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Jannas pabouasi mporpamMmma OpueHTHpoBaHa Ha yueOHuk «buonorus» mg 10 u 11 knaccos
aBtopoB . b. Aradononoii, B. . CuBornazosa (n3narensctBo «/Ipoday).

KonnyecTBo yueOHbIX 4acoB 3a aBa roga oOyuenus — 204 4., 3 yaca B HEIEIIIO.

[Tporpamma cocraBieHa Ha OCHOBE TPEOOBaHMI K pe3yJIbTaTaM OCBOEHUS CPEAHErO 0OLIEero
oOpa3oBaHus, MpeacTaBIeHHbIX B DeepaibHOM rocyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
cpeaHero oOuiero oopazoBaHus U 00pa30BaTENbHOM IPOrpaMMbl CpeJHEro 00IIEro 00pa3oBaHUs
MAOY COLII Ne 2.

ITNIAHMPYEMBIE PE3VIJIbTATBI OCBOEHIA YYEBHOI'O ITPE/IMETA

IIpenMeTHBIMHU pe3yabTATAMM U3YUYCHUS OUOJIOTHH Ha YIIIyOJEHHOM YpPOBHE SIBJISIOTCS
CJIEYIOLNE YMEHUSA !

Buvinycknuk na y2nyonennom yposene nayuumcs:

e OIICHUBATh POJIb OMOJIOTHUECKUX OTKPHITUH M COBPEMEHHBIX MCCIEIOBAHUN B PA3BUTUU
HAyKU U B IPAKTUYECKON JIEATEIbHOCTH JIFOCH;

e OIICHUBATh POJIb OMOJIOTHH B ()OPMHUPOBAHUU COBPEMEHHOH HAY4YHOH KapTHHBI MHUpA,
IPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OHOJIOTHH;

e YCTAHABJIMBATh U XapaKTEPHU30BaTh CBSA3b OCHOBOMOJATAIOMINX OMOJIOTMYECKUX MOHATHI
(kJeTka, OpraHusM, BUI, IKOCHCTEeMa, Ouocdepa) ¢ OCHOBOIMOIATAIOUIMMH MOHATHIMH APYTUX
€CTECTBECHHBIX HAYK;

e 000CHOBBIBATh CHCTEMY B3TJISIZIOB Ha KUBYIO IPUPOIY U MECTO B HE YeJIOBEeKa, TPUMEHSS
OMOJIOTUYECKHE TEOPUM, YUEHHs, 3aKOHbI, 3aKOHOMEPHOCTH, IIOHUMAaTb TIPaHULBl HX
MIPUMEHUMOCTH;

e IPOBOJIUTh  Y4EOHO-UCCIIETOBATEIBCKYIO JIEATEIBHOCT TI0 OHOJIOTHH: BBIIBUTATH
TUIOTE3bl, MJIaHUPOBaTh paboTy, OTOMpPaTh M MPeoOpa30BbIBATH HEOOXOAUMYIO HHGOpPMAIIHUIO,
IIPOBOJIUTH JKCIEPUMEHTBI, HHTEPIPETUPOBATh pPE3YJbTATHI, JEJIaTh BBIBOALI HAa OCHOBE
MOJIyYEHHBIX PE3YJIbTATOB;

e BEISIBJIATH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHH3alud
JKU3HHU;

e YCTAHABIIMBATH CBSI3b CTPOEHUS U PYHKIIMI OCHOBHBIX OMOJIOTMYECKUX MAaKPOMOJIEKYJI, UX
pOJIb B IpoIeccax KIETOYHOTO METaboIn3Ma;

e pEIIATh 3aJaYM Ha ompenaesieHue nocienosarenbHocTi HykiaeotuaoB JIHK u nPHK
(MPHK), antukononos TPHK, nocnenoBaTebHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oenka, pUMEHss
3HAHUSA O PEAKIUAX MATPUYHOTO CUHTE3a, TEHETUYECKOM KOJ1€, TPUHIUIIE KOMIIJIEMEHTAPHOCTH;

e JIeNIaTh BBIBOJIbI 00 U3MEHEHHIX, KOTOPBIE MMPOU30IAYT B Mpolieccax MaTpUYHOTO CHHTE3a
B ClIy4ae U3MEHEHHMS MocieaoBaTeabHOCTH HyKieotuaoB JIHK;

e CPaBHUBATh (Pa3bl JleJIEHUs KIIETKW; pellaTh 3aJauyd Ha OIpeJesieHMe U CpaBHEHUE
KOJIMUecTBa reHeTnueckoro marepuana (xpomocom u JIHK) B kierkax MHOTOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (pazax KJIETOYHOIO IIMKJIA;

* BBISIBJISITH CYLIECTBEHHBIE IPU3HAKN CTPOEHUS KJIETOK OPraHU3MOB PAa3HBIX LIAPCTB KUBOU
HPUPO/IbI, YCTAaHABINBATH B3aUMOCBS3b CTPOCHUS U (DYHKIMIT yacTel U OpraHOMIOB KJIETKH;

e 000CHOBBIBATh B3aMMOCBS3b IJIACTUYECKOIO U 3HEPreTUYECKOro OOMEHOB; CPaBHMBATH
IpOIECChl IMJIACTUYECKOTO M HEPreTHYECKOro OOMEHOB, MPOMCXOMAALIMX B KIIETKAaX MKHMBBIX
OpraHU3MOB;

e OIIPEACIIATH KOJIMYECTBO XPOMOCOM B KJIETKaX PAaCTEHUN OCHOBHBIX OTJEJIOB Ha Pa3sHBIX
JTanax KMU3HEHHOTO IUKJIA;

e pelaTh FreHeTHYECKUE 3aJ]aul Ha TUTUOPUIHOE CKPEIIMBAaHUE, CLEIUIEHHOE (B TOM YUCIIe
CIEIUIEHHOE C TIO0JOM) HAacJeJ0BaHUE, AaHAJIU3UPYIOLIEe CKpEelIMBaHUe, MPUMEHSSI 3aKOHbI
HACJIEACTBEHHOCTH U 3aKOHOMEPHOCTH CLEIIEHHOTO HACJIEI0BAHHUS;

e PacKpbIBaTh IPUYNHBI HACIIEACTBEHHBIX 3a00JIEBaHUMN, apIryMEHTHPOBATh HEOOXOIUMOCTb
Mep IpeaynpexIeHUs TaKUX 3a00J1eBaHHIA;

e CPaBHUBATh Pa3HbIE CIIOCOOBI pa3MHOKEHHSI OPraHU3MOB;

* XapaKTEepU30BaATh OCHOBHBIE 3TAIlbl OHTOIE€HE3a OPTaHU3MOB;



e BBISIBIISITh TPUYHHBI U CYIIECTBEHHBIC MPU3HAKH MOIU(MUKAIMOHHON M MYyTallMOHHON
W3MEHYMBOCTH; OOOCHOBBIBATh POJIh HK3MEHUNBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

e 000CHOBBIBATh 3HAYCHHE PA3HBIX METOJIOB CEJICKIINH B CO3JJAaHUN COPTOB PACTEHUH, TOPOJT
JKHUBOTHBIX U IITAMMOB MUKPOOPTaHHU3MOB;

e 000CHOBBIBATh MPUYHUHBI HM3MEHSEMOCTH W  MHOr0o0Opas3wsi BHUJOB, IPHUMECHSS
CHHTETUYECKYIO TEOPHIO IBOJIFOINH;

e XapaKTEepU30BaTh MOIMYJSIUI0 KaK €IUHUILY 3BOJIOIMH, BHUJ KaK CHCTEMATHYECKYIO
KaTeTOPHIO U KaK pe3yIbTaT ABOJIOIUY;

e YCTAHABJIMBATh CBSI3b CTPYKTYPHI U CBOMCTB SKOCHUCTEMBI;

e COCTaBJISITb CXEMbI TIEPEHOCA BEIISCTB M DHEPIHMM B HKOCHUCTEME (CETH IUTaHUA),
MPOTHO3MPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHSI (DAKTOPOB CPEJIbI;

e APIYMEHTHPOBATH COOCTBEHHYIO MTO3HIINIO 110 OTHOIIICHHUIO K KOJIOTHYECKUM TpodIeMam
Y MOBEJICHUIO B IPUPOJIHOM CPELIE;

e 0O0OCHOBBIBaTh HEOOXOJUMOCTh YCTOMUYMBOIO pa3BUTHSA KaK YCIOBHUS COXpaHEHUS
ounochepsr;

e OLICHUBATh MPAKTHYECKOE W HSTHYECKOEC 3HAUYCHHE COBPEMEHHBIX HCCICIOBAHUNM B
OMOJIOTUH, METUITHE, SKOJIOTHH, OMOTEXHOIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

e BBISIBIISITh B TEKCTE OMOJOTMYECKOTO COAEpk aHHUS MpoOJieMy M apryMEHTHPOBAHHO €€
OOBSACHATE;

e IIPE/ICTABIATH OMOJOTHYECKYI0 HHPOPMAIIUIO B BIJI€ TEKCTa, TAOIUIIbI, CXEMBI, Tpaduka,
JUarpaMMbl M JIelaTh BBIBOABI HAa OCHOBAHWHU IIPEJCTABICHHBIX JAHHBIX; MPEOOPa30OBBIBATH
rpaduk, Tabnuily, IuarpaMmy, CXemy B TEKCT OMOJIOTHYECKOTO COACpKAHUSI.

Buvinycknuk na y2nyoieHHoM ypoeHe ROAYUUN 603MONCHOCHIb HAYYUNMLCA .

e OPraHU30BbIBaTh U MPOBOAUTH WHAMBHUAYAIBHYIO HCCIEAOBATEIbCKYIO NEATEILHOCTD IO
Ouonorun (WM pa3padaThiBaTh HHIWBUYAIbHBIA MPOCKT): BEIBUTATh TUIIOTE3HI, INITAHUPOBATH
paboTy, oTOMpaTh U MPeoOPa30BBIBATH HEOOXOIUMYIO HH(OPMALIHIO, TPOBOIUTH IKCIIEPUMEHTHI,
WHTEPIPETUPOBATh PE3YyJIbTaThl, JEJaTh BBIBOJBI HAa OCHOBE IIOJYYEHHBIX pPE3yJIbTaTOB,
MPEJICTABIISITh MPOIYKT CBOUX HCCIEAOBAHUN;

e IPOTHO3UPOBATH TOCIEJCTBUS COOCTBEHHBIX MCCIIEIOBAHUN C YIETOM THUYECKUX HOPM U
HKOJIOTMYECKUX TPEOOBAHUI;

e BBIJICTISITh CYIIECTBEHHBIE OCOOCHHOCTH >KM3HEHHBIX ITUKIIOB TPEICTABUTENEH pPa3HBIX
OTJICJIOB PACTEHUI U THUIIOB )KHUBOTHBIX; H300paxaTh IUKIIbI PA3BUTUS B BUJIE CXEM;

e AHAJIM3UPOBATh M HCIOIB30BATh B PEIICHUH Y4YEOHBIX W MCCIIECIOBATEIBCKUX 3a/1a4
UH(OPMAILIHIO O COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOIOTUH, METUIIMHE U SKOJIOTUH;

e APTYMEHTHPOBATH HEOO0XO0IMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO u
COLIMOTYMaHUTAPHOTO 3HAHUS B 2MOXY MH(POPMAITMOHHON [TUBUIIA3AIINH;

e MOJICTIUPOBATh U3MEHEHHE SKOCHUCTEM TI0JI BJIMSHUEM pa3JIMYHBIX Tpymi (HaKTOpoB
OKpY’KaroIllel Cpeabl;

e BBISIBJISITH B MPOIECCE MCCIIEIOBATEIBCKON JACSITEIFHOCTH MOCIIEICTBHUS AaHTPOTIOTEHHOTO
BO3/ICHICTBUS Ha DKOCHCTEMBI CBOETO PETHUOHA, MpejlaraTh CocoObl CHUKEHUSI aHTPOIIOT€HHOTO
BO3JICHCTBUS Ha YKOCUCTEMEL,

e HCIIOJIB30BAaTh TPUOOpPETCHHBIE KOMIIETEHIIMM B MPAKTUYECKON ACSITENBHOCTH H
MOBCEHEBHON KU3HHM 11 TPUOOPETEHUsT ONbITa JIEATEIHOCTH, MPEIIIECTBYIOMIEH
po(hecCHOHANBEHOM, B OCHOBE KOTOPOU JISKUT OMOJIOTHS KaK yu4eOHBIN TIpeMeT.

MeTanpeaMeTHBIMU Ppe3yJibTaTaMHM HW3y4YeHUsT OHOJIOTMM Ha YriayOJ€HHOM ypOBHE
SBIISIOTCS CIICYIOIINE YMEHUS
Ho3znaeamenvnvie YY/[:

®BIAJICHNE OCHOBHBIMH METOJAaMH HAy4yHOTO T[IO3HAHUS, HCIOJIBb3YeMbIMH TIPH
OMOJIOTUYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM: OIHMCAaHUE, H3MEpPEHUe,
MIPOBEICHIE HAOIOICHUI;



®BIIAJICHHEC HABBIKAMHU [I03HABATEIHHOU, Y4eOHO-MCCIEAOBATEIbCKOM U TPOEKTHOM
JESATENIbHOCTH M0 M3YYEHHIO OOMIMX OMOJOTHYECKHX 3aKOHOMEPHOCTEH, CBONCTBEHHBIX >KMBOM
PHUPOJIe, HABBIKAMH pa3pelieHus IpooieM;

®BJIQJICHHE HaBbIKAMH I[IO3HABATENbHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMbIX
JEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEICTB X JOCTHXKEHHS; HPABCTBEHHBIE [IEHHOCTH:

® C[I0OCOOHOCTh aHAJIM3UPOBATh W OIICHUBATH IOCIEIACTBUS JACSITEILHOCTH 4YEJIIOBEKa B
MIPUPOJIE;

® YMEHHE OCYIIECTBIIATh CAMOCTOSATENbHYIO WH()OPMAIIMOHHOIIO3HABATEIBHYIO
JESITEIIbHOCTD, BKJTFOYAsi yMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(POPMAIIUH,
KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYYaeMYIO U3 Pa3IHUHbIX
HMCTOYHHUKOB.

Kommynuxamuenwie YY/I:

® OCYILIECTBIISATH JIEJOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK ¥ CO B3POCIBIMU (KaK
BHYTpU 00Opa30BATENbHOW OpraHU3allid, TaK M 3a €€ IMpejaesaMu), MoAOupaTh MapTHEPOB IS
JIEJIOBOM1 KOMMYHUKALIUUA HUCXOJS U3 COOOpa)KEHUH pPe3yIbTaTUBHOCTU B3aUMOJCHMCTBUS, a HE
JIMIHBIX CUMIIaTHH;

e yMEHHE MPOJYKTHUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOM
NEeSTENIbHOCTH, YUUTHIBATh MMO3ULIUU APYroro, 3 (HEeKTUBHO pa3peiaTh KOH(YIUKTHI.

eIpU OCYIICCTBICHUU TPYIIOBON padOThl OBITh KaK PYKOBOJIUTEIEM, TaK U WICHOM
KOMaH/bl B Pa3HbIX POJsIX (FeHepaTop uaed, KPUTHK, UCIIOTHUTENb, BRICTYIAIOIINMA, SKCIEPT U
T.1.);

® KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCIOBHUSX PEANbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

® Da3BEPHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOK TOYKY 3pPEHUS C HCIOJIb30BAaHUEM
aJICKBaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

® pacro3HaBaTh KOH(PIUKTOTEHHbIE CUTyallUd W MpeloTBpalaTh KOHQIUKTBHI OO0 UX
aKTUBHOM  (a3bl, BBICTpaWBaTh JACIOBYIO U  00pa30BaTENbHYI0 KOMMYHUKAIMIO, H30eras
JTUYHOCTHBIX OLIEHOYHBIX CYXKIECHUH.

Pezynamuenvie YY/[

® CaMOCTOSITEIFHO OMPENENATh I[N, 3a7aBaTh MapaMeTpbl U KPUTEPHH, MO KOTOPHIM
MO>KHO OTIPENETUTh, YTO 1eJIh JOCTUTHYTA;

® OLICHUBATh BO3MOXHBIE IMOCIEACTBUS JOCTUKEHHUS MTOCTABIECHHOM 11eJIM B AESATENbHOCTH,
COOCTBEHHOM >KM3HHM M KH3HU OKPYXKAIOIIMX JIOJCH, OCHOBBIBAsACh HA COOOPAXKEHUSX STUKU U
MOpaJIu;

e CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33/1adyll B 00Pa30BATEIbHONU JEATEILHOCTH H
JKU3HEHHBIX CUTYalLMSIX;

® OILICHUBATh PECYpChl, B TOM YHCJI€ BpeMs U JIpyrue HeMaTepualbHbIE PEeCypCHI,
HEOOXOUMBIE AJIs JOCTUKEHUSI TOCTABICHHOM 11eTH;

e BRIOMpATh MYTh JOCTHIKEHHUS I1I€JM, IUJIAHUPOBATh PEIICHHE IOCTABJICHHBIX 3ajad,
ONTUMHU3HPYS MaTepHAIbHBIC U HEMaTEePHAIbHBIC 3aTPATHI;

® OpPraHu30BbIBaTh JI(PPEKTUBHBII TOUCK PECYpCOB, HEOOXOMUMBIX [UISI JIOCTHXKECHUS
MOCTaBJICHHOM 11eJH;

® COTTOCTABJIATh MTOJIYYCHHBIA PE3YIbTaT NCITEIBHOCTH C TIOCTABJICHHON 3apaHee 1EbIo.

