHHOM oTOope. BceoOmas
WHAUBHUAyaIbHAs U3MEHYUBOCTh U M30BITOYHAS YMCICHHOCTh MOTOMCTBA. boprba
3a CYIIECTBOBAHME W €CTECTBEHHBIM OTOOp. Buibl GopbObI 3a CylliecTBOBaHHE.
[Ipeanocbuiku OOphOBI 3a CyIIECTBOBAaHHE W €CTECTBEHHOTO OTOOpa. 3HAaUeHUE
teopuu [lapBuHa. [IoHsATHE O CUHTETUYECKOU TEOPUU IBOJIIOLUH.

Jemonctpanus. buorpadus Y. Jlapsuna. MapiipyT U KOHKPETHbBIE HAXOIKU
Y. JapBuHa BO BpeMs MyTEIECTBUS Ha Kopaodiie «bUuriby.

[TPEAMETHBIE PE3VJIbTATBI OBYUYEHUA
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VYuanuecs J10JKHBI 3HATh:
- yuenue J/lapBuHa 00 MCKYCCTBEHHOM OTOOPE;
* yuenue JlapBuHa 0 eCTeCTBEHHOM OTOOpE.
VYyammecs 10IKHbBI YMETh:
* OILICHMBAaTh OCOOCHHOCTH JOMAIIHUX >KMBOTHBIX W KYJBTYPHBIX PacTEHUU B
CpPaBHEHHHU C UX TUKUMU MPEIKaAMU;
* XapaKTepHu30BaTh MPUIUHBI OOPHOBI 3a CYIIECTBOBAHUE;
* OTIpEIEIATH 3HAYCHUE PA3IMIHBIX BUIOB OOPHOBI 32 CYIIECTBOBAHUE;
- JlaBaTh OLIEHKY €CTeCTBEHHOro oT0Oopa Kak pe3ynbrata OopbObl 3a
CYIIIECTBOBAHHUE;
* onleHUBaTh BKiIaa Y. /lapBuHA B pa3BUTHE DBOIIOIMOHHBIX UJICH.
OcHoBHBbIe mOHATHSA. ['pynnoBas W WHAUBHUIyaJIbHAs HW3MEHUYUBOCTD.
HckyccTBenHbii oT00p. becco3narenbHplii 1 MeToaudeckuit otdoop. boppba 3a

cylecTBOBaHUE. EcTecTBeHHBIN 0TOOD.

Tema 1.5
BUJl: KPUTEPUU U CTPYKTYPA (14)

By kak reHeTHYECKH M30JMPOBAaHHAsA CHCTEMA; PENPOAYKTUBHAS U30JIALUSA U
ee MexaHusMbl. Kpurepum Buaa: MoOpQoJOrudyecKuii, QU3NOIOTUYECKUH,
OMOXUMHUYECKUM, TEHETUUECKUI, IKOJIOTUUECKUI, TeorpapuuecKuid.

JeMmoncTpanus. [epbapuu u  Jpyrue  KOJUICKIIMOHHBIE — MaTepHalbl,
WUTIOCTPUPYIOIIUE MOP(OTOTUYECKUN KPUTEPUI BUA.

JlaGopaTopHble 1 NPaKTHYEeCKHE PA0OTHI
N3ydyeHne W3MEHUMBOCTM W  KPUTEPUEB BUIA, ONHWCAHUE BHUAOB IO
MOP(}OIOrHYECKOMY KPUTEPHUIO.

IMTPEAMETHBIE PE3YJIbTATBI ObYUYEHUSA

Y4amuecs 10 KHbI 3HATH:
* ONpEACTICHUE BU/IA;
* KpUTEPUHU BUJIA.
VYyamuecs 10KHbBI YMETh:
* OINHKCHIBATH BU/IBI TI0 PA3JIMYHBIM KPUTEPUSIM;
" pa3nuyaTh KPUTEPUU BUJA.
OcHoBHble noHsTUA. By, [Monymsmus. Kapuorun. I'enodon.
Tema 1.6
nmonyJjasalus KAK CTPYKTYPHAS EJVUHULIA BUJIA (1 )
[lonynsumoHHass CTPyKTypa BHJA; DOKOJOTHYECKHE W  T€HETHYECKHE
XapakTepucTuku monynsiui. Jlemorpadudeckue Tmokazareau UM CTPYKTypa

MOIYJIALINY.
ITPEAMETHBIE PE3YJIbTATBI ObYUYEHUSA

Vuamuecs 10KHBI 3HATh:
* OIpPEICIICHUE TTOIYJISLINY;
* CTPYKTYpPY HOIYJISLUH.
Yuamuecs 10JKHbBI YMETh:
* XapaKTepU30BaATh CTPYKTYPY MOIMYISLIHH.
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OcHoBHble mnoHsTus. [lomymsmus.  Jlemorpadudeckne — moka3aTeH.
Poxnmaemocte. CmeptHocTh. IlonoBas crpykTypa mnomynsiuuu. Bo3pacTtHas
CTPYKTypa MOITYJISILUH.

Tema 1.7
nmonyJjsanus KAK EJMHULIA 9BOJIIOIUHA (1 v)
[Tonynmsammsi — 3JIeMEHTapHAs SBOJIONUOHHAS EIUHUIA. DJIEMEHTaAPHBIN

HBOJIIOLIMOHHBIN MaTEpUal U DJIEMEHTAPHOE DBOJIIOIMOHHOE SIBJICHHE.
[TPEJIMETHBIE PE3YJIbTATBI OBYUYEHUA
VYuyamuecs 10JKHBI 3HATh:

* CYIIHOCTbh T€HETUYECKHUX MPOLECCOB B MOMYJISALIMIX.
Yyamuecs 10KHbBI YMETh:
OOBSICHSITh TPUYUHBI Pa3[eJICHUs BUOB, 3aHUMAIOIIMX OOIIMPHBIA apeasn
OoOUTaHUS.
OcHoBHble mnoHATHA. [‘eHotun. ['eHodona. dDeHoTHN. DIEeMEHTapHOE

9BOJIIOIMOHHOC ABJICHUC. SBOHIOHHOHHBIfI Marcpual.

Tema 1.8
®AKTOPBI BOJIIOLIUH (1 1)

DneMeHTapHbIE SBOJIONMOHHBIE (aKTOPBI (MyTAITMOHHBIN MTPOIIECC, U3O0JIALINS,
NOMYJSLMOHHBIE BOJIHBI, JApeil{ TEHOB, €CTECTBEHHBbIM O0TOO0p). DPOopMbI
€CTECTBEHHOTO 0TOOpa (CTAaOUIU3UPYIONINH, NBIKYIIUM, TU3PYNTUBHBIN). BUbl
M3MEHYMBOCTU. Pe3epB N3MEHUUBOCTH.

JemoncTpanus. JKuBble pacTeHUs W >KMBOTHbBIC, TepOapuul M KOJUICKIIUH,
MOKA3bIBAIOIINE UHANBUIYATbHYIO U3MEHUUBOCTD.

JlaGopaTopHble 1 NPaKTHYEeCKHE PA0OTHI
N3ydenne n3aMeHYMBOCTH y 0cO0el OHOTO BU/IA.

I[MPEAMETHBIE PE3VJIBTATBHI OBYUYEHM A

VYyammecs T0KHBI 3HATh:

* (haKTOPHI FBOJIOLIUH.

VYyanuecs 101KHbI YMETh:

* 00BACHITH MEXaHU3MBI (PAKTOPOB IBOIOIUH.

OcHoBHbIe MOHATUA. DPAKTOPHI IBOIMOIMUA. MyTallMOHHAsT U3MEHYMBOCTD.
Myrtanuu. Myranuonssii  npouecc.  M3ossiuus.  [lonmynsiquoHHBIE  BOJIHBI.

EctecTBenHsblIil 0T00p. Jpeiid reHos.

Tema 1.9 5

ECTECTBEHHBIII OTBOP — TJIABHAS JIBWKYILIASI CWIA 3BOJIOLUNA
(1w

@OopMBI  €CTECTBEHHOTO  0TOOpa  (CTAaOMIM3UPYIOIIUNA,  JBUKYIIUM,
mu3pyntuBHeiil). [IPEJIMETHBIE PE3YJIBTATBI OBYUEHUA

Yyaruecs: 1O KHBI 3HATh:
* (hOpMBI €CTeCTBEHHOTO 0TOOpA.

VYyamuecs 10KHBI yMETh:
* pazinyaTh POPMBI ECTECTBEHHOTO 0TOOPA;

* IPUBOJIUTH MMPUMEPHI PA3TUIHBIX (HOPM €CTECTBEHHOTO 0TOOpA.
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OcHoBHble mnoOHATHA. J[Bmwkymwmii or6op. Crabwmsupyomuii  0To0p.
Ju3pynTUBHBIM O0TOOD.
Tema 1.10

_AJANITALINA OPTAHU3MA K YCJIOBUAM OBUTAHUA KAK PE3YJIBTAT
JAEUCTBUA ECTECTBEHHOI'O OTBOPA (1 4)

[IpucnocoOuTenbHble OCOOEHHOCTH CTPOEHHUS, OKPAcKU Tejla M TOBEICHUS
KMBOTHBIX.  lloBenmeHueckue — amanrTanud.  bHOXMMHUYECKHME — aJanTallyH.
dusnonorndeckue anantauu. OTHOCUTENbHAS 11€71€CO00Pa3HOCTh alanTalu.

JemoncTpanus. VutrocTpaliuy 1 )KUBbI€ paCTeHUS U )KUBOTHBIC, TepOapuu U
KOJUICKITUH, TIOKA3bIBAIOIIE MOP(OIIOTHIECKIE aIallTAIlNN.

ITPEJIMETHBIE PE3YJIbTATBI ObYUEHIA

VYyamuecs 10IKHBI 3HATh:

* KJIacCcU(HUKAINIO alanTalni;
* TUIIBI IOKPOBUTEILCTBEHHON OKPACKU M ()OPMBI, X 3HAYCHUE TSI BBDKUBAHMUS;
* 0COOCHHOCTH MPUCTIOCOOUTENHHOTO MOBEACHUS;

* 3Ha4YeHHE 3a00ThI O TOTOMCTBE /1JIs1 BBKUBAHUS.
VYyamuecs 10KHBI YMETh:

* IPUBOJUTH IPUMEPHI IPUCTIOCOOUTENBHOTO CTPOEHUS U TIOBEICHHUS;

*paznuuath ~ Mopdosiorudeckue,  (HU3MOIOTUYECKHE,  OHOXMMHUYECKHE U
MOBEJICHYECKHUE aIallTalll;

* 00BACHSTH, MIOYEMY MPUCIIOCOOTIEHUS HOCSAT OTHOCUTEIBHBINA XapaKTep.

OcHoBHble moHATHS. Apjantanus. Mopdonoruyeckas  ajanTausi.
@usnosornueckas ananranusa. buoxumuueckas ananrtauus. I[loBeneHueckas
anpantanus. [lokpoButenscTBeHHAs OKpacka U popma. MUMUKpHsL.

Tema 1.11

BU/TOOBPA3OBAHUE KAK PE3YJIBTAT 3BOJIIOLIUMA (1 4)

[Iytu (cmocoObl) W CKOPOCTh BHA000pa30BaHMs; Treorpaguyeckoe Hu
AKOJIOTHYECKOE BUA000pa3oBaHue. ['eorpaduueckast ¥ SKOJIOTUYECKAST H3OJISAIIHSL.

JemoncTpanusa. Cxembl, WUIIOCTPUPYIOIIUE MpoliecC reorpaguueckoro
BUI000pA30BaHUs;, >KMBBIC DPACTCHHS M JKMBOTHBIE, TepOapuu M KOJIJICKIIHUH,
MIOKAa3bIBAIOIINE PE3YJIHTATH MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOUTaHUs
Y pe3yJIbTaThl BUI000pa30BaHUSI.

[MPEIAMETHBIE PE3VYJIbTATBI OBYUYEHM A

Yyammecs NODKHEI 3HATE:
* (hopmbI BU1000pa30BAHMUSL.

VYuamuecs 101KHbl YMETh:
* XapaKTepu30BaTh nporiecc AKOJIOTUYECKOTO u reorpauieckoro
BUI000pa30BaHUS.

OcHoBHbIe OHATHSA. Buoobpa3oBanue.
I'enodona. WMzomsmusa. ['eorpaduueckoe Bugo00OpazoBaHHE. IKOJIOTHUYECKOE
BUI000pa30BaHue.

Tema 1.12

COXPAHEHHUE MHOI'OOBPA3USI BUJJOB KAK OCHOBA YCTOMYHWBOI'O
PA3ZBUTHUSA BUOCDEPHI (1 u)

22



buonornyeckuii mporpecc u Ouosiorndeckuil perpecc. [IpuurHbl BBIMUPaHUS
BUJ0B. brosnoruueckoe pasHoodpasue.

