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IInanupyemble pe3yJbTaThl 0CBOEHUS Y4eOHOT0 nMpeaMeTa
Jluynocmuvle pe3ynvmamol 0C80eHUSA NPOZPAMMbL YuebH020 npedmema «buonrocuuy xapaxmepuzyromes.

ITaTpuornyeckoe BocnuTaHue:

* OTHOIIECHHE K OMOJOTUHU KaK K BaKHOM COCTABIISIIOIIEH KyJIbTYpBI, TOPJIOCTh 32 BKJIAJ POCCUHCKHX U COBETCKUX
YYEHBIX B Pa3BUTHE MUPOBOI OMOIOTHICCKON HAYKH.

I'pasknaHckoe BoCIUTaHKe:

* TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOW NEATEIBHOCTH IIPU BBINOJHEHHHM HCCICIOBAHUKA M IIPOCKTOB,
CTpEeMJICHHE K B3aUMOIIOHUMAHHIO ¥ B3aMMOIIOMOILH.

JlyX0BHO-HPaBCTBEHHOE BOCIIUTAHME:

* TOTOBHOCTb OIICHMBATh ITOBEACHHWE M IIOCTYNKH C IO3HMIMH HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOH
KYJBTYDBI;

* IOHMMaHHE 3HAYMMOCTH HPABCTBEHHOTO acIleKTa AEATEIbHOCTH YeJI0BeKa B MEULIMHE U OHOJIOTHH.
JcTeTHYECKOe BOCTUTAHUE:

* IOHMUMaHHE POJIK OMOJIOTUHU B (POPMHUPOBAHUH ICTETHYECKOH KYIbTYPhI IMYHOCTH.

LlenHocTn HAYYHOTO MO3HAHMSA:

* OpHeHTalys Ha COBPEMEHHYI0 CHUCTEMY HAy4YHBIX MpEACTaBICHUI 00 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS35X YENIOBEKa C IPHPOIHOI U COLHAIBHON CPEHOii;

* IOHUMaHHE POJIM OHOJIOTHYECKON HayKH B (JOPMUPOBAHUYI HAYYHOTO MUPOBO33PECHUS;

pa3BUTHE HAYYHOH JIIOOO3HATENILHOCTH, HHTEpeca K OWONOTMYECKOH Hayke, HABBIKOB HCCIICIOBATEIBCKOM
JeATEIbHOCTH.

®DopMupoBaHue KYJbTYPHI 310POBBSI:

* OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3[0POBBIO U YCTAHOBKA Ha 3[0POBBIH 00pa3 XM3HH (340pOBOE IMHTAHHUE,
coOJIfo/ileHHe TUTMEHMYEeCKUX MpPaBWJ M HOPM, COaTaHCHPOBAHHBIH PEXUM 3aHATHA W OTHABIXA, peryispHas
(u3nyeckas akTUBHOCTB);

* OCO3HAHHE TOCIEICTBUH M HENpUSITHE BPEAHBIX NPHUBBIUEK (YHOTpeOJIEHHE alKorojs, HapKOTUKOB, KypeHHE) H
MHBIX GopM Bpena st pU3NIECKOro U ICUXUYECKOTO 3/10POBbS;

* coOmoaeHne mpaBuUiI 0€30MaCHOCTH, B TOM YHCIIE HABBIKM 0€30I1aCHOTO [IOBEICHUS B IPUPOJHOMU cpene;

* c(hopMHUPOBAHHOCTD HABbIKA PeIICKCUH, YIIPABICHHE COOCTBEHHBIM 3MOLIMOHAIBHBIM COCTOSTHHEM.

TpyaoBoe BociuTanue:

* aKTUBHOE YYacTHE B PEIICHHWH MPAKTUYECKUX 3a1a4 (B paMKax CEMbH, IIKOJbI, TOPOJA, Kpas) OHOIOrHYeCKOH
9KOJIOTHYECKOH HANPaBICHHOCTH, HHTEPEC K IPAKTHYECKOMY H3y4YESHUIO PO(eccuil, CBI3aHHBIX C OHOIOTHEH.
JK0JI0TrnYecKoe BOCIUTAHHUE:

* OpHEHTALMS Ha IPUMEHEHUE OMOIOTMYECKUX 3HAHUN NPH PELICHUH 33134 B 00JACTH OKPYKaoLIeH cpelsl;

* OCO3HaHME DKOJIOTHUECKHUX MTPOOJIEM U ITyTeH UX PelICHHS;

* TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOH JAEATEIBHOCTH YKOJIOTMYECKON HAIPaBJICHHOCTH.

AnanTanys 00y4yamoumerocsi K H3MeHsIIOIMMCS YCJIOBUSIM CONMAIBLHOI M IPUPOIHOI Cpeabl:

* a/IEKBaTHAs OIIEHKA U3MEHSIOLIMXCS YCIIOBHH;

* TNpUHATHE pelleHus (MHIUBHIYAlbHOE, B TpYIIe) B H3MEHSIOMIMXCS YCIOBUSX Ha OCHOBAHUM aHAJIN3a
Ouonoruyeckoil HHPOPMAIIH;

* IUIAHUPOBAHUE JCHCTBHI B HOBOI CHTyallUl Ha OCHOBAHWUH 3HAHUH OHOJIOTMYECKHX 3aKOHOMEPHOCTEH.

1. COIAEPXKXAHMUE KYPCA
bazossrit yposens 10 KJTACC (24 B Henento, Bcero 684.)

BBEJIEHME (1 1)

Mecro kypca «OOmas OHoNOTHS» B CHCTEME ECTECTBEHHO-HAy4YHBIX JUCHHUIUIMH, a TaKXke Cpenu
Ouonornyecknx Hayk. llenp m 3amaun Kypca. 3HaueHWe INpeAMeTa ISl MOHMUMaHHs €IUHCTBA BCETO JKHUBOTO,
B3aUMOCBSI3H Bcex yacTtel onocgepsr 3emin. Cucrema xuBoi npupoasl. LlapcTsa %uBoi MpUpoIbL.

Paznen 1 buosnorus kak Hayka. MeTozpl HaydHOTO 1MOo3HaHUs (34)

Tema 1.1 KPATKAS UCTOPUA PA3BUTUSA BUOJIOT MU (1)

CrpykTypa Onojormm Kak Haykd. buojormdeckwe Hayku o (opMmMe M CTpOCHHH opraHu3MoB. CHucTemaruka.
OpomonnonHoe ydeHue. Kiaccnpukarus OHOMOTHYECKHX HAyK. OTambl pa3BUTHS Ouojormu. JleMOHCTpaius.
brorpaduun u moptpeTs! (M300paskeHNs) yIeHBIX, BHECIITUX BKIIA]] B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHN KaK HAYKH.

IPEAMETHBIE PE3YJIbTATBI OBYUYEHHUSA

Vyammecs 10KHBI 3HATH:



- onpezieieHre ONOJIOTHH KaK HAYKH;

- OCHOBOIIOJIOXKHUKOB OMOJIOTUH KaK HayKH, OCHOBOIIOJIO)KHHKOB HAay4HOW (3alaHON) MEIHIMHBI, aHATOMUH,
(uznonoruw;

- co3JaTenel KJIETOYHOU TEOpUH;

- co3zareneii COBPEMEHHOTO 3BOJIFOIIHOHHOTO YIEHHS U 3TAIbl €T0 CTAHOBJICHHS;
- KJTacCU(PUKALINIO ONOIOTHYECKUX HAYK.

VYuaiuecs 10KHBI YMETh!

- OLICHMBATH BKJIa]] OT/IEJILHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH.

Tema 1.2 CYIIIHOCTD )KU3HU U CBOMCTBA )KUBOI'O (1 u)

Onpenenenne KU3HU. XUMHUECKUA COCTaB U KJIETOYHOE CTPOEHHE OPraHu3MOB, Hacelstoumx 3emito. OOMeH
BEIIECTB M caMmoperyisuuss B Ouonormyeckux cucremax. CaMOBOCHpPOM3BEACHHE; HACIEACTBEHHOCTh U
M3MEHYHUBOCTh KaK OCHOBA CYIIIECTBOBAHUS KUBON Martepuu. PocT u pasButhe. Pazapaxumocts. PUTMHYHOCTH
MPOLIECCOB KHU3HEACATECTBHOCTH. JJUCKPETHOCTD U IENOCTHOCTD. JleMoHcTpanusi. CBOWCTBA )KUBOTO (aHUMALIH).

INPEIMETHBIE PE3YJIbTATBI OBYYEHUA

VYyamyecs: JOJKHBI 3HATh:

- ONpeEICHNE KU3HUY;

- CBOWCTBA )KUBBIX CUCTEM.

VYyaiuecs NOIKHbI YMETb:

- 1aBaTh OIPEJCIICHUE )KU3HY;

- IPUBOJAUTH IPUMEPHI NIPOSIBIIEHUI CBOMCTB KUBOTO.

METAIIPEAMETHBIE PE3YJIBTATBI OBYUYEHUA

VYyamyecs: TOJKHBI YMETb:

- paboTaTth ¢ y4eOHHKOM, COCTaBIISITh KOHCIEKT Maparpada;

- pa3pabaTbIBaTh IUIAH-KOHCIIEKT TEMBI, HCIIONB3Ysl pa3Hble HCTOYHUKH HH(pOopManny;
- TOTOBHUTH YCTHBIE COOOLICHUS U pedepaThl Ha 3aIlaHHYIO TEMY;

- IIOJIb30BATHCSI IOUCKOBBIMH cucTeMamu MHTepHeTa.

Tema 1.3 YPOBHU OPI' AHU3ALIMU XKUBOM MATEPUN. METO/{bI BUOJIOTUH (1 u)

YpoBHM oOpraHuzauuu >KuBOH mpupozsl. Mepapxus ypoBHeil. MeTonbsl NO3HaHMS JKUBOM INPUPOABI U HX
ocobeHHOCTH. JleMOHCTpaIusa. Y pOBHI OpraHNU3aIliy XUBOKW MaTepHUU (aHUMAIIHS).

MNPEIMETHBIE PE3YJIBTATbBI OBYUEHUSA

Vyammecs 10KHBI 3HATD:

- YPOBHH OpraHU3al[uH >KUBON IPUPOIBL;

- METOAbI IO3HAHUSI )KUBOH MPUPOIBI.

VYvyaiuecs: 10JKHBI YMETb:

- pacmpenensTh YpOBHU OpraHU3aI|H KUBOM MPUPOBI B COOTBETCTBUU C UX UEpapXUeil;

- IPUBOAUTDH MPUMEPHI MPOSIBIIEHUI CBOMCTB dUBOTO HA Pa3HbIX YPOBHAX. OCHOBHbIE MOHSTHUSA.

bruonorust. JXXuzHab. OCHOBHBIC OTJIMYUS JXKUBBIX OPraHU3MOB OT OOBEKTOB HEXHWBOW NPHUPOJIBL. YPOBHHU
opraHu3aIuy KuBoi Matepuu. OOBEKTHI U METOIBI U3YYCHHS B OMOJIOTHH. MHOTOOOpa3ue )KMBOTO MUPA.



MexnpeameTHble CBA3H

Heoprannueckas xumusa. Xumudyeckue neMenTsl [lepuoanueckoit cuctemsl 1. 1. MenneneeBa 1 uX OCHOBHbIE
CBOMCTBA.

Oprannyeckasi Xumus. OCHOBHBIE TPYIIIBI OPraHUYECKUX COCANHCHHUI.
METANPEJMETHBIE PE3YJbTATbBI OBYUEHUS

VYuammecs TODKHBI yMETb:

- paboTaTh ¢ pa3HBIMH UCTOYHUKAMH HH()OPMALIUH;

- I0JIb30BAThHCS MOUCKOBBIMU cUcTeMaMy MHTepHeTa.

Paznen 2 Kierxa (18 )

Tema 2.1 UICTOPUS UBYUEHUS KIIETKU. KIETOYHASI TEOPUSA (1 4)

Krnerka kak CTpykTypHas ¥ (QYHKUMOHalbHAs eAMHHMLA OJKUBOTO. VICTOpWS W3y4eHHS KICTKH.
IIpokaproTnyeckas U dykapuoTudeckas KieTkd. [IpuHIUNManbHas cxemMa CTpoeHus KieTku. Kinerounas teopus u
€€ OCHOBHBIE I10JI0KEHUS.

JemoncTpanusl.

IIpuHIMOManbHBIE CXEMBI YCTPOMCTBAa CBETOBOTO U 3JEKTPOHHOTO MHUKPOCKONOB. Mojaenu KIETKH.
MuxkponpenapaTsl KJIETOK pPacTEHHUH, KHBOTHBIX M OJHOKIICTOYHBIX TpPHOOB. Marepuaibl, pacCcKa3bIBAIOIIHE O
Oouorpadusx y4eHbIX, BHECIIUX BKJIAJ B Pa3BUTHC KICTOYHOM TCOPHH.

MNPEIMETHBIE PE3YJIbTATbBI OBYUEHUS
Yuyamuecs J0JKHBI 3HATD:

- NPUHIMIHAIBHYIO CXEMY CTpPOeHHMsS KIeTKH (I1a3MaThdeckass MeMmOpaHa, IMTOIUIa3Ma, TI'eHEeTHYeCKHi
amrmapar);

- MHOroo0pasue NpoKapHoT;

- MHOr0o0pasue 3yKapHoT;

- 0COOCHHOCTH KJIETOK OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHH3MOB;
- 0COOCHHOCTH PaCTHTEIBHBIX U )KUBOTHBIX KIICTOK;

- TIOJIOXKEHHS KIIETOYHOU TEOPUH CTPOCHHS OPraHU3MOB.

Yuammecst 10JKHBI YMETh:

- paboTaTh CO CBETOBBIM MUKPOCKOIIOM;

- OIIMCHIBATH 06’[)CKTI)I, BUJUMBIC B CBETOBOH MHUKPOCKOII.

OCHOBHBIE TIOHATHS.

Knerka. Hutonorus. [IpokaproTsl: 6akTepHy B CHHE3ENEeHbIe BOAOPOCIHN (IIMaHO0aKTepuH). DyKapHOTHIEeCKas
KJIETKa, MHOTOOOpa3We 3YKapHOT, KJICTKH OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpraHu3MoB. OcoOeHHOCTH
PACTUTENBHOM U )KMBOTHOM Ki1eTOK. [1070XKeHHs KIETOUHOH TEOpHH.

Tema 2.2 XUMUYECKHIA COCTAB KJIETKH (1 1)

DJIEMEHTHBIM COCTaB KJICTKH. PaCHpOCTpaHeHHOCTL 9JICMCHTOB, HMX BKJIaJd B O6paBOBaHI/I€ JKHBOM MaTepuu u
OOBEKTOB HEKUBOMU npUupoabl. MaKpOS.HeMeHTI)I, MUKPOIJICMCHTDI, YJIbTPAMHUKPO3JIEMCHTBI; HX BKJIaA B
06p330BaHI/IC HEOPraHM4CCKUX U OPTaHNYCCKUX MOJICKYJI dKUBOI'O0 BEIICCTBA.

JemMoHcTparusi.

Cxema (IuarpaMma) pacrpeeeHus] XUMIYECKUX 3JIEMEHTOB B HE)KUBOH U )KUBOH MIPHUPOJIE.



MNPEAMETHBIE PE3YJbTATHI OBYUEHUS

VYuaruecs: 10KHBI 3HATh:

- MaKpo- ¥ MHKPO3JIEMEHTBI, BXOSIIINE B COCTAB )KUBOTO, U UX POJIb B OpraHU3Me. YUalluecs T0DKHBI YMETh:
- XapaKkTepu30BaTh ()YHKIHOHAIBHYIO POJIb OTACIBHBIX XUMHUYESCKUX JIEMEHTOB B KIICTKE.

OCHOBHBIE TIOHSTHS.

OpraHoreHbl, MAaKpO3JIEMEHThI, MUKPO3JIEMEHTBI, YIbTPAMUKPOIJICMEHTHI.