® YMEHHE CAMOCTOSITEILHO OMPEIEIIATh eI U COCTABJISITH TUIAHBL;

® YMEHHE CAMOCTOSITEIFHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH YICOHYIO U
BHEY4YEOHYIO (BKJIIOYasi BHEIIKOJIBHYIO) ICSITEIIBHOCTD;

® YMEHHUE MCII0Ib30BATh BCE BO3MOXKHBIE PECYPCHI JIs1 JOCTHXKEHHUS 1IeJIEH;

® YMEHHUE BHIOMPATh YCIICIIHBIE CTPATETHHU B PA3TUYHBIX CUTYaIIHSIX;



JINYHOCTHBIMM pe3yJIbTATAMH W3YYCHHUs OHONOTMU Ha YrIIyONEHHOM YpOBHE SIBISIOTCS
CIICAYIOIINE YMEHUS:

¢ hopmupoBaHUEe COOCTBEHHOH MO3UIIMU TI0 OTHOIIEHUIO K OMOJIOTHYECKON HH(OpMAIIHH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB;

®OTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HaA
MPOTSKEHUU BCEU KU3HU;

® CO3HATEIBPHOE OTHOIICHHWE K HENPEPhIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIICHITHOMN
npoeCCUOHATBLHON 1 00IIECTBEHHOH e TEILHOCTH.

® [IPUHATHUE U PeaTU3alys IIEHHOCTE! 30pOBOro u 0e30macHoro o0pasa Ku3HH, OepeKHOe,
OTBETCTBEHHOE U KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY (u3udyeckomMy U
MICHXOJIOTHYECKOMY 3710POBBIO;

® HETIPUATHE BPEAHBIX MPUBBIUCK: KYPCHHSI, YIIOTPEOICHUS alIKOT0JIsl, HAPKOTHKOB.

®JKOJIOTHYECKast KYyJIbTypa, OEpeKHOE OTHOIICHUS K POJHOW 3eMile, MPUPOTHBIM
OorarctBam Poccuu ¥ Mupa; MOHUMaHUE BIMSIHHS COLMATBHO-IPKOHOMHUYECKUX IPOIECCOB Ha
COCTOSIHME  TIPUPOJAHOM WM CONMAJIbHOM  Cpelbl,  OTBETCTBEHHOCTh 32  COCTOSTHHE
MPUPOTHBIXPECYPCOB; YMEHUS M HABBIKH PA3yMHOTO.
IPUPOIONIONIB30BAHUS, HETEPIIUMOE OTHOILICHUE K JICHCTBHSIM, MPHHOCSIIUM BpPEJ 3KOJOTHH;
MPHOOPETEHHUE OIBITA YKOJIOTO-HAMPABICHHON JACITEILHOCTH;

COHAEPXAHUE KYPCA
Yruy0JieHHbI yPOBEeHb
10 KJIACC (34 B Heneuto, Bcero 102 u)
BBEJIEHUE (1u)

Mecto kypca «O01mas 6uoJIOTHs» B CUCTEME €CTECTBEHHO-HAYYHBIX JUCIMIUIAH, a TAKKE
cpeau Ouosormyeckux Hayk. Llenb u 3amaum Kypca. 3HaueHue npeaMeTa s MOHUMaHUS
€/IMHCTBA BCETO )KMBOT'0, B3aUMOCBSI3H BceX yacter Onocheps! 3emin. CucreMa KUBOU MIPHPO/IBL.
IlapcTBa KUBOW IPUPOIBI.

Pa3nen 1 buosorus kak Hayka. MeTobl Hay4HOro no3Hanus (6 1)
Tema 1.1 KPATKAS UCTOPUSA PAZBUTUA BUOJIOT'NU (2 1)

Crpykrypa Oumonormu kak Hayku. Hayku o kuBOW mpupozae, MX Kiaccu(uKamus IO
00BEKTaM HCCIIEOBAaHUS, HM3y4aeMbIM TMPOSBICHUSIM >KU3HU; KOMIUJIEKCHbIE HAyKd U UX
npakTrdeckoe 3HaueHue. CucTeMaTnka W €€ MPUHIUIBL. JBOJIONMOHHOE YUYEHUE M JTalbl €ro
CTaHOBJIEHUS. DTallbl pa3BUTHsI OMOJIOTMU. BKiag OTIENbHBIX YUEHBIX B pa3BUTHE OMOJIOTHH Kak
HaYKH.

Hemoncmpayua. buorpadpuu u noptpersl (M300pakeHUs]) yUEHbIX, BHECIIMX BKIaJ B
CTaHOBJICHUE U PA3BUTHE OMOJIOTUH KaK HAYKH.

I[TPEJIMETHBIE PE3VJIbTATBI ObBYUEHU A

Yuawuecs oonoicnvl snamo:

* omnpezeneHue ONOJIOTUU KaK HaYKU;

* OCHOBOIIOJIOXKHUKOB OHOJIOTHH KaK HAayKH, OCHOBOITIOJIO)KHUKOB HaquOﬁ (38.1'[3.IIHOI71)
MCIUIIMHBI, aHATOMMUHU, (I)I/ISI/IOJ'IOFI/II/I;

* CO3JaTeNe KIETOYHON TEOPUH;

* CO3JaTeNIe COBPEMEHHOIO SBOJIIOLMOHHOTO YUYEHHS U ATaIlbl €70 CTAHOBJICHHUS;
* BKJIQJl OTEYECTBEHHBIX YUCHBIX B Pa3BUTHE OUOJIOTUH KaK HAyKH;
* KJIaCCU(PUKAIMIO OMOJIOTUYECKHUX HAYK;

*  0COOEHHOCTH OTACIBbHBIX OMOJIOTHYCCKHUX JUCHUIINIMH B CUCTEMC OMOJIOTUH KaK
KOMILJIEKCHOM HAYKH;

* 3HaYCHHE OMOJIOTHH KaK HayKH.
yqamuec;l O0JICHDL ymenib.!

- KJ'IaCCI/I(I)I/II_[I/IpOBaTB OMOJIOTUYECKHUE HAYKH,



" OLICHHUBAThH BKJIaA OTACIIbHBIX YUCHBIX B Pa3BUTHC 6I/IOJ'IOFI/II/I;

* XapaKTepu30BaTh PoJib OMOJIOTUH B (POPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTUHBI MUpA.

Tema 1.2 CYIIHOCTb XXM3HU U CBOMCTBA XXUBOI'O (24)

XKusznp kak obmeHayyHoe u buonorudeckoe nmousrue. OnpeaeneHus Ku3H. XUMHUECKUi
COCTaB U KJIETOYHOE CTPOCHHE OpraHu3MoB, Hacestommx 3emito. OOMeH BeliecTB U
camoperyisinusg B Ouonorndeckux cucremax. CaMOBOCIPOM3BEICHUE; HACIECICTBEHHOCTh M
M3MEHYMBOCTh KaK OCHOBA CYILIECTBOBAHMS KUBOM Marepuu. PocT u pazsutue. PaznpaxumMocTs;
dbopMbl M30HMpATENILHON peaklMd OPraHW3MOB Ha BHEIIHHE BO3JEHCTBUA. PUTMUYHOCTH
MIPOLIECCOB JKU3HEIEATEIbHOCTH; OMOJIOTUYECKHE PUTMBI M UX 3HaueHUue. JJMCKpEeTHOCTh KUBOTO
BEIIECTBA W B3aMMOOTHOIICHHE YaCTH M LIEJOT0 B OMOcHCTEMax. DHEPro3aBUCHUMOCTD >KHUBBIX
OpraHu3MoB; GOpPMBbI OTPEOICHUS YHEPTHH.

Jlemoncmpayusa. CBONCTBA ®KUBOTO (AHUMALIUN).

[MPEJIMETHBIE PE3YJIbTATbBI ObYUYEHUA

Yuawuecs oondcnul 3Hamu:

* OIpe/IeNICHUE )KU3HH;
* CBOICTBA KUBBIX CUCTEM;
* 0COOCHHOCTH TPOSIBIICHUS PA3IMYHBIX CBOMCTB KUBOTO.
Yuawuecs oonxrcner ymemo:
* JIaBaTh ONpEIEIICHUE KU3HH,

* IPUBOJUTH IIPUMEPHI MPOSIBJICHUH CBOMCTB JKUBOTO.
METAIIPEIMETHBIE PE3VJIbTATBI ObYUEHUA
Yuawuecs oondicnvl ymems:

* paboTaTh ¢ y4eOHUKOM, COCTABIISATH KOHCIIEKT maparpada;

* pazpabaThIBaTh IJIAaH-KOHCIEKT TEMBbI, UCIOJIb3Ys Pa3Hble HCTOUHUKU UH(OpMAIIH;

* TOTOBUTH YCTHBIE COOOIIEHHS U pedepaThl Ha 331aHHYIO TEMY;

* TII0JIb30BAThCS IOUCKOBBIMU cucTeMamu MHTepHeTa.

Tema 1.3 YPOBHU OPTAHU3ALIUU XXKUBOW MATEPUU. METO/IbI BUOJIOI' M1
(2 9)

YpoBHU OpraHu3aluy XUBOU npupoasl. Mepapxus ypoBHel. MeToabl NMO3HAHUS JKUBOU
OPUPOJIBI U MX OCOOEHHOCTH. OTambl HaydHOro uccienoBaHus. [Ipubopsl m ammapaTsl JUist
OMOJIOTHYECKUX HCCIIEIOBAHUM.

Jlemoncmpayus. YpoBHU OpraHU3alMU KUBOM MaTepuu (aHUMAIIHS).

Jlabopamopnwie u npakxmuueckue padomst MUKPOCKONHS KaK METOJ] OMOJIOTHYECKOTO

uccie0BaHus (BUPTYalbHO W C HAaTypaJbHBIMH CBETOBBIMU MHKPOCKOTIAMH U IperapaTamu).
IMPEIMETHBIE PE3VJIbTATBI ObBYUEHUA
Yuawuecs oonoicnwl 3namo:

* OIpeleJICHNEe YPOBHEN OpraHnu3aluy >KMBOU IPUPOJIBI;

* YPOBHM OPraHU3aLUN KUBOU TPUPOJIBI;

* UepapXHI0 YPOBHEW OpraHHU3aliy;

* METO/bl TO3HAHUS )KMBON IIPUPOJIBL;

* JTarbl HAYYHOT'O UCCIIEIOBAHUSI.

Yuawuecs oondxcner ymemo:

* pacnpenensaTh YpOBHM OPTaHU3aLMN KUBOM IPUPOABI B COOTBETCTBUU C UX HEPAPXUEN;

* IPUBOJUTH MPUMEPHI IPOSIBJICHUI CBOMCTB KMBOI'O HA Pa3HbIX YPOBHSX;

* COCTaBNATh IUTAH HAyYHOTO MCCIEAOBAaHHWA W NPOBEACHHUS OHOJIOTMYECKOTo
skcriepuMeHTa. Ocnoenvle nonuamusa. buonorus. JKusHb. OCHOBHBIE OTIMYHS KUBBIX
OpPraHU3MOB OT OOBEKTOB HEXHUBOU MPHUPOJIbl. YPOBHH OpraHU3ally KUBoW MaTepuu. OOBEKTHI
¥ METOJIbI U3y4YeHUs B Onosioruu. MHOTr0o0Opas3ue )KUBOTO MUpa.



Mescnpeomemnmnuie ceasu

Heopeanuueckaa — xumus.  Xumudeckue  dieMeHTh  [lepumoandeckoid  cHUCTEMBI
. Y. MeHneneeBa 1 X OCHOBHBIE CBOWCTBA.

Opeanuueckas xumus. OCHOBHBIE TPYIIIBI OPraHUYECKUX COEIUHEHUH.

Acmponomus. Opranuzanus IaHeTHbIX cucteM. CoJIHEYHash CUCTEMA; €€ CTPYKTypa.
Mecro mnanetsl 3emiia B COTHEUHOM CUCTEME.

Ucmopus. Kynbrypa 3amannoit Esponbl konna XV — mnepBoit monoBunbl XVII B.
Kynbrypa nepsoro nepuoaa Hosoit ucropun. Benukue reorpaduyeckue OTKpITHSL.

METAIIPEJJIMETHBIE PE3YJIbTATBI ObYUEHUA

Yuawuecs oonocnor ymems:

* paboTaTh ¢ pa3sHBIMU UCTOYHUKAMU UHGOPMAIUY;

* M0JIb30BAThCS MOMCKOBBIMU cucTeMaMu MHTepHeTa.

Pa3nen 2 Knerka (30 4)

Tema 2.1 UCTOPUA U3YUYEHUA KIIETKU. KIIETOUHAA TEOPUA (2 u)

Krnerka kak cTpykTypHas U (yHKIMOHAIbHAs €AWHHIIA >XKUBOTO. VcTopus m3ydeHus
kietkd. [Ipokapuoruueckas W sykapuoTuueckas kieTku. CBOHCTBa KJIETOK, MHOroo0Opasue
KJIETOK YeJIOBEYECKOro opranusma. [IpuHnmnuanbHas cxeMa cTpoeHus kietku. Lluronorus kax
Hayka. CBsI3b UTOJIOTMM C JIPYrMMH HaykaMmu. KiieTouHasi Teopusi U €€ OCHOBHBIE MOJIOKEHUS.
Bxnag P. I'yka, A. JleBenryka, P. bpoyna, K. Bapa, M. Illneiinena, T. 1lIBanna u P. Bupxosa
B U3YYEHHUE KIJIETKU U CTAHOBJICHHE KJIIETOUHOM TEOpHUHU.

Jemoncmpayus. IlpuHuMNUaIbHBIE CXEMbl YCTPOWCTBA CBETOBOTO M 3JIEKTPOHHOTO
MUKpPOCKONOB. Mogenu KieTku. Mukponpenaparsl KIETOK pPacTeHHH, KUBOTHBIX U
OJTHOKJICTOYHBIX TpUOOB. MaTepuaiibl, paccKa3bIBaronIfe 0 OMOrpadusix YICHBIX, BHECIIIUX BKJIA]T
B Pa3BUTHUE KICTOYHON TCOPHH.

[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUMA

Yuawuecs oonocnol 3Hams:

* CTPOCHUE MPOKAPHUOTHUECKON KIICTKH;

* MHOTOOOpa3ue MpOKapuoT;

* CTPOEHHE dYKAPHUOTUUECKON KIIETKH;

* MHOT000pa3ue 3yKapuorT;

* KJIETKU OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB;
* 0COOEHHOCTH PACTUTCIIBHBIX U ) XNUBOTHBIX KJICTOK;

* IOJI0XKEHUS KICTOUYHOM TCOpHUU CTPOCHHUA OPraHU3MOB.
yqamuewl O00JIHCHDI ymems:

- pa6OTaTB CO CBCTOBBIM MUKPOCKOIIOM;,

* ONMCHIBATh KAPTHHBI, BUJIUMBIE B CBETOBOI MUKPOCKOII.

Ocnoenvie nouamun. Knerka. Lluronorus. IIpokapuoTsl: OakTepuu U CHHE3EJIECHBIE
BOJIOpOCTH (LMaHOOAaKTepuH). DyKapHOTHYECKas KIIETKa, MHOrooOpaszue 3YKapuoT; KIETKU
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTHM PACTUTEIbHOM U KUBOTHOMN
kJ1eToK. [looXeHnst KIIETOUHOM TEOpUN CTPOEHHSI OPraHU3MOB.

Tema 2.2 XUMWYECKHI COCTAB KJIETKH (2 u)

DJeMEHTHBIN COCTaB KJIETKU. PacrpocTpaHEeHHOCTh 3JIEMEHTOB, UX BKJIaJ B 00pa3oBaHME
KUBOM MaTepuu M OOBEKTOB HEXHMBOW NpUpOAbl. MakpoaneMeHThl W MX KiacCHpHUKausi,
MHUKPORJIEMEHTBI, yJAbTPAMHKPOAJIEMEHTHI; WX BKJIaJ B O0Opa30BaHHE HEOPraHUYECKUX U
OpraHUYECKUX MOJIEKYJI KHBOTO BEILIECTBA.

Jemoncmpayua. Cxema (Auarpamma) pacupeeeH!sl XAMUYECKUX 3JIEMEHTOB B HE)XKUBOM
n xuBod mpupone. llepumommyeckas cucrema xumumyeckux sneMeHToB [[. M. Menneneesa
(MOXHO BUPTYaJIHO C TIOMOIIBIO MYJIbTUMEIUHHOTO IPUITIOKEHUS K YIEOHUKY).

[MPEAMETHBIE PE3VJIbTATBHI OBYUEHU A

Yuawuecs oonsicnor 3namo:



" MAakKpoO- U MUKPOI3JIEMEHTBI, BXOJAIIUE B COCTAaB )XUBOI'O, U UX POJIb B OpraHU3ME.
Yuau;uec;l O0JIICHDL ymenib.