[TPEAMETHBIE PE3VYJIBTATBI ObYUYEHUA

Yyammecs 10JKHBI 3HATH:

" TJIaBHBIC HAITPABJICHUSA 3BOJIFOIINH,
" IIPUYHUHBI BBIMUPAHUSA BUOOB,

* IIyTU JOCTH>KEHHS OMOJIOTUYECKOro Iporpecca.
Yyamuecs T0KHBI YMETh:

* MIEPEUYUCTATH (Ha3bIBATh) MyTH JOCTHKEHUSI OMOJIOTHYECKOTO ITPOrpecca;

* 00BSACHATH HEOOXOAUMOCTh COXpaHEHUsI OMOPa3HOOOpa3Us.

OcHoBHbIe NOHATHSA. bruonorudeckuit mporpecc u OMOJIOTUYECKUM perpecc.

Tema 1.13
JOKA3ATEJBCTBA 3BOJIIOIIUA OPTAHUYECKOI'O MUPA (1 v)

[{uTomornyeckue U MOJNEKYJIIPHO-OUOIOrHYECKUE (MOJIEKYIIPHO-TEHETUYECKHUE),
CpPaBHUTEIbHO-aHATOMUYECKHE (CPABHUTEIBHO-MOP(POIOTUYECKHE),
[aJICOHTOJIOTMYECKHE, IMOPUOJIOTHYECKUE U Ororeorpaduueckue JoKa3aTeIbCTBA
HBOJIIOLIHH.

HeMoHncTpanusi. MiurocTpanuy, AEMOHCTPUPYIOIIME CXOACTBO PAHHHX
ATanoB AMOPHUOHAIBHOTO PA3BUTHSA MO3BOHOYHBIX, MYJISDKU U APYTHe HarJsIHbIE
MaTepuasibl, WIIIOCTPUPYIOIINE AHAJOTUYHBIE W TOMOJIOTUYHBIE OpraHbI,
PYJIIMMEHTHI U aTaBU3MBI.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA

VYyamuecs T0KHBI 3HATH:

- KJIaCCI/I(l)I/IKaHI/IIO JOKa3aTCJIbCTB 3BOJIIOIHUH.
Yuyamuecs J0JKHBI YMCTh!:

*  IPUBOAUTH IIPUMEpPBI, JOKA3BIBAIOIIME CYLIECTBOBAHUE OBOJIOLMOHHOIO

MIPOLIECCA, AaHAJIOTUYHBIX U TOMOJIOTHYHBIX OPTraHOB, PYJAUMEHTOB U aTABU3MOB.
OcHoBHbIE MOHATHUSA. [uTosnorus. MounekynspHas Ouosorus.

CpaBuurenbHas aHatomusa. Ilaneonrtosnorusa. buoreorpadpus. AHanoruyHbie

oprassl. | ' oMonornuyHbie opraubl. PyAMMeEHTHI. ATaBU3MBI.

Tema 1.14 5

PA3BBUTHUE NNPEJACTABJEHHUU O ITPOUCXOXAEHUNU KU3HU HA 3EMJIE
(1w

Konnenumu adbmorene3a m Omorene3a. OnbiTel ®. Penu, JI. Cnamannadgu u
M. M. Tepexosckoro, omnsIT JI. [Tactepa. 'MmoTe3sl cTalMOHAPHOTO COCTOSIHUS U
MTAHCIIEPMUHU.

JMemoncrpanus. Cxemsol onbiToB @. Penn, JI. Cnananuanu u JI. ITactepa.

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYuammecs T0JKHBI 3HATh:

* CYIIECTBYIOIIIME TUIMOTE3bl IPOUCXOKACHUS KU3HU HA 3eMIIE.
Yuanuecs 10JKHBI YMETh:

* 000CHOBBLIBATh CIIpaBCAJIMBOCTb WJIM HECOCTOATCIIBHOCTb OTACIIBHBLIX TI'HIIOTC3
IMPOUCXOKICHUA KU3HHU.
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OcHoBHble moHATUS. AOuorene3. buorenes. [lancnepmus. Teopus

CTAaIMOHAPHOI'0 COCTOSHMUA.

Tema 1.15
COBPEMEHHBIE IIPEJCTABJIEHUS O BO3HUKHOBEHHHU KU3HHU (1 4)

Oprannyeckuii MUp Kak pe3yJbTaT 3BOJIOLMH. BO3HUKHOBEHHWE W pa3BUTHE
KU3HU Ha 3emie. XUMUYECKUH, MpenIOHOJOTHYEeCKUil (Teopusl akaJeMHuKa
A. . OnapuHa) 1 OMOJIOTMYECKHI ATambl pa3BUTUS KUBOW Mmartepuu. Teopus
ouomnom3a.

JemoHcTpanusi. CxemMbl BO3HUKHOBEHHMSI MEMOpPAHHBIX CTPYKTYp H
OJITHOKJIETOYHBIX FYKapHOT.

[TPEAMETHBIE PE3VJIbTATBI OBYUYEHUA

VYyamuecs 107KHbI 3HAaTh:

" TCOPHUIO aKaJICMHKa OnapHHa;

* TEOpHUI0 OHMOMO033a.

VYyammuecs 10MKHbI yMETh:
* OIKCHIBAThH MPOIECC BOSHUKHOBEHHUS KOAIEpPBaTOB, IPOOMOHTOB, MEMOPAHHBIX
CTPYKTYP, OJHOKJIETOYHBIX MTPOKAPHUOT U DYKAPHOT.

OcHoBHbIe noHsATUA. buonos3. Koamnepsar. [IpoOuoHT (mpoTOOHOHT).

Tema 1.16
PA3BUTHUE ) KU3HU HA 3EMJIE (29)

Pa3Butne xu3HM Ha 3emiie B apXEUCKYIO U MPOTEPO30UCKYIO 3pbl. [lepBbie
cienbl ku3Hu Ha 3emiie. [losiBjeHME BCEX COBPEMEHHBIX TUIIOB OECIO3BOHOYHBIX
KUBOTHBIX. llepBbie XOpaoBeie. PazBuTne BOogHBIX pacTeHnid. PazBuTue )xu3HA Ha
3emie B naneo3orckyro 3py. [losiBIeHHME M SBOJIONUS CYXOMYTHBIX PACTEHHUM.
[TanopoTHUKY, CEMEHHBIC MMarOPOTHUKH, TOJIOCEMEHHBIE pacTeHus.
Bo3HUKHOBEHHE TMO3BOHOYHBIX: PBIOBI, 3€MHOBOJIHBIE, MPECMBIKAIOITUECS.
PazButne xu3HM Ha 3emiie B ME€3030MCKYIO U KallHO30UMCKYIO 3pbl. [losiBiienue u
pPacpOCTPAHEHHUE TOKPBITOCEMEHHBIX pACTEHUM. BO3HUKHOBEHHME NTUL U
miekonuraromux. [losisienue u passurue npumatoB. [losiBIeHne yenoBeka.

HMemoncTpanusi. Penponykunu kaptu 3. bypuana, otpaxkatomux dayHy u
baopy pazMYHBIX 3P U MEPUOJOB; CXEMbl PAa3BUTHS LIAPCTB KWUBOU MPHUPOIBI;
OKAMEHEJIOCTH, OTIIEYaTKU PACTeHUM B JPEBHUX MOpoJax. Monaenu CkeleTos
YEJIOBEKA U MO3BOHOYHBIX KUBOTHBIX.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A

Yyammecs NODKHEI 3HATE:

* pa3BUTHUE XUBOTHBIX W PACTEHUW B Pa3JIMYHBIE TEPUOJIBI CYIIECTBOBAHUS
3eMIIH.
Yuamuecs 10KHbI YMETD:
* IEPEUUCIISATh B XPOHOJIOTHYECKOM MOPAJIKE 3Pl TEOXPOHOJIOTHYECKOM IIKAJIBL;
* XapaKTepU30BaATh ITAIbl PA3BUTHS KUBOU TPUPObI;
* ONKCHIBATH PA3BUTHE KU3HU HA 3eMJI€ B PazIM4HbIE 3pbl. OCHOBHBIE MOHSTHUA.

DoH. Dpa. [lepuo.

Tema 1.17
I'NITOTE3bI IPOUCXOXIAEHUSA YEJIOBEKA (1 v)
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AHTpOIOTeHe3 U €ro JBIKYylIMe cuiibl. [IpeAacTaBieHus 0 MpOUCXO0XKICHUU
YeJI0BEeKa B pa3HbIE EPUO/Ibl UICTOPUU HAYKH.

ITPEIMETHBIE PE3VJIBTATBI ObYUEHIM A

Vyammecs J0JKHBI 3HATh:

" ABMKYHIUME CHJIBI aHTPOIIOTICHE34A.
yanIHCC}I HOJIDKHBI YMCTb!

* XapaKTepH30BaTh POJIb PANUYHBIX (PAKTOPOB B CTAHOBJICHHH YEJIOBEKA.

OcHOBHBIC OHATHSA. AHTPOIIOreHE3. J[BUKYIIINE CUIIBI aHTPOIIOTEHE3A.

Tema 1.18

HOJOXEHUE YEJIOBEKA B CUCTEME JKUBOTHOI'O MHPA (14)
[Ipoucxoxaenne  4emoBeka. MecTo  4YenoBeKa B KHUBOM  MPHUPOJIE.
Cucremarnueckoe mnojiockeHre Bujga Homo sapiens B cucteme >KMBOTHOTO MUpA.
[Ipu3Haku W CBOWCTBAa YENOBEKA, IMO3BOJISIIOLIME OTHECTH €ro K pa3iudHbIM
CUCTEMATUYECKUM IpyIIiaM [apCTBa KUBOTHBIX.

[MPEIMETHBIE PE3VYJIbTATHI OBYUYEHU A

VYuamuecs 101KHbI 3HATh:

" CUCTCMATHYCCKOC ITOJOKCHHC YCIIOBCKA B CUCTCMC OPIraHUYCCKOI'O MHpaA,

* 0COOEHHOCTH YeJIOBEKA KaK OMOJIOrMYECKOI0 BU/IA.
VYyammuecs 10MKHbI yMETh:

* BBISIBJISITH NMPU3HAKU CXOJCTBA Y PA3JIMUUs B CTPOCHUHU W MOBEIAECHUM >KUBOTHBIX
1 YeJIOBEKa.

OcHoBHbIe MOHATHUSA. XOpAOBbIe. MiekonuTaronue. [Ipumarsl. PyauMeHTEI.
ATaBU3MBI.

Tema 1.19
9BOJIIOLUA YEJIOBEKA (1 4)

Cranuuy 3BOJIIOLIMM YEJIOBEKA: IPUMAThl — IPEIKHU YEIOBEKA, aBCTPAJIOINNTEK,
YEJIOBEK YMEJIbIN, IPEBHEUIINM YEJIOBEK, APEBHUN YEJIOBEK, IIEPBBIE COBPEMEHHBIE
JIOJIN.

[NPEAMETHDBIE PE3VYJIbTATBI ObYUEHM A

VYyamuecs 101KHbI 3HATh:

* JTAIbl CTAHOBJIEHUS YEJIOBEKA KaK OMOJIOrMYECKOr0 BH/IA.
Yuammecs T0TKHBI YMETh:

* IEPEUYUCHATh B XPOHOJIOTHYECKOM IMOPSAKE ATAIlbl CTAHOBJICHUS YEJIOBEKA KAK
OHMOJIOrMYECKOT0 BU/IA.
OcHoBHBbIe TOHATHUA. [[pyonuTeku. ABCTpaJONUTEKU. ApPXAHTPOIIBI.

[TaneoanTponsl. HeoanTporsl.

Tema 1.20
YEJIOBEYECKHUE PACHI (1 4)

[Monynsuuonnass cTpykrypa Buga Homo sapiens; dYenoBeuecKHe pachl;
pacooOpa3oBaHUE, E€IUHCTBO MPOUCXOXJECHHS pac. IlpucrnocodbutenpHoe
3HAYE€HHE PACOBBIX MPU3HAKOB. BUA0OBOE €AMHCTBO YEJIOBEUECTRA.

ITPEJMETHBIE PE3YJIbTATBI ObYUEHNM A

Yuyanmecs 101KHBI 3HATh:

" OIIPCACIICHUC ITOHATHA «pacay,
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* XapaKTepHbIE MPU3HAKKU OOJIBLINX pPac.
VYyamuecs 101KHbl YMETb:

* 000CHOBBIBaTh BUIOBOE €TUHCTBO YEIOBEUECTRA.