Tema 2.3 HEOPTAHUYECKHUE BEHIECTBA KJIETKHU (2 u)

HeOpFaHI/I‘{eCKI/Ie MOJICKYJIbI KUBOT'O BEIIECTBA: BOJAd; XUMHUYCCKUEC CBOMCTBA U OHOJIOrHYECKAs POJIb. Conu
HCOPraHU4YCCKNUX KHUCJIOT, UX BKJIaJd B obecrneueHne MMPOUECCOB KUBHCACATCIbHOCTU U NOAACPKAHUE IroMeocCTasa.
Poip KaTHOHOB M aHMOHOB B 00€CIIEUECHHMU MMPOUECCOB KUBHECACATCIILHOCTHU. OcMOC U OCMOTHYECKOE JAaBJICHHUC,
OCMOTHYCCKOC MOCTYIJICHUE MOJICKYJI B KIIETKY.

NPEIMETHBIE PE3YJIbTATBI OBYYEHUA

VYyamyecs: JOJKHBI 3HATh:

- XMMHUYECKHE CBOMCTBA N OHOJIOTHYECKYIO POJIb BOIbI;

- POJIb KATHOHOB ¥ aHHOHOB B 00ECIICUCHNH ITPOIECCOB KU3HEACATEILHOCTH. Y Yaliecs TOJDKHBI YMETh:

- OOBACHATh NPUYUHBI OCOOBIX CBOMCTB BOIbl. OCHOBHBIC MOHATHS. CBOWCTBa BOABL. MUHEpAIbHBEIC COJH.
I'mapodunbabie U ruapodoOHbIE BeliecTBa.

Tema 2.4 OPTAHUYECKHUE BEIIECTBA. OBIIAS XAPAKTEPUCTUKA. JIMITUABI (1 49)

Opranudeckue MoJEeKyJbl. HU3KoMONeKyIsapHble U BBICOKOMOJEKYJSIPHBIE COeqUHEeHUs. JIMmuabl: cTpoeHwue,
knaccudukaus u ouosoruueckas poias. [IPEJJMETHBIE PE3YJIbTATHI OBYUEHNM A

Yuaiuecs JOJKHbI 3HATh:

- IPUHIUIIBI CTPYKTYPHOU OpTaHU3aIHA ¥ (PYHKIIUH JTHITAIOB.

-gamuecs TOJKHBI YMETh:

- XapakTepu30BaTh QyHKIMA JATHA0B. OCHOBHBIC NOHATHA. JInmunel. Jlnmonasl. HeliTpanbHBIC KUPHI.
Tema 2.5 OPTAHUYECKUE BEHIECTBA. YI'JIEBOJBbI. BEJIKH (2 1)

YrieBonsl: cTpoeHHe M Ouosorudeckas posib. MoHocaxapuasl M monucaxapuabl. benkn — Ouostormueckne
MOJIMMEPBI; UX CTPYKTypHas opranuzanus. OyHkuuu OeNKoBbIX MoJieKkynl. benku-¢epmentsl. CTpyKTypbl Oeska:
NepBUYHAS, BTOPUYHAS, TPETHYHAA, YeTBepTHUHAs. [leHaTypanus u peHaTypanus 0enkoB. JleMoHCTpalusl.

OO0BeMHbBIE MOJICTH CTPYKTYPHOM OpraHU3aIMH OHOJIOTHYECKHIX TIOIMMEPOB — OEIKOB.
NPEAMETHBIE PE3YJIbTATBI OB YUYEHUSA

VYyamuecs: 40IKHBI 3HATh:

- IPUHIMIBI CTPYKTYPHOH OpraHu3aliy U QyHKINH OEJIKOB M yTIIICBOIOB,;

- KJIacCU(HKAIMIO YIIICBOAOB. YUalluecs TOHKHBI YMETh:

- OOBSICHATH IPUHIUIT AEHCTBUS (PEPMEHTOB;

- XapaKTepu30BaTh (PYHKIUH OEIKOB U yTIICBOJIOB.

OCHOBHBIE TOHSTHUS.

VYraesoasl. MoHocaxapuabl, nonucaxapuabl. beiaku. buonornueckue nonumepsl. JleHatypaius U peHatypamus
OeTKoB.



Tema 2.6 OPTAHNYECKHE BEHIECTBA. HYKJIEMHOBBIE KUCJIOTBI (2 1)

JHK — wmonekynsl HacuenctBeHHOCTH. Penymmmkanusa JJHK, mepemaua nHacnmencTBeHHON wHGpoOpManuy w3
TIOKOJICHHUS B MoKoJeHne. [lepenada HacineqcTBeHHONW MH(pOpMaIH U3 sApa B MUTOIUIa3My; TpaHckpumusa. PHK:
cTpykTypa u pynkmmn. Madpopmannonssie, TpancnopTHeie, pudocomanpaeie PHK. JlemorcTparus.

OOBeMHBIE MOJENH HYKIEHHOBBIX KHCIIOT.

INPEAMETHBIE PE3YJIbTATBI OBYUYEHHUSA

VYyamuecs 1OMKHbI 3HATH!

- IPUHIMIBI CTPYKTYPHOI OpraHu3aniy ¥ yHKIUH HYKJIEHHOBBIX KUCIIOT;

- CTPYKTYPY HYKJIEHHOBBIX KHCIIOT.

VY4amuecs TOMKHBI YMETh!

- XapaKTepu30BaTh (PYHKIUHU HYKJICHHOBBIX KHUCIIOT;

- pa3nmunuath HykienHoBbIe KucnoTsl (JHK u PHK).

OCHOBHBIE TIOHATHSL.

Hyxneunossie kucnotsl. Perunkauust JIHK. Tpanckpunuus. Hykneorun. KomnnemeHTapHOCTD.
Tema 2.7 9YKAPUOTUYECKAS KJIETKA. IUTOIIJIASMA. OPTAHOUMBI (3 u)

Oykapuotnieckas kierka. [Imasmarndeckas MemOpana u ee ¢pyHKuuu. L{uTommazMa SyKapHOTHIECKOH KIETKH.
OpraHou/ibl UTOIUIA3MBI, X CTpYKTypa U GpyHkumu. Knaccupukanus opraHounos. Lutockener. Britouenus, ux
3Ha4YEHHE U POJIb B MeTabosu3Me Ki1eToK. OCOOCHHOCTH CTPOCHUS pACTUTENBHON KIETKH. JleMoHCTpanus.

Monenu xneTku. CXxeMbl CTPOEHHSI OPTaHOHUI0B PACTUTEIHHOM U KUBOTHOI KIIETOK.
JlaGopaTopHbIe U IPaKTUYECKUE PAbOTHI

1. OpraHouzasl KJIETKH (BUPTYaJIbHO C IOMOIIBIO MYJITUMEANHHOTO MPUIOKEHUS K YICOHUKY).
2. IlpuroroBneHune n onMcaHWE MUKPOIIPENIAPATOB KJIETOK PACTECHHHA.
NPEIMETHBIE PE3YJbTATBI OBYUYEHUSA

VYuamuecs 10KHBI 3HATD:

- CTpPOEHHE 3YKapHOTHIECKON KIICTKH;

- 0COOCHHOCTH PACTHTENILHBIX W )KUBOTHBIX KIIETOK;

- KJTacCU()HUKAIMIO OPTAaHOUIOB KIIETKH.

VYyamuecs: A0IKHBI YMETh!

- XapaKkTepu30BaTh (YHKIIMHA OPTaHOUIOB;

- OTIpEeIeNATh 3HAUCHHUE BKIIIOUYEHUN.

OCHOBHBIE TIOHSTHS.

ayKapI/IOTI/I"ICCKaSI kieTka. IlmasmaTtmdeckas MeM6paHa. OpFaHOI/II[LI HUTOIINIa3MBI. H€M€M6paHHBI€,
0HHOM€M6paHHLIC u HByXM€M6paHHHC OpraHoOu/JbI. Bxirouenust.

Tema 2.8 KIETOYHOE AIPO. XPOMOCOMBI (1 )

KrneTo4yHoe sApo — LEHTP YIpPaBICHHUS KU3HEACATEILHOCTHIO KIICTKU. CTPYKTYPBI KIETOYHOTO Spa: sIepHas
060109Ka, XpOMaTHH (TE€TEPOXPOMATHH ), SAPHIIIKO. XPOMOCOMEI. KapuoTtwi.

HNPEIMETHBIE PE3YJbTATBI OBYUYEHUSA



VYyamuecs: 40IKHBI 3HATh:

- cTpoeHHe U QYHKINHA SApPa;

- 3HaYCHHE TIOCTOSHCTBA YHCIa U (OPMBI XPOMOCOM B KIIETKE.

Vyamuecs A0IKHBI YMETh!

- ONMCHIBATh TEHETUYECKUH amapaT KIETOK-3yKapHoT;

- ONHCHIBATH CTPOCHHUE U (YHKIIHU XPOMOCOM;

- 1aBaTh ONPEACICHUE KaPUOTUIIA U XapaKTEPU30BaTh €ro.

OCHOBHbIE TIOHATHS.

Xpomocombl. KapuoTumn. JIMTIONIHBIN 1 TalIOUIHBIH HA0OPEI XPOMOCOM.
Tema 2.9 IPOKAPUOTUYECKAS KIIETKA (1 4v)

[Tpoxapuotnueckue KIeTky; popMa U pazmepbl. CTpoeHHE LUTOIIIa3Mbl OAKTEpUATIbHOM KIIETKH; OpraHn3alys
MeTabonn3Ma y mpokapruoT. [ enerndeckuii anmapar 6akrepuii. CopoobpasoBanne. PazmMHoxeHHe. MecTo n ponb
MPOKAPHOT B OMOIIEHO3aX.

JlabopaTopHBIE U IpaKTHYECKUE PAOOTHI

3.M3yueHne KIeToK OakTepuil Ha TOTOBBIX MUKpOTIpETIaparax.

NPEAMETHBIE PE3YJIbTATHI OBYUYEHUSA

Yuamuecs JOJIKHBI 3HATh:

- CTPOEHHUE MTPOKAPUOTHUECKOH KIIETKH;

- MHOT000Opa3ue MpoKapuoT.

VYyamuecs A0KHBI YMETh!

- XapaKTepU30BaTh OPraHU3ALUI0 META00IU3Ma y IPOKAPHOT;

- ONHCHIBATh TEHETHUYESCKUIA anmapar OakTepHii, X CIIopooOpa3oBaHUe M Pa3MHOKECHUE.

OcHoBHBbIe IOHATHA. [IpokapuoTer, 6akTepuu, nnaHoOakrepun. Hykneonn. Mypeus.
Tema 2.10 PEAJIU3ALIMSI HACJIEJCTBEHHOM MH®OPMAIIUM B KJIETKE (3 4)

I'eH, reHeTH4ecKuii KOJ, CBOWCTBAa T€HETHUECKOTO KOJA. DTalbl pealn3alid T'eHeTHYeCKOH MH(pOpManuu B
KJIeTKe (TPaHCKPHIIIHA U TpaHcsuus). JleMoHcTpanys.

Tabnmna renernyeckoro xoaa. [Ipoctpancreennas moxens JIHK. Cxema 6nocuHTe3a Oenka.
NMPEAMETHBIE PE3YJbTATHI OBYUEHUS

VYyamuecs: 40IKHBI 3HATh:

- OoIpe/ieIeHUE T'eHa;

- CBOWCTBa 'eHETHYECKOTO KOJIa;

- Tambl peaiM3aliy HaclIeICTBEHHOW HH(OPMALIHH.

VYuaiuecs 10KHBI YMETh:

- UCTIOJIb30BaTh MPUHINI KOMIUIEMEHTAPHOCTH IIPH MOCTPOSHUN CXEM HYKJICMHOBBIX KHCIIOT;
- ONUCHIBATH TPOLECCHI, IPOUCXOIIINE MPU OHOCHHTE3E OenKa.

OCHOBHBIE MOHSTHUS.

T'en, renernueckuit kog. Kogon. Tpuruter. AntuxkonoH. Tpanckpunuus. TpaHcusius.



Tema 2.11 HEKJIETOYHASA ®OPMA KU3HU: BUPYCBI (1 1)

OcCOOeHHOCTH CTpOCHUS M pa3MHOXKeHHs BHpycoB. JKu3HenHerd mukn BUY. Bupychple 3a0oneBaHus 1
npodumakTika ux pactnpoctpanerns. CITN/] m Mepsl ero mpoQIIaKTHKH.

JemoncTpanust.

Cxema CcTpoeHHs BHpYyca.

HNPEIMETHBIE PE3YJbTATBI OBYUYEHUSA

VYyamuecs 1OMKHbI 3HATH!

- 0COOCHHOCTH CTPOCHHUS BUPYCOB;

- BUpYCHBIE 0OJIE3HU YeNOBeKa,;

- Mepbl IPODUIIAKTUKY BUPYCHBIX 3a00J1€BaHHUI YeJIOBEKa.

Vyamuecs A0KHBI YMETh!

- onmchIBaTh km3HeHHBIN KT BUY. OcHoBHBIC oHATHS. Bupyc. Bakrepuodar. Kamcua.
METANPEJMETHBIE PE3YJIbTATbBI OBYYEHUS

VYyamuecs: 10IDKHBI YMETh:

- COCTaBIIATH CXEMBI U TaOIHIIBI JUT MHTETPALNH TIOJTydCHHBIX 3HAHUH;

- 0000maTh HHPOPMAITUIO U JeNaTh BEIBOJHI;

- paboTaTh C TOMOJHUTEIHHBIMU HCTOYHUKAMHU HH(POPMAIIHH;

- CAMOCTOSATENIEHO COCTAaBJIATh CXEMBI IIPOLIECCOB M CBS3HBII pacckas 1o HUM;

- paboTaTh ¢ MUKPOCKOIIOM U M3TOTABIMBATh MPOCTEHININE MPEIapaThl Uil MUKPOCKOITNYECKOTO HCCIICTOBAHMS.
MexnpeamerHsie cBsi3u Heopranuueckas Xxumust. Xumu4deckue cBa3u. CTpOSHHE BEIeCTBA.

OpFaHI/I‘IeCKaSI XHUMU. HpI/IHHI/IHLI OpraHmu3anui OPraHUYCCKUX Coe[[HHeHHﬁ. YFHGBOZ[I)I, JIUIUABI, XHUPBI,
6€J'IKI/I, HYKJICUHOBBIC KUCJIOTBI.

®usznka. CBONCTBA )KUIKOCTEH, TEIJIOBbIE SIBICHUS. 3aKOHBI TEPMOJIMHAMUKHU U ONTHKH.
Paznmen 3 Opranmswm (40 q)
Tema 3.1 OPTAHU3M — EJIMHOE HEJOE. MHOI'OOBPA3HUE OPITAHHU3MOB (1 4)

PaznooOpasne opraHu3MoB (OHOKJIETOUHBIE I MHOTOKJIETOYHbIE OPraHn3Mbl). MHOTOKJIETOYHBIH OpraHn3M Kak
JICKpeTHas cucteMa (TKaHH, opraHsl). KojoHuamsHBIE OpraHU3MEI.

JemoHcTparusi.

IIpumepbl OTHOKIIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB.

MNPEJIMETHBIE PE3YJIbTATbBI OBYUEHUS

Yyammecs TOJDKHBI 3HATh:

- OIpeJIelIeHHe OpraHu3Ma;

- MHOT000Opa3ue OpraHu3MOB (OTHOKIICTOYHBIC, KOJIOHHAIbHBIC, MHOTOKIICTOYHEIE).

VYuyaruecs: 10JKHBI YMETb:

- pa3nuyaTh OJHOKJIETOYHbIE, KOJIOHUAIbHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. OCHOBHBIE TOHATHUS.
Opranusm. OQHOKJIETOYHBIH OpraHu3M. MHOTOKJIETOYHBIH OpraHU3M.

Tema 3.2 OGMEH BEIIIECTB U IPEBPAIIIEHUE DHEPTUW. DHEPTETUYECKWU OBMEH (3 u)



OOMeH BeIecTB W TpeBpallcHue dHepruu B KieTke. [lnactmyeckuil m sHepreTmueckuid oomeH. ATD kak
YHUBEPCANbHBIH UCTOYHHUK DHEPriH. MaKpOIpruueckue CBs3H. DTallbl JHEPreTHYECKOro OOMeHa, paclieruieHHe
TITFOKO3BI.

JemoncTpanusl.

CxeMma 0OMeHa BEILIECTB.

MNPEIMETHBIE PE3YJbTATHI OBYUYEHUSA

Vuyanuecs: JOIKHLI 3HATh:

- 3Tansl 0OMEHA BEIIECTB;

- ATambl YHEPTETUUCCKOTrO OOMEHa.