* XapaKkTepu30BaTh PYHKIIMOHATIBHYIO POJIb OTACITBHBIX XUMUYECKUX JIEMEHTOB B KIICTKE.
Ocnognvie nonamus. OpraHoreHbl, MaKpO3JIEMEHTbI, MUKPO3JIEMEHTBI, YIbTPAMUKPO3JIEMEHTHI.

Tema 2.3 HEOPTAHMYECKUE BEHIECTBA KJIETKU (1 u)

Heopranuueckre MOJEKY/Ibl JKMBOTO BEIIECTBA: BOJA; XHWMHYECKHE CBOWCTBA U
O6uonornueckas poib. COIM HEOPraHMYECKUX KHCIOT, UX BKJIAJ B 00ECHEUCHHE IPOLECCOB
KHU3HEACATEIIFHOCTH M TIOAJEp)KaHHe roMeocTa3a. Posib KaTHOHOB M aHMOHOB B O0OECIIEYEHUH
IPOLIECCOB XKU3HEAEATENLHOCTH. OCMOC M OCMOTHYECKOE IaBJIEHIE; OCMOTUYECKOE IOCTYIIJICHUE
MOJIEKYJI B KJICTKY.

Hemoncmpayua. Cxema CTpOESHUSI MOJIEKYIIbI BOJIBL.

I[MTPEAMETHBIE PE3VJIbTATBI OBYUEHM

Yuawuecs donsicnol 3namo:

* XUMUYECKHE CBOMCTBA U OMOJIIOTUYECKYIO POJIb BOJIBI;

* POJIb KATHOHOB Y AHHOHOB B 00CCIICYCHUH MPOLIECCOB YKU3HEACITCILHOCTH.

Yuawuecs oonocror ymems:

* OOBSICHATBH MPUYUHBI 0COOBIX CBOWCTB BOJIBI.

Ocnoenvie nonamua. CpoiicTBa BoAbl. MuHepanabHble COTU. AHHMOHBI U KaTHOHBIL.
Bonoponusie cBsi3u. ['uapopmibHOCT B THAPOPOOHOCTS.

Tema 2.4 OPTAHUYECKUE BEIIECTBA. OBIIIAA XAPAKTEPUCTUKA. JIMITN/bI
(39)

Opranuyeckne MoJeKyJbl. HU3KOMONEKyYIIpHbIE U BBICOKOMOJICKYISPHbIE COSIUHEHUS.

JIumuael: uX CTpOCHHE, KIIACCU(PUKALIUS U OMOJIOTUYECKas POJTb. XMMHUYECKHIE CBOWCTBA JTUTTUIOB.

HeﬁTpaJ’IBHHe JKUPBL: XUMHYCCKAA OpraHu3anuss H cBoiictBa. Poib M CcBOMCTBa IMPOCTBIX,
CJIOXKHBIX JIMIINAO0B U JIUIIOUAOB.

I[MPEIMETHBIE PE3VJIbTATBI ObYUEHUA
Yuawuecs oonoicnvl 3namo:

* IPUHLINIIBI CTPYKTYPHON OpraHu3aly U (QyHKIUY JIUIUIOB;
* KJIacCU(UKALMIO JTUIHUJIOB. YYaIuecs JT0JIKHbI YMETb:

* XapaKkTepU30BaTh (PYHKIIUU JIUIH]IOB;

* pa3nuyarh JIMIKUIBI U )KUPBI KaK BAPUAHTHI JIMIIHUIOB;

* IPUBOJUTH MPUMEPHI PA3INYHBIX JTUIUAOB (IIPOCTHIX, CIOKHBIX, IUITOUJIOB).

OcHosénble nonamusa. buonorndeckue IOJNUMEPBL: PETYISPHbIE W HEPETYISPHBIE,
TOMOIIOJIUMEPBI U TreTeponosuMepsl. Jiunuasl. HelitpanbHble )KUPBI, TUTTOUABL.

Tema 2.5 OPTAHMYECKUE BEINECTBA. YI'JIEBO/IbI. BEJIKU (44)

VYrneBoapl: cTpoeHHEe W Ouosoruyeckass poib. MoHoOcaxapuibl, OJIMTOcaxapuibl H
nonucaxapuabl. (OCOOEHHOCTM CTPYKTYpHOW OpraHu3alM{, XUMHUYECKHE CBOMCTBAa U
Ouosornyeckas pojib OTAEIbHBIX MOJHCAXapuAoB. benku — OHoNOrnyeckue MoJuMephl, UX
CTpyKTypHasi opraHuzauus. MoHomepbl OenkoB. @DyHKuMM O€nIKOBBIX MOJeKyl. benku-
depmentsl.  CtpykTypa Oenka: TepBUYHAs, BTOpPUYHAsA, TPETUYHAs, YETBEPTUYHAS.
Pa3HOBHIHOCTH BTOPUYHOM M TPEeTUYHOM CTPYKTYp. [leHaTypauuss u peHarypauus O€nKOB.
Jemoncmpayus. O6beMHbIE MOJIETH CTPYKTYPHOH OpraHu3aluy OMOJIOTHYECKUX MOTMMEPOB —
0EeIKOB.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

Yuawuecs oonorcnvl snamo:

* IPUHLIMIIBI CTPYKTYPHON OpraHu3aiy U QyHKIUU OEJTKOB U YIJIEBOIOB;

" BHJBI MCKMOJICKYJIAPHBIX B3aUMOJEHCTBHUM (BOI[OpO,Z[HBIe CBs3H, FH,Z[pO(I)O6HBIC n
SJICKTPOCTATUYCCKUC BBaHMOﬂCﬁCTBHH);

0COOEHHOCTH CTPYKTYPHOM OpraHu3alMd M XUMHUYECKHE OCHOBBI (HOpMHUPOBAHUS
NEepBUYHOM, BTOPUYHOM U TPETUYHON CTPYKTYp OeKa;



* KJIACCU(PMKAIIMIO YTJIEBOJIOB;

* XHMHYECKYIO XapaKTePUCTHKY OTICIbHBIX IMOJIMCAXapuaoB (KpaxMmaya, TIIHMKOTeHa,
IEJUTIOJIO3bI, XUTHHA).

Yuawuecs oonocnovr ymems:

* 0OBSCHATH MPUHIUN AEUCTBUS (DEPMEHTOB;
* XapakTepu30BaTh PYHKIMH OEJIKOB U YIII€BOJIOB;

* IPUBOAUTH IPUMEPHI PA3IUYHBIX YIJIEBOAOB (MOHOCAXapHIOB, OJUIOCaxapHuaoB,
[10JINCAaXapUIOB);

* NPUBOJUTH MPUMEPHl GUOPHIUIIPHBIX, TIOOYISAPHBIX OCITKOB U OENKOB, 00Ja1at0NIix
YETBEPTUYHON CTPYKTYpOH.

Ocnoenvie nonamus. Mouomepbl. [lomumepsl.  YrieBoasl.  MoHocaxapusl,
onurocaxapuipl, mnonucaxapuibl. benku. buonormueckue mnomumepsl. llenTtunnas cBs3b.
Jenarypanus u peHatypaius OeJKOB.

Tema 2.6 OPTAHMYECKUE BEIIECTBA. HYKJIEMHOBBIE KUCJIOTHI (44)

JAHK — monexynsl HacneactseHHocTu. Penymummkanus /IHK, nepenaya HaciencTtBeHHOU
uH(pOopMalliu U3 MOKoJeHUsl B nokojeHue. [lepenaya HacinencTBeHHON HHPOpPMAIMK U3 sApa B
LUTOIUIA3My; TpaHckpunuus. Marpuunas u xomupyromas uenu JHK. PHK: crpykrypa u
byukuun. Uudopmanmonusie, TpancnoptHeie, pudocoManbasie PHK. MoHOMepbl HYyKIIEHHOBBIX
KkucnotT — Hykieotuasl. [Ipasuno Yapradda.

Jemoncmpayus. O6beMHbIE MOIETTU HYKJIEUHOBBIX KUCIOT.

[NPEAMETHBIE PE3VJIBTATBI ObYUYEHU A

Yuawuecs oonscrol 3Hams:

" IIPUHIHAIIBI CTPYKTypHOﬁ OpraHu3anmu 1 (bYHKI_II/II/I HYKJICMHOBBIX KHUCIIOT;

* CTPYKTYpPY HYKJIEMHOBBIX KHCIIOT.

Yuawuecs oonorcnot ymems:

* XapaKkTepu30BaTh QYHKINUN HYKICHHOBBIX KHCIIOT;

* paznuuath HykienHoble kuciaoTsl (JJHK u PHK).

Ocnognvie nonamus. Hyxnennossle kucnotel. Perumxkamus JHK. Tpanckpunius.
Hykneorna. Hykneo3un. KommineMeHTapHOCTD.

Tema 2.7 OYKAPUOTUYECKAS KIIETKA. HUTOIVIABMA. OPTAHOUBI (44)

Oykapuorudeckass kierka. [lnasmarnueckas memOpaHa u ee (QyHKIUH. TpaHCOpTHas
¢byHKLus MeMOpaHbl. AKTUBHBIN U MacCUBHBIN TpaHcnopT. [InHonuTo3 U paronnuros. OGomouka
KJIETKU (T1a3MaTtuyeckas MmemOpaHa, HagMeMOpaHHbIN annapar U cyoOMeMOpaHHbIH KOMILIEKC).
[{uTomiasma 3ykapuoTU4YecKoi KieTKu. OpraHoubl LUTOIUIA3Mbl, UX CTPYKTypa M (YHKIHH.
Knaccudukanus opranonjoB. OCOOEHHOCTH CTPYKTYPHOM OpraHu3anvu U (pyHKIIMHU OTAEIbHBIX
OpraHoMJIoB KjeTkH. [IpoucxokIeHue OpraHouzoB B Ipolecce OHTO- U (uIoreHesa.
OcoOeHHOCTH JABYXMEMOpaHHBIX OpraHouJIoB KieTkH. Kiaccuduxamuss U IpOUCXOXKIEHUE
wiactul. L{utockener. BritoueHus, nux 3HaueHue M posib B MeTaboiau3me KieTok. OcobeHHOCTH
CTPOEHUS PACTUTENIbHOMN KIETKH.

emoncmpayun. Mopenn knetok. CXeMbl CTPOEHHS OPraHOMJIOB PACTUTENBHON U
KUBOTHOM KJIETOK.

Jlabopamopuvie u npakmuueckue padomsut

Opranousipl KJIETKH (BUPTYaJbHO C TIOMOIIbIO MYJIBTUMEAMMHOIO MPHUIOKEHUS K
yueOHuKY). HabmioneHue KIeTOK pacTeHUil M JKMBOTHBIX Ha TOTOBBIX MHKpOIIpernaparax.
N3roroBieHue 1 ONMKACaHUE MUKPOIIPENApaTOB KIETOK PACTEHUM.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

Yuawuecs oonorcnvl snamo:

* CTPOEHHE DYKAPUOTHYECKOU KIETKH;
* BUJIBI TPAHCIIOPTA Yepe3 MIa3MaTHUECKyt0 MeMOpaHy;
* (hyHKIIMU OPTaHOUJIOB;



* 0COOEHHOCTH PaCTUTCIIBHBIX U JKUBOTHBIX KJICTOK;

* KJIaCCU(UKALUIO OPraHOMUJIOB KJIETKH U OCOOCHHOCTH MX CTPYKTYpHOM OpraHu3alvu.
Yuawuecs oonocnor ymemo:

* XapakTepu30BaTh (PYHKIIMHU OPTraHOUIOB;

* pa3nuuaTh MIA3MATUYECKYI0 MEMOpaHy U 000JI0UKY KIIETKH;

* OTJIMYATh JPYT OT JApyra BUJbl aKTUBHOI'O M ITACCUBHOI'O TPaHCIIOpTa yepe3 MeMOpaHy;

* OIPENENATh 3HAYECHHUE BKIIFOUEHUN.

OcHogHbie nonamus. JykapuoTuieckas kierka. [Inasmatnueckas memopana. OpraHou sl
nuroruiazMel. HemeMOpaHHble, oqHOMEMOpaHHbIE U JByXMEMOpaHHbIE OpraHoM bl. BkitoueHus.

Tema 2.8 KJIETOUHOE AJIPO. XPOMOCOMBI (24)

KnerouHoe sApo — LEHTP YNPAaBIEHUS JKU3HEAEATEIbHOCTBIO KIETKU. CTpYKTyphI
KJIETOYHOTO sA1pa: sifiepHast 000JI04Ka, XPOMATHH (T€TepOXpPOMATHH), AAPBILKO U UX (QYyHKIMH.

Xpomocomsbl. I'omonornunsie xpomocoMbl. Kapuotun. Habopel xpomocoMm. YpoBHU ynakoBKU
XpOMaTHHa.

[NPEAMETHBIE PE3VJIbTATBI ObYUYEHU A

Yuawuecs oonorcnvl snamo:

* cTpoeHue U (PyHKIMHU AApa;

* KJIacCU(UKAIIIO H CTPOCHUE XPOMOCOM;

* 3HAYEHUE MMOCTOSHCTBA YHCIIAa U POPMBI XPOMOCOM B KJIETKE.
Yuawuecs oondcnvl ymems:

* ONMCHIBATh TEHETUYECKUI anmapar KJI€TOK-3yKapHuoT;

* OIUCHIBATH CTPOEHUE U (PYHKIIUU XPOMOCOM;

* XapaKTEepU30BaTh [IEPBUYHYIO IIEPETKKY:;

* JlaBaTh OIPEJIEIICHUE KAPUOTHUIIA U XapaKTEPU30BaTh €r0.
OcHnognvie  nouamua. XpomocoMmbl. ['omonoruunbie  xpomocomsbl.  Kapuorum.

JlunmonaHBIE W TaIUIOMAHBIA Habop XpomocoMm. IlepBuunas mnepersbkka. LleHTpomepa.
Kuneroxop.

Tema 2.9 [IPOKAPUOTUYECKAS KJIETKA (2 u)

[Tpokapuornueckue kieTku; gopma u pasmepbl. Knaccudukanus Oaxktepuil mo ¢opme
KJIETKM M OCOOEHHOCTAM MeTabonu3Ma. CTpoeHue IUTOIUIa3Mbl OaKTepUalbHOM KIIETKH;
opraHusanus Meradoju3Ma y MpOKapuoT (CHOCOObI MUTAaHUS, OTHOUIEHHE K KHUCIOPOAY).
['enetnueckuil anmapar Oakrepuil. CriopooOpazoBanue. PazMHOXeHME (JeleHHe U TOJOBOU
npoiiecc). MecTo u poJib MPOKapuoT B OMOIIEHO32aX.

Jlabopamopusie u npakmuueckue padomel V3yueHue KiIeTok OakTepuil Ha TOTOBBIX
MUKpOTIpernaparax.

[NPEJIMETHBIE PE3VJIbTATBI ObYUYEHHMA

Yuawuecs oonscnol 3nams:

* CTPOEHHE MPOKAPUOTUUECKON KIIETKH;

* MHOTOOOpa3ue MPOKaAPUOT.

Yuawuecs oonorcnvl ymems:

* XapaKkTepu30BaTh OPraHU3alUI0 METa00IM3Ma y TPOKAPHOT;

+  kinaccudumupoBarh OakTepun 1O (opmMe KIETOK, TOJIIIMHE KJICTOYHOW CTEHKH,
0COOEHHOCTSIM METa00JIN3Ma;

* ONUCHIBATh TCHETHYECKUH anmapar 0akTepuid, ClIopooOpa3oBaHNEe U Pa3MHOKCHHE.

Ocnognvie nonamus. Ilpoxkapuotsl, Oakrepuu, nuanodakrepuu. Hykneoun. Kamcyna.
Cnopa. Mypeun. Me3ocoma.

Tema 2.10 PEAJIM3ALIMS HACJIEJICTBEHHOM MH®OPMAILIMU B KJIETKE (4 u)



['en, reHeTMYeCcKUH KOJA, CBOMCTBa TE€HETHMYECKOTO KOJAA. OJTalbl pealu3aluu
reHeTHYeCKON WHpOpMaruu B KJICTKE (TPAHCKPHUMIUS W TPAHCIANMA). MaTpUUHBIN CHUHTE3.
Konupyromas u marpuunsle nenu JJTHK.

Jemoncmpauusn. Tabnuna reaerudeckoro koaa. [Ipocrpancreennas moaens JJHK. Cxema
onocuHTe3a OeKa.

Jlabopamopnwvie u npaxmuueckue padoomot
Pemenue 3agau mo MOJICKYJISIPHON OHMOJIOTHMHM Ha MOCTPOCHHE HYKJICHMHOBBIX KHCIOT IO

MPUHIUITY KOMIINIEMCHTAPHOCTHU U OIIPEACTICHUEC ITOCTIEA0BATCIIBHOCTH aMHUHOKHUCIIOT B 66.]'[1(6 10
JIHK u PHK.

I[MPEAMETHBIE PE3YJIbTATBI ObYUYEHN A

Yuawuecs oonoicnvl sname:

* OIIpEeZCIICHUE IeHa;

* CBOICTBA Fr€HETHUUYECKOI0 KOAA;

* IIPUHLUII MAaTPUYHOI'O CUHTE3A;

* 3Tallbl pealn3aluy HacaeICTBEHHON HH(OpMAaIHH.