OcnoBuble mnonaTus. Paca. bonpmas paca. Manas paca. Hanwus.
Mexnpenmetnble cBsizu  AcTpoHomus. OpraHu3anus IUIAHETHBIX CHCTEM.
Conneunast cucrtema; ee CTpykrypa. Mecto maHetsl 3emist B CoiHeYHOU
cucteme. Mctopus. Kynbrypa 3anangnoi EBpornbl koHiia XV — nepBoil OJOBUHBI
XVII 8. Kynbrypa nepporo nepuoaa Hosoii uctopuu. Benukue reorpaduueckue
OTKpBITHsI. DKOHOMHUYECKasi reorpadust 3apyOexHbix crtpaH. Hacemenue mwupa.
['eorpadus nacenenus mupa. @usndeckas reorpadus. FMicropus KOHTUHEHTOB.

METAIIPEJMETHBIE PE3VJIbTATBI ObBYUEHUA
VYyammecs TOJKHBI YMETh:

* WCTIOJIh30BaTh HHAYKTUBHBIA M ACTYKTUBHBIA MOIXOIbI TIPU U3YYCHUH KPYITHBIX
TaKCOHOB;

= 0000111aTh U AeJIaTh BEIBOJEL,

* paboTaTh C TOMOJHATEILHBIMI UCTOYHUKAMU HH(GOPMAITHIH;

*  TOPEACTaBIATh  MAaTE€pUaj, HCHOJb3Yd  BO3MOYKHOCTH  KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Pa3pen 2
Ikocucrema (124)

Tema 2.1
OPI'AHU3M U CPEJA. SDKOJOI'MYECKUE ®AKTOPBHI (1 v)

Opranusm u cpega. @Daktopbl cpeasl oOurtanus. Kiaccuduxanus
sKoJIornueckux (axtopoB. BnusHue ¢axtopoB cpeabl Ha opranusMm. [lpenensi
BBIHOCJIMBOCTU. 30Ha ONTHUMYyMa, 30HAa yraHeTeHus. OrpaHuyuBaromuii (GaxTop.
3akoH MuHUMYMa JInbuxa. DKonoruyeckas HuIIA.

JemoncTpanusi. HarnsigHele Marepuanbl, JAEMOHCTPUPYIOIIUE BIIHASHUE
(haKTOpOB Cpe/ibl HA OPTaHU3M.

[MPEIAMETHBIE PE3VYJIbTATBI OBYUYEHM A

Yyammecs NODKHEI 3HATE:

" ONpEAeNICHUs TOHITHI <«OKOJIOTHS», «Cpela OOUTaHUS», «OTPaHUYMBAIOLIUN
bakTop»;
* TIpEeIMET U 3a/1a4M SKOJIOTHH KaK HayKH;
* 3aKOH MMHUMYMa JInbuxa;
* KJIaCCU(HUKALIMIO SKOJOTUYECKHUX (DAKTOPOB.
VYyanyecs 101KHbI yMETh:

* KJIacCU(DUIIMPOBATH IKOJIOTHIECKUE (DaKTOPHI.
OcHoBHBbIe TOHATHS. OJkojorusg. Okocucrema. Cpega  oOuTaHwus.

Oxonornueckuii Gpakrop. [Ipeaenst BeiHOCTHBOCTH. OTpaHUYUBAIOIINKA (PaKTOP.
Tema 2.2
ABUOTHUYECKHUE ®AKTOPBI CPE/BI (1 4)
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®dakTopsl cpepl 0OUTAaHUS M MPUCTOCOOIEHUS K HUM KUBBIX OPTaHU3MOB.
Abunotudeckue GaxTopsl cpensl. Ponb TemmnepaTypbl, OCBEIIEHHOCTH, BIaKHOCTH
U IpYruX (pakTOpOB B KUZHEIAECATEIBHOCTH COOOIIECTB U OPraHU3MOB.
[MPEJIMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs JOJKHBI 3HATh:
* BakHeHIue abnorndyeckue (hakTopsl;
* BIMSIHHE a0MOTUYECKUX (PAKTOPOB Ha OPTaHU3M;

* a/IanTalliy OPTaHU3MOB K Pa3IMYHON MHTEHCUBHOCTH a0MOTHYECKUX (DaKTOPOB.
VYuyamuecs 101KHbl YMETh:

* XapaKTepHu30BaTh BIUSHUE a0NOTHUECKUX (AaKTOPOB HA OPTaHU3M;

*  OIMCBHIBATh MPHUCIIOCOOJCHHUS OPTaHW3MOB K pPa3jMYHON WHTECHCHUBHOCTH
abuoTrueckux (GaKkTOpOB CPEIbL;

* MPUBOJIUTH MPUMEPHl aJanTallid OPTraHU3MOB K Pa3jIMYHOM HMHTEHCHUBHOCTU
abnotuyeckux (HhakTopoB.

OcHoBHBIE NOHATHSL. AOuoTtnueckue (akTOpBHL. Aqanranum.
dortonepuoausM. buosornueckue puTMBI.
Tema 2.3

BUOTUYECKUE ®AKTOPBI CPEJBI (1 4)

buotnueckue Qaxtopel cpeapl. DopMmbl  B3aUMOOTHOUIEHMH — MEXIY
opranu3mMamu. [103UTHBHBIE OTHOIIEHHS — CHUMOMO3: MYyTyaju3M, KOOIepauus,
KOMMEHCAJIU3M. AHTUOMOTUYECKHE OTHOILIEHUS: XWIIHUYECTBO, Mapa3sUTU3M,
KOHKypeHIMsA. HelTpanbHble OTHOIIEHUS — HEUTPAIU3M.

JNemoncrpanus. [Ipumepsl cumOno3a mpeicTaBUTENEH pa3IMYHbIX LAPCTB
YKVUBOU NPUPOJBL.

[TPEAMETHBIE PE3VYJIbTATBI ObYUYEHUA

VYyamuecs 1071KHbI 3HATh:
* OnpeJereHUe MOHATHS «OMOTHYECKHE (PaKTOPBI CPENbIY;
* (hOopMBbI B3aUMOOTHOIIEHUI MEX1y OpraHU3MaAMH.

VYyamuecs 1071KHbl YMETb:
* KJacCUPUIUPOBATh POPMBbI B3aUMOOTHOIIEHUIH MEX1Yy OpraHU3MaMH;
" XapakTepu30oBaTh  pa3MYHbIE CHUMOMOTHYECKME U  aHTHUOMOTUYECKUE
B3aMMOOTHOIIEHUSI OPTaHU3MOB;
* IPUBOJMUTH MPUMEPHI CUMOMO03a U aHTUON03a.

OcHoBHbIe OHATHSA. buoTndeckue daktopsl. [lapazuTusM. XunHUYECTBO.

Konkypenuusa. Cumouos.

Tema 2.4
CTPYKTYPA 9KOCHUCTEM (1u)

EcrectBeHHble  coOOIecTBa  KUBBIX  OPraHU3MOB. broreoneHo3HI.
KoMrioHeHThl ~ OMOTEOIIEHO30B:  MPOIYIEHTH, KOHCYMEHTBI,  PEIYyIICHTHI.
buoiieHo3b1: BUI0BOE pa3HOOOpa3ue, MIIOTHOCTh MOMYJIAINi, Oromacca.

ITPEJIMETHBIE PE3YJIbTATBI OBYUEHIMA

Yyamuecs 7O KHEI 3HATh:

* ONPECIICHUS TOHSATUM «IKOCUCTEMAY, KOUOIIEHO3», «OMOTEOIICHO3Y;
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" CTPYKTYPY U KOMIIOHCHTBI DKOCUCTCMBI 1 6I/IOF€OHCH033;

* ()yHKIIUM KOMIIOHEHTOB 9KOCUCTEMBI.
Yyamuecs 10KHbBI YMETh:

" pa3iindaTthb MPOAYHCHTBI, KOHCYMCHTBI U PCAYLICHTDI,

* OIHKCHIBATh KOJOTUYECKHE CUCTEMBI, OMOIIEHO3bI U OMOT€OIIEHO3BI.

OcHoBHBIC MOHATHA. JKocucTema. buonenos. buoreonenos. IIpoayueHTsl.
KoncymenTsl. PegyneHrsl.

Tema 2.5

IIMINEBBIE CBA3U. KPYI'OBOPOT BEIHIECTB H IIOTOK SHEPI'MM B
IKOCUCTEMAX (19)

Ilern n cetn mmrtanus. Tpodudeckne ypoBHH. DKOJOTHMUECKHE MHUPAMUJIBL:
quces, OuoMacchl, SHepruu. KpyroBopoT BeleCTB U IHEPTUH B IKOCHUCTEMaX.

Jemoncrpamusa. CxeMbl, WUIIOCTPUPYIOIINE THUIIEBbIE LENH U CETH,
AKOJIOTMYECKHUE TMHUPAMHUIbl W KPYrOBOPOT BEHIECTB M IIOTOK DJHEPIHUM B
PKOCHCTEMAX.

ITPEJIMETHBIE PE3YJIbTATBI OBYUYEHIA

VYyamuecs T10KHBI 3HATh:

OMpENENICHUs] TIOHSTUM «IHUILEBasl 1EMb», «IHUIIEBas CEThb», «TPOoPUUECKUiA
YPOBEHBY;

* KJIaCCU(UKAITUIO TTUIEBHIX IICTIeH.
VYyamuecs T0MKHbI YMETh:

* COCTaBJAITh HpOCTGfIHIHC IMUIIICBBIC LCIIN,

* ONUCHIBATH OMOJIOTUYECKUN KPYTOBOPOT BEIIIECTB.
OcHoBHble mnoHsTHA. [lumeBas uenb. IlumeBas cers. Tpoduueckuit
ypoBeHb. KpyroBopoT BEIIeCTB U MOTOK PHEPTUH B IKOCUCTEMAX.
Tema 2.6 5
NPUYUHBI YCTOUYUBOCTU U CMEHBI 9KOCUCTEM (1 4)
N3menenune coobmectB. CMeHa skocucteM. J[MHamMu4eckoe paBHOBECHE.
Okckypcun EctecTBeHHbIE (ITPUPOJHBIE) SKOCUCTEMBI (JIE€C, JIYr, BOAOEM U T. 1.)
CBOEUM MECTHOCTH.
ITPEAMETHBIE PE3YJIbTATBI ObYUYEHU S
Yyammecs NODKHEI 3HATE:
* TIPUYUHBI YCTOMYHUBOCTH U CMEHBI YKOCHUCTEM.

VYyanuecs 10MKHBI YMETh:
* NIPUBOJUTH MPUMEPHI CAMOPETYJIISLINHN, CMEHBI IKOCUCTEM.

OcHoBHble TOHATHA. (CMEHAa DSKOCHUCTEM. YCTOWYHUBOCTH 3SKOCHUCTEM.
JlnHaMn4yecKoe paBHOBECHE.

Tema 2.7
BJIMAHUE YEJIOBEKA HA 9 KOCHUCTEMBbI (14)

DKOJIOTHYECKHE HapyleHusl. ATpOUEHO3bl. OJKCKypcun W CKycCTBEHHBIE
AKOCHUCTEMBI (MapK, CKBEP, Cajl, MOJE U T. JI.) CBOCH MECTHOCTH.
[MPEAMETHBIE PE3VJIbTATHI OBYUEHUA
VYuammecs T0JKHBI 3HATh:
* ONpE/ICIICHUE TTOHSTHS «arpoleHO3Y;
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* 0COOCHHOCTH CYIIIECTBOBAHUSI arpOI€HO30B.
VYyammecs T0IKHbBI yMETh:

* NIPUBOJIUTH MMPUMEPHI arPOLIEHO30B.
OcHoOBHbBIE IOHATHS. ATPOIICHO3.

Tema 2.8
BUOC®EPA — I''IOBAJIBHASA 9KOCUCTEMA (1 v)
buocpepa — xkuBas oOonouka maHeThl. CTpykTypa Ouochepsl.

KoMmnonentsl Ouocdepsl: KMBOE BEIIECTBO, BHJIOBOM COCTaB, pazHOOOpasue u

BKJIaJ B OuomMaccy; OHOKOCHOE H  KOCHOE  BeIecTBO  Ouocdepsl

(B. . Bepnaackuii). Kpyrosoport BermiecTB B npupoe. I'panuiibl 6nochepsl.
JMeMmoHcTpanusi. CXxeMmbl, WUIIOCTPUPYIOIIUE CTPYKTYpY W  TPAHMIIBI

ouocdepsl.
I[TPEJIMETHBIE PE3VJIbTATBI ObBYUEHUA

VYyamuecs 107KHbI 3HATh:
* ompeJesieHue MOHITHS «Onocdepay;
* CTPYKTYPY U KOMIIOHEHTBI OnoC(ephl;
* TpaHuIlbl OMOCPephI.
VYyamuecs 10KHbI YMETh:
OPUBOJAUTH TMPUMEPHI PaA3IMYHBIX BeELIECTB Ouocepsl (KUBOro, KOCHOIO,
OMOKOCHOTO, OMOTE€HHOTO);
" XapaKTepHu30BaTh OMoMaccy 3eMiid, OMOJIOTUYECKYIO MPOAYKTHBHOCTb.
OcHoBuble monsaTusi. buocpepa. Kuboe BemectBo. KocHoe BemecTso.

buokocHoe BeliecTBo. broreHnoe BeIIecTBO.