VYdarnuecs TOKHBI YMETh:

- OIIKUCBIBATH 06MCH BCIIICCTB U npeBpameHI/Ie 3H€pI‘I/II/I B KJICTKC,
- IPUBOAMTH TIOATAITHO MPOIIECC IHEPTETHIESCKOTO OOMEHA.
OCHOBHEBIE MTOHATHS.

OO6MmeH BemecTB. MeTtabomm3m. DHepreruueckuii oomeH. [Inmactnaeckuit oomern. AT®. 'mukomms. Kinerounoe
JIBIXaHHE.

Tema 3.3 IINIACTUYECKHAA OBMEH. ®OTOCHUHTE3 (3 4)

Tumnel nuranus. ABToTpods! 1 rereporpodsl. @otocuntes. asbl porocuHTeza. OcOOEHHOCTH OOMEHA BEIIECTB
y pacTeHUii, >KHBOTHBIX U TPHOOB.

JemMoHcTpanus.

Cxema ¢oTocuHTE3A.

NPEAMETHBIE PE3YJbTATHI OBYUEHUS

VYyamuecs 10IHKHBI 3HATH:

- IPUMEPHI MIACTHIECKOT0 00OMEHa;

- Tanbl POTOCHHTE3A U €r0 POJIb B IIPHPOJE.

VYyamuecs: 10IDKHBI YMETh:

- ONMCHIBaTh OOMEH BEIIECTB U MIPEBPAIlEHUE SHEPTHH B KIIECTKE;

- MPUBOANTH TIOAPOOHYIO CXeMy IporieccoB (hOToCHHTE3a 1 OrocuHTe3a Oenka. OCHOBHBIE TTOHSTHS.
ABtotpodsr. I'eteporpodsr. DoTocunre3. CreToBas dasza. TemHoBas dasa.
Tema 3.4 JEJIEHUE KJIETKA. MUTO3 (2 u)

Henenne xmerok. Kierkm B MHOTOKIeTOYHOM opranusMe. IloHsatme o naud¢epeHIpoBKe KIETOK
MHOTOKJIETOYHOTO OpraHm3Ma. MwuroTtndyeckuit 1k wHTepdasa, peaymwmkamus JHK; wuTo3, dazsr
MHUTOTHYECKOTO JIEJICHNUS! M MPeoOpa3oBaHusl XpOMOCOM; OMOJIOTMYECKUI CMBICI M 3HaueHne Muro3a (Oecroioe
Pa3MHOXEHHE, POCT, BOCIIOJIHEHHE KJICTOUHBIX IIOTEPh B (PM3HOJOTHIECKUX M MATOJIOIMYECKUX YCIOBHSX).

JemoHcTpanus.

OUrypsl MUTOTHIECKOTO JICICHUS B KJIETKaX KOPEIIKa JIyKa 01 MUKPOCKOIIOM U Ha CXeMe.
JlabopaTopHBIE U MPAKTHYCCKUE PAOOTEHI

4. VI3yuenne MHTO3a B KJIETKaX KOpEIKa Jyka (BUPTYadbHO W/WJIM HAa TOTOBBIX Tpernaparax).

INPEAMETHBIE PE3YJIbTATBI OBYUYEHHUSA



VYuanuecs 10KHBI 3HATH:

- MUTOTHYECKHH U KU3HCHHBIH LIMKIIBI KICTKY;

- OHoJIorMYecKoe 3HaYeHHUEe MUTO3a.

VYuammecs TODKHBI YMETb:

- OIIMCHIBATh CTPOCHUE U (QYHKIIMH XPOMOCOM;

- IaBaTh ONPEACIICHHE KAPHOTHIIA H XapaKTEePH30BaTh €To;
- ONHUCHIBATH MUTO3 1O (azam;

- pa3nM4YaTh MUTOTHYECKUI U )KU3HEHHBIH [IUKIIBI KIETKH.
OCHOBHBIE TIOHATHSL.

Kuznennsrit nukn kiaetku. XpomocoMsl. Kapuotun. MuToTHUYecKHil IUKI; MUTO3. buonorndeckuil cMmbici
muTto3a. [Ipodasa. Meradaza. Anadasa. Tenodasa. Permkanus (penymnukarms) JJHK.

Tema 3.5 PASMHOKEHHE: BECITIOJIOE U ITOJOBOE (2 4)

Cymuocts 1 GOpMBI Pa3MHOXKEHHS OpPraHW3MOB. becrosoe pasMHOXKEHHE PACTCHHWH W JKMBOTHBIX. BubI
Oecriooro pa3MHOXEHHs. BapnaHThl BereTaTHBHOro pa3MHOXeHUs. IloroBoe pa3MHOXKEHHME >KHBOTHBIX U
pacTeHuil; TaMeTEl, IT0JIOBOH nponecc. bronorndyeckoe 3HaueHNE MTOJIOBOTO pa3MHOKEHNUS. JleMoHCTpamms.

CXeMBl, WUTIOCTPUPYIOIINE CIIOCOOBI BEreTaTHBHOTO Pa3MHOXKEHUS PACTEHHMI; MUKpOIpenaparsl SHIEeKIeTOK;
¢oTtorpaduu, oTpakarouye pazHoodpasre IOTOMCTBA Y OHOIT ITapbl POIUTENCH.

MNPEIMETHBIE PE3YJIBTATBI OBYUEHUSA

Yuyamuecs TOJDKHEI 3HATh:

- (hopMBI 1 pacIPOCTPAHEHHOCTh OECIIOIOT0 Pa3MHOKEHUS;

- CYIIHOCTh TIOJIOBOTO Pa3MHOKEHUS U €T0 OMOJIOTHYECKOE 3HAUEHUE.
Yyamuecs: JOJKHBI YMETb:

- XapaKTepU30BaTh OMOIOTHYEeCKOe 3HAUCHHE OECIIONIOr0 Pa3MHOKCHHS,
- O0OBSACHSTH MPEUMYIIECTBO ITOJIOBOTO PAa3MHOKCHHSI.

OCHOBHEIE MTOHSTHS.

PasmHoxenne. becrnionoe pasmHoxeHue. [lomoBoe pasmHokeHue. BererarnBHoe pa3mHOXeHue. Jlenenwe.
Cnopoo6pazoBanue. Criopa. Pereneparusi.

Tema 3.6 OGPA3OBAHUE MTOJIOBBIX KJIETOK. MEHO3 (2 u)

Meiio3 1 ero oMU OT MHTO3a. bHonormueckoe 3HaueHWe Meio3a. ['amerorenes. DTambl 00pa30BaHUS
MOJIOBBIX KJIETOK: Pa3MHOXKEHHE, POCT, CO3peBaHMEe (Mei03) M (OpMHpPOBAHME MOJOBHIX KIeTOK. OcoOeHHOCTH
criepMaToreHe3a  OBOreHe3a. 3HaueHHe raMeTOreHes3a.

INPEJMETHBIE PE3YJIbTATBI OBYYEHUSA

VY4amuecs 10IKHBI 3HATh!

- CYIIHOCTh Mei{03a 1 ero OHOJIOrNYecKoe 3HaUeHHE;

- IPOLIECC T'AMETOI'€HE3a U €r0 JTAallbL.

VY4amuecs 10IKHbBI YMETh!

- XapaKTepU30BaTh OMOJIOTHYECKOE 3HAUCHHE ITOJIOBOTO PA3MHOXKEHHS;

- 00BSICHSTH TIPOLIECC MEH03a U XapaKTepU30BaTh €ro ITaIlbl;



- ONKCHIBATH MPOIIECC TAMETOTE€HE3a M BBIICIIATE OCOOCHHOCTH CIIEpMAaTOTreHE3a M OBOIeHE3a.
OCHOBHBIE TTOHSTHS.

Meiioz. 'amersl. fimexierka. Cnepmarosonn. Cnepmuii. ['amerorenes. Crnepmarorenes. OBorene3. Cranmus
pasmHoxeHus. Cragmsa pocta. Cramms cospeBanus. Cragms (opMHUpOBaHUSA. Pa3ienbHOIONBIE OpPraHU3MBL
T'epmadponuTsr.

Tema 3.7 OINIOJOTBOPEHHE (2 u)

Omnog0TBOpEHHE U €ro CYIIHOCTh. BHOMOTMYEecKUil CMBICT OIJIOJOTBOPEHHs. BapuaHThl OIUIOJOTBOPEHUS
(Hapy>kHOe, BHYTpEHHEe, NMEepPEeKPECTHOE, CaMOOIUIOJOTBOPEHHE, €CTECTBEHHOE M MCKyccTBeHHOE). OcobeHHOCTH
OTUIOIOTBOpEHUs Y pacTeHuil. J{BoitHoe oroaoTBopenue y nokpeitoceMeHHbix. [IPEJIMETHBIE PE3VYJIBTATHI
OBYUYEHUA

VYyamuecs 1OMKHbI 3HATh:

- CYIIIHOCTbH OTIJIOZIOTBOPEHUS M €TO PA3HOBUIHOCTH.

VYyamuecs: 10IDKHBI YMETh:

- 00BSICHSATB TPOILECC OIIOJOTBOPEHHS M 00pPa30BaHUS 3UTOTHI.

OCHOBHBIE TIOHATHSL.

OmogoTBOpeHKe: HAapyKHOe, BHyTpeHHee. OceMeHeHne. 3uroTa. J|BoifHOE OII00TBOPEHHE.
Tema 3.8 UHANBUJAYAJIBHOE PASBUTHUE OPT'TAHU3MOB (2 4)

OMOpHOHANBHBIA nepros pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJeHHs; 00pa3oBaHHE OJHOCIOHHOIO
3apojbliia — OIacTynbl. ['acTpynauus; 3aKOHOMEPHOCTH 00pa30BaHUS ABYXCIOWHOTO 3apojblllla — TacTPyJIbL.
[TepBuuHbIiA OpraHoreHe3 W JAajbHeimas nuddepeHpoBKka TKaHel, opraHoB u cucteM. [1ocTaMOpHOHANBHBIN
nepuos pa3BuTHs. PopMbI MOCTIMOPHOHATIFHOTO TMepHoAa pa3BUTHA. HempsMoe pa3BuTHe; HONHBIM U HEMOIHBIHA
meramopdo3. bruonornueckuii cMpicn pazButus ¢ meramopdosom. [Ipsmoe passurue. JJemoncTpanms.

Tabuuupl, WUTIOCTPUPYIOIIME IPOIECCHl PaHHUX 3TaloB SMOPHOHAIBHOTO pa3BUTHA M MeTamopdosza y
YWICHUCTOHOTUX, ITO3BOHOYHBIX (KECTKOKPBUIBIX M YEIIyeKPBUIBIX, aM(uouii); cxeMbl MpeoOpa3oBaHHsl OPraHOB U
TKaHeH B IIpolecce OHTO- U (rtorenesa.

MNPEIMETHBIE PE3YJBTATBI OBYUEHUA

Yuyamuecs TOJDKHEI 3HATh:

- OTIpeJIeTICHHE MTOHITHS KOHTOTEHE3Y;

- IEPUOIN3AIINI0 HHAUBUYaIbHOTO Pa3BUTHS;

- 9TaIbl SMOPUOHATLHOTO Pa3BUTHS,

- opMBI TOCTIMOPHOHAILHOTO Pa3BUTHS,

- 0COOCHHOCTH MPSIMOTO Pa3BHUTHSL.

VYyamuecs: 10JKHBl YMETb:

- OIHCHIBATH MPOIIECCHI, IPOUCXOIAIINE IPU APOOIICHUH, TACTPYIISIIMHA U OPTaHOTEHE3E;
- XapakTepu30BaTh (POPMBI HOCTIMOPHOHAIBEHOTO Pa3BUTHS;

- pa3IM4aTh NOJHBIN U HETTOIHBIA MeTaMop(o3;

- PacKphIBaTh OMOJIOTUIECKUI CMBICI Pa3BUTHS C METaMOP(O30M;
- XapaKTeprU30BaTh ITAIBI OHTOTECHE3A.

OCHOBHBIE TIOHATHS.



Omntorene3. Tumbl oHTOreHe3a. OMOpuorenes. Jpobnenne. [actpynsmusa. Heiipyma. Poct: orpaHuueHHBIA U
HEOTPaHUYCHHBIN.

Tema 3.9 OHTOI'EHE3 YUEJIOBEKA. PEITPOJAYKTHBHOE 3JOPOBBE (2 uv)

Oco0eHHOCTH 3MOPHOHAJIBHOTO pAa3BHTHSA dYeJNOBeKa. [Ipomecchl, NPOWUCXOMANINEe Ha paHHUX 3Tamax
sMOpuorerneza (popmupoBanme Mopymnsl u Omactynsl). [IpemmuromHeli W IUIOAHBIA Tepuonsl. PoxkmeHwme.
ITocToMOpHOHATBHBIN TEPHO Pa3BUTHS: TOPETPOTYKTHBHBIA, PENPOAYKTHBHBIN MEPHOABI, CTapEHHE H CMEPTh.
Kpurnueckue mnepuonsl OHTOTeHe3a. BiusiHME HUKOTHHA, ANKOTOJsl W HAapKOTHKOB Ha Pa3BHTHE 3apoJbllia H
PENpPOYKTUBHOE 310POBbE UEIIOBEKA.

JemMoHcTpanus.

TaOauIbl, WILTFOCTPUPYIOIUE MPOIIECCHl PAHHUX 3TAMOB YMOPHOHALHOTO PA3BHUTHUS YEIOBEKA.
HNPEAMETHBIE PE3YJBbTATBI OBYUEHUSA

Vuarnuecs JOJKHEI 3HATh:

- 0COOCHHOCTH OHTOI'€HE3a YEJIOBEKA;

- IEPHUOIN3AIIUI0 HHINBHTyaTbHOTO Pa3BUTHS YEIIOBEKA;

- Tarbl SMOPHOHAIEHOTO PA3BUTHUS YEIOBEKA;

- 0COOCHHOCTH ¥ MIEPHOTU3AIIIO TOCTAIMOPHOHATHFHOTO Pa3BUTHS YEIIOBEKA. YUaIInecs TODKHBI YMETh!
- ONKCHIBATH MPOIIECCHI, MPOUCXOASIINE IPU APOOIICHHH, TACTPYIIALUN U OPTaHOTCHE3E YEJI0BEKaA;

- XapaKTepU30BaTh MOCTIMOPHOHAIBHOE PA3BUTHE YEIOBEKA 10 ATAMAaM U KPUTHYECKUE TIEPUOIBI OHTOTCHE3a.
OCHOBHEBIE TTOHSITHS.

Mopyna. bnactyna. I'actpyna. Helipyna. JopenpoaykTuBHblii nepuoi. PenponykrtuBHbii nepuoj. Ilepuon
CTapeHHsL.

Tema 3.10 TEHETHKA — HAYKA O 3AKOHOMEPHOCTAX HACJIEACTBEHHOCTH H
MU3MEHYMBOCTU. I'. MEHJEJIb — OCHOBOINOJO/KHUK 'EHETHUKM (1 4)

Otkpeitre I'. MeHnmeneM 3aKOHOMEPHOCTEH HaclieZOBaHUS Mpu3HAKOB. OCHOBHBIC MOHSTHS TEHETHKH (TCH,
JIOKYC, TOMOJIOTHYHBIE XPOMOCOMBI, TOMO3WTOTa, T€TEPO3UTOTa, IOMHHAHTHOCTH, PEIECCHBHOCTh, TECHOTHII,
(enoTum). ['MOpUIOTOTYSCKUI METO U3YIEHUS HACIEACTBEHHOCTH.

JemoHcTpanusi.

POI[OCJ'IOBHI)IC BBIJAOIINXCS Hpe}]CTaBI/ITeHteI KYJIbTYPBI. XpOMOCOMHbIe aHOMaJIukh 4YCJIOBEKA H UX
(t)eHOTI/IHI/I‘IeCKI/Ie TIPOABIICHUA.