Yuawuecs oonorcnvl ymems:

* UCIOJIb30BaTh IPUHLUI KOMIUIEMEHTAPHOCTH IPU IIOCTPOECHUHN HYKJIEMHOBBIX KUCIIOT;

* OIMCBIBATH MPOIIECCHI, MPOUCXOASIINE TPH OMOCHHTE3€E OerKa.

Ocnognvie nonuamus. I'en, renernueckuid koj. Komon. Tpumier. AHTHKOIOH.

Tpanckpunuus. Tpancisauus. Marpuunsiii cunre3. Koaupyromas n matpuusas nenu JJTHK.
Tema 2.11 HEKJIETOUYHA S ®OPMA XXU3HU: BUPYCEHI (24)
Oco0eHHOCTH CTPOEHUS M Pa3MHOKEHHS BUPYCOB. MICTOpHS OTKPBITHS BUPYCOB. 3HAYCHHE
BHUPYCOB B IPUPOJIE U B KU3HU yesoBeka. MHoroobpasue BupycoB. JKusHeHHbld nukia BUY.

Bupycuble 3aboneBanuss u mnpodunakthka ux pacnpoctpanenus. CIIMJ u wmepsl ero
pOUITAKTUKH.

Jlemoncmpayua. Cxema CTpoeHusi BUpyca.

I[MPEAMETHBIE PE3YJIbTATBI OBYUEHU A

Yuawuecs oonocnol 3namo:

* 0COOCHHOCTH CTPOCHHS BUPYCOB;

* MHOT000pa3ue BUPYCOB;

* BUPYCHBIE 0OJIE3HU KUBOTHBIX U YETIOBEKA;

* MephI MPOPUIAKTUKH BUPYCHBIX 3a00JIEBAHH JKUBOTHBIX M YETIOBEKA.
Yuawuecs oonocnvl ymemon:

* XapaKTepHU30BaTh CIIOCOOBI TPOHUKHOBEHUSI BUPYCOB B KJIETKY;

* ONUCHIBAThH KU3HEHHBIN 1TukI BY.

Ocnosnvie nouamusa. Bupyc. bakrepuocdar. Kancua. JlomonHutensHass o000s104Ka.
METAIIPEJJMETHBIE PE3VYJIbTATBI ObYUEHU A

Yuawuecs oondcrol ymemo:

* COCTaBIISITh CXEMbI M TAOJIUIIBI JIJIs1 HHTETPALlUY TIOTyYEeHHBIX 3HAHUIA;

* 00001aTh MHGOPMAITUIO U JIENIaTh BHIBOIBI;

* paboTaTh ¢ AOMOIHUTENBHBIMU HCTOYHUKAMH WH()OPMAIINH;

* CaMOCTOSITEJIBHO COCTABJISITh CXEMBI MPOIIECCOB M CBSI3HBINA PaccKas 1Mo HUM;

* paboTaTb ¢ MHUKPOCKOIIOM M HW3TOTAaBIMBAaTh MPOCTEHIIME Tpenaparbl s
MHUKPOCKOIUYECKOTO UCCIEAOBaHUSI.

Meostcnpeomemnbwie ceasu

Heopeanuueckas xumus. Xumuueckue cBsi3u. CTpoeHHE BELIECTBA.

Opeanuueckasn xumus. [IpUHIUIBI OpraHU3allid OPraHUYECKUX COEAMHEHUH. YTIEeBOJBI,
JUTHIBL, )KUPBI, OCTKH, HYKJICHHOBBIE KUCIOTHI.

@u3zuka. CBOUCTBA KUAKOCTEH, TEIIJIOBBIE SIBJICHUS. 3aKOHBI TEPMOJIMHAMUKU U ONITHUKH.



Pa3znen 3 Opranusm (65 4)

Tema 3.1 OPTAHN3M — EJIMHOE LHEJIOE. MHOT'OOBPA3UE OPI"TAHU3MOB (24)
PaznoobOpaszue opraHu3MoB (OJHOKJIETOYHBIE W  MHOTOKJICTOYHBIC OpPTaHU3MBI).

MHOroKIeTOUHbI OpraHu3M Kak JUCKpeTHas cucreMa (TkaHu, opranbl). KonoHuanbHble
OpTraHHU3MBlI. HpI/IMepr OOHOKJICTOYHBIX OPraHU3MOB, OTHOCAIIMUXCA K pa3HbIM HIapCTBaM.
Opranoujipl  CHEIUAIBHOTO HA3HAYEHHS y  OJHOKJIETOYHBIX  OPraHHU3MOB.
KOJIOHHAJIbHBIX OPraHU3MOB. Txann paCTeHI/Iﬁ " JKUBOTHBIX.

Jlemoncmpayus. [TpuMepsl 0THOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB.

[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUA

Yuawuecs oonocnol 3Hams:

" OIIPCACIICHUE OpraHu3Ma,

[Tpumepsi

* MHOT0OOpa3ue OpraHu3MoB (OJHOKJIETOYHBIC, KOJIOHUATbHBIC, MHOTOKJIETOUHBIC);

* KJIacCCU(UKALIMIO TKaHEH PACTEHUHN U KUBOTHBIX.
Yuawuecs oondcnel ymemo:

* pa3nuyaTh OJIHOKJIETOYHBIE, KOJIOHUAJLHBIE 1 MHOTOKJICTOYHBIC OPTaHU3MBI.
Ocnoenvie nouamusa. Opranu3M. OJIHOKJIETOYHBIM OpraHu3M. MHOTOKJIETOYHBIN
opranusM. Tkanb. Opras.

Tema 3.2 OBMEH BEIIECTB U IIPEBPAIIIEHUE SHEPTMU. SHEPTETUYECKUIA
OBMEH (44)

OOMeH BellecTB M IpeBpallleHHue SHepruu B Kierke. IlnacTuueckuit M sHepreTuyeckui
oOMeH. AT® kak yHHUBEpcaldbHBbIH HCTOYHUK JHEPruu. Makpospruyeckue CcBsi3u. OTarbl
SHEepreTu4yeckoro oOMeHa, pacuiersieHne rmoko3sl.  PochopunupoBanue.
MeTabonmmu3ma y 6akTepuid U Tpud0B. bpoxkeHue 1 ero pa3HOBUIHOCTH.

Hemoncmpayusa. Cxema oOMeHa BELIECTB.

[MPEJMETHBIE PE3VYJIbTATBI ObBYUEHU A

Yuawuecs oondcnol 3namo:

OcobenHocT

* 3Tarnbl 0OMEHa BEIIECTB;

* BHUJIBI OpOKCHUS;

* OCHOBHOE SHEPreTHYEeCKOe YpaBHEHHUE;

* ATalbl JHEPIeTUYECKOr0 0OMEHa;

* MECTO MPOTEKaHUsI 3TAOB SHEPreTUYECKOT0 OOMEHA.
Yuawuecs oonxcnvr ymems:

* OIUCBIBAThH OOMEH BCIICCTB U NPCBPALICHUC DHCPI'UU B KIICTKE,
" OTJIMYaTh I'JIMKOJIU3 U 6pO)KeHI/IC;

" IPUBOJUTH ITOITAIMHO IMMPOLECC SHEPTCTUUCCKOTO oOMeHa.

Ocnoenvie nonamus. OOMeH BeuiecTB. Merabonu3M. DHepreTHyeckuii OOMEH.

[Mnactuueckuit oomen. AT®. I'mukonus. bpoxkenue. Knerounoe npixanue. OKHCIUTEIBHOE
bocdopunupoBanue.

Tema 3.3 INIJACTUYECKUIT OBMEH. ®OTOCHUHTES (4 1)

Tunbl nutanus. ABToTpodsl U rereporpodsl. Dotocunres. dDas3pl  GoTOCHHTE3A.
OxucnutensHoe  ¢ocopmiupoBanre. Dortocuctempl. DoTonu3  BOABL.  DJIEKTPOHHO-

TpaHcnopTHas cuctema. llepeHocunku Bogopoaa. OcoOeHHOCTH 0OOMeHa BEIIECTB Y PacTEHHIH,
’KHUBOTHBIX U TPHOOB.

Jlemoncmpauus. Cxema GoTocuHTE3A.
I[MPEJIMETHBIE PE3VJIbTATBI OBYUEHU
Yuawuecs oonoichvl 3namo:

* IpPUMEPHI ITACTUYECKOT0 0OMEHa;

* 3Tanbl GOTOCUHTE3A U €r0 POJIb B PUPO/IE;

* MECTO MPOTEKaHMs B KJIETKE CBETOBOM M TeMHOBOH (pa3 poTocunresa;

* IIPOLIECCHI, TPOUCXOSIINE BO BpeMsi CBETOBOW U TEMHOBOH (a3 (oTocuHTE3A.



Yuau;uec;z O00JIICHDL ymeniv.
* OIHMCBIBATH OOMEH BCIICCTB U NPCBPALICHUC DHCPIUH B KIICTKC,

* IPUBOJUTH MOJIPOOHYIO CXEMY MpoIeccoB GOTOCHHTE3a U OMOCHHTEe3a OerKa.

Ocnognvie nonamus. ABTotpodsl. 'ereporpodsr. Dotocunres. CBeroBas daza. TemHoBas
daza. OxwucinurenpHoe (dochopunupoBanue. ['pansl. Tunmakownel. HAJID. Dortonms.
®dotocucrema. Xa0pohuut.

Tema 3.4 JIEJIEHUE KJIETKU. MUTO3 (3 1)

JKW3HEHHBI LUK KJIETKH M €ro MNpOJOLKUTENbHOCTh. Jlenenue kierok. Knetku B
MHOTOKJICTOYHOM opranusme. lloHsatue o auddepeHIupoBKe KIETOK MHOTOKJIETOYHOTO
opranu3ma. MuroTudyeckuid 1WKI: uWHTepdasza, peaymaukanus JHK; wmuto3, dassl
MUTOTHYECKOTO JEJICHUs W TPeoOpa3oBaHUs XPOMOCOM; OHMOJOTHYECKHN CMBICT U 3HAUYCHUE
MuTO3a (0ecnoyioe pa3MHOKEHHE, POCT, BOCIIOJIHEHHE KJIETOYHBIX OTEPh B (PU3HOIOTHUYECKUX U
MATOJIOTHYECKUX YCIOBUSX). [IpOqomKUTeNsHOCTh MUTO3a. DTalbl CIIUPATU3ANUA XPOMOCOM.
Jemoncmpayus. GUrypbl MUTOTHYECKOTO JIEJICHHS B KJIETKAaX KOpEIIKa JIyKa M0 MUKPOCKOIIOM
U Ha CXEMe.

Jlabopamopnusie u npakmuueckue pabomsl VzyaeHve MUTO3a B KJIETKAaX KOpEIIKa JIyKa
(BUpTYyaJIbHO W/HMJTU HAa TOTOBBIX IpEIaparax).

[MPEAMETHBIE PE3VYJIbTATBI OBYUEHU A

Yuawuecs oonocnol 3nams:

* MUTOTHYECKUH M )KU3HCHHBIN IUKJIBI KIIETKH U UX MPOJIOJIKUTEILHOCTD;

* TIPOLIECCHI, MPOUCXOAIINE B KaXA0H (haze MUTO3a;

* BapUAHTHI MUTO33; * OCOOCHHOCTH MHUTO3a B PACTUTEIHHBIX U KUBOTHBIX KIICTKAX;

* ATanbl CHUPATU3AIUN XPOMOCOM;

* OMOJIOTUYECKOE 3HAYCHHE MUTO3a.

Yuawuecs oonxcner ymemo:

* OMHCHIBATH CTPOCHHUE U (YHKITUH XPOMOCOM;

* JIaBaTh OMpEeJIeIIeHNe KapUOTUIIA U XapaKTEePU30BaTh €ro;

* ONMKCHIBATh MUTO3 IO (a3am;

* pa3nuyaTh MUTOTHYECKHH (KIETOYHBIN) IIUKIT U KU3HEHHBINA ITUKI KIETKH.

Ocnoenvie nonamusa. JKuzHeHHBIN UK KJIETKH. XpoMocoMmbl. Kapuotumn. MutoTndeckuii
nuKiI;, mMuto3. buomormueckmii cmbicn muTo3a. [lpodaza. Meradaza. Anadaza. Temodasa.
Pennukarus (pexymukanus) JJHK. Cnupanuzanus XxpoMocoMm.

Tema 3.5 PASMHOXXEHUE: BECIIOJIOE U TTOJIOBOE (4u)

CymHocts U GOpMBI pa3MHOKEHHUsI OpPraHW3MOB. becmosnoe pa3MHOXEHHE pacTeHUU |
JKUBOTHBIX. Buabl 0ecrmojioro pa3sMHOXCHHS. BapHaHTBl BEreTaTHBHOTO PAa3MHOKCHHSL.
Bererarusnsie opransl pactenuii. Jlenenue. CnopooOpazoBanue. [loukoBanue. dparmeHrausi.

[TonoBoe pa3mMHOKEHHME KUBOTHBIX M PACTCHHWI; raMeThl, MOJIOBOM mporecc. buomornueckoe
3HAYEHHE MOJIOBOT0 Pa3MHOKEHHUS.

Jemoncmpayun. Cxembl, WIUTIOCTPUPYIOIIUE CHOCOOBI BEreTaTUBHOTO Pa3MHOKEHMS
pacTeHuii; MUKpOTIpenapathl sMIexneTok; Gororpadun, oTpaxkarmne pazHooOpa3re MOoTOMCTBA
y OJTHOM mapbl pOAUTENEH.

[NPEMETHBIE PE3VJIbTATBI ObYUYEHHMA

Yuawuecs oondxcnvl 3nams:

* (hopMBI U pacTPOCTPAHEHHOCTH OECTIONOTO Pa3MHOKECHHS;
* 0COOCHHOCTH 0€CIOJIOr0 Pa3MHOKEHUSI PACTEHUN U )KUBOTHBIX;

* CYILIHOCTb MOJIOBOTO PA3MHOXKEHHUS U €ro OMOJIOTHYECKOe 3HaUEHHE.
Yuawuecs oonocner ymems:

" XapaKTepu3oBaTh OMOJIOrHYecKoe 3HaYeHHE 0eCIoJIoro Pa3MHOXKCHU A,
" pa3jinyaThb (I)OpMBI Oecroa0ro Pa3MHOKCHU,



* pa3Iuy4aTth CIOpY KaK CHEUAIN3UPOBAHHYIO KJIETKY, IPeIHa3HAuYECHHYIO AJis 0eCrooro
Pa3MHOXKEHUS, U CTIIOPY OaKTepuii;
* 00BSCHATH MPEUMYILECTBO MOJIOBOTO Pa3MHOXKEHHUSI.
Ocnognvie nonamus. PasmHoxenue. becrionoe pasmHoxkenue. IlogoBoe pa3mMHOXKEHHE.
BereratuBHoe pasmuoxenue. Jlenenume. CrnopooOpaszoBanue. Cropa. Peremeparus. Kios.

Cnopanrun. BereratuBuble opranbl. OJHOZOMHBIE W JIBYJIOMHbIe pacteHud. IloyoBoii
TUMOpPPH3M.

Tema 3.6 OBPABOBAHUE ITOJIOBBIX KJIETOK. MENO3 (4 9)

Meiio3 U ero orauuds OT MHUTO3a. buojormueckoe 3HaueHue Merosza. OcoOeHHOCTH
npodasbl  [. T'amerorene3. Dtambl 00pa3oBaHMS TIOJOBBIX KJIETOK: Pa3MHOXKEHHE, POCT,
co3peBanue (Meii03) U (QOpMHUpPOBAHUE TMOJOBBIX KIeTOK. OcoOEHHOCTH cHepMaroreHe’a u

OBOTCHE3a. 3HaueHHME raMerorcHesa. [lapTeHOreHe3 Kak BapHUaHT IOJOBOTO Pa3MHOKCHHUSI.
I[MPEJMETHBIE PE3VJIbTATBI OBYUEHUM A
Yuawuecs oonoicnvl 3nams:

* CYILIHOCTh Mei03a U ero OMOJIOTUYECKOE 3HAUCHHUE;

* IIPOLIECC TaMETOreHe3a U €ro STallbl.

Yuawuecs oonorcner ymemo:

* XapakTepu30BaTh OMOJIOTMYECKOE 3HAUEHUE TI0JI0OBOIO Pa3MHOKEHUS;
* 00BSACHATH MpOIECC MeH03a U XapaKTEPU30BaTh €ro ITallbI;

*  OIKCBIBAaTh MPOIECC T'aMETOreHe3a W BBIACIATH OCOOCHHOCTH CIIEpMAaTOTeHE3a W
OBOT'€HE3A;

" pas3jnyarhb CriepMaTo30Ubl U CIICPMUH,
* BBIIC/IATH 0COOEHHOCTH IMPOTCKAHUSA I'aMCTOT'CHE3a Y paCTeHI/Iﬁ H )KUBOTHBIX,

* ONpEAENATh POJiIb MEH03a B KU3HEHHBIX LIMKJIAX PA3IMYHbIX OPraHU3MOB.