Tema 2.9
POJIb ’KUBBIX OPTAHU3MOB B BUOC®EPE (1 4)

Ponp xuBoro BemiectBa B Ouochepe. KpyroBopoT BoAbl U yriepoja B
ouocdepe.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYuammecs T0JKHBI 3HATh:
* KOMIIOHEHTBI )KUBOT'O BEILIECTBA U €T0 (PYHKIIUH.

Yyamuecs TOKHBI YMETh:
* ONMKCHIBATh POJIb )KUBOTO BellecTBa OUochepsl;

* OTHCHIBATH OMOJIOTHYECKUH KPYTOBOPOT BEIIECTB.

OcHoBHbIe OHATHSA. KpyroBOpOT BEIIECTB.

Tema 2.10

BUOCPEPA N YEJIOBEK (1u9)

[Ipsimoe u KOCBEeHHOE BIMsIHUE YesioBeka Ha Ouocdepy. [Ipupoansie pecypcebl
U WX WCIIOJNB30BaHUE. AHTPOTOTeHHBbIC (AaKTOPhI BO3JACHCTBUS Ha OMOIICHO3HBI
(ponp demoBeKa B TPHUPOJE); TOCICACTBUS XO3SHUCTBEHHOW JESTEIHHOCTH
yenoBeka. Hoocdepa.

[MPEAMETHBIE PE3VJIbTATHI OBYUEHUA

Yyamuecs 10JKHEBI 3HATh:
* AHTPONIOTECHHBIC (PAKTOPHI;
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* XapakTep BO3JCHCTBUSI YelIoBEeKa Ha Ouocdepy.

VYyammecs T0IKHbBI yMETh:
* MPUMEHSTH Ha NPAKTUKE CBEACHUS O BO3MOXHBIX TMOCIEACTBUSAX BIUSHUS
X03MCTBEHHOH JIeATEILHOCTH YejoBeKa Ha Onocdepy.

OcHoBHbIE OHATHS. AHTpoTioreHHbIe (hakTopsl. Hoocdepa.

Tema 2.11
OCHOBHBIE 3JYKOJJOI'NYECKHUE ITPOBJIEMbI COBPEMEHHOCTHU (14)

AHTpomOreHHOE BIHUsSHHE Ha artMmochepy W Tumpochepy. Dpo3us TMOUYBHI.
[IpupoaHbie pecypcehbl U UX UCIIOJIb30BaHUE.
JlaGopaTopHble U NPaAKTHYECKHE PAdOTHI
AHaJIN3 U OlIeHKa MOCIIEICTBUHN AEATEIbHOCTH YEJI0BEKa B AKOCUCTEMAX.
[MPEIAMETHBIE PE3VYJIbTATBI ObYUYEHU A
Yyamuecs: JOMKHbI 3HATH:

* XapakTep BO3JICHCTBUS YeIOBEeKa Ha aTMOchepy u ruapochepy;
* IICTOYHUKU 3arpsizHeHUs aTMocdepsl U ruapochepsr;

* HeMCYEpIlaeMbI€ U MCUEpIIaeMble PUPOIHBIEC PECYPCHI.
VYyamuecs T0MKHbI YMETh:
* OLICHUBATH IMEPCIEKTUBBI BIUSHUS XO3SIICTBEHHOM JEATEbHOCTH YEJIOBEKAa Ha
Oouochepy H TIPOTHO3UPOBATH TIOCIEICTBUS XO3IMCTBEHHOW JIEATECIIBHOCTH
YyeJIoBeKa.
OcHoBHBbIe MOHATHA. 3arpsizHeEHHE aTtMocdepbl U TUIpochepbl. Dpo3us

noyB. Kucnorueie noxau. [TapaukoBsiit a3 ekt. Dxkomoruueckas karactpoda.

Tema 2.12
NYTHU PELHEHUSA DKOJOI'NMYECKHUX ITPOBJIEM (1 4)

[IpobGnemMbl  palMOHANIBHOTO MPUPOJONOJIB30BAHUS, OXpaHbl IMPUPOJIBIL:
3alIMTa OT 3arpsA3HEHUN, COXPAaHEHHWE OJSTAJIOHOB W NAMATHUKOB MPHUPOIBI,
o0OecrieueHre MNPUPOJHBIMU  pecypcaMu  HaceleHus  1aHeTbl. (OCHOBBI
PAlMOHAIIBHOTO MPUPOAOTIOIb30BAHNS.

JemoncTpanus. KapTsl 3a110BeHbIX TEPPUTOPUM HALLIEU CTPAHBI.

JlabopaTopHbie M NpakTHYecKUue padoThl

AHanu3 W OIeHKa TIJI0OAJbHBIX HKOJIOTMYECKUX NpodjieM U MyTed ux

pelieHus.
ITPEJIMETHBIE PE3YJIbTATBI OBYUEHIMA
VYyarumecs 10 KHEI 3HATh:

* CIOCOOBI U METOJIbI OXPaHbI TPUPO/IBI;
* CMBICJI COXPAHEHHS BUJIOBOTO pa3HOOOpa3us;
* OCHOBBI PAIMOHAIILHOTO MPUPOIOTOIL30BAHUS;
* 3aII0BEHUKH, 3aKa3HUKH, HALIMOHAJIbHBIE NTapKu, KpacHyto KHUTY.
Yuamuecs 10JKHbI YMETh:
* IPUMEHATHh Ha MPAKTUKE CBEJICHUS O TII00ABHBIX DKOJIOTHYECKUX MpobdiieMax u
MyTSAX UX PELICHUS.
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OcHoBHBIE TOHATHS. OxpaHa IIPUPOLBI. Panmonansnoe
IPUPOAOIIOIb30BaHNE. 3aroBeIHUK. 3aka3HMK. HaumonaneHblil mapk. KpacHas
KHUTA.

MexnpeaMeTHbIE CBSI3H

Heopeanuueckas xumus. Kucnopon, cepa, a3ot, hochop, yriepoa, ux XUMHIECKHUE
cBoiicTBa. OXpaHa MpUPObI OT BO3ACHCTBUS OTXOJ0B XUMHUYECKUX MIPOU3BOJICTB.
Quzuueckas eeoepaghus. Knmumart 3emin, KITMMaTudecKasi 30HATbHOCTb.

@Duszuka. [loHsTre 0 103€ U3TYUYEHUS U OMOJIOTUYECKON 3alUTE.
METAIIPEIMETHBIE PE3VYJIbTATBI OBYUYEHUA
VYuyamuecs 101KHbl YMETh:

* paboTaTh ¢ y4eOHUKOM, COCTaBIATh KOHCIIEKT naparpada;

* pa3pabarbIiBaTh IJIAH-KOHCIIEKT TEMBbI, MCIONb3Ys pa3Hble HCTOYHUKHU
uHbOpMaIny;

* TOTOBUTbH YCTHBIE COOOLIEHUS U peepaThl Ha 3aJaHHYIO TEMY;

* [I0JIb30BaThCS IIOMCKOBBIMU cucTemMamu MHTepHeTa.

JINMYHOCTHBIE PE3VJIbTATBI ObYUYEHM A
* [IposiBneHne 4yBCTBAa POCCUMCKOMN T'PAXKIAHCKOM UIAECHTUYHOCTH, NATPUOTU3MA,
T00BU U yBaxkeHUs K OTeuecTBy, 4yBCTBAa FOPAOCTH 3a CBOIO Pouny;

* OTBETCTBEHHOE OTHOIIEHHE K Yydebe, TOTOBHOCTb M CIOCOOHOCTh K
caM000Opa30BaHUIO;

- (opmupoBaHHE MOTHBAIIMM K OOYYEHHUIO W MO3HAHHUIO, OCO3HAHHOMY BBIOODY
Oynymieit mpodeccun;

* CIIOCOOHOCTH CTPOUTH MHANBUAYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO;

* (hOpMHUPOBAHUE LIETTOCTHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS;

* coOJTr0/IeHrE TIpaBUJI TIOBEICHUSI B TIPUPO/IE;

* YMEHHE PeaT30BbIBATh TEOPETHUUECKHE MO3HAHUS HA TIPAKTHUKE;

* CIIOCOOHOCTH MPU3HABATH COOCTBEHHBIC OMIMOKH M UCTIPABIIATD UX;

* YMEHHE apTyMEHTUPOBAHHO U OOOCHOBAaHHO OTCTAaWBATh CBOIO TOUKY 3PCHHUS;

- KPpUTHUYHOC OTHOLIICHHUC K COOCTBEHHBIM IMOCTYIIKaMm, OCO3HaHHUC
OTBCTCTBCHHOCTH 34 UX PC3YJIbTATHI;

* YBOXHUTEJIBHOE U JOOPOKEIATEIBbHOE OTHOLIEHUE K APYTUM JIFOISIM;
* YMEHHE CIIYIIATh U CIBIIMIATh IPYTUX, BECTH TUCKYCCUIO, ONIEPUPOBATH (PaKTaMHu.

HanpagJ/ieHus1 IPOEKTHOM 1eATEIbHOCTH

1. BwiOepute BaxkHOE COOBITHE B HMCTOPUU OHOJIOTHH, TOAOBIIWHA KOTOPOTO
OTMEYaeTcsi B 3TOM WJIM CleAyrolieM roay. PaspaboraiiTe mporpaMmy KOHKypca
WJIM BUKTOPHHBI, TTOCBSIIICHHOW TOMY COOBITHIO.

2. TloarotroBbTe mpe3eHTalMi0o W A0KIang Ha TemMy «COBpPEeMEHHOE HAayYHOE
000pyIOBAaHUE U €T0 POJIb B PEHICHUH OMOJOTHIECKUX 33aWy».
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3. UccnenoBatenbckass pabora «l3ydeHue mpoliecca OcMOca B PACTUTENbHBIX
KieTkax». Hccienyilte BIMSHUE THUIEP- W TUIOTOHHYECKHX pPacTBOPOB Ha
MeMOpaHy KJIETKH.

4. Onenure copepx aHue OCIKOB, )KUPOB U YIIIEBOAOB B MPOIYKTaX MUTAHUS TIO
stukeTkaM. CocTaBbT€  NOJHOLEHHBI  palUMOH  NUTAaHUA C  yYETOM
HEPreTHUECKOro OanaHca.

5. Opranusyiite uncciaeOBaHUE MHUKPOOPTaHU3MOB B NPOAYKTaX MHUTAHHUS:
KBAIlICHOW KaIlyCTe, KHCJIOMOJIOYHBIX MPOAYKTaxX, YalHOM Tpube, IPOKKEBOM
TECTE U JIp.

6. Kakx ocoO0eHHOCTH MeTaboau3Ma KUBBIX OPraHU3MOB HUCIIONIB3YIOTCS B CEIbCKOM
X035IUCTBE, MEIUIIMHE, MUKpOOUOI0ruu, buotexnonorun? Halinure nngopmanuio
B JIOTIOJTHUTENBHBIX UICTOYHUKAX (B tuTepatype, B UuTepHeTe).

7. Uro Takoe akcenepaumsa? [[ns oTBETa HAa O3TOT BONPOC HCIOJIb3YHTE
JOTNOJTHUTENBHYIO JIMTEPATYypy, pecypcbl IHTepHeTa.

8. Uctopust cemekuud OT JPEBHOCTH [0 Hammx fAHe. McmombsyiiTe
JOTIOJTHUTENBHYIO JIMTEpATypy U pecypcbl HTepHeTa.

9. HacnencTBeHHbIE aHOMAJIMH YEJIOBEKa, 00YCIOBICHHbIE MyTalusIMU. | IpruunHbI
poCTa yucia HACJIEICTBEHHBIX AaHOMAaJIUH.

10. IIpoBenuTe uccaenoBaHNE U BBISICHUTE, KAKWE BUBI )KUBOTHBIX M PACTCHH B
Balllel MECTHOCTM SIBIIAIOTCS JSHAEMUKAMHM, a KakKhe — KOCMOIIOJUTAMH.
[TonroroBeTE OTYET O MPOJIETAHHOM padoTe.

11. CoOepute uHPOpPMALUIO O KUBOTHBIX C MPEAOCTEpEraromieii OKpackoil B
Bauieil MmectHocTu. Crenaiire "HGOPMALIMOHHBIN CTEH] PO 3TUX KUBOTHBIX.