MNPEJIMETHBIE PE3YJIbTATbBI OBYUEHUSA

Yyammecs TOJDKHEI 3HATh:

- OCHOBHBIC I'€HETUICCKHE TIOHATHS: TeH, JOMHHAHTHBIN MIPHU3HAK, PEICCCUBHBIA PU3HAK, ()CHOTHII, TCHOTHIT;
- CYIHOCTh THOPHIONIOTHYECKOTO METOAa U3YUCHHS HACIICACTBEHHOCTH. Y Yaluecs JODKHBI YMETh:

- HCHOJIb30BAaTh T'€HETHUYCCKYHO CHUMBOJIMKY MPHU COCTABJICHUU CXEM CKPCUIMBAHUSA, - 3alKUCbIBATh I'€HOTHUIILI
OpPraHM3MOB U BBINIHMCHIBATH UX I'aMEThbI.

OCHOBHEBIE TOHATHS.

Hacnencreennocts. U3menunBocts. ['en. 'enotun. ®enorun. Asmtens. JloMuHaHTHBIA TTpu3HaK. PerneccuBHbBIN
npu3Hak. [ mbpun. AnbTepHATUBHBIN npu3Hak. ['omo3urora. ['eTepo3urora.

Tema 3.11 3AKOHOMEPHOCTH HACJIEJOBAHUA. MOHOI'MBPU/THOE CKPEIHIMBAHMUE (3 u)



Monorubpunnoe ckpemuBaHue. J(OMHHAHTHBIE M PEIECCHBHBIC NPWU3HAKU. AJUIEIM W aJUIeNIbHBIE TEHBIL.
T'omo3uroThl U reTepo3urothl. [lepBriii 3akoH MeHens — 3aKoH eIWHOO0Opasusi THOPUIOB TEPBOTO IMOKOJICHHUS
(mpaBmito momMuHUpPOBaHUA). BTOpoit 3akoH MeHmens — 3aKOH pacUieTieHns. 3aKoH (THIIOTe3a) YHCTOTHI TaMeT.
HuTonorudeckre 0CHOBHI MOHOTHOPHIHOTO CKPEIINBAHUS.

JemoncTpanust.

CxeMBbl CKpeIInBaHs, WIDTIOCTPHPYIONIHE ONBITH . MeHens 10 MOHOTHOPHIHOMY CKPEITUBAHHIO.
JlabopaTopHbIC U MPAKTHYCCKUE PAOOTHI

5.Pemienue 3aga4 Ha MOHOTHOPUIHOE CKPELIMBAHUE.
NPEJIMETHBIE PE3YJIbTATbBI OBYUEHUSA

VYuyanuecs: J0TKHBI 3HATh:

- TIEpBBIM U BTOPOil 3aKOHBI MeHnpens;

- 3aKOH YHCTOTHI TaMeT;

- IUTOJOTHYECKIE OCHOBHI MOHOTHOPHIHOTO CKPEIINBAHUS.
Vyamuecs A0TKHBI YMETh:

- COCTaBJISTH CXEMBI MOHOTHOPHTHOTO CKpPCIIHBAHUS;

- pemaTh TeHeTHYECKUE 3a1a9 Ha MOHOTHOPUIHOE CKPEIIUBAHHC.
OCHOBHEIE ITOHSTHS.

JIoMUHaHTHBIN NPU3HAK, PELECCHBHBIN MpU3HAK. AJUIeNb, aljeibHbIe TeHbl. 3aKOH eIMHO00pa3us rMOpUIOB
MIEPBOTO MOKOJICHHUS. 3aKOH PACIICIUICHUS. 3aKOH YUCTOTHI TaMeT. | OMO3UIOTHBIE U T€TEePO3UTOTHBIE OPTaHU3MBI.

Tema 3.12 3AKOHOMEPHOCTHU HACJIEJOBAHUSL. IUT'UBPUHOE CKPEILIUBAHUE (3 1)

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO HACJICOBAaHHS IPU3HAKOB.
Ananmsupyromiee ckpemybanue. JlemoncTpanua. CxeMbl CKpeIuBaHysl, WILIIOCTpUpYomue onbITsl I'. Menaens no
JUTHOPUIHOMY CKpPEIIUBAHUIO.

JlabopaTopHBIE U IPaKTHYECKUE PaOOTHI

6.Pemenne 3ama4 Ha TUTHOPUTHOE CKPEITHBAHNE.

OPEJIMETHBIE PE3YJIbTATBI OBYYEHUSA

VYwyamuecs 40KHBI 3HATh:

- TpeTuii 3akoH MeHens.

VYyamuecs: A0IKHBI YMETh!

- COCTaBJIATh CXEMBI JUTHOPHUIHOTO CKPEIIMBAHNS;

- COCTaBJIATh pelierky Ilennera;

- pemIaTh reHeTHYECKUe 331a41 Ha IUTHOPHUIHOE CKPEIINBaHHUE.

OCHOBHBIE TIOHATHSL.

3aKOH HEe3aBHCUMOI0O HACIE0BaHUs IPU3HAKOB. AHaMU3upyollee ckpemuBanue. Pemerka [Tennera.
Tema 3.13 XPOMOCOMHASA TEOPUSA HACJIEACTBEHHOCTM (2 4)

XpoMmocoMHasi Teopusi HacieIcTBeHHocTH. 3akoH Moprana. ['pynma cuersenus. [IpuunHbl HapyuieHus
crerieHns TeHoB. JlemoncTparusa. CxeMbl CKpeIuBaHus, WILTIOCTPUPYIONINE onbITH T. Moprana u KpOCCHHTOBEp.

JlaGoparopHble 1 TpaKkTUIECKHe PabOTHI



7. Pemenue 3a1a4 Ha CLIIETUICHHOE HACIEOBaHUE ITPU3HAKOB.

HOPEJMETHBIE PE3YJIbTATBI OBYYEHUSA

VYyammecs: JOJKHBI 3HATH:

- OCHOBHBIE TTOJIOKEHUS XPOMOCOMHOM TEOPHUHU HACIEICTBEHHOCTH;

- 3aKk0H MopraHa;

- IPUYUHBI HAPYIICHUS CLETUICHUS.

VYyamuecs T0IKHBI YMETh!

- COCTaBJIATh CXEMBI CKPELIUBAaHUS IIPU CLEIUIEHHOM HacJeOBaHUU NPU3HAKOB. OCHOBHBIE OHATHS.
XpoMocoMHas TeOpHUs HacIeICTBEHHOCTU. 3akoH Moprana. Kpoccunrosep. I'pynna cuenneHus.
Tema 3.14 COBPEMEHHBIE ITPEJICTABJIEHUSA O TEHE U TEHOME (2 u)

I'enom. I'eHoTHMD Kak cucTeMa B3aUMOJCHCTBYIOUIMX T€HOB. B3auMoAeHCTBUA ajuleNbHBIX U HeaJIEIbHBIX
reHoB. JlemoHcTpanusa. CXxeMbl FTEHOMOB M T€HOTHUIIOB.

INPEIMETHBIE PE3YJbTATBI OBYUYEHUSA
VYyamuecs: 10IDKHBI 3HATH:

- OTIPEIEIICHNUS TOHATHI «T€HOM) M «TCHOTHUID;

- BUZIBI B3aUMO/ICHCTBYSI TEHOB.

Vyamuecs A0KHBI YMETh!

- pa3nMyaTh MOHATHUS «TEHOM», «T€HOTHID», «I€HODOH»;

- OMpeAessATh BHIBI B3aWMOJEWCTBUS AJUICNBHBIX U HeaUIeIbHBIX TeHOB. OCHOBHbIE MOHATHS. ['eH. ['eHOM.
I'enotun. B3anmMonelcTBUS T€HOB.

Tema 3.15 TEHETHKA MOJIA (3 v)

XpOMOCOMHOG OIIpCACIICHUC T10J1a. AyTOCOMBI U IOJIOBBIC XPOMOCOMBI. I'omoramMeTHBIN 1 FeTepOI‘aMeTHHﬁ II0JI.
HpI/ISHaKI/I, CHCIIJICHHBIC C ITOJIOM. I[eMOHCTpaI_lI/ISI.

CXeMBI XpOMOCOMHOTO OTIPEJICIICHUS 0TI,

JlabopaTopHBIE U IPaKTHYECKUE PaOOTHI

8. Pemrenvie 3a7a4 Ha CIIETDICHHOE C IIOJIOM HACIIeIOBAaHHE IPU3HAKOB.

NPEJIMETHBIE PE3YJIbTATbBI OBYUEHUSA

Yyammecs TOJDKHEI 3HATh:

- XpOMOCOMHOE OIpeIeTICHHE MOJIa;

- MPU3HAKH, CIIETUICHHBIE C TIOJIOM;

- TOMOTaMETHBIN ¥ T€TePOTaMETHBIN T0J y Pa3IMYHBIX OPTaHU3MOB.

VYyaiuecs: 10JKHBI YMETb:

- COCTaBJISITh CXEMbl CKPEIIUBAHUS IIPU HACIIEOBAHUH NPU3HAKOB, CUEIUIEHHBIX C TOJIOM;
- OIpelIeNsITh TOMOTaMETHBIN U FeTepOraMeTHBIN MOJI Mo cxemMaM ckpeluBaHusi. OCHOBHBIE TOHSTHSL.
ITon. l'omorameTHsbi# noJ1. ['eTeporametHsiii moi. Ilpru3Haky, CUENICHHBIE C MTOJIOM.

Tema 3.16 UBMEHUYNBOCTb: HACJIEJACTBEHHASA 1 HEHACJIEACTBEHHAA (2 1)



V3MeHunBOCTh KaK OJHO M3 OCHOBHBIX CBOMCTB JKMBBIX OpraHM3MoB. HaciencTBeHHas (TeHOTHIHMYECKas,
WHIMBUIyallbHasl, HeonpeneiaeHHas). MyTalHoHHas M KOMOHMHATHBHAs M3MEHYHMBOCTb. MyTalMi W MyTareHbl.
HenacnencTBennas (ompezeneHHasi, TPYNIIOBas, MOIU(HUKAIIMOHHAS) H3MEHYMBOCTh. Momndukanuu. Hopma
peaKuum.

JemoncTpanust.

[Iprmeps! HacneACTBEHHOH (MyTaIMOHHOWM W KOMOMHATHBHON) M HEHACIIEICTBEHHOW (MOTU(PHUKAIIMOHHON)
W3MEHUYMBOCTH, MEXaHU3MOB MyTaIluii. JlabopaTopHbie ¥ MPAKTUICCKHUE PAOOTHI

9. U3yueHne Mo UKAIIMOHHON N3MEHUYNBOCTH HA IPUMEPE PACTCHUH.
HPEAMETHBIE PE3YJBTATBI OBYYEHUSA

VYyanuecs AOIKHBI 3HATh:

- onpeielIiCHHE U KiIacCU(DUKAIIUI0 H3MCHIYHUBOCTH;

- KITacCH()HKALINIO HACTICICTBCHHOW N3MEHUNBOCTH;

- IpUMepHl MOAU(UKALINH.

Vyamuecs 0MKHBI YMETh:

- pa3nuyaTh BUJbl U3MEHUYMBOCTH;

- OLIEHUBATh BO3MOJKHBIE ITOCIIECTBUS BIMSHHS MyTarcHOB Ha OPraHU3M.
OCHOBHBIE TIOHATHUSA.

V3MeHYnBOCTh: HACICICTBCHHAS M HEHACICACTBCHHAs. MyTaiuu. Myrtarensl. Moaudukarwu. Hopma peakiuu.
Tema 3.17 TEHETUKA U 3JOPOBBE YEJIOBEKA (2 4)

l'enetuka dYenmoBeka W ee pas3zaenbl. MeToabpl TeHETHKHM dYeloBeka. HacnencTBeHHble OOJI€3HM, TEHHBIE W
XpOMOCOMHI)Ie. COMaTI/I‘-IeCKI/Ie u FeHepaTI/IBHI)Ie MyTaIlI/II/I. HpI/IHHI/IHLI 3L[OpOBOFO o6pa33 JKHU3HHU, TUArHOCTHUKH,
MPOPUIAKTHKHI U JICUCHHS TeHETHUECKUX Ooie3Hell. Mennko-reHeThIecKkoe KOHCYIbTHPOBaHUE.

Jemonctpanusi.

[TpuMepsl T€HHBIX N XPOMOCOMHBIX OOJIE3HEW UesIOBEKa.

NPEIMETHBIE PE3YJbTATHI OBYUYEHUSA

VYyamuecs 10IDKHBI 3HATH:

- KJIaccU(HKaAIMIO MyTallMil U HACIIeICTBEHHBIX OOJIE3HEH YelloBeKa,;

- MPUHIUIIBI 3JOPOBOTO 00pa3a KHU3HU;

- MCTOJbI TMAarHOCTUKH, l'IpO(l)I/IJ'IaKTI/IKI/I " JICYCHUA HACJICACTBCHHBIX 0OO0JIE3HEIA. y‘IaHII/IeCﬂ JOJDKHBI YMETh.
- pa3nM4aTh HaCJIeJICTBEHHbIE OOJIE3HH YEI0OBEKa;

- oLIeHUBaTh (DAaKTOPbI PHCKA BOZHMKHOBEHHSI HACJIEICTBEHHBIX OOJIe3HEH YenoBeKa.

OcHoBHBIE TOHATHS. ['eHHBIE OOJIE3HHU. XpOMOCOMHLIG 6one3nu. ComaTuueckue MyTaluu. FeHepaTI/IBHLIC
MyTalliu.

Tema 3.18 CEJIEKLIUS: OCHOBHBIE METOAbI U JOCTUXKEHUA (2 4)

Cenexuust. Ilopona, copt, mramm. MeToasl cenekiuu. L{eHTpbl IpouCcX0XkKIeHUs KyJIbTYPHBIX pacTeHuil. Bkiazg
H. 1. BaBuioBa B pa3BUTHE '€HETUKHU U ceNeKUMU. JleMoHCcTparusl.

Kapra 1EHTpOB NPOMCXOXKICHUS KYJbTYpPHBIX pacTeHuid. M300pakeHnss MOpOA Pa3iUyYHBIX JOMAIIHUX
JKUBOTHBIX U cOpToB KynbTypHBIX pactenuil. [IPEJIMETHBIE PE3YJIbTATBI ObBYUEHU A

Vyammecs 10KHBI 3HATH:



- OTIpe/ieTICHNE CETICKINH KaK HAyYKH U €€ TEOPETHUECKUE OCHOBHI (TEHETHKA);
- METOJIBI CEIICKITHUH;

- IEHTPHI IPOUCXOKICHUS KYIbTYPHBIX PACTECHHH.

VYyammecs: TOMKHBI YMETh:

- OTIIMYATH IPYT OT APYTa METOJBI CENCKITH;

- Pa3NIUYaTh MOHATHS IIOPOJIAY, KCOPTY, «IITAMM.

OcuoBuble monsTus. Cenekimsa. I[lopoma. Copr. Hltamm. Ot6op. T'mbpumguszanms. BruskopoacTBeHHOE
ckpemuBanue. ['ereposuc. YncTole TUHUU.

Tema 3.19 BUOTEXHOJIOT'UA: JOCTU)KEHUSA U TEPCIHEKTUBBI PAZBUTHA (1 4)

buorexnomorus. I'enHass wumwkeHepusi. ['eHeTmueckn MoaudUIMpOBaHHBIE OpraHu3Mbl. KioHHpoBaHUe.
OTuyecKue acekTsl OMOTeXHONIOTuH. JleMoHCTpanus.

CxeMBbl KIIOHUPOBAHUS ¥ CO3/IaHNS TEHETHYECKH MOAN(DHUINPOBAHHBIX OPTaHU3MOB.
INPEIMETHBIE PE3YJbTATBI OBYUYEHUSA

VYyamuecs: 10IDKHBI 3HATH:

- OTIpeJIeTICHUE U 3aJa4ll OMOTEXHOJIOTUH;

- METO/IbI OMOTEXHOJIOTHH;

- TUYECKHUE aCTIEKThl OMOTEXHOJIOTHYECKHUX Pa3pabOTOK.

VYyamuecs A0KHBI YMETh!

- OIICHHUBATh 3THYECKUE aCMEKTHl HEKOTOPBIX OMOTEXHOIOTHYECKHX pa3padoToK;

- TOHUMAaTh HEOOXOIUMOCTh OHOTEXHOJOTHUECKHX WCCIEIOBAHUN JJIs TOBBIMIEHUS 3(PPEKTUBHOCTH
CeJbCKOXO03SUCTBEHHOTO MPOU3BOJICTBA M CHIDKEHUS C€0ECTOMMOCTH MPOTYKITUH.