OcHnognvie nonamua. Meiio3. bupanentsl. Terpaabl. Kpoccunrosep. ['amersl.
Sineknerka. Crnepmarozoup. Cnepmuid. ['amerorenes. Cnepmartorenes. Oporenes. Craaus
pasmHoxenust. Cragust pocra. Cranus co3peBanus. Ctaaus ¢opmupoBanus. Pa3znenbHoronbie
opranusMmsl. 'epmacdpoautsl. [TapreHorenes

Tema 3.7 OIUVIOJOTBOPEHMUE (24)

OmnogoTBOpPEHHE U €r0 CYHIHOCTh. bHonornueckuii CMbICH OMJIOJOTBOPEHMS. BapuaHThl
OIIOIOTBOPEHUS (HapYyKHOE, BHYTPEHHEE, IEPEKPECTHOE, CAMOOIIIIOIOTBOPEHUE, ECTECTBEHHOE
U HCKycCTBEHHOE). OCOOEHHOCTH OIUIOJOTBOPEHHs Yy pacTeHuil. J[BOHHOE OIUIOJOTBOpPEHUE Y
MOKPBITOCEMEHHBIX. VICKycCTBEHHOE OIJIOIOTBOPEHHE Y YEeJIOBEKa M TNPUHIUIBI JIEUEHUs
Oecrutoaus.

[MPEAMETHBIE PE3VYJIBTATBI ObBYUYEHU A
Yuawuecs oonoichol 3namo.
* CYIIHOCTb OILIOJIOTBOPEHUS U €70 Pa3HOBUAHOCTH;
" IIPUYUHBI MMOABJICHUA PAa3JINYHBIX TUIIOB OIIJIOAOTBOPCHUSA
* IIOYEMY OIUIOAOTBOPEHUE IPOUCXOIUT IPEUMYIIECTBEHHO BHYTPH BUA;
* CyTh IBOMHOTO OILJIOJIOTBOPEHMS.
Yuawuecs oonorcnvr ymems:
* 00BSACHATH MPOIIECC OTUIOAOTBOPEHUS U 00PAa30BaHUS 3UTOTHI;
* OIKCHIBaTh IPOLECC OIUIOJOTBOPEHUS y NPEICTAaBUTENIEH pPa3HBIX CHUCTEMATHUECKUX
rpyni (OT/AEI0B PACTEHUH U TUTIOB KUBOTHBIX ).
Ocnoenvie nonamusa. OIONOTBOPEHUE: HApyKHOE, BHyTpeHHee. OceMeHeHue. 3urora.

JlBoiiHOe  omonoTBOopeHHE.  VICKYCCTBEHHOE  OIUIOAOTBOPEHHE.  DKCTPAKOPIOPAIbHOE
OIJIOJJOTBOPEHHE.

Tema 3.8 UTHIVBUAY AJIbBHOE PA3BUTUE OPTAHM3MOB (6 u)
OMOpHOHaNbHBIN Nepro] pa3Butus. OCHOBHBIE 3aKOHOMEPHOCTH Ipo0sieHus; 00pa3oBaHUe
OJTHOCJIOMHOTO  3apofblia —  OnacTynabl. [acTpynsius; 3aKOHOMEPHOCTH 0Opa3oBaHUs



JBYXCIIOMHOIO  3apojbllla — racTpyibl. [lepBuuHBIA oOpraHoreHe3 Hu JajbHEWINas
T depeHpoBKa TKaHEeH, opraHoB U cucteM. B3auMoneicTBre Tpex 3apOAbIIIEBbIX JIUCTKOB.
OpnHositeBbie (MOHO3UTOTHBIE) Oym3Henbl. [locTaMOpHOHANBHBINA Teproa pa3BUTUA. DoOpMBI
HOoCTAMOPHOHANIBHOTO Tepuoja pa3BuTHs. Henpsimoe pa3BuTue; TOJHBIA U HENOJHBIN
metamop(o3. bruonornueckuit cMbica pazButusi ¢ meramopdosom. Ilpsimoe passutue. CtapeHue.
Hemoncmpayua. Tabnuupl, WITIOCTPUPYIOIUE IPOLIECChl PAaHHUX 3TAllOB 3MOPHUOHAIBHOTO
pa3BUTHI U MeTaMOp(}03a y WICHHUCTOHOTHX, MTO3BOHOYHBIX (KECTKOKPBUIBIX U YEITyeKPBUIbIX,
aMm(pubwmii); cxeMbl MpeoOpa3oBaHUs OPraHOB W TKAaHEW B MPOIECCE OHTO- U (UIIOTeHe3a.
[MTPEJIMETHBIE PE3VJIbTATBI ObBYUEHU A
Yuawuecs oonorcnvl snams:

* ONpE/IEIICHUE TIOHATHS KOHTOTCHE3Y;

* IEPUOANU3ALMIO UHAWBUIYAIBHOTO PA3BUTHS;

* 9TaIbl SMOPHOHAIBHOTO Pa3BHUTHS;

* MICTOYHHMKHU Pa3BUTHS OPTaHOB B IIPOIIECCE OHTOTCHE3a;
* (opMBI TOCTIMOPUOHATIBHOTO Pa3BUTHS;

* 0COOEHHOCTH MPSIMOTO PAa3BUTHS;

* 0COOCHHOCTH BHYTPUYTPOOHOTO Pa3BUTHS;

* OCHOBHOI OMOTCHETUYECKUH 3aKOH.

Yuawuecs oonorcner ymems:

* OIUCBIBATH MPOLIECCHI, MPOUCXOASAIIIE ITPH APOOICHUH, TACTPYIALUN 1 OPraHOTEHE3E;

* XapakTepu30BaTh (POPMBbI TOCTIMOPUOHAIBHOTO Pa3BUTHS;

* pa3nmUyaTh IMOJHBIA U HEMOIHBIA MeTaMopdo3;

* pacKpbIBaTh OMOJIOTMYECKUN CMBICIT Pa3BUTHSI ¢ METaMOphO30M;

* XapaKTepU30BaTh ATAIBI OHTOTEHE3A.

Ocnosnvle nonamusa. Ontorenes. Tumbl oOHTOTEHe3a. OMmOpuorenes. J[[poOnenue
(6nmacrynsauus). Mopyna. actpynauus. Helipyna u nedipymsuus. JuddepeHuupoBka KIeToK.
Opranorenes. Meramopdo3. Mono3urotnsie Onu3Henbl. [naieaTa. OMOpUOHATBHBIN TIEPHOT
pa3BuTHsl. [loctamMOpHoOHaIBHBIN TEpHOA pa3BUTHA. POCT: orpaHMUYEHHBII 1 HEOrpaHUUEHHBbIH.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTUBHOE 3IOPOBBE (4u)

OcobeHHOCTH 3MOPHUOHATIBHOIO pa3BUTHS uyesoBeka. [Iporecchl, mpoucxonsiue Ha
paHHUX OJTanax sMmOpuoreHeza (dopmupoBaHue Mopynbl Hu Onactynsl). IlepBbiii 3Tamnm
T pepeHIIMPOBKH KJIETOK 3apoabima. [Ipenminoansiii u mioansiil nepuoasl. dopMupoBaHue
3apOJBIIIEBHIX (BPEMEHHBIX, TPOBU30PHBIX) opraHoB. Poxxaenne. [ToctamMOproHANBHBIN TTEPHO/
pasBUTHSL: JOPENPOAYKTUBHBINA, PENpOAYKTHBHBIN IMEpHOAbl, CTapeHue U cMepThb. [losnoBoe
co3peBanue. Kpurndeckne nepuo/ sl OHTOTeHe3a. BiusiHue HUKOTHHA, aJIKOTOJISI M HAPKOTHUKOB
Ha pa3BUTHE 3apOJIbIlIa U PENPOAYKTUBHOE 3710pPOBbE UesloBeKa. MeXaHU3Mbl CTApEHMUSL.

Jemoncmpayun.  TaOnuupl,  WUIIOCTPUPYIOLME  MPOLECCHl  pPaHHUX  ATAloB
SMOPHOHAILHOTO PA3BUTHS YETIOBEKA.

[MPEJIMETHBIE PE3VYJIbTATBI ObBYUEHU A

Yuawuecs oonocnvl sname:

* 0COOEHHOCTH OHTOT'€HE3a UEIIOBEKA;

* IEPUOAUN3AINIO UHAUBUIYaIbHOTO PA3BUTHSI YEIIOBEKA;

* 3Tarbl YSMOPHOHAIIBHOTO PA3BUTHS YETIOBEKA;

* cHelalibHbIe (BpEMEHHbIE, IPOBU30PHBIE) OpraHbl;

* 0COOEHHOCTH U TIEPUOIU3AIMIO TOCTIMOPHOHAIBHOTO Pa3BUTHS YETIOBEKA;

" MCXAaHU3MBI CTApCHHUA OpraHrui3Ma.
Yltau;uec;z O0JIICHDI ymeniv.!

* OMHCHIBATh MPOIECCHI, TPOUCXOJISIINE TIPH POOJIECHUH, TaCTPY/SIIUA U OpraHOTEHE3e
YeJI0BEeKa;



* pa3nuyaTh 3apOJBIIICBBIA U IUIOAHBIA, SMOPHOHAILHBIN U TOCTIMOPHOHAIBHBIN ATaITbI;

* XapaKTepHu30BaTh MOCTAIMOPHUOHAIBHOE Pa3BUTHE YEJIOBEKa IO dTamaM U KPUTHUECKHE
NepUobl OHTOTEHE3a;

*  XapakTepu3oBaTh (PAKTOpbl pUCKAa NPU Pa3BUTUU 3apojbliia (BJIMSHUE aAJKOIOJI,
HUKOTHHA, BUPYCHBIX 3a00JI€BaHUN MaTepH).

Ocnosnvle nonamusa. Mopyna. bnacryna. [actpyna. Heiipyna. CrnenuanbHble Oprassbl.
JopenponykrusHelii nepuon. Penponykrtusaeii nepuon. Ilepuon crapenus.

Tema  3.10 T'EHETUKA—  HAYKA O  3AKOHOMEPHOCTSX
HACJIEJICTBEHHOCTH Y U3MEHUMBOCTU. . MEHJIEJIb — OCHOBOITOJIOKHUK
TEHETHUKH (2 v)

Hctopus passutus reHetuku. Otkpeitue ['. MeHaeneM 3akOHOMEpPHOCTEN HaCie0BaHUS
npu3HakoB. OCHOBHBIE MOHATHSI T€HETHKH (T€H, JIOKYC, TOMOJIOTHYHBIE XPOMOCOMBI, FOMO3HUT0TA,
reTepO3UroTa, JOMMHAHTHOCTb, PEIIECCUBHOCTH, TEHOTHI, (penotu). ['ubpumonornaeckuii MeTox
W3YYEHHUs HACJIEICTBEHHOCTU. MeTObl TeHETUKH. 3HAYCHUE TEHETUKHU.

Jemoncmpayua. PonocioBHbIE BBIIAIOIMXCA IPEICTABUTEINIEH KYIbTYpbl. XpOMOCOMHBIE
AHOMAJINU YeJIOBeKa U UX (PEHOTUIINYECKUE TPOSIBICHUSL.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHU A

Yuawuecs oonorcnvl snamo:

" OIIPCACIICHUC I'CHCTHKHU KaK HAYKH;

* OCHOBHBIE T€HETHYECKUE MOHATHS: T€H, aJliellb, JOMUHAHTHBIN MPU3HAK, PELIECCUBHbBIN
npu3HaK, GEHOTHUII, TEHOTHUII, TOMO3UTOTa, TETEPO3UTOTA;

" CYIIHOCTb FI/I6pI/II[0JIOFI/I‘ICCKOFO MCTOAAa U3YUCHUS HACIICACTBCHHOCTH,

. METOJbl  TCHETHKHU (reHeamoruUecKui, OJIM3HEIOBHIN, OMOXMMHUYCCKHA,
[IUTOTEHETUYECKUMN, TTOMYyIAIUOHHO-CTATUCTUYECKUN );

* O0COOCHHOCTHM TOpOXa, KOTOPbIC IO3BOJMIM MEH/EI0 BBISBUTh CTATUCTHYCCKUEC
3aKOHOMEPHOCTH HACICJOBaHUS NPH3HAKOB (OBICTpPOE Ppa3MHOXKEHHE, CIIOCOOHOCTh K
CaMOOIIBUICHHUIO U TMOJYYCHHIO YHCTHIX JIMHUN, HAIMYUE SIPKO BBHIPAKECHHBIX aIbTEPHATHBHBIX
IPU3HAKOB).

Vuawuecs donscnol ymemy:

* MCIIOJIb30BaTh FCHETHYECKYIO CUMBOJIMKY ITPH COCTABJICHUH CXEM CKPEIUBAHUS;

* 3aIKMCBHIBATh TCHOTUIIBI OPIaHU3MOB U BHINTUCHIBATh UX TaMETHI;

* pa3nuyaTh TOMO- M T€TEPO3UTOTHBIE OPTaHU3MBI.

Ocnoenvie nonamusa. HacnencrtBeHHoctb. M3menHunmBocth. ['eH. I'enotun. denortum.
Annenb. JloMmuHaHTHBIN npu3Hak. PeneccuBHbli npusHak. ['nOpua. AnbTepHaTUBHBIN MPU3HAK.
I'omo3urora. I'ereposurora.

Tema 3.11 3AKOHOMEPHOCTU HACJIIEAOBAHNMA. MOHOI'MBPU/IHOE
CKPEIIBAHMUE (4 u)

Monorubpunnoe ckpemuBaHue. /IOMUHaHTHbIE M pELECCUBHBbIE MPU3HAKU. AJUIENU U

ajulenpHble  TeHbl. ['oMo3urorel u rerepo3urotsl. [lepBblii 3akoH MeHaenss — 3aKkoH
eanHooOpa3uss TUOPUIOB TMEPBOTO TOKOJIEHUS (MpaBMJIO JOMUHHUpoBaHusA). HemomHoe
JTOMUHUPOBAaHUE WM IIPOMEKYTOUHOE HacienaoBaHue. Btopoil 3akoH Menpaens — 3aKkoH

pacuieruieHus. 3akoH (TUIIOTe3a) YUCTOTHI TaMeT. LluTonornueckrne OCHOBBI MOHOTHOPUIHOTO
CKpelUBaHUA.

Jlemoncmpayus. CxeMbl CKpelIMBaHUSA, WUTIOCTPUPYIOIIUE OmbIThl [. MeHnmens 1o
MOHOTHOPHAHOMY CKpEIIUBaHUIO.

Jlabopamopnvie u npakmuueckue padomsl PenieHue 3agady Ha MOHOTHOPHIHOE
ckpemmBanue. [IPEJIMETHBIE PE3VJIbTATBI OBYUEHU A

Yuawuecs oonorcnvl sname:

* IIEPBBIM U BTOPOU 3aKOHBI MeHIEN;
* 3aKOH YHCTOTHI TaMET;



* IIUTOJIOTUYECKHUE OCHOBBI MOHOTHOPHTHOTO CKPEIIMBAHUS.

Yuawuecs oonacnvl ymemy:

* JIaBaTh ONPEICIICHUs TOMO3UTOT U T€TEPO3UTOT;

*  COCTaBIIAITh CXEMbl MOHOTHMOPHMJIHOTO CKpCIIMBAaHUS TPU TIOJHOM U HEIOJIHOM
JOMHHHUPOBAHHH, * Pa3IMyaTh pacHICIUICHUE 110 (EHOTUITY U TCHOTHILY;

* pemath reHeTHYECKHe 3aa9i Ha MOHOTHOPHUIHOE CKPEIITUBAHHE.

Ocnoénvle nouamusa. JIOMUHAHTHBIM TPU3HAK, PEUECCUBHBIA MpU3HAK. AJLIENb,
aJUIeTbHBIC TE€HBI. 3aKOH €IUHO00pasusi THOPUIOB MEPBOTO MOKOJICHUS. 3aKOH PACIICTUICHUS.

3aKOH YHUCTOTHI raMeT. [ OMO3UTOTHBIE U TE€TEPO3UTOTHBIC OPraHU3MBI.

Tema 3.12 3AKOHOMEPHOCTHU HACJIEJOBAHULAL. JUTMBPUIHOE
CKPEILIMBAHUE (44)

JurnOpugHoe ckpemBaHue. Tperuid 3akoH MeHAens — 3aKOH HE3aBHUCHUMOTO
HACJICIOBAHMs MPU3HAKOB. AHAIM3HpYOIIee CKpemuBaHue. [loauruOpuaHoe CKpelirBaHue.
Hemoncmpayua. (Cxembl CKpeIIMBaHUs, WUIIOCTpUpylomme onblTel [ Mennens mno
JUTHOPUTHOMY CKPEIIMBAHMUIO.

Jlabopamopuvle u npaxkmuueckue padbomwt PeuieHne 3amad Ha  JUTHOpPUIHOE
ckpeuuBanue. [IPEJIMETHBIE PE3VJIbTATBI ObYUEHUA

Yuawuecs oonocnol 3namo.

* TpeTui 3aKOH MeHens.

Yuawuecs oonoicnvl ymemon:

* COCTaBJIATH CXEMbI JUTHOPUIHOTO CKPEIMBAHNS,

* cocTaBiATh peuerky [lennera;

* CYMTaTh KOJIMYECTBO IaMeT M BO3MOJKHBIX ITOTOMKOB B 3aBHCHMOCTH OT TI'€HOTHIIA
pOIUTENCH; * pemaTh TCHETUICCKHUE 3a/1a9U Ha TUTHOPHUIHOE CKPEIMBAHHE.

Ocnosnble nonamus. 3aKOH HE3aBUCUMOTO HACIIEIOBAHUS MPU3HAKOB. AHAIM3UPYIOIIEEe
ckpemuBanue. Pemerka [lenHera.