12. MN3yyeHue rumnore3 NPOUCXOXKICHUS YEIOBEKA, BO3HHMKIIMX B PA3JIMYHBIE
ucropryeckue rnepuoasl. CoctaBbTe JOKIAI WU CEJIAUTE CTEH HA 3Ty TEMY.

13. OueHuTe OCHOBHBIE OSKOJOTWYECKHE HApYyIICHHWs B BallleM pPETHOHE.
Nudopmanuio 1mo pesyiabTaTaM OLIEHKM MPEICTaBbTE Ha CalTe IIKOJbl WU
NPEeIOKUTE ISl MyONMKallud B MECTHOM Ta3eTe.

TEMATHUYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOJUMbBIX HA OCBOEHUME KAKJIOMW TEMbBI

10 kiace
Tema Conep:xanue yuedOHOTo Koa- OcHOBHbBIE BU/IBI
npeaMera BO AeATeJbHOCTH
4yaco o0yyarmumxcsi
B
Beenenue 1 4 buonorus KakK Hayka, |1 [ToBTOpSIIOT CHUCTEMY KUBBIX
U3yyaroulas >KUBYI NPUPOAY OpPTraHU3MOB, XapaKTepU3YIOT
U B3aUMOJCWCTBUS  JKUBBIX [apCcTBa JKUBOH TPUPOABI |
OpPTraHU3MOB JIpYT C JPYTrOM H HayKH, U3yyalollye
c o0BeKTaMu HEXUBOU OTJIeNbHbIE 11apCTBa,
MIPUPOJBI. Cucrema ONpPEAEIAIOT  MPAKTHYECKOE
OpPraHUYECKOTO MHUpa. 3HaYeHHE ouonoruu B
[Ipenmer, 3amaum U MECTO COBPEMEHHOM MHpE
oOmied OMOJIOTMH B CHUCTEME
OMOJIOTMYECKUX HAYK
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Pasznes 1. buoJsiorusi kak Hayka. MeToabl HAYy4YHOr0 MO3HAHUA — 3 4.

Tema 1.1. Kparkas | Mcropus pazputust 6uomorun. | 1 XapakTepuzyloT OHOJIOTHIO
ucrtopust pazButusi | Hayunsie TEOPUH u KaK HayKy, €€ MeCTO U poJib
Ounoaorun KOHIENIIMK U HX MECTO B cpenu JIpYTHUX
COBPEMEHHOM €CTECTBEHHO-HAy4YHBIX
€CTECTBEHHO-HAY4YHOI JUCIUILUINH,
kaptuHe  mupa. Cucrema CUCTEMATU3UPYIOT  pa3ieibl
OMOJIOTrMYECKHUX HayK. OHOJIOTUM B 3aBUCUMOCTU OT
OOBEKTHI U METOIBI U3YICHHUS O0OBEKTOB HCCIEIOBaHUSA U
Oouonoruu. YdeHble-OMOJIOTH UCCIIElyeMbIX  TPOSIBICHUN
M HUX BKJIaJA B CO3JaHUE KU3HHU,  BBIABISIOT  POJb
COBpPEMEHHOI1 Hay4YHOM OTJIEJIbHBIX YUEHBIX B
KapTUHBI MUpA. pa3BUTUU ouosoruu,
OTIPEICIISIIOT ATAIbl Pa3BUTHUS
OMOJIOTUH KaK HAYKH
Tema 1.2. Kusap kax Owuosornmueckuii | 1 Onpenensior IIOHSITHE
CymHOCTh )XU3HU U | PEHOMEH. Onpenenenus <CKU3HBY, XapaKTEePU3YIOT
CBOIICTBa KUBOTO KU3HU, CBOWMCTBAa KHUBOTO, CBOIiCTBa KHUBOTO u
MPOSIBIICHUSI KU3HU M HX OCHOBHBIE MPOSIBIICHUS
XapaKTepUCTHKA KU3HHM, YydaTrcsi OTIWYaTh
KUBOE OT HEKUBOTO
Tema 1.3.  VYpoBuu |Crpykrypa XuBoil MmaTepuu, |1 JlaroT ompeneneHue ypoBHEH
OpraHu3aluu ypOBHEBas OpraHu3anus OpraHu3aLuu JKUBOTO,
JKUBOM  MaTepuu. |XKHUBOTO, MPOSIBICHUS >KU3HH, OTIpEeACTSIOT HepapXHIo
MeTtonbl Ouosorun | 00BEKTHI U METObI U3YUEHUS YpPOBHEM  OpraHuzanud |
YKUBOTO HA Pa3HBIX YPOBHSIX OpOSIBICHUS  JKU3HH  Ha
KaXJI0M YpOBHE KaK IpeIMeT
U3y4eHUs OHOJIOTHH.
3HaKOMSATCA C  METOJaMH
MO3HAHUS KUBOW MPUPOJIBI,
BBIJIEIISIS npu 3TOM
o0I11eHayYHbIe u
creluaibHble METO/IbI
UCCJIEeI0BAHMS,
XapaKTEPU3YIOT KaXIbIi
METOJI  WCCIENOBaHUs B
HUCTOPUYECKOM acCIeKTe
Paznen 2. Knerka — 11 4.
Tema 2.1. Hcropusa |Hcropus co3nanus |1 3HaKOMATCA €  HUCTOpUEH
U3YYEHUS  KJIETKH. |KJIETOYHOU TEOPHUH u W3y4YeHUs  KIETKHU "
Kinerounas Teopusi  |OTKPBITUS KJIETKH, METOJBI CO3JJaHUEM KJIETOYHOU
W3y4eHUus  KIETKH, CYyTh TEOpuH, XapaKTepU3yIOT
OCHOBHBIX MOJIOKEHU OCHOBHBIE MOJIOKEHUS
KJIIETOYHOM TEOpUH, aBTOPHI KJIETOYHOU TeOpuu
KJIETOYHOU TEOpUHU u

OTJIEIbHBIX €€ MOJI0XKESHUN
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Tema 2.2.
XUMHUYECKUN
COCTAaB KJIETKU

OIEeMEHTHBIM COCTaB KJICTKH.
Knaccudpukanus BEILIECTB
KJICTKH o KJjaccaM
XUMHUYECKUX COCIMHCHHH,
KOJINYECTBEHHOMY
MPECTAaBUTEIBCTBY U POJIM B
JKU3HEICATCILHOCTH u
CTPYKTYPHOM OpraHu3aluu

Onpenensior €IUHCTBO
9JIEMEHTHOTO COCTaBa Kak
OJHO W3 CBOWMCTB JKUBOTIO,
pacmpeiensaioT XUMHUYECKUe
3JIEMEHTHI 10 Tpynmam B

3aBUCHUMOCTH oT
KOJIMYECTBECHHOI'O
npeACTAaBUTCIILCTBA B

OpraHu3Me, XapaKTepU3yIOT
POJIb OTAEIBHBIX 3JIEMEHTOB

Tema 2.3.
Heopranunueckue
BELIECTBA KJIETKU

PaznooOpasue
HEOPraHWYECKUX COCIMHEHUM
B KJIETKE MU HX poJib B
rporeccax
KU3HEESITEIIbHOCTU u
CTPYKTYPUPOBAHUU KHUBOTO

XapakTepu3yroT poJib BOJbI U
MHHEpAJIbHBIX  COJIEM B
KJIETKE

Tema 2.4.
Opranuueckue

Bemiectea. OOmas

Omnpenenenue,
kinaccupukanus U pollb
OPraHNYeCKUX COCIUHECHHI B

Harot onpeaeeHue u
OPUBOIAT  KIACCU(PHUKAIUIO
OpTraHU4YCCKUX BCIIIECTB,

XapaKTePUCTHKA. mporecce KJIAQCCU(DUITUPYIOT  JIMITHIBI,
Jlunu e JKU3HEIEATEIbHOCTH u OPUBOJAT WX XHUMHUYECKUE
CTPYKTYPUPOBAHUU KHBOTO. OCOOCHHOCTH U OIPEACISAIOT
Buonornueckas pOIB, OMOJIOTUYECKYIO poIh
KJIacCU(pUKALUI H CTPOCHHUE JIUIIHAJIOB
JIUTIHAJIOB
Tema 2.5. Knaccudukamms u OnpenensoT YIriaeBOAbl Kak
Opranuueckue Ouosoruueckast poiib KJ1acc OpraHUYECKHUX
BEIIIECTBA. YIJICBOJIOB u OEIIKOB. COEIMHEHHH,

VYrnesoawl. benkn

CtpoeHue W  XUMHUYECKHE
CBOMCTBa  YIJIEBOJIOB u
OeJKOB

KJIACCU(PUIIUPYIOT  YTJIEBOJIBI
0 CTPOCHHUIO, BBISICHSIOT
OMOJIOTUYECKYIO poJb
YIJIEBOJIOB, XapaKTEPU3YIOT
OCIKM C XUMHYECKOM W

OMOJIOrHYECKOM TOYEK

3peHus
Tema 2.6. HyxnenHnoBble KHCTOTBHI  Kak JHatot omnpeneneHne
Opranuueckue HOCHTEeNH  WHGPOpMAllMU B HYKJIEMHOBBIX KHCIIOT Kak
BCIIICCTBA. KJICTKC U opraHmMe B LICJIOM. XUMHUYCCKUX COGI[I/IHGHI/Iﬁ nu
HyxneuHnoseie CtpoeHune u KiaccupUKaus HOCHUTEJIEH HacaeICTBEHHOM
KHCJIOTBI HYKJIEUHOBBIX KUCIIOT. vHpOpMaLUU,  ONPEIENISIOT
Bbuonornueckue CBOIiCcTBa 0COOEHHOCTH CTPOCHHS

HYKJIICMHOBBIX KHCJIOT

HYKJIICMHOBBIX  KHUCJIOT, HX
KJaccu(ukanuio u
OHMOJIOTUYECKYIO POJIb
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Tema 2.7. Crtpoenue KJIETKH, [IpuBogsaT  oOmMIA  mJIaH
OykapuoTudeckas olpezeeHue u CTPOEHMSI 3yKapUOTHYECKON
KJIETKA. kjaccudukanus 00s3aTeNIbHBIX KJIETKH, AT OIpe/esIeHUs
[[uromnnasMma. KOMIIOHEHTOB OpraHOMJOB U BKIIIOYCHUH,
Opranoubl 9YKapHOTUYECKOI KJIETKH. KJIacCU(PUIUPYIOT
@DYHKIMOHAIBHOE Ha3HAuYEHUE OpraHoujibl B 3aBUCUMOCTHU
OTJEJIbHBIX OPraHOU/10B OT  0ocoOeHHOCTeH ux
CTPOEHHSI U  OIpPEAEISAIOT
pOJb KaXJOro OpraHousa B
KJIETKE
Tema 2.8. OcobGeHHOCTH ~ CTpOEHUS U JlaroT omnpeneneHue sapa Kak
Knerounoe  sapo. |GyHKIMOHAIBHOE HAa3HAUCHUE criocoba XpaHeHUs
XpoMOCOMBI aapa. CrtpoeHue u (QyHKIUH HaCJIeICTBEHHON
XpOMOCOM uHpOpMALIUK M XPOMOCOM,
XapaKTepU3yr0T KOMIOHEHTBI
Aapa ¥ uX QYHKIUH
Tema 2.9. Oco0OeHHOCTH  CTPYKTYpPHOU Jarot onpeneaeHue
[Tpokapuornueckass |oOpraHusanuu IPOKAPUOT U  OINPEAEISAIOT
KJIETKa MIPOKAPUOTHUYECKON KIIETKH 0COOEHHOCTH UX CTPOCHHUS
Tema 2.10. OnpeneneHue  TreHETUYECKOU OnpenensitoT TreHeTUYeCKUui
Peanu3zanus uHbopManuy, reHa u KOJ M XapakTepU3yrT €ero
HaCJIE/ICTBEHHON TE€HETUYECKOT 0 KoJa. CBOMCTBA, OMMCHIBAIOT ITAIlbl
uHpopMaLun B |CBoiicTBa TeHETHUYECKOTro peanu3aluy HacleCTBEHHON
KJIETKE KoJa. Peanusanus uHpOpMAaUM B KIIETKE,
reHeTu4ecKko uHdopmanuu B ydyaTcs peulath 3ajadyd 10
KJIETKE U €€ dTaIlbl MOJIEKYJISIPHOW OMOJIOTHI
Tema 2.11. Oco0eHHOCTH ~ CTPYKTYpHOMU XapakTepus3yloT BUPYCHI KaK
Hexnerounas OpraHM3allMMi W  CBOMWCTBa HEKJIETOYHYIO (OpMY JKU3HH,
dbopma J)KA3HU: |BUPYCOB KAaK  HEKJIETOYHOMN OTIPENIETISIOT ~ OCOOEHHOCTH
BHPYCBI (bopmbl JKU3HH. Mepsl CTpOECHUS "
po(UIaKTUKH BHUPYCHBIX AKU3ZHEJEATEIIbHOCTH
Ooe3Hen. [Tpodunaktuka BUPYCOB; OIHCHIBAIOT
CIInJda JKU3HEHHBIM IUMKJI  BHUpYyca
UMMYHOJIe(HIINTA YeIOBEKa
Paznen 3. Opranuszm — 19 u.
Tema 3.1. MHorooOpa3ue OpraHu3MOB. XapakTepus3yroT  OpraHu3M
Opranusm — OAHOKIIETOYHBIE, Kak OJIMH U3 YpOBHEW
D1120: (]S LeJI0e. | KOJIOHUAJIbHbIE u OpraHu3alu KHUBOTO,
Mmuoroo6pasue MHOT'OKJIETOYHBIE OPTaHU3MBbI KJIACCUUIUPYIOT
OpraHU3MOB OpPraHU3MBbl TI0 KOJIMYECTBY
KJIETOK M CTENEHU CBS3U
MEXy HUMH
Tema3.2. OOmeH |DHepreTMdeckuii oOMeH Kak XapakTepusyrT oOMeH
BEUIECTB M IIpe- |COBOKYIHOCTb peaxkuui BELIECTB KAaK OJHO u3
BpallleHue SHEPruM. |paculerieHus CJIOKHBIX CBOICTB KHUBOTO,
OHepreTudyeckuit OPraHUYECKUX COCIAUHECHUM. onpeaensaor poiab ATO B
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obMeH OTansl SHEPTreTUYECKOTO OpraHu3Mme, 3aIIMCHIBAIOT
oOmeHa OCHOBHOE  JHEPreTU4ecKoe
ypaBHEHUE, OITMCBIBAIOT
JTaIlbl HEPTEeTHYECKOTO
oOMeHa
Tema 3.3. IInactuueckuii oOMeH Kak XapakTepuszyroT
IInacTuueckuit COBOKYITHOCTh peakuii IJIACTUYECKHH OOMEH Kak
oOMeH. DOTOCHHTE3 |CHUHTE3a CIIOKHBIX Jran o011ero oOmeHa
OPTraHWYECKUX COCIMHCHHH. BCIIIECTB, KJIACCUPUITUPYIOT
Tunel nutanus. ABTOTPOQBI OpPTaHU3MBI o THIIAM
u rereporpodnl. DoTOCHHTE3 MMUTAHMS, OITMCBIBAIOT
Y €T0 JTaIlbl dotocunTe3 1o  (azam,
BBISBIISS MIPOIIECCHI,
MIPOTEKAIOIIAE Ha KaKIOH
tbaze, OTIPENIETISIOT
OHOJIOrTYECKOE 3HAUCHUE
(dhoTocuHTE3a