OCHOBHEIE MTOHSTHS.

buorexunonorus. ['ennas nnxenepus. Kinonuposanue. buostuka. MexnpeaMeTHble CBSI3U
Heopraandeckas xumust. OXpaHa IpUPOABI OT BO3JICHCTBUSA OTXOI0B XUMHUICCKHX IIPOU3BOICTB.
Opraandeckas xumus. CTpoeHHe W GYHKIUU OPTaHHYSCKIX MOJICKYN U HX MYTareHHOE JICHCTBHE.
Omsnka. PeHTreHoBckoe u apyrue usnydeHus. [lorarue o 103e H3IydeHNs M OHOJIOTHICCKOH 3aIuTe.
METANIPEAMETHBIE PE3YJIBTATBI OBYUEHUS

VYyamuecs: A0IKHBI YMETh!

- paboTaTh ¢ yUeOHNKOM, COCTABIATh KOHCIEKT naparpada, CXeMbl U Ta0JIHIIBI;

- pa3pabaTbIBaTh TIAH-KOHCTIEKT TEMBI, HCIIOJIb3YS Pa3Hble HCTOYHUKH UHPOPMAITUH;

- TOTOBUTH YCTHBIE COOOIICHHMSI, pedepaThl U MPE3eHTAINN Ha 33JaHHYIO TEMY;

- MI0JIb30BAThCSl IOMCKOBBIMU cucTeMaMu MHTepHeTa.

JUYHOCTHBIE PE3YJIBbBTATBI OBYUEHMUS

- IlposiBneHne 4yBCTBa POCCHUICKOM I'pakAaHCKOH MICHTHMYHOCTH, NATPHOTH3Ma, JIOOBM W YBAXKEHHS K
OteuecTBy, 4yBCTBa FOPAOCTH 3a CBOIO Ponuny;

= OTBETCTBCHHOC OTHOIICHHUE K yqe6e, TOTOBHOCTH U CIIOCOOHOCTH K CaM006pa30BaHI/IIO;

- popMUpOBaHHE MOTHBAIIUY K 0OYYECHHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY Oymyieii mpodeccun;



- CIIOCOOHOCTH CTPpOUTH WHAWBUAYAJIBLHYIO 06pa30BaTeJ’IBHyIO TpaCcKTOpHUro; -- (bOpMI/IpOBaHI/IC CJIOCTHOI'O
€CTCCTBCHHO-HAYYHOI'O MUPOBO33PCHUA,

- coOJII0IeHHE TIPaBUJI IOBEACHHS B IIPUPOJE;

- YMEHHE pealli30BbIBaTh TEOPETHIECKUE MTO3HAHMS Ha TIPAKTHKE;

- CIT0OCOOHOCTH MPU3HABATH COOCTBEHHBIE OIIMOKH M UCIPABIIATD UX;

- yMEHHE apr'yMEHTHPOBAHHO ¥ OOOCHOBAaHHO OTCTaUBATh CBOIO TOUKY 3PEHHS;

- KPUTHYHOE OTHOILIEHUE K COOCTBEHHBIM ITOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a HX PE3yIIbTATHI;
- YBOXUTEIILHOE U JOOPOKEIATEIIFHOES OTHOLICHHE K APYTHM JIFOIISIM;

- YMEHHE CITyIIaTh U CIBIMATh APYTHX, BECTH AUCKYCCHIO, OIIEPHPOBATh (haKTaMH.

11 KJIACC (2 u B Hene1o, Bcero 68)
Pasznen 1 Bua (38 )
Tema 1.1 PASBUTHUE BUOJIOTUU B 1OJJAPBUHOBCKUI ITEPUO/I. PABOTA K. JIMHHESI ( 2 4)

DBOIIOIUS ¥ DBOJIOIMOHHOE yueHue. VcTopus 3BOJIONMOHHBIX Hued. Kpeammonusm u TpaHchoOpMHU3M.
Cucrematnka Kak Hayka. 3HaueHume pabor K. JImHHes mo cHCTeMaTHKEe pacTeHHH W JKUBOTHBIX. buHapHas
HOMEHKJIaTypa. JleMOHCTpanusl.

IMoptpets! u 6rnorpadun y4eHbIX, BHECIINX BKJIaJ B Pa3BUTHE SBOIIONNOHHBIX HICH.

INPEIMETHBIE PE3YJbTATBI OBYUYEHUSA

VYyamuecs 10IDKHBI 3HATH:

- IPEJICTABICHHUS €CTECTBOUCIIBITATENICH JOAAPBUHOBCKOM SMOXH O CYITHOCTH XHBON MPUPOJIBI U €€ IBOJIOIHH;
- B3ryibl K. JIuHHes Ha cucTeMy JKMBOTO MHUpA.

VYyamuecs A0KHBI YMETh!

- OIICHMBATh BKJIaJ pa3/IMYHbIX YUYCHBIX B Pa3sBUTUC 6I/IOJ'IOFI/II/I 1 3BOJIFOIITMOHHBIX H}Ieﬁ. OCHOBHLIC IIOHATHA.
Oomonus. Kpeannonusm. Tpancdopmusm. Dposrorronmn3M. Cuctematika. bruHapHas HOMEHKIATYPA.

Tema 1.2 3BOJIIOINUOHHASA TEOPUA K. b. JTAMAPKA (2 4)

VYueHne o rpajialiiy )KUBBIX OPTAaHU3MOB U TIOHATHE «IECTHHUIA CyIIecTB». Teopus karacTpod KioBbe. 3aKoHbBI
Jlamapka (ympakHEHHE W HEYNpPa)XKHEHWE OpPraHoOB M HAacJIe[0BaHWE OJaronpuoOpETEHHBIX IPU3HAKOB).
IIpencraBnenns Jlamapka 06 n3mMeHunBOCTH. 3HaueHne Teopuu Jlamapka.

JemoHcTpanus.

Kuzub u gestensHocTs XK. b. Jlamapxka.
NPEAMETHBIE PE3YJIbTATBI OB YUYEHUSA
VYwyamuecs: 4OIKHBI 3HATh:

- OCHOBHBIE TIOJIOXKeHUs Teopun Jlamapka.
VYyamuecs: A0IKHBI YMETh!

- OLICHMBATh 3HAYCHUE IBOJIIOLMOHHOW Teopun Jlamapka st pa3Butust Ononornu. OCHOBHBIC MOHSTHS. 3aKOH.
Teopus. OBomronus. 1I3MeHUNBOCTS.

Tema 1.3 IPEAIIOCBIJIKA BOBHUKHOBEHUSA YYEHUSA Y. JAPBUHA (2 u)



[Ipeanoceinky BO3HUKHOBEHUsS ydeHus Y. JlapBuHa: NOCTMKEHHSA B OONACTH €CTECTBEHHBIX M COLMANIBHO-
SKOHOMHYECKHX HayK (KocMoronmueckas teopusi Kanra—Jlammaca, nocTwkeHuss B 00NacTH XHMHH, 3aKOH
eAWHCTBa opraHm3Ma u cpenbl Pynpe—CedueHoBa, npuHImn koppemsinun Kiosbe, padotsr K. Bapa, pabotsr Y.
Jlaitens, padotsr A. Cmuta u T. Manstyca).

MPEJAMETHBIE PE3YJIbTATbI OBYYEHHUS
anumec;{ JOJIKHBI 3HATH:

- €CTCCTBCHHO-HAYYHbIC U COLIUAJIbHO-OKOHOMHWYCCKUEC NPEATIOCBIIKU BO3HUKHOBCHUS TCOPUU ﬂapBI/[Ha.
yqamnecs[ JOJIKHBI YMETb!

- XapakTeprU30BaTh NPEANTOCHIIIKU BOSHUKHOBCHU 3BOJ'IIOI.[I/IOHHOI>1 TCOpUUn ﬂapBI/[Ha.

Tema 1.4 DBOJIIOLIUOHHASI TEOPHSI Y. JAPBHHA (2 1)

Okcneaunuonnsid Matepuan Y.  Jlapuna. Yuenwe J[lapBuHa 00 u3MeHuuBOCTH. YueHue JlapBuHa 00
HCKYCCTBEHHOM OTOOpe. BceoOmas mHAWBHAyanbHas W3MEHYMBOCTH M HM30BITOYHAS YHCICHHOCTh MOTOMCTBA.
Boprba 3a cymecTBoBaHHE M €CTECTBEHHBIH 0TOOpP. Bumer 60prOBI 3a cymectBoBanue. [Ipeamocsuiki 60pHOEI 3a
CYIICCTBOBAaHHE M €CTECTBEHHOro oTOopa. 3HaueHwe Teopun JlapBuHa. [IoHATHE O CHHTETHYECKOW TEOpHUHU
SBOJTIOIHH.

JemoncTpanusl.

buorpadus Y. dapBuHa. Mapuipyt u koHKpeTHble Haxonku Y. JlapBuHa BO Bpems IyTeLIeCTBHs Ha Kopalie
«burapy.

HNPEIAMETHBIE PE3YJbTATBI OBYYEHUS
VYyanuecs JOMXKHbI 3HATh:

- yauenue JlapBuHa 00 MCKYCCTBEHHOM OTOOpE;

- yaenue JlapBuHa 0 eCTECTBEHHOM OTOOpE.
Yyamuecs: JOJKHBI YMETb:

- OICHUBATH 0COOEHHOCTHU JAOMAIIHUX JKUBOTHBIX U KYJIbTYPHBIX paCTeHI/Iﬁ B CpaBHCHHMH C UX JUKUMHU
MpeaAKaMu;

- XapaKTepU30BaTh MPUYUHBI OOPHOBI 3a CYIIECTBOBAHNUE;

- OMPCACIIATEL 3HAYCHUE PA3JIMYHBIX BUI0B 60pb6I)I 3a CYHICCTBOBAHUE,

- 1aBaTh OIIEHKY €CTECTBEHHOT'0 0TOOpa Kak pe3ysbrata 60pbObl 32 CYIIECTBOBAHNE;

- OLICHUBATh BKJIAJ 4. llapBI/IHa B pa3sBUTHUEC 3BOJTIONMOHHBIX H}]eﬁ. OCHOBHBIG IIOHATHA.

I'pynmoBast 1 wHAMBHUIyadbHAss M3MEHYHBOCTH. VICKyCCTBEHHBIH 0TOOp. becco3HaTenpHBI W METOIMYECKHHA
ot6op. boprba 3a cymectBoBanne. EctecTBeHHBII 0TOOD.

Tema 1.5 BUJA: KPUTEPUU U CTPYKTYPA (2 uv)

Bun xak reHeTH4eCcKH U30JIMPOBAHHAS CUCTEMA; PENPOLYKTUBHAS M30JISILMS U ee MexaHu3Mbl. Kpurepun Buaa:
MOP(OJIOTHYCCKUHA, (PU3HONIOTUICCKAN, OHOXMMHUYCCKHN, TCHETUYCCKUH, JKOJOTHYECKHUHA, Treorpad)uvecKuil.
JemoHcTpanus.

T'epbapuu u npyrue KOJUIEKIIMOHHBIE MaTePHAIbI, HILTIOCTPUPYIOIINE MOP(OIOTHIeCKUN KPUTSPUH BHIA.
JlaGoparopHble 1 TpaKkTUIECKHe pabOThI

1. N3yueHne M3MECHIYNBOCTH U KPUTEPHUEB BIA, OMMMCAHNE BHIOB IT0 MOP(OIOTHIECKOMY KPUTEPHIO.
NPEAMETHBIE PE3YJIbTATBI OB YYEHUSA

Vyammecs 10KHBI 3HATH:



- OTIpEIEIICHNE BUAA;

- KpUTEpUH BU/A.

Y4amuecs: T0DKHBI YMETh:

- ONMCHIBATh BUBI 110 PA3IHIHBIM KPUTEPHSIM;

- pa3nmuuath Kputepun Buna. OcHoBHbe noHATH. Bup. [Tomymsamus. Kapuotumn. ['enodonz.
Tema 1.6 HOITYJIALINS KAK CTPYKTYPHASI EJMHUIA BUJIA (2 9)

HOHyJ’IHHI/IOHHaH CTPYKTypa BHAA; OKOJOTHYCCKUE W T'CHCTUYCCKHUC XapPaKTCPUCTUKHU HOHyJ’IHHHﬁ.
ﬂeMOI‘pa(l)I/I‘-IeCKI/Ie TOKa3aTeJI U CTPYKTYpa NOIYJISAIUHA.

NPEAMETHBIE PE3YJIbTATBI OBYYEHUSA
Yuaiuecs J0JIKHBI 3HATh:

- OIpesieIeHNe MOMyALNY;

- CTPYKTYPY HOITYJISIIHH.

Yyammecs: JOIKHBI YMETb:

- XapaKTepU30BaTh CTPYKTYPY IOMYIIALNH.
OCHOBHBIE TIOHSATHS.

Homynsimus. demorpadudeckue mokaszatend. Poxxmaemocts. CmeptHOCTh. [losoBast cTpyKTypa MOIMYIISIIAH.
Bo3spacTtHas cTpyKTypa NONyJ LY.

Tema 1.7 HOMYJISILIUS KAK EJMHULIA DBOJIIOLUH (1 1)

[Momynsamust — »3JIeMEHTapHas SBOJIIOLMOHHAS EAMHUIA. OJIEMEHTApHBIN 3BOJIONMOHHBIM MaTepuanl |
JIIEMEHTAPHOE YBOJIIOLUOHHOE SBIIEHUE.

INPEJMETHBIE PE3YJIbTATBI OBYYEHUSA
VYyamnyecs JOJKHBI 3HATh:

- CYIIHOCTb '€HETUYECKHUX IIPOLECCOB B MOILYIALUIX.
VYyamyecs: TOJKHBI YMETb:

- OOBSACHATh MPUYMHBI pa3/ieleHUs BUIOB, 3aHMMAIOIINX OOIMUPHBIA apean oOurtaHus. OCHOBHBIC MOHSTHS.
I'enotum. ['eropora. @eHOTHII. DIIEMEHTAPHOE YBOJIOIMOHHOE SIBIICHIE. DBOJIOIMOHHBIN MaTepHall.

Tema 1.8 ®PAKTOPBI 9BOJIIOLNH (2 4)

DneMeHTapHbIE YBOONUOHHBIE (haKTOPhI (MYTAIlMOHHBIN MPOIIECC, U3OJSAIHS, MOMYIISIIHOHHBIE BOJHBI, Apeid
TEHOB, €CTECTBEHHBIN 0TOOpP). DOPMBI €CTECTBEHHOTO 0TOOpa (CTAOMIM3UPYIOMUH, ABWKYIINHA, TU3PYITHBHBIN).
Buel nsmenuuBocTu. Pe3epB H3MEHUYHMBOCTH.

JemMoHcTparus.

JKuBbie pacTeHUS M )KUBOTHBIC, TepOapui U KOJUICKIIUH, TOKA3bIBAOIIIE HHINBUAYAIbHYIO N3MEHINBOCTb.
JlabopaTopHbIe U pakTHYECKUE PAOOTHI

2. V3yueHne U3MEHYUBOCTH Y 0co0€il 0OTHOTO BU/IA.

MHNPEIAMETHBIE PE3YJBbTATHI OBYUYEHUA

VYyamuecs: JOIKHbI 3HATh:

- ()aKTOPBI IBOJTIOTIHH.

VYyamuecs T0JKHBI YMETh:



- OOBSICHITh MEXaHU3MBbI (DAKTOPOB IBOJTFOITHH.
OCHOBHBIE TIOHATHS.

®akTopbl 3BOMIOLMM. MyTalMOoHHAas W3MEHYMBOCTb. Myrtanuu. MyTanuoHHbeld npouecc.  W3omsamus.
Homymnsaunonnsre BonHbl. EcTecTBennsIit 0TO0p. dpeiid reHos.

Tema 1.9 ECTECTBEHHBII OTBOP — I'NTABHAS IBUKYIIIASL CAJIA DBOJIOIAH (1 4)
@DOpMEBI €CTECTBEHHOTO 0TOOPa (CTaOMIM3UP YOI, ABIDKYIIN, JU3PYITUBHBIN).