Tema 3.13 XPOMOCOMHAS TEOPUS HACJIEACTBEHHOCTU (44)

XpoMOCOMHasl TEOPHS HACIEeACTBEHHOCTH. 3akoH Moprana. ['pynna cuerienus. [Ipuunnbt
HapyIlIeHUs CIEeTUIeHUs TeHOB. PaccTosHMe WMexay TreHaMH M YacToTa KpPOCCHHTOBEpA.
['eneTnyeckue KapTel XpOMOCOM. MOJEKYIIPHO-TEHETUYECKUE KapPTHI.

Memoncmpayua. CxemMbl CKpeIIMBaHUs, WUIIOCTpUpyroniue onbiTel T. Moprana wu
KPOCCHUHTOBEp.

Jlabopamopmusie u npakmuueckue pabomot PerieHue 3a1a4 Ha CIICTUICHHOE HACJIEI0BaHUE
MIPU3HAKOB M OIPEAEIICHUE PACCTOSIHUS MEXAY F€HaMHU.

IMPEAMETHBIE PE3VJIbTATBI OBYUEHU A

Yuawuecs oonocnol 3namo:

* OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOPUH HACIIEICTBEHHOCTH;
* 3aKOH MopraHa;
* IPUYMHBI HAPYILLIEHUS CLETUICHNUS,

* 3aBUCHMOCTH 9aCTOThI KPOCCHHTOBEPA OT PACCTOSIHUS MEXKTY TCHAMH.
Yuawuecs oonocnor ymemo:

" COCTABJIATH CXEMBbI CKPCIIMBAHUWA ITPU CHCTIJICHHOM HACJICAOBAHWU ITPHU3HAKOB;

" pfluarh 3aa4v Ha CHCINNICHHOC HACJICIOBAHUC IMPU3HAKOB, YaCTOTY KPOCCHUHIOBEpaA U
OMpCACIICHUEC PACCTOSIHUA MCKIAY T'CHAMU

* pacCUMTHIBaTh PACCTOSHHME MEX]Yy T'€HaMH IO YacTOTE KPOCCHUHIOBEpPAa U OMpPEIENSITh
MPOLIEHT KPOCCOBEPHBIX TAMET U MIOTOMKOB 10 PACCTOSIHUIO MEXAY T'€HaMHU.

Ocno6Hnvle nonamusa. XPOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH. 3akoH Moprana.
Kpoccunrosep. ['pynna cuennenusi. Mopranuaa. KpoccoBepHbie raMeThl 1 OPraHU3MBI.

Tema 3.14 COBPEMEHHBIE INPEJJCTABJIEHW A O TEHE U TEHOME (2 1)



I'enom. ['eHOoTHII KaK cHCcTeMa B3aUMOJEHCTBYIOIIUX T'eHOB. ' eHOM uenoBeka. MexaHu3msl
aKTHBALMU U MIOJIaBJICHUS aKTUBHOCTH I'eHOB. CTpoeHue onepoHa. CTpyKTypHBIE U PETYIATOPHBIE
reHbl M Y4YaCTKM reHa. ['eHbl 3yKapuoT M IPOKapHOT. B3auMOIEHCTBHS aIUICNIBHBIX U
HeaJUIeJbHBIX IeHOoB. [lneiioTponus. DKCpecCUBHOCTh U IEHETPAHTHOCTD.

Jlemoncmpayun. CxeMbl TEHOMOB U T€HOTHUIIOB.

Jlabopamopuvie u npaxkmuueckue padomst Pemenue 3agay Ha B3aUMOJICUCTBUE
AJUIENIbHBIX U HEAJJIEIbHBIX T€HOB U IEHETPAHTHOCTb.

[NPEAMETHBIE PE3VYJIbTATBHI ObYUEHU A

Yuawuecs oonscnvl 3namo:

" OIIpCACIICHUA MOHATHH «T€HOM) U «T'CHOTHUII»,

* BUJIbI B3aUMO/ICHCTBUS T'€HOB.
Yuawuecs oonocnor ymems:

" pas3jnydaTrhb IOHATHA «KTCHOM», «I'CHOTHUII, ((l"eHO(bOHI[»;
" OIIPCACIIATL BUJBI BSaHMOHCﬁCTBHﬁ AJUICJIIbHBIX U HCAJIJICJIBHBIX I'CHOB,
* IPUBOJAUTDL IPUMCEPLI HHGﬁOTpOHHOl"O HeﬁCTBHH I'CHOB,

* peuiaTh 33724y Ha B3aUMOJICUCTBHUE aJUICIIbHBIX U HEAJUICJIbHBIX TEHOB U IEHETPAHTHOCTb.
Ocnoenste nonsmus. I'en. I'enom. 'enotun. B3aumoaeicTBrs T€HOB.

Tema 3.15 TEHETUKA T1OJIA (4 1)

XPpOMOCOMHOE OIpeieNIeHHE MoJa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIN 1
rereporaMeTHbI moj. Twumel ompeneneHus moja (MPOraMHOE, CHHTAaMHOE M AIUTaMHOE).
[Tpu3Haky, CHEIUICHHBIE C IOJIOM. 3a0oJeBaHUsT W JCPEKThI, CIEIUICHHBIE C ITOJOBBIMHU
XPOMOCOMaMH.

Jlemoncmpayun. CxeMbl XpOMOCOMHOTO OIPECIICHHS 1101,

Jlabopamopuvle u npakmuueckue padbomost PerieHue 3a7a4 Ha CIHEIJICHHOE C ITOJIOM
HACJICI0BAHKE MPU3HAKOB.

ITPEJIMETHBIE PE3YJIbTATbBI ObYUEHM A

Yuawuecs oonocnol 3namo.

* THUIIBI ONIPEJICIICHHS T10J1a;
* MIPU3HAKH, CLEIJICHHBIE C TIOJIOM;

* TOMOTaMETHBIN ¥ TeTepOoraMeTHBIN TOJI Y PAa3JIMYHBIX OPTAaHU3MOB.
Yuawuecs oondrcner ymemo:
* COCTaBJISITh CXEMBbI CKPEIIMBAHUS TIPHU HACIEOBAaHUY TPU3HAKOB, CIIETUIEHHBIX C MTOJIOM;
* pemarh 3a7a4i Ha HacJIeAOBaHUE MPU3HAKOB, CLEIJIEHHBIX C MTOJIOBBIMUA XPOMOCOMAaMHU;
* PUBOJIUTH MPUMEPHI 3a00JIeBaHM U 1e(HEKTOB, CIIETUICHHBIX C MTOJIOBBIMU XPOMOCOMAaMHU;
* OIpENEeNsATh TOMOTaMETHBIN U reTepOoraMeTHbIN MOJI IO CXeMaM CKpEelllBaHUs;
* TIPUBOJUTH MPUMEPHI ONPEIEIICHHS T10J1a Y PA3IMYHBIX OPTaHU3MOB.
Ocnognvie nonamusn. Ilon. I'omoramerHbiii mon. I'ereporamernsiii moia. IlpusHaxwy,
cueruieHHsle ¢ monom. ['emopunus. JJansToHn3M.
Tema 3.16 UBSMEHUNBOCTbL: HACJIEACTBEHHAA U HEHACJIEJJCTBEHHAS (44)
N3MeHYMBOCTh Kak OJHO M3 OCHOBHBIX CBOMCTB HUBBIX OpraHu3moB. HacnenctBeHHas
(reHoTHTIMYECKAsA, WHAUBUIyallbHAsI, HEOMpeneneHHas). MyTanmonHass W KOMOWHAaTUBHAs
W3MEHYUBOCTh. MyTanuu ©u MyTareHbl. HeHnacnencTBeHHas (OmpeselieHHas, TpYIIoBasd,
MoaudHUKaIMOHHAs) W3MEeHYMBOCTh. Momudukanun. Hopma peaxnuu. KpuBas HOpMambHOTO
pactupenenenusi (kpuBas [aycca). CrarucTudeckue 3aKOHOMEPHOCTH MOIU(MDUKAITMOHHOM
W3MEHYHBOCTH.
Jemoncmpayun. Ilpumepsl HacleICTBEHHOW (MyTalMOHHOW W KOMOWHATHUBHOH) U
HEHACJIEACTBEHHOH (MOIU(DUKAITMOHHON ) U3MEHYMBOCTH, MEXaHU3MOB MYTaIlHil.
Jlabopamopusie u npakmuueckue padomut Vzydenve MonupuKaimoHHON H3MEHYUBOCTH

Ha @pUMEPE pPACTEHUM, COCTABICHHE BAPUALMOHHOIO psa W BapUAMOHHOM KpPHUBOM.
I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA



Yuawuecs oondcnel 3nams:

* OIlpeJiesIeHUe U KiIacCu(hUKaUo N3MEHUYUBOCTH;

* KJIaccu(UKALMIO HACIEICTBEHHON N3MEHUYHUBOCTH;

* KJIaccU(UKALMIO MyTallui 0 Pa3HbIM MIPU3HAKAM;

* IpUMepbl MOTU(UKAIMA. Y4aIuecs T0KHBI YMETb:
* pa3uyaTh BUABI U3MEHUYUBOCTH;

" OLICHUBATbL BO3MOJHBIC TOCIICACTBUS BJIUAHUA MYTAar¢HOB Ha OPraHu3M;

" OOCHUBATL POJIb BHEIITHEH CpE€AbI B Pa3BUTHUH U IIPOSABJICHUHU IIPU3HAKOB.

Ochnognvie nonamus. VI3MEHUNBOCTD: HACIEACTBEHHAs U HEHACIEACTBEHHas. Myranuu.
Myrarensl. Mogudukanuu. Hopma peaxium.

Tema 3.17 TEHETUKA U 3/]I0POBBE YEJIOBEKA (2 u)
I'enernka 4enoBeka U ee pasaenbl. MeToabl I'€HETUKH uenoBeka. HacnencrBeHHble
00J1e3HHM, TE€HHbIE U XPOMOCOMHBbIE. AHOManuu pa3Butus. ComaTHyeckue M T'€HEepaTUBHBIC

myTtauuu. [IpuHnunel 310poBOro oOpasza KHU3HU, TUATHOCTHKU, NMPOPHIAKTUKH U JICYCHHUS
TEHETUYECKUX 00Je3He. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHUE.

Jemoncmpayusa. IIpuMepsl TeHHBIX 1 XPOMOCOMHBIX 00JI€3HEH YeaoBeKa.
[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHU A

Yuawuecs oonoichvl 3namo:

* KJIacCU(UKAILMIO MyTallUii U HACIIEACTBEHHBIX 0OJIe3HEN YeTIOBEKa;
* TEHHBIC U XPOMOCOMHBIE 00JIE3HU YEJIOBEKA U MX MPOSIBICHUS;

* MIPUHITUIIBI 3JJOPOBOTO 00pa3a KU3HH;

* MCTOJblI TUAI'HOCTUKH, HpO(i)I/IJIaKTI/IKI/I 1 JICUCHUA HACICACTBCHHBIX OoJic3HEH.
anu;uec;l O0JIICHbL ymenib.!

" pa3jn4arb HACJICACTBCHHLIC 0oJe3Hu YCJIOBCKA,
" IPUBOJUTDL HIPUMCEPBI 'TCHHBIX H XPOMOCOMHBIX Oone3Hen YCJIOBCKA,

* OLIEHUBATh (DAKTOPBI PUCKA BO3SHUKHOBEHUS HACIIEICTBEHHBIX 00JIE3HEH YemoBeKa.

Ocnosnvlie nonamusn. I'ennvie Oone3HH. XpoMmocoMHbIe Oosie3Hu. ComaTHYeCKue
MyTaluu. | 'eHepaTuBHbIE MyTalUH.

Tema 3.18 CEJIEKIIA: OCHOBHBIE METO/IbI 1 JOCTUXXEHUWS (44)

Cenexuus. Iloponma, copr, mramm. Mertoasl cenekuuu. LIEHTpel NPOUCXOKICHUS
KyIbTypHBIX pacreHuii. Bxian H. W. BaBunoBa B pa3BuTME T€HETMKM U CEJICKLIHH.
Hemoncmpayusa. Kapra eHTPOB IPOUCXOKIACHUS KyJIbTYpHBIX pacTeHuil. M300paxeHus mopos
Pa3IUYHBIX JOMAITHUX UBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHHH.

ITPEAMETHBIE PE3VJIbTATBI ObYUYEHU A

Yuawuecs oonscnol 3nHams:

* OIpeziesieHUe CeNeKIINU KaK HayKU U €€ TEOPETUYECKUE OCHOBBI (TEHETHKA);
* METOJbI CENEKINHY;

* LHEHTPbI IPOUCXOKICHUS KYJIbTYPHBIX PaCTEHUH.

Yuawuecs oonorcnvl ymems:

* pa3nuyaTh METObI CEJIEKIINH;

* Pa3nUyaTh MOHATUS «[IOPOJIA», «COPT», KIITAMM.

Ocnosnvte nonamusa. Cenexkuus. I[lopoma. Copr. Hltamm. Ot6op. ['mOpuaumszarius.
bimzkopoacTteenHoe ckpemuBanue. ['erepo3uc. Uucteie munuu. [onummonaus.

Tema 3.19 BUOTEXHOJIOI'UA: JOCTUXEHUSA U TTEPCIIEKTUBBI PA3BUTUA
(39

buotexnonorus. I'ennas umxeHepus. ['eHeTmueckn MOJIUGUIIMPOBAHHBIE OPraHU3MBI.
KnonupoBanue. DTuyeckue acnekTbl OMOTEXHOJIOTHH.

Jemoncmpayus. CxeMbl KJIOHUPOBAHUS U CO3JaHUS TEHETUYECKH MOAU(DUIIMPOBAHHBIX
OpraHU3MOB.



I[MPEJMETHBIE PE3VJIbTATBI ObYUEHU A

Vuawuecs 0ondicnol 3namo:

* OmIpezeseHue U 3a/1a49u OMOTEXHOJIOTHH;

* METO/Ibl OMOTEXHOJIOTHH;

* METO/Ibl TCHHOW MH)KCHEPHUH;

* 3TUYECKHE aCTIEKThl OMOTEXHOJIOTHYECKUX Pa3padOTOK.

Yuawuecs oondxcnol ymems:

* OLICHMBATh ITUYECKUE ACTIEKThI HEKOTOPHIX OMOTEXHOJIOTHIECKUX Pa3padoOTOK;

* TOHMMaThb HEOOXOJMMOCTb OHOTEXHOJIOTUYECKUX HCCIEOBAHUN ISl TOBBIIICHHS
3(pPEKTUBHOCTH  CEILCKOXO3SMCTBEHHOTO TPOU3BOJCTBA M  CHIDKEHHS  Cce0eCTOMMOCTH

MIPOIYKIIUH.
Ocnoenvle nonamus. buorexnonorus. ['ennas umwxkenepusi. KnonupoBanue. buostuka.

Mescnpeomemnuie ceasu
Heopeanuueckas xumusa. OxpaHa NOpUpPOABI OT BO3JIEHUCTBHS OTXOJIOB XHUMHUYECKUX

npou3BoACTB. Opeanuueckas xumus. CTpoeHHe WM (DYHKIMH OpPraHUYECKHX MOJEKYT U HX
MyTareHHoe feiicTBue. Qu3uka. PeHTreHoBckoe u Apyrue uznyuenus. [lonsTue o 1o3e uzmydeHus

1 OUOJIOTMYECKOM 3allUTE.
METAIIPEJMETHBIE PE3VYJIbTATbBI OBYUEHU S

Yuawuecs oonorcnvr ymemy:

* paboTaTh ¢ y4eOHUKOM, COCTABIISATh KOHCIIEKT maparpada, cxemMsl U TaOJIUIIbI;

* pa3pabaThIBaTh IJIAaH-KOHCIEKT T€MbI, UCII0JIb3Ysl pa3Hble HICTOUHUKU MH(OpMaIuy;

* TOTOBUTH YCTHBIE COOOIIEHUS, pedepaThl U PE3EHTALNN Ha 33/1aHHYI0 TEMY;

* TI0JIb30BATHCS MIOMCKOBBIMM cucTeMamMu MHTepHeTa.

JIMYHOCTHBIE PE3VYJIbTATBI ObBYUYEHUA

* IIposiBieHne 4yBCTBAa POCCHICKOMN I'pakJaHCKON MIEHTUYHOCTH, IATPUOTU3MA, JIFOOBU U
yBaskeHUs kK OTeuecTBy, 4yBCTBa FOPIOCTHU 3a CBOO Ponuny;

* OTBETCTBEHHOE OTHOILEHHE K yyeOe, TOTOBHOCTh M CHOCOOHOCTh K CaMOOOpPa30BaHMUIO;

* (opMHpOBaHME MOTHUBAIIMM K OOYYEHHIO U TIO3HAHMIO, OCO3HAHHOMY BBIOOPY Oyay1iei
npodeccuu;

* CIIOCOOHOCTH CTPOUTH MHIAMBUAYAIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPHUIO;

* (opMHpOBaHHUE IIETOCTHOTO €CTECTBEHHO-HAYYHOT'0 MUPOBO33PEHUS;

* coOroieHre MpaBuJl MOBEICHUS B IPUPOJIE;

* YMEHHE PEAN30BbIBaTh TEOPETUYECKUE ITIO3HAHUS HA MPAKTHKE;

* CIIOCOOHOCTH MPU3HABATh COOCTBEHHBIE OMIMOKU U UCIPABIIATH UX;

* YyMEHHEe apryMEHTHPOBAHHO U 00OCHOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHHUS;

* KPUTUYHOE OTHOILEHHE K COOCTBEHHBIM MOCTYIKaM, OCO3HAHHE OTBETCTBEHHOCTH 32 UX
pe3ybTaThl;

* YBa)XKUTEJIBHOE U 100pOKETATENbHOE OTHOLIEHHUE K IPYTHM JIFOJISIM;

* YMEHHE CIIYIIaTh U CIBIIIATh IPYTUX, BECTH TUCKYCCHIO, ONIEpUPOBATh (pakTaMu.