Tema 3.4. Jlenenue
KJIETKH. MUTO3

Turnsr JACJIICHUA KJICTKH.
MmuTo3 Kak OCHOBa pOCTa,
pereHepauuu U OGECHOJIOrO

Pa3MHOXKEHHUS.
Murotnueckuii u
JKU3HEHHBIN IIAKJIEL.

XapakTepuctuka (a3 MuUTO3a

XapakTepu3yloT  poOCT H
pa3BUTHE KakK TPOSBICHHE

KHU3HH,  KJIACCH(PHUIHUPYIOT
TUIBl KJIETOYHOTO JIEJICHUS,
OIPENIEIISIFIOT YKA3HECHHBIN
LUK KJIETKH u
MHUTOTHYECKIH UK,
ONMCBIBAOT 3TaIlbl
MUTOTHYECKOTO LUKJIA,

BBIABJIAOT 3HAYCHHUC MHUTO3a

Tema 3.5. PasMHOXeHHE Kak OJHO U3 OnpenendioT  pa3MHOXKEHUE
Pazmuoxenue: CBOMCTB JKHUBOTO. KakK CBOMCTBO JKHUBOTO,
Oecmonoe n |(Kmaccudukamuss  crmoco6oB BBIICIIAIOT CIoco0bI
MOJIOBOE Pa3MHOKEHUS, ux Pa3MHOXKEHHUS "
XapaKTEepPUCTHKA u XapakTEePU3YIOT KaXKIbli W3
OCOOCHHOCTHU. 3HaueHue HHX, BBIABIISIIOT OCOOCHHOCTHU
Ppa3IUYHBIX croco6oB U 3HaueHue Oecroioro u
Pa3MHOKEHHUS TIOJIOBOTO croco0oB
Pa3MHOKEHUS
Tema 3.6. l'ameTsl kak o0cCOOBIN THI XapakTepus3yloT  TIOJIOBBIE
O6pa3oBanue kinetok. OcobOeHHOCTH — HX KJIETKH, BBISIBIISIA
MOJIOBBIX  KJIETOK. |CTpO€HHUS U  0Opa3oBaHMS. O0COOEHHOCTH MX CTPOEHUS, U
Meiios XapakTepuctuka (a3 meiioza MeNo3 KakK croco6
M OTaloB  raMeToTeHesa. KJIETOYHOTO JIeTICHHUS,
3HaueHue Meio3a OMUCHIBAOT Meno3 o
CTaJusIM, BBISIBIIIIOT MECTO
Meio3a B mporuecce
rameToreHesa
Tema 3.7. Cytb " 3HaYECHHE Harot omnpeaeneHue
OmnonoTBOpeHNE OTUIOJOTBOPEHHUS. OTUIOJJOTBOPEHUS,
Knaccudpukauus  crnoco6oB KJIaCCU(UIUPYIOT KUBOTHBIX
omofgoTBopeHus.  JIBoitHoe mno crocobam
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OILJIOIOTBOPEHUE y
MOKPBITOCEMEHHBIX

OILIOIOTBOPEHUS,
OIMCBIBAIOT IpoLecc
JIBOMHOIO OIJIOAOTBOPEHUS Y
LIBETKOBBIX pacTeHui,
BBIABIISIIOT ~ OMOJIOTHYECKOE
3HAQ4YECHUE OIJIONOTBOPECHUS

Tewma 3.8. OHTOreHe3 Kak COBOKYIMHOCTh Hatot omnpeaeieHue
NunuBunyanbHOE MPOIIECCOB  MPpeoOpa3OBaHUs OHTOI'€HE3a, ONPEIEIIAIOT €ro
pa3BUTHE opranu3smMa B  Ipoliecce JTarnbl u OIHCHIBAIOT
OpraHU3MOB WHJIMBUIYaJIbHOTO Pa3BUTHSL. MPOIIECChI,  MPOUCXOJISALINE
Orarsl OHTOTE€HE3a Yy Ha Ka)XJIOM 3Tare
MHOT'OKJIETOYHBIX KHMBOTHBIX
U pacTeHH
Tewma 3.9. OcobenHoctu OHTOTEHEe3a XapakTepusyrT
OnTtorenes YeJIoBeKa. Orarbl 0COOEHHOCTH 3TaIoB
YeNoBeKa. WHIUBUAYAIBHOTO Pa3BUTHUSA OHTOTEHE3a YenoBeKa,
PenponyktuBHOE YeJI0BeKa u ux OTHCBIBAIOT MIPOIIECCHI,
3/I0pPOBBE xapaktepuctuka.  DakTopsl IPOUCXOAIINE Ha KaXKIOM
pucka, BITUSIOIINE Ha JTarne, BBISBISIOT BIIUSHUE
3JI0pOBbE UEIOBEKa, KaYeCTBO HUKOTHHA,  QJKOrolsi U
u 3¢ (HEeKTHBHOCTH HApPKOTUYECKUX BEIIECTB Ha
OHTOT€HETUYECKUX pa3BUTHE YETIOBEKA
IIPOLIECCOB
Tema 3.10. OnpeneneHre TeHETHKU Kak OnpenensitoT TeHETUKY Kak
['eHeTnka — Hayka |HAyKH, HACJIEJCTBEHHOCTH U OJIMH M3 pa3JielioB OMOJIOTHH,
0 3aKOHOMEPHOCTSIX |HU3MEHYMBOCTH KaK OCHOBHBIX BBISIBIISIIOT POJIb T€HETUKH B
HACJIEICTBEHHOCTH  |CBOMCTB  JKHUBOTrO. PaboThl pa3BUTUU ouosoruu,
M U3MEHYMBOCTU. |MeHfenss 10  BBISBICHUIO XapaKTEepPU3YIOT
I'. Mennenp — CTaTUCTUYECKUX HACJIeICTBEHHOCTb u
OCHOBOIIOJIOKHUK 3aKOHOMEPHOCTEN W3MEHYHMBOCTh KaK CBOMCTBA
TE€HETUKH HacjleAOBaHUsl  IMPU3HAKOB. JKUBOTO, BBUICHAIOT  POJb
['mbpumonorndyeckuii  MeTox Mennens B pa3BuTHA
BBISIBJICHUS HaCJEeI0BAHMS TE€HETUKU
npu3HakoB.  OOBEKTHl U
METO/bI UCCIIEeI0BAHMS,
ncronb3yemele Menaenem
Tema 3.11. Onpenenenue XapakTepusyrT
3aKOHOMEPHOCTH MOHOTUOPHUIHOTO 0COOEHHOCTH
HaCJIEe0BAHUS ckpeuBanus. CyTb MEepBOro MOHOTHOPHIHOTO
Monorubpuatoe 1 BTOPOTO 3aKOHOB MeHens CKpELIMBaHUs, IEpPBBIA U
CKpELIMBaHUE u ux LHUTOJIOTHYECKUE BTOpPOW 3aKOHbl MeHens,
OCHOBBI 3aKOH  YHCTOTHI ~ TaMer,
ydarcs pemaTh 3aJladyd  Ha
IIEPBBII U BTOPOH 3aKOHBI
Mennens
Tewma 3.12. Omnpenenenue AUTHOPUIHOTO XapakTepuszyroT TpeTuit
3aKOHOMEPHOCTH ckpernuBanus. CyTh TPEThETO 3aKOH Mengens, JAI0T
HaCJEe0BaHMUS. 3akoHa Mengens u  ero onpeJereHue
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JuruGpunnoe LUTOJIOTUYECKUE OCHOBBI. aQHATU3UPYIOIIETO
CKpEIINBAHHE AHanuzupyroriee CKPEIIUBAHUS W ONPEACTSIIOT
CKpeIllMBaHUe ero 3Ha4YeHHE, y4darcs
peuiaTh 3a/1auu Ha
TUTUOPUIHOE CKpEIIBaHHE
Tema 3.13. Co3nanue XPOMOCOMHOMU XapakTepu3yloT TMOJI0KESHUS
XpomocoMHast TEOPUU  HACJIEICTBEHHOCTH. XPOMOCOMHOM Teopuu
Teopus PaGotrer Moprana. OOBEKTHI HACJIEICTBEHHOCTH M Yy4YaTcs
HACJIEICTBEHHOCTU | M METOJIbl €ro MCCIEA0BAHUM. peuiarh 3a/1a4u Ha
OcHoBHBIE MOJIOKEHUS CLEIJICHHOE HaclleJOBaHUE
XPOMOCOMHOM Teopuu
HAaCJEACTBEHHOCTH
Tema 3.14. Onpenenenue reHa U reHoMa. Omnpenenenue reHa 1 reHoMa.
CoBpeMeHHbIE B3anmoneicTBusa anmiesbHbIX B3anmoneicTBus ajienbHbIX

MNpeaACTaBJICHUA 0
I'CHC U TCHOMC

1 HCAJJICJIBbHBIX T'CHOB

1 HCAJJICIIBbHBIX T'CHOB

Tema 3.15.
I'eneTuka nona

[on KakK 0COOEHHOCTh
OpraHM3Ma, OMpeCISIoNIas

I[aIOT OIIpCACIICHUC I10J1a,
3HAKOMSTCA C XPOMOCOMHBIM

€ro pojib B Pa3MHOXKECHUU. onpeaeIeHueM rnoJia,
XpOMOCOMHOE  OIPEIEIECHUE XapakTepHU3ylOT ayTOCOMBbI U
noja. Tumbl XPOMOCOMHOI'O IIOJIOBEIE XPOMOCOMBI,
onpexaenenus noja. [lomoseie reTeporaMeTHBIN u
XpOMOCOMBI U ayTOCOMBI. FOMOTAMETHBIN TI0J,  y4aTcs
CuerieHHOE c T1OJIOM pemarb 3a7a4u Ha
HaclieIOBaHHE CLIEIJIEHHOE C  IIOJIOM
HacJIeJIOBaHNE
Tema 3.16. Onpenenenre U3MEHYUMBOCTH Jlarot omnpeaeieHue
N3MeHunBOCTD: KaK OJIHOIO U3 CBONCTB U3MEHUYMBOCTH,
HaclIEACTBEHHAsA W |XKHUBOTIO. Knaccudukanus KIACCUPUITUPYIOT BHUJIBI
HEHacCJIeJICTBEHHAs n3MeHuuBocT. OCcoOeHHOCTH W3MEHYUBOCTH U BBIABIISIIOT UX
HacJeICTBEHHOU u 0COOEHHOCTH
HEHaCIJIeJICTBEHHOMN
N3MEHYUBOCTH.
Tema 3.17. 3HadeHue - TEHETUKH  JUIS 3HaKoOMATCS c
I'enetuka 1 |MemuuuHbl. HacneacTBeHHBIE HacJIEACTBEHHBIMH