HPEAMETHBIE PE3YJBTATBI OBYYEHUSA

VYuaiuecs: 10KHBI 3HATh:

- (opMEBI ecTecTBEHHOTO 0TOOPA.

Vyamuecs A0IKHBI YMETh!

- pa3nuyath GOPMBI ECTECTBEHHOTO 0TOOPA;

- IPMBOJUTH MPUMEPHI PA3IMYHEIX (JOPM €CTECTBEHHOTO 0TOOpA.

OCHOBHEIC ITOHSATHSL.

Jemwxymmii oroop. Crabmwnmsupyromuii otoop. Ju3pynTuBHEINA 0TOOD.

Tema 1.10 AJANTAIIUA OPrAHHU3MA K VYCIOBUAM OBUTAHUA KAK PE3YJIBTAT
JIEUCTBUS ECTECTBEHHOI'O OTBOPA (2 u)

IIpucnocoOuTensHbBle OCOOCHHOCTH CTPOEHHS, OKpPAcKM Tejla M IOBeleHHUs >KUBOTHBIX. [loBeneHueckue
ajanranuu. buoxumunueckue anantaiuu. Puzuonormyeckue anantauud. OTHOCUTENbHAs LENecOOOpPa3HOCTh
amantanuid. JlemoHcTparmus. VimmiocTpanmuu W KMBBIE PAcTeHHS] M OJKMBOTHBIC, TepOapuu W KOJUIGKLIUH,
MOKa3bIBAIOIIEe MOP(OIOTHYECKHE alalTalllH.

HNPEAMETHBIE PE3YJIbTATBI OBYUYEHUSA

Vuanuecs JOJDKHEI 3HATh:

- KJTacCH(PHKALINIO alanTalni;

- TUTIBI TOKPOBUTEIECTBEHHOW OKPACKU M (hOPMBI, X 3HAYCHHE JJIS1 BEKHBAHUS;
- 0COOCHHOCTH TPHUCIIOCOOHUTEIEHOTO TIOBEICHHS;

- 3HaYeHHE 3a00ThI O TOTOMCTBE Il BELKUBAHUS.

VYyamuecs: 0IKHBI YMETh!

- MNPUBOJAUTL NPUMEPBI HpI/ICHOCO6I/IT€J'H>HOl"O CTpOCHUSA U MOBCACHUA; * pas3jinvaTb MOp(I)OJ'IOFI/ILIeCKI/IC,
(I)I/I3I/IOJIOFI/I‘I€CKI/IC, OHOXMMHYECKUE U IOBCACHYCCKUC agallTaliuu,

- OOBSICHATH, TOYEMY IPHUCIOCOOICHNS HOCST OTHOCHTEIBHBIM XapakTtep. OCHOBHBIC MOHATHS. AIanTanus.
Mopdoonormueckas amantanua. Pusmonormyeckas amantanusd. buoxummueckas amanrtanms. [loBemeHdeckas
amanTtanus. [IokpoBUTENECTBEHHAS OKpacka U popmMa. MUMUKpPHSL.

Tema 1.11 BUAOOBPA30OBAHUE KAK PE3YJIBTAT 3BOJIIOLINH (2 4)

Iyt (cmocoOB) W CKOPOCTH BHI000pa3oBaHus; Teorpaduyeckoe M 3KOJOTHYECKOE BHI000pa30BaHUE.
I'eorpaduueckas u sKoOruyuecKas U300y, JleMoHcTpamms.

CXCMBI, WTIOCTPUPYIOIIUE TIPOLECC reorpa(bnqecxoro BI/I,Z[OO6pa30BaHI/IH; JKUBBIC pPACTCHUA U KUBOTHBIC,
rep6ap1/m 1 KOJUICKLHH, IMOKa3bIBAIOIIUC PE3YyJIbTAaThbl HpI/ICHOCOGHCHHOCTI/I OpraHnu3MoB K Cpeac o0uTaHus U
Ppe3yIbTaThl BI/II[OO6pa3OBaHI/IH.

INPEMETHBIE PE3YJIbTATBI OBYYEHUA



VYuanuecs 10KHBI 3HATH:
- (opmel BHIOOOpa3OBaHUS.
VYuammecs TODKHBI yMETb:

- XapaKTepH30BaTh MPOLECC SKOJOTMYECKOro M reorpaduyeckoro BHI00Opa3oBaHMs. OCHOBHBIC MOHSTHS.
Bunoobpaszosanue. ['enodona. M3omsimus. ['eorpadudeckoe BuaoodpazoBaHie. DKOIOTHIESCKOE BUA000pa30BaHHE.

Tema 1.12 COXPAHEHUE MHOI'OOBPA3HUA BHJOB KAK OCHOBA YCTOWYHUBOI'O
PA3ZBUTUSA BUOCP®EPHI (1 1)

Buonoruveckuit mporpecc u OuoJOrHUecKuit perpecc. IIpyuMHBI BBIMHpPAHUS BHIOB. BHOIOTHYECKOE
pasHooOpasue.

HPEAMETHBIE PE3YJBTATBI OBYYEHUSA

VYwyamuecs 40KHBI 3HATh:

- TJIaBHBIC HAaIPaBJICHHs SBOJIOLHH;

- IPMYHMHBI BEIMUPaHUs BHOB;

- IyTH JOCTHXXEHUS OMOJIOTHYECKOT0 Iporpecca.

VYuanmecs T0DKHBI YMETb:

- IePEYUCIITh (Ha3bIBaTh) MyTH JOCTHXKEHHUS OMOJIOTHYECKOTO Iporpecca;
- 00BACHATH HEOOXOIUMOCTh COXPaHEHUs OHOPa3HOOOpa3usl.

OCHOBHBIE TTOHSATHS.

Bronormueckuii mporpecc u OMOJIOTHYECKUH perpecc.

Tema 1.13 JOKA3ATEJBbCTBA 3BOJIOIUN OPTAHUYECKOI'O MHUPA (2 4)

Huronornyeckue u MOJIEKYJISIPHO-OHOIOTHYECKE (MoneKynApHO-TEHETUYECKHE), CpPaBHUTEJIbHO-
AHATOMHYECKHE (cpaBHHTENEHO-MOP(OIIOTHIECKHUE), MAJICOHTOJIOTHYECKHE, AMOPHOIOTHIECKUE u
omoreorpaduaeckue JOKa3aTEIECTBA YBOIIOIIH.

I[eMOHCTpaLII/IH. I/IJ'IJ'HOCTpaLII/II/I, JACMOHCTPUPYIOIIHUE CXOJACTBO PAHHUX DTAllOB 3M6pI/IOHaJ'IBHOFO pa3BUTHA
MO3BOHOYHBIX, MYIIS’KW W APYTrue€ HArjIgAHbIC MaTCepualibl, WUITHOCTPUPYIOIINUE AHAJIOIMYHBIC M TOMOJIOTMYHBIC
OpraHbl, pyAUMEHTBI U aTaBU3MBbI.

INPEJMETHBIE PE3YJIbTATBI OB YYEHUSA
Vuyarmuecs q0KHBI 3HATh:

- KJIACCH()MKALIMIO T0Ka3aTEIHCTB YBOJIIOIIHH.
VYyamuecs: A0IKHBI YMETh!

- TPUBOIUTH NPHUMEPHI, TOKA3bIBAIOIIME CYIIECTBOBAHHE SBOJIOIMOHHOTO TIPOIECCa, AHATOTHYHBIX U
TOMOJIOTUYHBIX OPraHOB, PYAUMEHTOB U ataBu3MOB. OcHOBHEIC MOHATHA. [luTomorus. MonekynspHas OHOIOTHS.
CpaBautenbHass aHatoMus. [laneonrtomorus. buoreorpadgus. AHamOrMYHBIE OpraHbl. [ OMOJIOTHMYHBIC OpTaHEIL.
PynumenTsl. ATaBU3MBI.

Tema 1.14 PA3BUTHE ITPEJCTABJIEHUAN O MPOUCXOXJIEHUU )KU3HU HA 3EMUIE (2 u)

Konnenuuu abuoreneza u O6moreHe3a. Ombitel ®@. Penmu, JI. Cmanannann u M. M. Tepexosckoro, ombit JI.
ITacrepa. I'umoTe3bl CTaIMOHAPHOTO COCTOSIHUSA W TaHcrepMmuu. Jlemonctpamusa. Cxemsl ombiToB @. Pemu, JI.
Crananmanm u JI. [Tactepa.

HNPEIMETHBIE PE3YJbTATBI OBYUYEHUSA

Vuamuecs 10/KHBI 3HATH:



- CYIIECTBYIOIUEC TUITIOTE3BI ITPOUCXOKIACHUA KU3HU HA 3eme.
Vyammecs T0IKHBI YMETB!

- 00OCHOBBIBATH CIIPABEIJIMBOCTD WM HECOCTOSTEIBHOCTh OTAENBHBIX THIIOTE3 IPOUCXOXKICHHS HKHU3HHU.
OcHoBHble oHATHA. AOnorenes. bruorenes. [Mancrepmust. Teopust cTalioHAPHOTO COCTOSHUSL.

Tema 1.15 COBPEMEHHBIE IPEJCTABJIEHUSI O BOSHUKHOBEHUWHU KU3HU (2 )

OpraHndecKkuii MAP KaK pe3yibTaT SBOJIONNHA. BO3HHKHOBEHHWE W pa3BHTHE XHU3HH Ha 3emie. XUMHUYECKUH,
npexndouonorndeckuit (reopus akagemuka A. M. OnapuHa) M OHMOJOTMYECKHH 3Tamlbl Pa3BUTHS KUBOW MaTEepHH.
Teopwust 6buomnoasa.

JemoHcTpanus.

CxeMbl BO3HUKHOBEHUS MEMOPAHHBIX CTPYKTYP U OJJHOKJIETOUHBIX DYKapHOT.
HNPEIMETHBIE PE3YJbTATBI OBYYEHUS

VYyamuecs: TOIKHBI 3HATE:

- TeopHro akagemuka OnapuHa;

- TeOpHIo OMOIT033a.

VYyamecs: JOIKHBI YMETb:

- ONHCHIBATh INPOIECC BO3HHUKHOBEHHUS KOAIEPBATOB, NPOOHOHTOB, MEMOPAaHHBIX CTPYKTYD, OJHOKJIETOUHBIX
MPOKapUOT U SyKapHuoT.

OcHoBHbIe noHATHS. bromnoa3. Koanepsar. [Ipo6uoHT (IpOTOOHOHT).
Tema 1.16 PASBUTHUE KU3HU HA 3EMUJIE (4 4)

Pa3ButHe xu3HU Ha 3emiie B apXeHCKyIo U poTepo30ickyto apkl. [lepBrie cnensl xu3Hu Ha 3emie. [losBneHne
BCEX COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX JKMUBOTHBIX. IlepBble XopioBble. Pa3BUTHE BOAHBIX pacTEHHIl.
PazButHe xu3Hu Ha 3emiie B najieo30ickyro 3py. ITlosBieHue U 3BOJIIOLUS CYXOMyTHBIX pacTeHuid. [lanopoTHukH,
CEeMEHHBIE TIallOPOTHUKH, T'OJIOCEMEHHBIE pacTeHHs. BO3HHKHOBEHHWE IT03BOHOYHBIX: PBHIOBI, 3€MHOBOJIHEIE,
npecMmblkaomuecsi. Pa3Buthe »ku3HM Ha 3eMje B ME3030MCKYH0 M KalHO30ickyro opbl. IlosBieHue wu
pacnpocTpaHeHHe MOKPHITOCEMEHHBIX pacTeHHi. Bo3HWKHOBeHME NTHIl W MieKonuTaromux. l[losBieHne un
pasButie npuMatoB. [losBinenue yenoBeka. JleMoHcTparys.

Penpoxykinu kaptus 3. bypuana, otpakaromux (ayHy u Gropy pasIM4HBIX 3p U EPHOAOB; CXEMBI Pa3BUTHUSA
LApCTB >KMBOW NPUPOJBL; OKAMEHEIOCTH, OTIIEYaTKU PACTCHUM B JPEBHUX NOpoAax. MoIenu CKeIeToB YeloBeKa u
MO3BOHOYHBIX KHBOTHBIX.

NMPEAMETHBIE PE3YJIbTATBI OBYYEHUS

VYuaiuecs J0JKHBI 3HATh:

- pa3BUTHE KUBOTHBIX ¥ PACTCHUI B PA3JIMYHBIC TICPUOIBI CYIIIECTBOBAHUS 3EMITH.
VYdarmuecs TOJKHBI YMETh:

- IEPEYHCIIATH B XPOHOJIIOTUYECKOM MOPSAKE IPbI TEOXPOHOIOTUIECKOM MIKAIIBL;

- XapaKTepU30BaTh ITAIIbI PA3BUTHUS )KUBOW MPUPOIEI;

- ONMCHIBATH PAa3BUTHE KU3HU HA 3eMJIC B Pa3IIYHBIC 3PHI.

OCHOBHBIE TIOHATHS.

DoH. Opa. [Tepuos.

Tema 1.17 THIIOTE3bI HPOUCXOKAEHUA YEJIOBEKA (1 4)



AHTpoOTIOTEeHEe3 M €ro ABIKyIIMe cuibl. [IpeacTaBieHHs O TPOMCXOKACHHH YEOBEKa B pa3HBIC NEPHOIBI
HCTOPHHU HAYKH.

HNPEIMETHBIE PE3YJbTATBI OBYUYEHHUSA

VYyamyecs: JOJKHBI 3HATh:

- JIBWOKYILUE CHJIBI AaHTPOIIOTeHE3a.

Y4amyecs: TOJKHBI YMETb:

- XapaKTepU30BaTh POJIb PA3INYHBIX (PaKTOPOB B CTAHOBJICHHUH 4YesioBeKa. OCHOBHBIE TIOHSTHSL.
AHTpomnoreHes. /[BikyIue Cuibl aHTPOIOreHe3a.

Tema 1.18 IIOJIOKEHUE YEJIOBEKA B CUCTEME )KUBOTHOI'O MUPA (2 v)

[Ipoucxoxnenue yenoBeka. MecTo denoBeka B >KMBOW mpupojne. Cuctemaruyeckoe mosnoxenue Buga Homo
sapiens B CHCTEME JKHBOTHOT'O MHUpa. [IpU3HaKK M CBOWCTBA YEIOBEKA, MO3BOJIAIONIME OTHECTH €r0 K Pa3IUYHBIM
CHUCTEMaTHYECKHIM TPYIIIaM [IapCcTBa )KHBOTHBIX.

HPEJMETHBIE PE3YJIbTATBI OBYYEHUA

VYyamyecs: JOJKHBI 3HATh:

- CHCTEMaTHYECKOE MOJIO0KEHNE YEI0BEKA B CHCTEME OPTaHUYECKOTO MUPA;

- 0COOCHHOCTH Y€JI0BEeKa KaK OMOJIOTHYECKOTO BHA.

Vyamuecs A0KHBI YMETh!

- BBISBIIATH TIPU3HAKU CXOJCTBA U PA3IMYMs B CTPOCHUH U MTOBECHUU )KUBOTHBIX U YeJIOBEKa.
OCHOBHBIE TIOHSATHS.

XopmaoBele. Mnexonutatomntue. [Ipumatel. PynumMeHTbI. ATaBU3MEI.

Tema 1.19 IBOJIIOIIMA YEJIOBEKA (2 4)

CTa,HI/II/I 9BOJIIOIMU YCJIOBEKA: MPUMATBI — IMPCAKH YCJIOBCKA, aBCTPAJIOIUTCK, YCITIOBCK yMCHLIﬁ, Z[peBHeP‘IHIHﬁ
YCJIOBCK, ,I[peBHI/Iﬁ YCJIOBCK, IICPBbLIC COBPEMEHHBIC JIIO/IU.

NPEIMETHBIE PE3YJIbTATBI OBYYEHUA

VYyamuecs: 10OJKHBI 3HATH!

- 9TaIbl CTAHOBJICHHS Y€JIOBEKA KaK OMOJIOTHYECKOTO BU/IA.

VYyamuecs: 0KHBI YMETh!

- IEPEYHCIIATh B XPOHOJIIOTHYECKOM IMOPSAKE ITAITBI CTAHOBJICHHUS YEIOBEKa Kak OMOJIOTMYECKOTO BHAA.
OCHOBHBIE TIOHSTHS.