11 KJIACC (34 B Heaenio, Becero 102 v)
Pa3znen 1 Buna (64 4)
Tema 1.1 PASBUTUE BUOJIOI' MU B JOJAPBMHOBCKMUIA ITEPUO/]. PABOTA
K. JIMHHEA (2 u)

DBOJTIOHS U DBOJIIOIIMOHHOE yueHHe. McTopust aBoMOIIMOHHBIX uiaen. Kpeamunonnsm
u tpanchopmusMm. CucremaTHka Kak Hayka. 3HadeHue pabor K. JIuHHes mo cucreMaThke
pacTeHUM M KUBOTHBIX. buHapHas HOMEHKnarypa. Bkiaj pa3auyHbIX YYEHBIX B pa3BUTHE
HBOJIIOLIMOHHBIX UIEH.



Jemoncmpayua. Iloptpersl W Ouorpaguu y4yeHbIX, BHECIIMX BKJAJ B Ppa3BUTHE
3BOJIIOIIMOHHLIX UIEH.

[MPEJMETHBIE PE3VYJIbTATBI ObBYUEHU A

Yuawuecs oonorcnvl sname:

" IOpEAcCTaBICHUSA €CTECTBOMCIILITATEIICH HOHapBHHOBCKOﬁ OIIOXH O CYIIHOCTH JKUBOI
IpUpoAbI U €€ 3BOJIIOLNH,

* IpelICTaBUTENIeH KpeallMoHu3Ma U TpaHCHOopMU3Ma;

* B3rsabl K. JIuHHEs Ha cucTemMy )KMBOTO MHPA.

Yuawuecs oonorcnvl ymemy:

* OLIEHUBATh BKJIAJ PA3JIMYHBIX YYEHBIX B Pa3BUTHE OMOJOIMM U SBOJIOIUOHHBIX HJIEH.
OcnoBuble ouATus. IBomonus. Kpearmonusm. Tpancdopmusm. Domonnorn3m. CucremaTuka.
buHapHast HOMeHKIaTypa.

Tema 1.2 DBOJIIOLIMOHHASA TEOPUA XK. b. IAMAPKA (4 u)

VY4eHne O rpajauuu >KMBBIX OPIaHM3MOB U IIOHATHE «IECTHULA cyuliecTB». Teopus
katactpo( KroBbe. 3akonsl Jlamapka (yrnpakHeHHE U HEYNPa)KHEHHE OPTaHOB M HACIIEOBAHUE
6naronpuoOpereHHbIX pu3HaKoB). [Ipencrasnenus Jlamapka 06 usmenuusoctu. Ilpeacrasnenus
Jlamapka o mpuuyMHaXx, OPEANOChUIKaX W HAIpaBJIEHUU HBOJIIOLMU. 3HaueHue Teopun Jlamapka.
[TonsiTve 0 HEONIAMAapPKU3ME U €r0 IPEACTABUTEIAX.

Hemoncmpayua. )Xusnp n gesrensHocTs JK. b. Jlamapka.

ITPEAMETHBIE PE3VJIbTATBI ObYUYEHU A

Yuawuecs oonoicnvl snamo:

* ocHOBHBbIE nosnoxeHus reopuu XK. b. Jlamapka;

* Ha3BaHue Tpyaa XK. b. Jlamapka.
Yuawuecs oonocnor ymemo:

* OIICHMBATh 3HAYCHHE SBOJIIOIHOHHON Teopuu Jlamapka i pa3BUTHS OMOJIOTHH.
OcHoBHbIe NOHATHS. 3akoH. Teopus. DBomonus. I3MeHUNBOCTb.

Tema 1.3 [IPEJIIOCBIJIKM BO3HMKHOBEHU S YUEHU S Y. JAPBUHA (2 1)

[Tpeanoceuiky Bo3HUKHOBeHUS yueHus Y. [lapBuHa: JOCTHKEHUs B 0071aCTH €CTECTBEHHBIX
U couuanbHO-3KOHOMHU- 101 dyeckux Hayk (kocMoroHudeckass teopus Kanra—IJlamnaca,
JOCTH>KEHUS B 00J1aCTH XMMUH, 3aKOH €IMHCTBA OpraHu3Ma 1 cpejibl Pynbe—CeueHoBa, NpUHIHI
koppemsinnu KroBwe, padotsl K. bapa, padoter Y. Jlaitens, padotel A. Cmuta u T. Manbryca).
I[TPEJMETHBIE PE3VJIbTATBI OBYUEHU A

Yuawuecs 0onsxcnvl 3namo.

* ©CTECTBEHHO-HAy4YHbI€ U COLIMAJIbHO-3KOHOMMUYECKHE MPENNOCHUIKA BO3HUKHOBEHUS
teopuu JlapBuHa;

* Bknax K. bapa B pa3BuTHe HBONIOIMOHHBIX UIEH;

* Ha3zBaHue TpyAa T. ManbeTryca. Yyanuecs 10JKHBI yMETh:

* XapaKTepU30BaTh NPEANOCHIIKA BOZHUKHOBEHUS IBOJIIOLIMOHHON TeopuH [lapBuHa.

Tema 1.4 DBOJIIOLIMOHHASA TEOPUA Y. JAPBUHA (44)

OkcneauunonHbiii Matepuan Y. /lapBuna. Yuenue /lapBuHa 00 M3MEHUYMBOCTH. YueHHE
HapBuHa 00 ucKkyccTBeHHOM 0TOOpe. BeeoOas nHauBuayaibHasi N3MEHYMBOCTh M M30BITOUHAS
YHUCICHHOCTh MOTOMCTBAa. OrpaHMYeHHOCTh pecypcoB. boppba 3a cymiecTBOBaHHE U
eCTeCTBeHHbIH o0TOOp. Bumbr 0oprObl 3a cymectBoBanue. [Ipeamocwimkum OGOpbOBI  3a
CYIIECTBOBaHME M €CTeCTBEHHOro orbopa. A. Yosuiec M €ro BKJIaJ B pPa3pabOTKy TeOpuUu
€CTEeCTBEHHOTO0 oTOopa. 3Hauenwe Teopuu JlapBuHa. [loHSATHE O CHHTETHYECKOW TEOpUU
HBOJIIOLUU.

Jemoncmpayus. buorpadus Y. lapsuna. MapuipyT u koHKpeTHble Haxonku Y. JlapBuHa
BO BpeMsl ITyTellecTBUsl Ha Kopabie «buripy.

[MPEAMETHBIE PE3VYJIbTATHI ObBYUEHU A

Yuawuecs oonorcnvl sname:



* yuenue JlapBuHa 00 HCKyCCTBEHHOM OTOODE;
* yuenue JlapBrHA 0 €CTECTBEHHOM 0TOOPE;

* 00BEKTHI, CIIOCOOCTBOBABIIKE MOsBIeHUIO uiaen Y. JlapBuHa 0 ecTecCTBEHHOM OTOOpe
(ramamarocckue BbIOPKH, HCKOIIAEMbIE OCTAHKH );

* Ha3zBaHuA TpyAoB Y. [lapBuHa. Yyammecs JOJKHBI YMETh:

" OLICHHBATb 0COOEHHOCTH JAOMAalIHUX XMUBOTHBIX U KYJIbTYPHBIX paCTeHI/Iﬁ 10 CPAaBHCHUTIO
C UX TUKUMHU IIPCAKAMH;

* XapaKkTepu30BaTh MPUUUHBI OOPHOBI 32 CYIIECTBOBAHUE;
* OMpeAeIATh 3HAYCHHE PA3IMYHBIX BUIOB OOPHOBI 32 CYIECTBOBAHUE;
* JlaBaTh OLIEHKY €CTECTBEHHOT0 0TOOpa Kak pe3ybTaTa 00phObI 3a CYIIECTBOBAHHUE,

* oueHuBarb Bkiaj Y. Jlapsuna u A. Yosuieca B pa3BUTUE 3BOJIIOLUOHHBIX UAEH.

Ocnosnvle nonamusa. 'pynnoBas U UHIAUBUAYaJIbHAs HM3MEHYMBOCTh. VCKycCTBEHHBIN
otbop. beccosHarenvHbli U Metogumyeckuii or6op. Ilopoma. Konkypennus. boppba 3a
cymecTtBoBanue. EctectBennbiit or6op. [lomoBoii oToop.

Tema 1.5 BUJl: KPUTEPUU U CTPYKTYPA (4 )

Bung kak reHeTMYecKHM M30JMpPOBAaHHAs CHUCTEMA; PENPOAYKTHBHAS H30JSLUUS U €€
MexaHu3mbl. Kputepuun Buga: wmopdosnoruyeckuid, (U3HOIOTHUECKUN, OHOXUMHYECKUIA,
TeHETUYECKUN, HKOJIOTMYECKUH, reorpaduyeckuil. BuyrpenHsss crpykrypa Bunga. Ce3oHHas
m3osisius. [loBenenueckas nzosanus. Buabl-1BoiHuKU. KOCMOIIOIUTEI M 3HAEMUKHU. Apeall U ero
Pa3HOBHUIHOCTH.

Jlemoncmpayun. I'epbapuu U Ipyrue KOJUICKIIMOHHBIE MaTepHaIbl, WUTIOCTPUPYIOIINE
Mopdonoruueckuii kputepuit Buga. JlaboparopHble W mpakTHueckue paboThl M3yueHue
W3MCHUYMBOCTH W KpPUTEPHUEB BHJA, ONKMCAHWE BHIOB 1O MOP(OIOTHICCKOMY KPHTEPHIO.
[NPEJIMETHBIE PE3YJIbTATbBI ObYUYEHHMA

Yuawuecs oonocnol 3nHams:

* oIpeziesieHuE BUA;

* KpUTEPUHU BUJA;

* BHYTPEHHIOIO CTPYKTYPY BHJIA.

Yuawuecs oonocner ymems:

* OMHCHIBATH BUBI IO PA3IMYHBIM KPUTEPHSIM;
* pa3nuyaTh KPUTEPUH BHUJA;

* IPUBOJUTH MPUMEPHI BUOB-TBOMHIUKOB, KOCMOIIOJIUTOB U YHIAECMHUKOB.

Ocnosnvie nonamusa. Bun. lonynsuusa. Kapuortun. 'enodons.

Tema 1.6 TIOITYJIALINA KAK CTPYKTYPHASA EJJVUHULIA BUJIA (24)

[TonynauuroHHasE CTPYKTypa BHAQ; JKOJOTHYECKHE W TEHETHYECKHE XapaKTEPUCTHKU
nomynsiiuid. JleMorpadudeckue mokazareian U CTPYKTypa MOMyJsSuu. Perymsaius yucieHHOCTH
nonyssuun. DPHEeKTUBHAS YUCICHHOCTD MOMYJISIHH.

[NPEIMETHBIE PE3YJIbTATBI ObYUYEHHMA

Yuawuecs oonscnol 3nHams:

* OIpeJIeJIEHUE MOMYJIALNY;

* CTPYKTYypy NOIYJISALUN;

* nemMorpaduyeckue noxka3aTesy MOMmyIsIHH;

* KaK perylMpyeTcs YUCIEHHOCTb MOMYJISAIUH.

Yuawuecs oondicnol ymems:

* XapaKTepU30BaTh CTPYKTYPY MOILYJISILIUH.

Ocnoenvie nonamua. llomynsauus. Jlemorpaduueckue mokazarenn. PoxnaeMocTb.
CwmeptHOCTS. [Tos0Bas cTpykTypa nonyssnuu. BospacTHas CTpykTypa MOIYJISIIUH.



Tema 1.7 ITIOITYJIALINA KAK EAUHUIIA 5BOJIIOLNHA (2 1)
[Tonynsiuust — »ieMEHTapHas 3BOJIOLMOHHAS €IUHUIA. DJIEMEHTAPHBIN 3BOJIIOIIMOHHBIN
MaTepHua U 3JIEMEHTAPHOE IBOTIOLMOHHOE SIBJICHUE.
IMPEAMETHBIE PE3VJIbTATBI ObYUEHUM
Yuawuecs oonsicnvl 3nams:

* CYIIHOCTb F€HETUYECKUX MPOLIECCOB B MOMYJIALUAX.
Yuawuecs oonorcnovr ymemy:

* 00OBICHATD IMPUYUHBI pa3aCICHUA BUAOB, 3aHUMAOIIUX 06H_II/IpHBII71 apcall OGI/ITaHI/IH;

* OOBSCHSATH, IOYEMY UMEHHO MOMYJISALUS SBISETCS JIEMEHTApPHON €UHUIICH SBOJIIOLINU.
Ocnosnvle nonamus. I'enorun. ['enopona. @eHoTur. IaeMEHTAPHOE IBOJIIOIMOHHOE SBJICHUE.
OBOJIIOIIMOHHBIA MaTepHUal.

Tema 1.8 DAKTOPHI DBOJIFOLIUU (4u)

DNEeMEHTapHBIC  ABOJIOIMOHHBIE  (PaKTOphl  (MYTalMOHHBIA  TPOIECC,  HU3OJSIUS,
MONYJSAIMOHHBIE BONHBIL, apeid 104 reHOB, ecTecTBeHHBIH 0TOOp). JloMUHaHTHBIE U
pElLeCCUBHbIC, MOJIe3HbIe, HEUTpaJIbHbIe W BpEeAHbIE MyTaluu. Buasl n3meHuuBOoCTH. Peseps
U3MEHYUBOCTH. DPPEKT «OyTHUIOUHOTO TOPIBILIKAY.

Jlemoncmpayusa. )XuBbie pacTeHus ¥ KUBOTHBIC, TepOapuu U KOJUICKIIUU, TOKA3bIBAIOIINE
WHAUBUAYAIbHYIO U3MEHYHBOCTb.

Jlabopamopusie u npakmuueckue padomet VIzydeHre M3MEHUMBOCTH Y 0COO€H OJIHOTO
Buna. [IPE/IMETHBIE PE3YJIbTATBI ObYUEHU A

Yuawuecs oonscnol snams:

* (haKTOpHI IBOJIIOIIHH;

* KJIacCU(DUKAIMIO H3MCHYHBOCTH,
* KJIacCU(UKAIMIO MyTallUi;

* BUJIbI U30JISIIIUY.

Yuawuecs 0ondncnol ymems:

* 00BSICHATh MEXaHU3MbI (PAKTOPOB IBOIIOLHH.

Ocnognvie nonamusa. daxktopsl 3BoMOLMU. MyTanMOHHAs M3MEHYMBOCTb. MyTaluu.
Myraunonnslii nporecc. M3onauus. Ilonynsunonnsie BoaHbl. EcrecTBeHHBIN 0TOOp. [peiid
reHOB. DPPEeKT «OyTbUIOUHOTO FOPJIBIIIKA.

Tema 1.9 ECTECTBEHHbBIA OTBEOP — TJIABHAS JIBMKVYIIASL CHJIA
SBOJIIOLMNA (2y)

@opMBI  €CTECTBEHHOr0 o0TOOpa (CTaOMIM3UPYIOIIMM, JBXKYLUIUN, JU3PYNTUBHBIN).
SIBieHME WHOYCTPHAIBHOIO MEJAaHM3Ma W MEXaHU3M €ro BO3HUKHOBEHHS. BO3HMKHOBEHME
YCTOMYMBOCTH HACEKOMBIX K SIIOXMMHKATaM.

I[MPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

Yuawuecs oonoicnvl sname:

* (hopmMBI ecTeCTBEHHOTO 0TOOpA.
Vuawuecs oondcnvl ymems:

* pa3nuyaTh GOPMBI €CTECTBEHHOI'O 0TOOPA;

* IPUBOJUTH MPUMEPHI PA3TUUHBIX POPM €CTECTBEHHOI'0 0TOOPA.

Ocnoenvie nouamusn. Jpwxynmii or6op. Crabwimsupyrommid ot6op. AU3pynTUBHBINA
ot0op. naycTpranbHbI MEIaHU3M.

Tema 1.10 AJAIITAIONUA OPIAHU3MA K VCJIOBUAM OBUTAHUA KAK
PE3VJIbTAT JEMCTBUS ECTECTBEHHOI'O OTBOPA (4u)

[TpucnocoOuTenbHble 0OCOOEHHOCTH CTPOEHHUS, OKPACKH TeJla M IOBEJIEHHS >XUBOTHBIX.
Pa3HOBUIHOCTH TIOKPOBUTENHCTBEHHON OKpacku W ¢opmbl. [loBeneHueckune aganTaiuu.
buoxumuueckue agantanuu. @usnonorndeckue agantanui. OTHOCUTENbHAS 11€7ecO000pa3HOCTh
ajanTanmii.