300POBEE YCIIOBCKA

0oJ1e3HU YyeJIoBeKa. Hx
MIPUYUHBI, MEXaHH3M U
npodunakTuka

3a00JIEBAHUAMHM YEJIOBEKA W
METOJIaMU MX MPOMUIAKTUKA

Tema 3.18.
Cenexuus:
OCHOBHBIE METOIBI
W TOCTHKEHUSA

Ornpenenenne cenekluuu U ee
3HAQUCHHE B XO3SHMCTBEHHOM
JIeSITeIbHOCTHU YyeJI0BeKa
Metoapl celekIMu U UX
xapaktepuctuka. Cenekius
pacTeHui,  JKUBOTHBIX  H
MUKPOOPraHU3MOB U €€
0COOCHHOCTU

OnpenensoT CENeKIUI Kak
HAyKy, BBIBIIIOT €€ 3HaYCHUE
JUTST YeloBeKa, Jar0T
OTIpENIeNIeHNs] COPTa, TIOPOIBI U
mTaMMa, 3HAKOMSTCS C
HCHTpaMHU IMPOUCXOKICHHUA
KYIbTYPHBIX  pacTeHHd U
ponsto  H. . BaBmiioBa B
pa3BUTUU TeHETUKH u
CeJIeKITUH, OITHCHIBAIOT
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OCHOBHBIC METOJbI CCJICKIINH

Tema 3.19. buorexnonorus, ee Meronmel, |1 JaroT ompeecHue
buorexnonorus: HaIpaBJICHUS U JIOCTHUKCHUSI. OMOTEXHOJIOTHH, 3HAKOMSITCSI C
JOCTH>KECHUS U | DTUYECKHE aCIEKThI €€ pasfeaMM M OCHOBHBIMU
MEePCIEKTUBBI OMOTEXHOIOTHH HaIlpaBJICHUSMU €€ Pa3BUTHS,
pa3BUTHUSA a TakkKe C ITUYECKUMH
acCIeKTaMu pa3BUTHS
OMOTEXHOJIOTHH
HUTOI'O — 34 yaca
11 kaace
Tema Conep:xkanue y4eOHOT0 Ko.1- OcHOBHBIE BUIBI
npeaMera BO JAesiTeJIbHOCTH
qaco 00y4yarImuxcst
B
Paszpnen 1. Bug — 21 u.
Tema 1.1. PasButue |Vctopus passutust 6mosorun | 1 OreHUBaIOT BKJIAJT PA3IMYHBIX
Ounonorun B |B JIOJApPBUHOBCKHUW HEPUOJ. YUEHBIX B pa3BUTHUE
JIOIAPBUHOBCKUI Hcropus 3BOJIIOIMOHHBIX OMOJIOTHH, ONPEIEINAIOT POJb
epuo. PabGora |upein. PaGorer K. JlunHes mo JInanes B pa3BUTHHA
K. Jlunnes CHUCTEMAaTUKE U WX 3HAUYCHHE. CHUCTEMAaTHUKH, OOBSACHSIOT
Cucremarnika Kak Hayka. MIPUHLUIIBI OuHapHOU
Cucremarnueckue HOMEHKJIATYpPbI, ONPEACISIOT
KaTeropuu. MOHSTHE «3BOJIIOLIMOHHOE
YUYCHHE
Tema 1.2. Teopus Jlamapka. Ee |1 XapakTepus3yrT COJEp>KaHHE
DBOJIIOIIMOHHAS 3HAYCHUE u OCHOBHBIE W 3HAYCHUE HBOJIOIMOHHOMN
TEOpUs MOJIOKEHUS teopun Jlamapka
K. b. Jlamapka
Tema 1.3. [Ipeanoceuikn teopun |1 OneHuBaroT
[Ipeanoceuiku spomounn Y.  JlapBuHa. €CTECTBEHHO-HAy4YHbIE u
BO3HUKHOBECHUS Bxuan MpeICTaBUTENEH COLMAIbHO-3KOHOMUYECKHNE
yuenus Y. /lapBuHa |eCTECTBEHHO- HAy4HbIX U MPEANOCHUIKI BO3HHK-
SKOHOMUYECKHUX TUCIUILINH B HOBeHusi Teopuu JlapBuHa u
pa3BuTHE 3BOJIOLMOHHBIX XapaKTEPU3YIOT BKJIaJl
naen Jlapsuna. Ilyremecrsue OTACJIBHBIX
JapBuHa Ha Kopaoie MpeAlecTBeHHUKOB JlapBuHa
«burnp» W ero Hay4HbIC B Ppa3BUTHE DBOJIOIMOHHBIX
pE3yabTaTHI. Yuenue 1591 ()71

JlapBuHa 00 HCKYCCTBEHHOM
otbope
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Tema 1.4.
DBOJIIOIIMOHHAS
teopusa Y. J[apsuna

OcHOBHBIE TOJIOKEHUS
Teopuu sBosronuu [lapBuHa.
YueHue JapBuHa 00
W3MEHYUBOCTH,
MPEANOCHUIKAX, MEXaHH3Max
U pe3ynbTarax SBOJIIOLMH.
3nayenue teopuu JlapBuHa B
CO3J1aHUU COBPEMEHHOU
€CTECTBEHHO-HAy4YHON
KapTUHBI MUpa

XapakTepus3yloT COJepKaHue

JBOJIFOLIUOHHOMN TEOpUHU
[HapsuHa, CPaBHMBAIOT
HEOIIPEACIECHHYIO u
OIPECICHHYIO

HU3MCHYUBOCTBD, €CTECTBCHHBIN
U HCKYCCTBEHHBIH  OTOOp,
bopMbI 060pHOBI 3a
CYIIIECTBOBaHHE

Tema 1.5. Bua: |Onpenenenue BUA u OnpenensioT MOHSATUE «BUI»
KpUTEPUU U |KpUTEpHUEB BUJIA. U XapaKTepU3ylT KpPUTEPUU
CTPYKTypa Knaccudukanuss  kputepuen BUJA, ONHCHIBAIOT  OCOOEH
BUJIA U UX COJEpKAHUE BUJA 1o pa3IM4YHbIM
KpUTEPUAM
Tema 1.6. Ompenenenue  MOMYJISIUH. OnpenenstoT TIOHATHE
[Momynsus kak |CTpyKTypa HOIYJISALUH. «IOMYJIALUA» U BBUICHSIOT,
CTPYKTypHas UucneHHOCTh NOMYJIALMU U 4TO TaKkoe CTPYKTypa
e/IMHUIIA BUJa (bakTophl, €€ oNpeeAoue HOMYJISALUH, OIHCBIBAIOT
MOMYJISILMIO 10 TIOKa3aTellsiM,
XapaKTepU3yIOILUM ee
YHCJIEHHOCTh
Tema 1.7. OBOJIOLIMOHHBIE  ITPOLIECCHI, Omnpenensror HOHATHUSA
[Tomymsiust KaK |IpOTEKalllue B MONMYJIALUN «3J€MEHTapHas eANHULIA
€/IMHULIA FBOJIIOLUU HBOJIIOLUMY»,  «3JIEMEHTapHOEe
HBOJIIOLIMOHHOE SIBIICHUEY,
«matepua 3BOJIIOLIUNY;
ONMCHIBAIOT TMOMYJSALHUIO IO
KPUTEPHUSIM,
COOTBETCTBYIOIIUM  TTOHSTHUIO
«@JIEMEHTapHas eANHMIIA
ABOJIIOLIMN»
Tema 1.8. ®@axrtopel |Onpenenenue (akTopoB Omnpenensror MIOHATHE
HBOJIIOLIUN SBOJIIOIIMM M MX IE€peueHb «haxTopsl IBOJIIOLIMI,
(MyTalMOHHBIHI IpoLecc, XapaKTepU3ylT  OTIEJIbHbBIE
M30JISIUsI,  TOMYJIALMOHHBIE (bakTopbI HBOJIIOLINU B
BOJIHBI, €CTECTBEHHBIN 0TOOD, COOTBETCTBUU c
npeid T'€HOB). IIPEJICTaBICHUSMHU
CuHreTnueckast Teopus CUHTETHYECKOI TEOpUHU
SBOJIIOLIMM M €€ OCHOBHOE IBOJIIOLINH, IIPOBOJSAT
coaepKaHue CpPaBHUTEIIBHBIN aHanu3
(bakTOpOB  HBOIIOLUH B
teopusx Jlamapka, JlapsuHa u
CUHTETHUYECKOMN TEOpUU
HBOJIIOLINU
Tema 1.9. OmnpeneneHne eCTECTBEHHOIO Omnpenensror MIOHSITHE
EcrecTBeHHBIN orbopa, ero Qopmbl U HX «ECTECTBEHHBIN oT0op»,
0oTOOp —  TJIaBHas |XapaKTepUCTHKA. BBIJIETISIOT (bopmbI
JBUKYLIAst cuna |lIpeanocbuiku eCTECTBEHHOTO €CTECTBEHHOI'0 0TOOpa U JaroT
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SBOJTIOIINH otOopa ux XapaKTepUCTHUKY,
XapakTepu3yloT Ooprl0y 3a
CYILIECTBOBaHHE KaK
NPEINOCHIIKY €CTECTBEHHOTO
oTbopa

Tema 1.10. Onpenenenue ajanTanuy. Omnpenenstor IIOHATHE

AnanTanus Knaccudukanusa aganrauuii u «amanTanus», 3HAKOMSTCS C

opraHusma K |uX XapaKTEPUCTHKA. KIaccupuKanuend aaanTarui,

YCIIOBUSM OTHOCUTENBHBI  XapakTep XapakTepu3ylT  pa3InyHbIe

oOuTaHuA KaKk |ajanra aJIanTalyy ¢ TOYKH 3PEHUS UX

pe3yabTaT ACHCTBUS OTHOCHUTEIIbHOU

€CTECTBEHHOTO 1eJ1ecO00pa3HOCTH, TPUBOIAT

otOopa PUMEPBI pa3IMYHbIX
aganTanun

Tema 1.11. Crooco0Obl W MeEXaHU3MBI OnpenensoT [IOHSTHE

BunooOpa3oBanre  |BHI000pa30BaHUS «BHJI000pA30BAHHEY,

KaK pe3ynbTaT 3HakoMATca ¢ (opmamu,

HBOJIIOIUH crnocobamMu ¥ MeXaHU3MaMH
BUI000pa30BaHus, JaloT
XapakTepucTuky  Gopm  u
croco60B BUI000pa30BaHUS

Tema 1.12. Onpenenenue 3HAKOMSATCS C HANPABICHUSIMHU

Coxpanenue OuopasHoOOpa3usi U €ro ABOJTIOIIUN U JalT uX

MHOT000pa3us 3HaYEHUE Ui YCTOMYHUBOTO XapaKTePUCTHUKY, OIpPENesoT

BUJOB KaK OCHOBAa |pPa3BHUTHUSA ounocdepsi. HEOOXOUMOCTh ~ COXPaHEHUS

YCTOHYHMBOTO Hanpasnenus u myTd O6uropazHooOpazus

pa3BHUTHSA HBOJIIOIMOHHOTO TIpoIiecca

ouocdepsl

Tema 1.13. Knaccudukanus, [ToBTOpSIIOT MTOHATUSA

Jloka3aTenbcTBa XapaKTepUCTHKA U TPUMEpPHI «OBOJTIOIHUS», «pe3ynbTaT

HBOJIIOIUH JI0Ka3aTeNbCTB HBOJTIOIIH,

OpPraHUYecKOro HBOJIIOIIMOHHOTO TIpoliecca KIACCUPUITUPYIOT

MUpa JI0Ka3aTeIhCTBa
HBOJIIOIMOHHOIO  Tpoliecca,
XapakTepU3ylOT  pa3jInyHbIe
JIOKa3aTeNbCcTBA W TMPUBOMAAT
MIPUMEPHI TOKA3aTEIbCTB