Hpuorutexu. ABcTpanonuteku. ApxaHtponsl. [laneoantpomnsl. HeoaHTpOITBI.

Tema 1.20 YEJTIOBEYECKHUE PACBHI (2 4)

HOHyJ’IHIII/IOHHaSI CTPYKTYpa BHUIa Homo sapiens; YCJIIOBCYCCKHUC PAChI; pacoo6pa3OBaHHe; CIAUHCTBO
IMMPOUCXOXKIACHUA pac. HpI/ICHOCO6I/ITGJ'H)HOC 3HAYCHUC PACOBLIX NPU3HAKOB. BI/IHOBOG CAWMHCTBO 4YCJIOBCUYCCTBA.

INPEJMETHBIE PE3YJIbTATBI OBYYEHUSA
VYyamuecs: 1OMKHbI 3HATh!
- OIIPEJIEICHHE MTOHATHS «Pacay;

- XapaKTepHbIE IPU3HAKU OOJBIINX pac.



VYyamuecs: 10KHBI YMETh:

- 000CHOBBIBATh BHIOBOE CAMHCTBO YEIOBECUYCCTBA.
OCHOBHBIE TTOHSTHS.

Paca. bonbuas paca. Manas paca. Hauus.
MexnpenmeTHble CBS3H

Actporomust. Opranuzamys IIaHeTHBIX cucTeM. ColTHeYHas CcTeMa; ee CTpyKTypa. MecTo rumaHeTsl 3eMIs B
ConHeuHOM cucreme.

HUctopusa. Kynsrypa 3anagnoit Espons! konna XV — nepsoii nonosuns! XVII B. KynsTypa nepsoro nepuoaa
HoBoii ncropuu. Benukue reorpaduyeckrue OTKPBHITHS.

OxoHomuueckas reorpadus 3apyoexxHsix crpal. Hacenenue mupa. I'eorpadus Hacenenus mupa.
®uznueckas reorpadus. lctopus KOHTHHEHTOB.

METANPEIMETHBIE PE3YJIbTATbBI OBYUYEHUSA

VYyamuecs: 10KHBI YMETh:

- UCTIONIb30BaTh MHIYKTUBHBIN 1 JIEyKTUBHBIA OAXOABI IPU U3YUYECHUN KPYITHBIX TAKCOHOB;

- 00001aTh U JeJIaTh BBIBOIBI;

- paboTaTh ¢ AOTOJHUTEIHLHBIMHA HCTOYHUKAMH HH()OPMALIIH;

- IPEJICTABIATH MaTepHall, UCIOJIb3YsI BO3MOXKHOCTH KOMIBIOTEPHBIX TEXHOJIOTHH.

Paznen 2 Oxocucrema (24 u)

Tema 2.1 OPTAHU3M U CPEJA. 9KOJOI'HYECKUE ®AKTOPBI (2 4)

Opranusm u cpeaa. PakTopsl cpeabl oouranus. Knaccudukarus sxonoruueckux Gpakropos. BiusHue Gpakropos
cpenbl Ha opraHu3M. [Ipesesnbl BBIHOCIMBOCTH. 30HAa ONTUMYyMa, 30Ha yrHeteHus. OrpaHuuuBaromIMi (akTop.
3akoH MUHUMYMa JInOnxa. DKoIorndeckas HUIa.

JemoncTpanust.

Harnsaaeie MaTepuaisl, IEMOHCTPUPYIOIINE BIUSHIE (PaKTOPOB CPEIBl HA OPTaHU3M.
NPEIMETHBIE PE3YJbTATHI OBYUYEHUSA

Vuanuecs JOJDKHEI 3HATH:

- OTIPENIEIICHHUSI IOHATHI «IKOJIOTHSY, «CPE/la OOUTAHUSY, «OTPaHUIHBAIOIINNA (HaKTOP»;
- MpeAMET U 33]]a4H SKOJIOTHH KaK HAYKH;

- 3aKOH MUHUMYMa JInbuxa;

- KJTacCu()HUKAIMIO 3KOJOTHIECKUX (haKTOPOB.

VYyamuecs: 0IKHBI YMETh!

- KJIAaCCH(DHIIUPOBATH YKOJIOTHUECKUE (DAKTOPHL.

OCHOBHBIE TTOHSITHS.

Okonorusa.  Oxocucrema. Cpena  oOuranHus.  Okosnormueckuid  ¢axrop. [Ipemensl  BBIHOCIMBOCTH.
OrpannumBaromuii Gpakrop.

Tema 2.2 ABUOTHYECKUE ®AKTOPBI CPEJBI (2 4)



®dakTophl cpenbl OOMTAHUS M MPUCTIOCOOICHUS K HUM JKMBBIX OPTaHU3MOB. AOHOTHYECKHE (aKTOPHI CPEIbl.
Poss  Temmneparypbl, OCBELICHHOCTH, BIQKHOCTH W APYruX (DaKTOpOB B IKHU3HENESTENHHOCTH COOOIIECTB U
OpraHU3MOB.

NPEJIMETHBIE PE3YJIbTATBI OBYUYEHUS

VYuammecs 10DKHBI 3HATH:

- BayKHeWmme abnotndeckue (HhakTopHl;

- BIMsIHUE a0MOTHYECKUX (PaKTOPOB Ha OPTaHHU3M;

- aJlanTaly OPraHU3MOB K Pa3IMYHON MHTEHCHUBHOCTH a0MOTHYECKHUX (DAaKTOPOB.

VYuaiuecs: 10JDKHBI YMETh!

- XapaKTepu30BaTh BIMsSHHE a0HOTHYECKUX (haKTOPOB HAa OPTraHU3M;

- OMHUCHIBATH MPUCIIOCOOJICHNS] OPTaHU3MOB K Pa3IMYHOI HHTEHCUBHOCTH a0HOTHYECKUX (haKTOPOB CPEJIbI;

- [OPUBOAUTH MNPHUMCPBLI aAallTallid OPraHU3MOB K paSJ’IH‘IHOﬁ WHTEHCHUBHOCTH a0HOTHYECKUX (baKTOpOB.
OCHOBHEBIE TTOHATUSA. AOUOTHUECKUE q)aKTOpr. AZ[aHTaLII/II/I. (I)OTOHCPI/IOZ[I/ISM. buonormueckue PUTMEI.

Tema 2.3 BUOTUYECKHUE ®AKTOPBI CPEJbI (2 4)

Bruotnueckue dakrops! cpeasl. PopMbl B3aNMOOTHOLICHUH MEXy oprann3MaMu. [103uTHBHBIC OTHOIIECHUS —
CUMOMO03: MyTyalli3M, KOONepanusi, KOMMEHCAIN3M. AHTHOMOTHYECKHE OTHOLICHUS: XHIIHWYECTBO, MAapasuTH3M,
KOHKypeHIus. HelTpanbHble OTHOIIEHUS — HEUTPAIU3M.

JemoHcTpanusi.

ITpumepsl cumbH03a peIcTaBUTENEH Pa3TMYHBIX HAPCTB KUBOM MPUPOIHI.
INPEJMETHBIE PE3YJIbTATBI OBYYEHUSA

VYwyamuecs: 40KHBI 3HATh!

- OTIpe/ieTICHNE MOHSATHS «OMOTHUECKHE (PAKTOPBI CPEIIBY;

- (hopMBI B3aHMOOTHOIICHUH MEX/y OpraHu3MaMHu.

VYyamyecs: TOJKHBI YMETb:

- KiraccuuIpoBaTh (POPMBI B3aMMOOTHOILICHNH MEXIY OpraHU3MaMH;

- XapaKTepU30BaTh PA3IMYHbIE CAMOMOTHYECKHE U aHTHOMOTHYECKHIE B3aMMOOTHOIIICHHUSI OPTaHU3MOB;
- MPUBOANTH IPUMEPHI CUMOMO03a U aHTHONO3a.

OCHOBHBIE TIOHSTHS.

Brotnueckne dpaxtopsl. [lapasutnsm. Xumungectso. Konkypenimst. Cumomos.
Tema 2.4 CTPYKTYPA DKOCHUCTEM (2 u)

EcrectBennnie COOGH_IGCTBa JKUBBIX OPraHU3MOB. BI/IOFGOHGHOBH. KommoreHTBI 6I/IOFGOHGHOSOBI IPOAYUECHTHI,
KOHCYMCHTbBI, pEAYLICHTEI. BI/IOIICHO3LIZ BUJI0BOC pa3H006pa3He, IIJIOTHOCTH HOHyJ’IHHHﬁ, ouomacca.

NPEAMETHBIE PE3YJIbTATHI OBYUEHUS

VYyaiuecs I10JKHBI 3HATh:

- OIpeCIICHUS OHATHIA «9KOCUCTEMAY, «OUOIICHO3», «OHOTEOIICHO3Y;
- CTPYKTYPY ¥ KOMIIOHCHTBI 3KOCHCTEMBI M OMOT€OIICHO3a;

- (pyHKIIMM KOMITOHEHTOB SKOCHCTEMBEI.

Vyammecs T0IKHbBI YMETB!



- pa3nu4aTh MPOIYIECHTHI, KOHCYMEHTHI M PEIYIICHTHI;
- OIIMCHIBATh DKOJIOTHYECKUE CUCTEMBI, OMOIIEHO3EI M OMOreoneHo036l. OCHOBHBIE ITOHSITH.
Oxocucrema. bronenos. buoreonenos. [IpoxynenTsl. Koncymentsl. PegyrieHTs.

Tema 2.5 THWINEBBIE CBSI3U. KPYTOBOPOT BEIIECTB M TOTOK DHEPTUHM B
9KOCHCTEMAX (2 u)

Iemn u cetn muranumsa. Tpodudueckwe ypoBHH. DKONOTHYECKHE IMHUPAMHIbBI: YHCET, OHOMAacChl, SHEPTHU.
KpyroBoport BemecTs 1 SHEPTUU B IKOcUcTeMax. JleMoHCcTpanus.

CXeMI)I, HUIUTIOCTPUPYIOMINUE MUMICBLIC LHETIU U CETU, SKOJOTHYCCKUEC MUPAMUIBI U KPYTOBOPOT BCUIECTB U MMOTOK
OHEPIruu B SKOCUCTEMAX.

MNPEIMETHBIE PE3YJIbTATBI OBYUEHUSA

VYuamuecs 10MKHBI 3HATH:

- OTIpeIeTICHUS TIOHATHH «ITUIIeBast ICTIbY, «ITHIICBAsI CEThY, «TPOPUUCCKI YPOBECHBY;
- KJTaCCU()MKATIMIO THIIEBHIX [IETICH.

Yyammecs: JOIKHBI YMETb:

- COCTaBJIATH MPOCTEHININE MHIICBHIC LIS,

- ONHWCHIBATH OMOJIOIMYECKHH KpyroBopoT BemecTB. OcHOBHble MOHATHA. [InmmeBas memb. IlnmeBas ceTb.
Tpoduueckuii ypoBeHb. KpyroBopoT BelecTB 1 HOTOK SHEPTHU B IKOCUCTEMAX.

Tema 2.6 IPUYUHBI YCTOMYUBOCTHU U CMEHBI SKOCUCTEM (2 u)

W3menenne coobmectB. CmeHa »skocucteM. JlMHaMudeckoe paBHOBecHe. OKCKypcun EcTecTBeHHBIE
(TIpupoHBIE) SKOCUCTEMEI (JI€C, JIYT, BOZOEM U T. J.) CBOEII MECTHOCTH.

NPEAMETHBIE PE3YJbTATBI OBYYEHUS

VYyamuecs: JOJDKHBI 3HATH:

- IPAYUHBI YCTOHYUBOCTH M CMEHBI 3KOCHCTEM.

Yyamuecs: JOJKHBI YMETb:

- IPUBOAMTH TIPUMEPHI CAMOPETYIISIIIAN, CMEHBI 9KOCHUCTEM.

OCHOBHBIE TIOHSTHS.

CMeHa sKocucTeM. Y CTOWIMBOCTD AKOCHCTEM. J[MHaMUYecKoe paBHOBECHE.
Tema 2.7 BIUAHNUE YEJIOBEKA HA 9KOCUCTEMBI (2 4)

OKOJIOTHYECKHEe HAapyIIEeHHUs. ATpOneHO03bl. DKCKypcuH VICKyCCTBEHHBIE SKOCHCTEMBI (TIapK, CKBEp, Cafl, MoJe U
T. JI.) CBO€H MECTHOCTH.

HNPEIMETHBIE PE3YJbTATBI OGYUYEHUSA
VYyaruecs T0JKHBI 3HATh:

- OTIpe/ICIICHUE TIOHITHS «arpOLICHO3Y;

- 0COOCHHOCTH CYIIECTBOBAHUS arpOICHO30B.
VYdarnuecs TOJKHBI YMETh:

- IPUBOJMUTH TIPUMEPHI arPOLICHO30B.

OCHOBHBIE TIOHATHS.

ArporieHos.



Tema 2.8 BUOC®EPA — I'NIOBAJIBHASL JQKOCUCTEMA (2 4)

Buocdepa — xuBas obomouka mmaHeTsl. CTpykTypa 6mocdepsl. KommoneHTs 6nocdepsl: )KHBOE BEIMIECTBO,
BUJOBOM COCTaB, pa3HOOOpasWe ¥ BKJIAH B Omomaccy; OMOKOCHOE M KOCHOe BemecTBO Omocdepsr (B. U.
Bepnanckwuit). Kpyrosopot Bemects B pupoze. I'parutst 6nocdeps.

JemoncTpanust.

CxeMbl, WILTIOCTPUPYIONINE CTPYKTYPY U TpaHUIBI Onocheps.

NPEAMETHBIE PE3YJIbTATBI OBYYEHUSA

VYuaryecs: JOKHBI 3HATh:

- ompeJieTIeHue MOHATHS «Onochepay;

- CTPYKTYPY ¥ KOMIIOHEHTBI Onochepsl;

- rpaHuIlbl Ouochepsl.

VYuamnmecs T0DKHBI YMETb:

- IPUBOANTE TIPUMEPHI PA3IIMIHBIX BEIIECTB OHOC(EphI (3KHBOTO, KOCHOTO, OIOKOCHOTO, OHOTEHHOTO);
- XapaKTepu30BaTh GHoMaccy 3eMJiIH, OHOJIOTHYECKYI0 IPOIYKTHBHOCTE. OCHOBHBIE TIOHATHSL.
Buocdepa. XKusoe Bemecto. KocHoe BerectBo. bruokocHoe BemecTBo. bruoreHHoe BemecTso.
Tema 2.9 POJIb )KUBBIX OP'AHU3MOB B BUOC®EPE (2 u)

Pous sxuBoro BeriectBa B 6uochepe. KpyroBopoT Bojbl 1 yriiepoaa B ouocdepe.
NPEAMETHBIE PE3YJbTATBI OBYYEHUS

VYwyamuecs: 40KHBI 3HATh!

- KOMITIOHEHTBI )KHBOTO BEILIECTBA U €r0 (YHKIIHH.

VYyamuecs: A0IKHBI YMETh!

- OIKCBIBATh POJIb XKMBOTO BelllecTBa OHOChHEpHBI;

- OIKCHIBATh OMOJIOTUYECKUIT KPYTOBOPOT BELIECTB.

OCHOBHEIE TTOHSTHSL.

Kpyrosopot Bemiects.

Tema 2.10 BUOCPEPA U YEJIOBEK (2 1)

IIpsimoe m KOCBEHHOEe BIMSHHE 4YenoBeka Ha Owocdepy. IlpuponmHsie pecypcsl M HX HCIOJIB30BaHHE.
AmnTpomnoreHHbIe (haKTOPHI BO3/IEHCTBHSA HAa OMOIIEHO3H! (POJIb YeNOBEeKa B MPHUPOIE); TTOCIEACTBUS XO3IHCTBEHHOM
JesATeNIbHOCTH yenoBeka. Hoocdepa.

NPEIMETHBIE PE3YJbTATHBI OBYUYEHUSA
VYuaiuecs J0JKHBI 3HATh:

- aHTPOTIOTCHHBIE (PAKTOPHI,

- XapakTep BO3ACHCTBHS YeloBeka Ha Ouochepy.
VYyamuecs: 10JKHbI YMETb:

- IPUMEHSTH HA MPAKTHKE CBEJCHUS O BO3MOXHBIX MOCIIEJCTBHUSX BIIUSHUS XO3SHCTBEHHOW JESITEIbHOCTH
4enoBeKa Ha Orocdepy.

OCHOBHBIE TTOHSITHS.



Amntpororennsie pakTopsl. Hoocdepa.
Tema 2.11 OCHOBHBIE 3KOJIOT'MYECKHUE NNPOBJEMbI COBPEMEHHOCTH /2 4)

AHTpoOTIOTeHHOE BIMSHHE Ha arMmocdepy u ruapochepy. Dpo3ust mouBel. [lpupomHble pecypcsl W HX
ucrnons3oBanue. JlabopaTopHbIe M MpaKTHYECKHe paboThl AHAIU3 M OLIEHKA MOCIISICTBUI ASSATEILHOCTH YeTIoBeKa
B 9KOCHCTEMaX.

NPEAMETHBIE PE3YJIbTATBI OBYUEHUSA

Vyamiuecs: JOJKHBI 3HATH:

- XapakTep BO3JEHCTBHS UesioBeKa Ha aTMocdepy U ruapocdepy;
- HCTOYHHKH 3arpsi3HeHus aTMochepsl U ruapocdepsr;

- HeHCYepraeMble U HCUCPIACMBbIC IPUPOIHBIC PECYPCHL.
Vwyamuecs A0KHBI YMETh!

- OLICHMUBAThb NCPCHCKTUBLI BIUAHUA XO3SIHCTBEHHOU JACATCIBbHOCTHU YCJIOBCKA Ha 6I/IOC(1)€py 1 IpOrHo3upoBaThb
MNOCJIICACTBUA XO3SHCTBEHHOU JACATCIBHOCTH YCJIOBCKA.

OCHOBHEIC TTOHSTHS.

3arpszHeHue atMocepel W ruapocteprl. Opo3us mouB. KucmotHsle goxmu. [lapHUKOBBIH 3ddexT.
Okonorudeckas karacTpoda.

Tema 2.12 ITYTHU PEHHEHUSA DKOJOI'MYECKHUX ITPOBJIEM (2 4)

[IpoGneMbl palMoOHANIBHOTO MPUPOAONOIB30BaHUS, OXpaHbl MPUPOABL: 3allldTa OT 3arps3HEHHI, COXpaHEHHE
STAJIOHOB M TMAaMATHUKOB TMPUPOBI, OOecredeHrne MPUPOJHBIMU pecypcaMu HaceJeHusl TmiaHeThl. OCHOBBI
PaLMOHATIBHOIO IPUPOAOIIOIb30BAHUS.

JeMoHcTpanus.

Kaptel 3an0Be1HBIX TEPPUTOPUIA HAIIEH CTPAHBI.

JlabopaTopHbIe M IPaKTHIECKUE PAOOTHI

3.AHanu3 M oueHKa INI00aIbHBIX SKOJIOTMYECKUX MPOOIEM U IyTeH MX PEeIICHUs.
NPEAMETHBIE PE3YJIbTATBI OBYUYEHHUSA

VYuamuecs 10KHBI 3HATD:

- CITOCOOBI M METOJIBI OXPAHBI IPUPOIHI;

- CMBICJI COXPaHEHHSI BUJIOBOTO pa3HO0O0pasus;

- OCHOBBI PALMOHAIBHOTO MIPUPOIONIOIH30BAHNS;

- 3aIIOBETHUKH, 3aKa3HUKH, HAIIMOHAJbHBIE MTapku, KpacHy0 KHHATY. YJamiiecs JOIDKHBI YMETb:
- IPUMEHSATH HA IIPAKTUKE CBEJICHHS O INTOOANBHBIX SKOJIOTHIECKUX MPOOJIEMax U MyTAX UX PEIICHHUS.
OCHOBHBIE TOHSTHS.

Oxpana npuponbl. PanuonanbHOe NPUPONONOIb30BaHUE. 3alOBEAHMK. 3aka3HUK. HaluMoHanbHBIA mapk.
Kpacnas xHura.

Me)KHpe,HMCTHLIe CBA3U

Heopranunueckas xumus. Kucnopon, cepa, azor, ¢pocdop, yriaeposa, uX XuMu4eckue cBoicrsa. OxpaHa IMpHpOAbI
OT BO3JICUCTBHUS OTXOJ0B XUMUYECKUX ITPOU3BOACTB.

Omnueckas reorpadust. Kimumar 3emim, KmuMaTHdecKast 30HAIBHOCTb.



®uznka. [TorsiTre 0 103€ U3MYUSHUS] © OMOJIOTHIECKON 3aluTe.

METANPEJMETHBIE PE3YJIbTATBI OBYYEHUSA

Vaammecs JOJIKHBI YMETB:

- paboTaTh ¢ yUeOHUKOM, COCTABIISATh KOHCIEKT maparpada;

- pa3pa0aThIBaTh IUIAH-KOHCIIEKT TEMBI, HCHIONB3YsI pa3Hble HCTOYHUKH nH(pOopManny;

- TOTOBHUTH YCTHBIE COOOLICHUS U pedepaTsl Ha 3aJaHHYIO TEMY;

- IIOJIb30BAaThHCA IOUCKOBBIMH CUCTCMaMU I/IHTepHeTa.

JIMYHOCTHBIE PE3YJIbTATBI OBYYEHUSA

- HpOHBJ’IeHI/Ie YYBCTBa pOCCHﬁCKOﬁ Fpa)KI[aHCKOﬁ HUACHTUYHOCTH, IAaTPUOTHU3MA, II00BH U YBaXXCHUA K

OrteuecTBy, UyBCTBa rOPJIOCTH 3a CBOIO PouHy;

- OTBETCTBEHHOE OTHONICHHE K yueOe, TOTOBHOCTh U CITIOCOOHOCTH K CaM0O00Opa30BaHUIo;

- (hopMHUpOBaHNE MOTHBALMH K OOYYEHHIO U ITO3HAHHIO, OCO3HAHHOMY BBIOOpY Oyaymie mpodeccnm;

- CHOCOOHOCTH CTPOUTH MHIMBHIAYAIBHYIO 00pPa30BaTEIbHYIO TPAEKTOPHIO;

- (I)OpMI/IpOBaHI/Ie HEJIOCTHOTO €CTECTBECHHO-HAYYHOT'O MUPOBO33PCHUS;

- CO6J'IIOI[CHI/IC IpaBuJI NOBCACHUS B IIPUPOAC,

- YMCHHUC PCAIU30BbIBATh TCOPCTUUCCKUC TIO3HAHU HA MMPAKTHUKEC,

- CIIOCOOHOCTH ITPU3HABATH COOCTBEHHBIE OLIMOKH U MCIIPABIISTh UX;

- YMEHHE apryMEHTUPOBAaHHO U 0OOCHOBAHHO OTCTaWBAThH CBOIO TOUKY 3PEHHUS;

- KDUTUIHOC OTHOICHHUE K COOCTBEHHELIM MOCTyNKaM, OCO3HaHHUEC OTBETCTBCHHOCTH 3a UX PE3YJIbLTAThI;

- YBOXUTEJILHOE U JJOOPOXKENaTeTbHOE OTHOIIEHUE K APYTUM JIFO/ISIM;

- YMEHHE CIYIIaTh U CJIBIIIATh JIPYTUX, BECTH JAUCKYCCHIO, OIIEPUPOBATh (PaKTaMH.

11 kaace
Ne n/m | Pa3zmennl, TeMbl gyac | OcHoBHbIe BHABLI JAeATeJbHOCTH | OCHOBHBIE
bl o0yuaImmnxcs (na YPOBHe | HANIPABJICHUS
YHHBEPCAJILHBIX y4eOHBIX JelcTBHIl | BOCIIMTATEIbHOM
JAeATeJIbHOCTH
Paznen 4 Bun 38 - CIOCOOHOCTH  CTPOWTH
WHIVUBUAYAIBHYIO  00pa3oBaTEelbHYIO
TPaeKTOPHIO;
1 PA3BUTHUE BUOJIOTUU B | 2 - (opMHpOBaHHE LEIOCTHOTO [ 4678
JIOJJAPBUHOBCKUM €CTECTBEHHO-HAYYHOTO
IMEPUO. PABOTA MUPOBO33pCHUA;
K. JJUHHEY - coburoieHne TIPaBHII
2 SBOJIIOLIMOHHASA TEOPUA | 2 HOBCICHHS B IPUPOAE, 6,7
K. B. JAMAPKA - yYMEHHE pealu30BbIBATh
3 TIPEATTIOCHUTKA 2 TEOPETHYECKHE MTO3HAHUS HA [ 578
BO3HUMKHOBEHNWS YUEHN S HpaKTHKE,
Y. JAPBUHA - CIOCOOHOCTH IIPU3HABaTh
4 9BOHIOHHOHHAH TEOPUY 2 COOCTBEHHBIE OIIMOKH H HCIPaBJIATH 4.7
Y. JAPBUHA X
5 BHH KPUTEPUU u 2 - YMCHHC apryMEcHTHPOBAHHO 4 6 7 8
CTPYKTYPA U O00OCHOBaHHO OTCTauBaTh CBOKO | =
6 TIOITY JLSILIS KAK | 2 TOUKY SpeHIA, 6.7
CTPYKTYPHAS EJVMHUIIA




BUJIA

TIONYJISALNA
EJIMHULIA DBOJIIOINN

KAK

(o]

DOAKTOPBI 5BOJIIOLIMU

ECTECTBEHHBI OTBOP —
I''TABHAZ JABMXYIIAA
CHJIA BBOJIIOIINMN

10

AJIATITALIMST OPTAHU3MA
K YCJOBUSIM OBUTAHUS
KAK PE3VJIbTAT
JIEMCTBUS

ECTECTBEHHOI'O OTBOPA

11

BUJIOOBPA3OBAHUE KAK
PE3VJIBTAT 9BOJIIOIINN

12

COXPAHEHUE
MHOI'OOBPA3HMS  BHUJIOB
KAK OCHOBA
VCTOMUYUBOI'O PA3ZBUTHI
BUOCDEPHI

13

JOKA3ATEJIbCTBA
SBOJIIOLINHN
OPITAHMYECKOI'O MHUPA

14

PA3BUTHE
[IPEJICTABJIEHUI o
MMPONUCXOXJEHNN XKU3HU
HA 3EMIJIE

15

COBPEMEHHLIE
IMPEJACTABJIEHUA o
BO3HMKHOBEHUWHU XXN3HN

16

PA3BUTHUE XMW3HU HA
3EMIJIE

17

I'MITIOTE3bI
[MPONUCXOX/JIEHUA
YEJIOBEKA

18

[TOJIOXKEHUE YEJIOBEKA B
CUCTEME XKNBOTHOI'O
MUPA

19

OBOJIIOLMA YEJIOBEKA

20

YEJIOBEYECKUE PACBHI

6,7,8

4,7

6,7

6,7,8

47

4,6,7,8

6,7

6,7,8

4,7

4,6,7,8

6,7

6,7,8

4,78

6,7,8

Paszgen 2 Dxocucrema

OPI'AHNM3M )41
SKOJIOTUYECKHE
DOAKTOPEHI

CPEJIA.

ABMOTUYECKUE ®AKTOPLI
CPEJIBI

BUOTUYECKUE ®AKTOPBI
CPEJIBI

CTPYKTYPA 3KOCHUCTEM

I[TNIIEBBIE CBA3N.
KPYI'OBOPOT BEIIECTB U
INOTOK OHEPT'MN B
OKOCUCTEMAX

HHPUYMHBI
YCTOUUYMBOCTHU N1 CMEHBI
OKOCUCTEM

BJIMAHUE YEJIOBEKA HA
OKOCHUCTEMBI

METAITPEJMETHBIE
PE3VYJIbTATHI OBYUEHUA

VYuanuecs J0IKHbBI YMETh:

- paborath C y4eOHHKOM,
COCTaBIIATh KOHCIEKT maparpada;

- paspabaThiBaTh TUTaH-
KOHCIICKT TEMBbI, HCIOJIB3YsSd pPa3HbIC
HCTOYHUKHY MH(pOpPMAIIH;

- TOTOBHTh YCTHBIC
coobmeHns U pedeparsl Ha 3aJaHHYIO
TeMYy;

- TOJB30BaThCS TOUCKOBBIMU
cucremamu MHTEepHEeTA.

JIMYHOCTHBIE
PE3VYJIbTATHI ObYUEHU A

- IIposiBnenue 4yBCTBa
poccuiickoin TPpakIaHCKOM
WACHTUYHOCTH, TATPUOTHU3MA, JIIOOBH H
yBakeHust K OrtedecTBy, dyBCTBa
rOpIOCTH 32 cBOIO Poauny;

78

4,6,8

6,7,8

47

4,6,7,8

6,7

6,7,8




BUOC®DEPA — - OTBETCTBEHHOE OTHOIIEHUE K | 4,7
I'JIOBAJIBHAA y4ebe, TOTOBHOCTh M CIOCOOHOCTHh K
OKOCHUCTEMA camMo00pa30BaHUIo;
POJIb KUBBIX - ¢opmupoBanue MotuBauuu | 4,6,7,8
OPI'AHN3MOB B BUOCDEPE K 00y4YeHHIO u MMO3HAHUIO,
OCO3HaHHOMY  BbIOOpY  Oymymeit | 6,7
BUOC®EPA 1 YEJIOBEK npodeccu;
OCHOBHBLIE - cmocobHOoCcTh  cTpouTh | 6,7,8
OKOJIOTUYECKUE MHIMBUIYAIBHYI0  00pa3oBaTeIbHYIO
[MPOBJIEMBI TPAaEeKTOPUIO;
COBPEMEHHOCTHU - (opMHUpOBaHHE ILIEIOCTHOTO
€CTECTBEHHO-HAYYHOTO 4,6,7,8
MHPOBO33PEHHUS;
- coOimroienne TIPaBHII
MOBE/ICHHS B IPUPOJIE;
- YMEGHHE pEAIN30BbHIBATH
TEOPETHUYCCKHE MO3HAHUS Ha
MPaKTHKE;
- CHOCOOHOCTh MPU3HABATH
COOCTBCHHBIC OIIUOKH W HCHPABISATH
HUxX;
- YMEHHE apryMEHTHPOBAHHO
u O0OCHOBaHHO OTCTaWBaTh CBOIO
TOYKY 3pEHHS;
- KPUTHYHOE OTHOIICHHE K
COOCTBEHHBIM IOCTYIIKaM, OCO3HAHHUE
OTBETCTBEHHOCTH 32 UX PE3YJbTAThI;
- YBaXKHUTEIBHOE u
JI00poXKenaTebHOe  OTHOLICHHE K
JIPYTHM JTFOJISIM;
- YMCHHUC CIIyIIaTh U CJIbIIIATH
JIPYTHX, BECTH JIUCKYCCHIO,
oTiepupoBaTh (hakTaMm.
IIyT PEIIEHUA
SKOJIOTUYECKHX
IMPOBJIEM
10 O0006mIa0nI€ee TOBTOPEHNE - CIIOCOOHOCTH crpouts | 4,6,7,8
MHUBUIYAIBHYI0 — 00pa3oBaTeIbHYIO

TPaeKTOPHIO;

- ($OpMHUpPOBAHHE IIEIOCTHOIO
€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS,;

- coOimroienne
MOBEAECHUS B IIPUPOJE;

- yMeHue
TEOPETHICCKHE
MIPAKTHKE;

- CIIOCOOHOCTH TPU3HABATH
COOCTBCHHBIC ONIMOKA ¥ HCHPABISTH
ux;

TIPaBHII

peanu30oBbIBATH
MO3HAHUS Ha

- YMEHHE apryMEHTHUPOBAHHO
n O00OOCHOBaHHO OTCTaWBaTh CBOIO
TOUKY 3pEHHUS;

- KPUTHYHOE OTHOIIEHHE K
COOCTBEHHBIM TIOCTYIIKaM, OCO3HaHHE
OTBETCTBEHHOCTH 32 UX PE3yJIbTATHI,

- YBaXHUTEIBHOE u
JOOpOXKENnaTenbHOE  OTHOLIEHHE K
JIPYTHM JIFOSIM;

- YMEHHE CIIyIIaTh U CJIBIIIATH
JPYTHX, BECTH JUCKYCCHIO,
ornepupoBaTh hakTamu.
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