Tema 1.14. PasButne npexncraBieHuii o 3HaKoMsATCA c

Pa3Butne MIPOUCXOXKACHUN KU3HU. CYIIECTBYIOIIUMH  B3TJISIIaMU

npefcTaBieHuid 0 |['MmoTe3bl 0 MPOMCXOXKIACHUH Ha TIPOMCXOXKICHUE IKU3HH,

MPOUCXOXKIACHUU KU3HU. OnbITHI Penu, OTBITAMH,  JOKa3bIBAIOIIUMU

JKU3HU Ha 3emiie

Cnananuanu u I[Tacrepa

HEBO3MOKHOCTh a0HWoOreHe3a B
COBPEMEHHBIX yCIOBHSIX

Tewma 1.15.
CoBpeMeHHbIE
MPEJICTABICHUS O
BO3HUKHOBEHUU
YKU3HU

CoBpeMeHHbIE
IIPEICTaBIECHUS O
MIPOUCXOXKACHUU KU3HU.
Teopus Onapuna—
XonaeitHa. Yci1oKHEHNE
OpPraHHU3MOB B IIpoliecce

3HAKOMATCA ¢ COBPEMEHHBIMU
B3IJIS,JAMH Ha IIPOUCXOXKIEHNE
KHU3HU, XapaKTEPU3YyIOT ITarbl
OMOXMMHUYECKOH SBOJIIOLUHN U
paHHe# OMOJOTUYECKON
HBOJIIOLIMU
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DBOJIIOLUU

Tema 1.16. [lepuonm3anus  IBOIOIUH. | 2 3HaKoOMATCS C
Pa3Butue xu3HM Ha |XapakTepuCTHUKA F€OXPOHOJIOTUYECKOM LIKAJIOM,
3emie OpraHMYecKoro  MHupa B HOHAMH, 3paMH U NEPUOJAMU,
pa3IUYHBIE 3PBI U IEPUOTBI XapaKTepU3yIT OPTraHUYECKUN
MUP B paszU4HbIE OPbl U
TIEPUOIBI. Brissistor
OCHOBHbIE apoMOpP(O3bI
Tema 1.17. CymecTtBytonue  runote3sl |1 OnpenenstoT MTOHSTHE
['unoTessr MIPOUCXOXKICHHS YEIOBEKA «aHTPOIIOTEHE3» u
MIPOUCXOXKACHUS 3HAKOMSATCS c
4esi0BeKa CYIIECTBYIOIIUMH THIIOTE3aMHU
MIPOUCXOXKICHUS YeJIOBEKa
Tema 1.18. [Tonoxxenue  uenoBeka B |1 XapakTepusyroT MECTO
[TonoxxeHue dYeno- |cucTeme OpPraHUYECKOro YeloBeKa B JKUBOM MpHUpOJE,
Beka B cucreme |mupa. [Ipu3Hakm deloBeKa BBISBJISIIOT YEPTHl CXOJICTBA C
YKUBOTHOT'O MUPa KaK MIPEICTAaBUTEIS MPEJICTAaBUTENSIMU IpyTUx
Pa3IMYHBIX CUCTEMATHYCCKUX TaKCOHOB, a TaK¥Ke
kareropuii. OTIUYHUTETHHBIC OTJIMYUTENbHBIE OCOOEHHOCTHU
0coOeHHOCTH Buaa Yenosek YesoBeKa
pa3yMHbII
Tema 1.19. Cragnu u ortamnsl sBoaromun | 1 OnuceIBaOT cTaguu
OBoIonuUs YeloBeKa u ux HBOJIIOLIMM ~ YETIOBEKa u
YyeJioBeKa xapakTepucTuka.  DakTopsl XapaKTepPU3yIOT ITaIbl
aHTpOIOreHe3a aHTpornioreHesa. Boiaensoor u
XapaKTepU3yI0T bakxTops
aHTpOIMOreHe3a
Tema 1.20. Onpenenenne pac. |1 3HAKOMATCA C€ MEXaHU3MOM
UYenoseueckue pacsl | [IpoucxoxneHue pac. pacooOpa3zoBaHUs u
XapakTepucTuka  OONBIINX €IMHCTBOM  MPOMCXOXKICHUS
pac. BumoBoe  €IUHCTBO pac U Ha 3TON OCHOBE JEIAI0T
Yel0BEYeCTBa BBIBOJI O BHJIOBOM €IUHCTBE

YCJI0BCUYCCTBA u
HpI/ICHOCO6I/ITCJ'IBHOM
3HAYCHUHU PaCOBBIX MIPU3HAKOB

Pasznea 2 Dxocucrem

a—12 y.+19 00001IeHNE U CHCTEMAaTH3aUs 3HAHUH

Tema 2.1. Okonorus KaK Hayka. |1 Onpenenstor TIOHATHUSA
Opranusm u cpena. |Ilpeamer u 3agaum sKoJIOTUU. «OKOCHCTEMAY,

DKOJIOTHYeCKHe Omnpenenenne KOITOTHISCKUX «OKOJIOTUYECKHN  (aKTOp».

dakTopbl (bakTopoB u ux Knaccudumupytor "
knaccuukanus. OCHOBHBIE XapaKTePU3YIOT

3aKOHOMEPHOCTH  BJIMSHUSA 9KOJIOTHYECKUE (baxTopsbI.

HKOJIOTUIECKHAX (PaKTOPOB Ha 3HaKOMATCS C TOHATHAMH

OpraHu3M «TpeAeNbl  BBIHOCIUBOCTH,

«30HA ONITUMYMaY,

«OTpaHUYMBAIOIIHKA (PaKTOP»

Tema 2.2. 3HavyeHne abmotnuecknx | 1 Breigensior u xapakTepu3yrT
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Abuornueckue
(baxTOpsI cpebl

(akTOpOB A OpraHU3Ma.
[Ipucnocobnenus opraHuzma
K pa3IHYHbIM a0MOTHYECKUM
dakropa

adMoTHYECKHE (bakTopHI,
OTIPENIeNIAIOT aJlanTauu
pa3UYHBIX OPTraHM3MOB K
abMOTUYECKIM daxTopam
Cpenbl, TPHBOAAT IPHUMEPHI
ajlanTanuii K MHTEHCUBHOCTH
IeUCTBUS Pa3INIHBIX
abuoTuyeckux (pakTopoB

Tema 2.3.
buoTtnueckue
(bakTopsI cpeapl

Knaccudukanms
MEXBHUJOBBIX  OTHOIICHH.
3HaveHue OMOTHYECKUX
(GakTOpoB s OpraHuU3Ma.
[IpucnocobneHus
OpPraHW3MOB K Pa3JIMIHBIM
OonoTnueckuM GhakTop

3HaKOMSTCS c
MHOT000pa3uemM
MEXKBHJIOBBIX OTHOIICHHH B
npupoie, XapaKTEPU3YIOT
MEXKBHJIOBBIE OTHOILIEHUS U
MIPUBOJISAT MIPUMEPBI
pa3IUYHBIX MEKBUIOBBIX
OTHOIICHUH

Tema 2.4.

Crpykrypa
3KOCUCTEM

Bunosas "
MPOCTPAHCTBEHHAS

CTPYKTYPBI 9KOCHCTEMBEIL.
Poms OT/IEIBbHBIX

KOMIIOHCHTOB 5KOCHUCTCMBI

XapakTepusylT CTPYKTypy
9KOCUCTEMBI M OINPEAEISAIOT

(YHKIIMOHATIBHYIO poJb
KaKJIOTO KOMITOHEHTa

Tema 2.5. IIuiuessie
cBsa3u. Kpyrosopor
BEIISCTB M IIOTOK
SHEPTUu B
JKOCHCTEMAX

[TureBslie CBsI3U, KPYrOBOPOT
BEIIECTB W TIPEBpAIlCHUC
SHEPrUd B  JKOCHCTEMaX.
DKOJIOTHYECKUE TTUPAMUJIbI

OmnpenenstoT MOHSATHUS
«IUIIeBast 1EMbY», «ITUIICBAs
CEThb» u «rpoduyeckuit

YPOBEHBY, IPUBOJIAT MTPUMEPHI
OpPraHU3MOB, PaCIOJI0KEHHBIX
Ha  pPa3HBIX  TPOPUUECKUX
YPOBHSIX, KJIacCU(DUUUPYIOT U
XapaKTepU3yIOT IUIIEBbIC
nenu, GopMyaHpyroT MPaBUIIO
AKOJIOTUYECKOU MUPaMUIbI

Tema 2.6. Ilpuuunel |IIpuunHbel ycTOMUMBOCTH U Omnpenensror MIOHATHE
YCTOMYMBOCTHU U |CMEHBI 3KOCUCTEM «CYKLIECCUS», BBISICHSIIOT
CMEHBI DKOCHCTEM IIPUYUHBI u o0mue
3aKOHOMEPHOCTH CMEHBI
9KOCUCTEM
Tema 2.7. Bnusuaue |Bnusxue yeroBeKa Ha 3HaKOMATCA c
YyeJioBeKa Ha |9KOCUCTEMBI. ATpOLIEHO3bI — HKOJIOTMYECKUMU
HKOCUCTEMBI HCKYCCTBEHHBIE COOOIIECTBa, HapyILICHUSAMH,
CO3/1aBaeMble U XapaKTEepU3yIOT arpoLeHO3bl U
MIOIIEPIKUBAEMBIE YEIIOBEKOM 0COOEHHOCTH 170.¢
CYILECTBOBaHUS
Tema 2.8. Omnpenenenue 6uocdepsl U ee Omnpenensror MIOHSITHE
buochepa — TPaHMIIBI. Cocras u «ounochepar, BBISICHSIFOT
rio0anbHas CTPYKTypa o6uocdepsl. COCTaB, CTPYKTYpPY M TPaHMIIbI
HKOCHCTEMA VYyenue B. U. Bepnanckoro o ouochepsl, a  TaKxe
ounocdepe 3aKOHOMEPHOCTH
pacnpezeneHus AKHUBOTO

BelecTBa B Ouocdepe
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Tema 2.9. Ponn

Ponp XuBBIX OpraHu3MOB B

XapaKkTepu3ylT POJIb KUBOTO

XKHUBBIX OpraHu3MoB |Ouocdepe. buomacca 3emnu BEIIIECTBA B Ouocoepe,
B Ouocdepe u 3aKOHOMEPHOCTH ee 3HAKOMSTCS C KPYrOBOPOTOM
pacripenienieHusi Ha TUIaHETe. Pa3INYHbBIX BEIICCTB B
KpyroBopor  BemectB B ouocdepe, OTIPENIEISIOT
ouocdepe. DBONIONHA HOHATHE «HOOC(hepa»
ouocdepsl u ee
npeBpaleHne B Hoochep
Tewma 2.10. Brusiaue YeJIoBeKa Ha XapakTepuzyrT BIIUSTHUE
buocdepa u |Ouocdepy. [MocnencrBus 4yeloBeKka Ha Owo- cdepy,
YeJI0BEK NEeSITeJIbHOCTH 4YeJIOBEKa JIJIs NPUBOAAT TPUMEPHI TPSIMOTO
OKpY>Karollen cpeibl u KOCBEHHOT'O BIIUSIHUSA
yesoBeka Ha ouochepy
Tema 2.11. 'moGanpHBIE  IKOJIOTHYECKUE 3HaKOMATCI C  OCHOBHBIMH
OcCHOBHBIE npoOJieMbl W WX TMPHYUHBIL. IKOJIOTUICCKUMHU
AKOJIOTUYECKHUE [IpaBuna MOBEICHUS B npoOiaeMaMu, CTOSILIUMHU
poOIeMbI MIPUPOTHOM cpejie nepe;1 YeI0BeUECTBOM
COBPEMEHHOCTH
Tema 2.12.  Ilyru |Ilytu peuieHus Omnpenenstor IIOHATHE
peuieHHs IKOJIOTUYECKUX pooJIeM. «yCTOMYUBOE pa3BUTHEY,
IKOJIOTHIECKUX Oxpana PUPOIBI u HAMEYAOT BO3MOXKHBIC ITyTH
npoOem panroHaIbHOE peLieHHs IKOJIOTHYECKUX
WCTIOJB30BAHNE  TPUPOIHBIX npobiem
pecypcoB
O060o6mIeHne u Bemomnustor TECTOBBIC
cUCTeMaTH3aIHs 3aJaHHsI
3HaAHUHI
HUTOI'O - 34 yaca
COI''TACOBAHO COI''TACOBAHO
ITpoTokoI 3acenanusi METOINYECKOTO 3aMecTUTeNb IupeKTopa no YP
00BbeAMHEHUS YUUTENEeH eCTECTBEHHO-HAyYHOTO U I'KCYBY3T OII KK

obmiectBeHHO- HayuHoro 1ukia [KCYBY3T OII KK
oT 2020r. Ne 1

E.B. lepeBsiHKO

B.1O. YrpromoBa

« » aBrycra 2020 r.
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