Jemoncmpayusa. VInnocTpalluu 1 )KUBbIE PaCTEHUS U )KUBOTHBIE, TepOapuy U KOJUIEKIINH,
MOKa3bIBaIOLIe MOP(OJIOrHUecKHe aJanTallu.



Jlabopamopusie u npakmuueckue padomot BeisiBnenre Mop(hoIOrnuecKux aganTaiuii Ha
pUMepax pa3InIHbIX PACTCHHI.

[MPEAMETHGIE PE3VYJIbTATHI ObBYUEHU A

Yuawuecs 0ondichvl sHams:

* KJIaCCU(PUKAIIMIO aJanTaIluii;
* TUIIBI TOKPOBUTEIHCTBEHHON OKPACKH U (DOPMBI M UX 3HAYCHUE JJIs1 BBDKUBAHUS,
* 0COOCHHOCTH MPUCTIOCOOUTEIHLHOTO TIOBEICHMS;

* 3HaYeHHE 3a00ThI O MOTOMCTBE JJIsSI BEDKUBAHMS.
Yuawuecs oonorcnvr ymemy:

* IPUBOJIUTH IPUMEPHI IPUCTIOCOOUTENHHOIO CTPOCHUS U TTOBEICHHUS;

* paznuuartbh MopQosorudyeckue, (Gpu3nonIoruyeckre, OMOXMMHUYECKHE M IOBEIECHUYECKHE
azanTanuu;

* pa3auyaTh pa3HOBUIHOCTH TOKPOBUTEIBCTBEHHON OKPAacKU U (pOpMBI;

* 00BSACHSATH, MOYEMY MPUCITOCOOICHUS HOCSIT OTHOCUTEIBHBIN XapaKkTep.

OcHnoenvle nonamua. Apantaunusa. Mopdonornyeckas ananrtanus. dusmonmorudeckas
agantauusa. buoxummueckas amanrtauusa. [loBeneHueckast amanrtanusa. [lokpoBUTeNnbCcTBEHHAs
okpacka u (hopma. MackupoBKa.

Hemoncmpayun. Mumukpus.

Tema 1.11 BUJJOOBPA30BAHUE KAK PE3VJIbTAT O5BOJIIOLINUA (2 q)

[Tyt (cmocoObl) U CKOPOCTh BHI000pa30BaHMs; reorpaduueckoe (aJIonaTpuueckoe) u
IKOJIOTHYECKOE (CHMITaTpU4eckoe) BuaooOpazoBanue. ['eorpaduyeckas W IKOJOTHYCCKAS
m3ossiuust. JQuseprennus. ['ubpuauzanus. [lonunnonauzanus.

Jlemoncmpayus. Cxewmsl, WLTIOCTPUPYIOIIHE nporecc reorpaduueckoro
BUJI000pa30BaHus; KHUBbIE PACTEHUS M KUBOTHBIE, repOapuu W KOJJICKIUH, MOKa3bIBAIOIINE
pe3yNIbTaThl  MPUCHOCOOJIEHHOCTH OpPraHW3MOB K Cpele OOWTaHHS H  Pe3yJbTaThl
BunoodpaszoBanus. [IPEJIMETHBIE PE3YJIbTATbI OBYUEHU A

Yuawuecs oonodxcnel 3name:

* (hopmBbI BUI000pa30OBaAHUS;

* MEXaHU3M BHJI000pa30BaHUS.
Yuawuecs oonorcnvl ymems:

" XapaKTCepPU30BaTb NPOUECC SKOJIOTNICCKOTO U reorpaq)nqecxoro BI/II[OO6pa3OBaHI/I${;

*  pasnuMyaTh TMpoIecchl reorpaduyeckoro M HSKOJIOTHYECKOTO BUI000pa3oBaHUS U
MPUBOAUTH MIPUMEPHI BUIOB, 00Pa30BaHHBIX PAa3HBIMU CIIOCOOAMH.

Ocnosnvie nonamua. Bunoobpazosanue. ['eHoponn. WMzomsaums. I'eorpaduueckoe
(anmmomarpuueckoe) BUI000pa3oBaHUE. DKOJOTHUECKOe (CHMIIAaTPUYECKOE) BUIA000pa30oBaHUE.
Huseprennus. [lomumnonnuzanus. ['uGpuauzanus.

Tema 1.12 COXPAHEHUE MHOI'OOBPA3MA BHUJIOB KAK OCHOBA
YCTOMYNBOI'O PA3BBUTUS BUOCDEPHI (2 u)

['maBHble HampaBiI€HHS SBOJIOIMOHHOIO Tporecca. buonornueckuii mporpecc u
ouonoruuecknii perpecc (A. H. CeepuoB). Ilytu mocTukeHuss OMOIOTHYECKOTO Iporpecca.
Yuawuecs oonscnol 3nams:

* TJIaBHBIC HAMPABIICHUS YBOJIONNH U UX KPUTEPHH;

* IyTH JOCTUKEHHsI OMOIOTHUYECKOTO MPOorpecca;

* IIPUYUHBI BBIMUpPAaHWA BU0B.
anu;uewz O0JIJICHDL ymenib.!

* XapaKTepU30BaTh IyTH JIOCTHKEHUSI OMOJIOrMYECKOro Mporpecca;

* paznuyaTh Ouonormueckuii U MophoPyHKIHMOHANBHBIM Mporpecc, OMOIOTHYECKUN U
Mopd o] yHKIIMOHAIBHBIN perpecc;



* MPUBOJUTH MPUMEPHI OPTaHU3MOB, MPEOBIBAIOIINX B HACTOSIIUNA MOMEHT B COCTOSTHUU
OMOJIOTUYECKOro Mporpecca u OUOIIOTHYECKOTO perpecca;

* MPUBOJIUTH NMPUMEPHI OPraHW3MOB, BHIMEPIIUX B HEJABHEM IPONUIOM; * OOBSICHATH
HE00XO0IMMOCTh COXpaHeHUs OMopazHooOpas3usl.

OcHnognvle nouamusa. buonoruveckwii mporpecc ©  OHOJOTHYECKHH  perpecc.
Mopdoduznonornueckuii  (MophodyHKIMOHAIBHEIN) Tporpecc. Mopdodusnonornyeckuii
(MopdodyHkIHOHANBHEIN) perpecc. Apomopdos. Uanoananranus. O01mas aereHepanus.

Tema 1.13 JIOKA3SATEJILCTBA DBOJIIOIINMN OPTTAHUYECKOI'O MUPA (4u)

[lutonornyeckne W MOJEKYISIpPHO-OMONOrHYecKre  (MOJEKYISIPHO-TEHETUYECKHE),
CPaBHUTEIILHO-aHATOMHYECKHE  (CPAaBHUTEIBHO-MOP(OIOTHUYECKHUE),  MaJCOHTOIOTHYECKHE,
sMOpHoNornyeckue u Ouoreorpaduyeckre I0Ka3aTeIbCTBAa IBOJIOLUUHN. 3aKOH 3apOJBIIIEBOTIO
cxonctBa. OcHOBHOUM OumoreHernueckwii 3akoH (3akoH Mromepa—Iekkens). [peid
KOHTHHEHTOB.

Jemoncmpayus. WVmmnoctpanuy, JISMOHCTPHPYIONIME CXOACTBO PAHHUX  ATalloB
SMOpPUOHAIILHOTO PAa3BUTHUS IMO3BOHOYHBIX; MYJSDKH W JApPyrue HarisigHble MaTepUalbl,
WLTIOCTPUPYIOIINE aHATOTHYHBIE M TOMOJIOTHYHBIC OPTraHbl, PyIMMEHTHI U aTaBH3MBbI.

I[MPEJJMETHBIE PE3YJIbTATBI OBYUEHUM A

Vuawuecs oondicnvl 3namo:

" KJ'IaCCI/I(bI/IKaI_II/IIO J0Ka3aTCJIbCTB 3BOJIIOLINHA.
yttaw;uec;l O00JIICHbI ymemn:

* NPUBOJAWUTH NPUMEPHI, JOKA3bIBAIOIIME CYIIECTBOBAHHE HBOJIIOLIMOHHOIO IIpoliecca,
AQHAJOTUYHBIX U TOMOJIOTUYHBIX OPraHOB, PyAUMEHTOB U aTaBU3MOB;

* IPUBOAUTH MPUMEPHI TIEPEXOAHBIX (HOPM.

Ocnoenvie nonamus. Lutonorus. MonekymnsipHas ouonorusi. CpaBHUTENIbHAS aHATOMHUSL.
[TaneonTonorusi. buoreorpadus. AHaIOrHYHBIC OpPraHbl. [ OMOJOTHYHBIC OpTraHbl. Py IuMeHTHI.
ATtaBu3mel. OnTorenes. dunoreHes.

Tema 1.14 PASBUTHE HPEI[CTABJIEHHVI O IMPOUCXOXJIEHNUN XN3HU HA
3EMIJIE (2 u)

Konmenumu abuorene3a u  Owmorene3a. Omnbitel @D, Pequ, JI. Cnananmanu u
M. M. Tepexosckoro, onsIT JI. ITactepa. ['unmoressl craiimoHapHOrO COCTOSAHUS U MaHCIIEPMUM.
Hemonctpanus. Cxemsl onbiToB @. Penu, JI. Cnananuanu u JI. [actepa.

IMPEJIMETHBIE PE3YJIbTATBI ObYUEHIM A

Yuawuecs oonocnol 3namo.

* CYIIECTBYIOIINE TUIIOTE3bI TPOUCXOXKICHUS KU3HU Ha 3eMIIe.
Yuawuecs oondxcner ymemo:

*  00OCHOBBIBaTh CHPABEUIMBOCTh WM HECOCTOSITEIbHOCTb OTHENbHBIX THUIIOTE3
IIPOMCXO0XKICHUS )KU3HU.

Ocnosnvie nonamusa. Abuorene3. buorenes. Ilancnepmusa. Teopus crannoHapHOTrO
COCTOSIHHUSL.

Tema 1.15 COBPEMEHHBIE [TPEJICTABJIEHU A O BO3HUKHOBEHUWU XXWU3HU (44)
Opranvyeckuii MUp Kak pe3yJIbTaT 3BOJIONMU. BO3HMKHOBEHHE W pa3BUTHE KU3HU Ha 3eMIIE.
XuMudeckul, npeadouonornueckuii (teopus akagemuka A. M. Omapuna) 1 OMOTOTHYECKUIA STaIbI
pa3BUTHSl KUBOW MaTepud. Teopusi Onomod3a. AOGHOTEHHOE MPOMCXOKIACHUE OPTraHUYECKHX
MoHoMmepoB. DkcniepuMeHT C. Musuiepa. IlosiBiaeHue xoarepBaroB, MPOOHOHTOB, MEMOpPaHHBIX
CTPYKTYp, IPOKapHOT, 3YKapHoT, TeTepoTpo(doB, aBTOTPOPOB.

Jemoncmpayua. CxeMbl BO3HUKHOBEHMS KOAllepBaTOB, MHPOOMOHTOB, MEMOpPaHHBIX
CTPYKTYp, IPOKAPUOT U OJTHOKIIETOYHBIX 3YKAPHOT.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

Yuawuecs oonscnol 3nams:

* Teopuro OnapuHa;
* TEOPUIO OMOI033a;



* TIEPBBIC ITAIBI HBOIOIUHN (XUMUYECKON M OMOJIOTHYECKOM ).

Yuawueca oonorcnor ymemy:

* ONKCHIBATh NPOLECC BO3HUKHOBEHHS KOAllEpBAaTOB, INPOOMOHTOB, MEMOpPaHHBIX
CTPYKTYP, OJJHOKJIETOUHBIX ITPOKAPUOT U IYKAPHUOT;

* IIEPEUYHCIIATH B XPOHOJIOTUYECKOM MOPSIKE MOSBICHUE CTPYKTYP U OPraHu3MOB Ha 3emiie
(opranuyeckre MOJEKYJbl, MOJUMEpHI, KoalepBaThl, MPOOMOHTHI, MPOKAPUOTHI-AHAIPOOKI-
reTepoTpodbl, MPOKAPUOTHI-AaBTOTPOQBI, FYKAPUOTHI).

Ocnosnvle nonamusn. buomnoss. Koaneppar. IIpo6uonTt (mporobuont). IIpokapuoThI.
Oykapuotsl. ['ereporpodsl. ABTOTpodEl. AHaIPOOBI. A3pOOEL.

Tema 1.16 PASBUTUE XXM3HU HA 3EMIIE (8 u)

PazButue xu3Hum Ha 3emiie B apXEUMCKyI0 U MPOTEpO30McKyro 3pbl. llosiBienue siapa,
MOJIOBOTO Pa3MHOXKEHUS, MHOTOKJIETOYHOCTH, (hoTocuHTe3a. [lepBbie ciieqpl KU3HU Ha 3emiie.
[TosiBneHne BceX COBPEMEHHBIX THUIOB OECIIO3BOHOYHBIX JKHBOTHBIX. [lepBble XOpIOBEIE.
PazButne BogHbIX pacteHuil. ApomMopho3bl apxes u nmpoTepo3os. Pa3Butue xu3Hu Ha 3emiie B
naneo3oickyto 3py. IlosBiieHue u BOIIOLMS CyXOIYTHBIX pacTeHuil. [lanopoTHUKH, ceMeHHbIE
MANOpPOTHUKH, TOJIOCEMEHHbBIE pacTeHUs. BO3HUKHOBEHHE MO3BOHOYHBIX: PBHIO, 36MHOBOJIHBIX,
IPECMBIKAIONMXCs. BBIX0I Ha CylIy pacTeHH ¥ )KUBOTHBIX. ApoMopdo3bl naneo3os. Pa3surue
KU3HM Ha 3emJie B ME3030MCKYI0 M KaiiHO30iickyro spbl. [losiBieHHe W pacmpocTpaHeHHE
MOKPBITOCEMEHHBIX pacTeHU. BO3HMKHOBEHHME NTHUIl M MIIEKONUTAIOUMX. TEeNIOKPOBHOCTb.
[TosiBnenue u pa3Butue npumaroB. [loserneHue yenoBeka. ApoMopQo3bl Me3030s1 U KailHO304l.
Jemoncmpayus. Penponykunu kaptut 3. Bypuana, otpaxaromux ¢ayHy u Qropy pazIHaHbIX
3p ¥ MEPUOIOB; CXEMbI PA3BUTHUS IAPCTB KUBOUM MPUPO/IbI; OKAMEHEJIOCTH, OTIIEYaTKH PACTeHUN
B JPEBHUX NOpojax. Mojenu cKeneToB YeloBEeKa U O3BOHOYHBIX KUBOTHBIX.

[NPEJMETHBIE PE3YJIbTATbBI ObYUYEHHMA

Yuawuecs oonocnel 3nams:

* pa3BUTHUE )KUBOTHBIX U PACTEHUN B pa3IMUHbIE IEPHO/IbI CYILIECTBOBAHUS 3EMJIH;

* IIPEJIKOB COBPEMEHHBIX IIO3BOHOYHBIX U ITAIlbl IBOJIOLNHU II03BOHOYHBIX;

* JTaIlbl 3BOJIIOLIMY PACTEHUN;

* apoMop(}o3bl KaXKaA0H IpbI.

Yuawuecs oonorcnvl ymems:

* [IEPEYUCIIATH B XPOHOJIOTMYECKOM ITOPSAAKE dPBI U IEPUOIBI TEOXPOHOIOTMYECKOM LIKAIbI;
* XapaKTEepPU30BaTh JTAIlbl Pa3BUTHUS KUBOU IIPUPOJIBL;

* IIPUBOJUTH IIPUMEPHI PACTEHUN U )KUBOTHBIX, KUBIIUX B PA3JIMYHBIE 3PBbI;

* ONMCHIBATh PAa3BUTHE KU3HU HA 3eMJI€ B Pa3JIMUHbIE JPbI.

Ocnoenvle nonamusa. JoH. Opa. [lepuoa. dnoxa. Apomopdos.

Tema 1.17 TUITIOTE3BI ITPOUCXOXIAEHN A YEJIOBEKA (2 u)

AHTpOIIOTE€HE3 U €ro ABMXKYyIIME cuibl. lIpencraBieHus o MPOMCXOKIEHUHM YelIOBEKa B
pasHble nepuoabl ucropun Hayku. Tpynel Jlapuna «IIponcxokieHue 4enoBeka U IOJOBOM
oTO0p» U «O BBIpaXEHUH 3MOLUI y XKUBOTHBIX U 4esnoBeka». OCHOBHbIE aHTPOHOMOP(O3bI:
0O0IIeCTBEHHBII 00pa3 *HU3HH, MPHUCIIOCOOICHHUS K MEPEeMELICHHIO 10 BETBAM, OOIIECTBEHHOE
BOCIIUTaHME  MOTOMCTBAa.  Jloka3zarenbcTBa  KMBOTHOIO  IPOUCXOXACHHUS  YeJIOBEKa.
[TPEJMETHBIE PE3VJIbTATBI ObBYUEHU A

Yuawuecs oonorcnvl sname:

* IBMOKYIIME CHJIBI aHTPOIIOT€HE3a; * OCHOBHBIE aHTPOIIOMOP(O3bI.
Yuawuecs oondxcnel ymems:

* XapaKkTepU30BaTh POJIb PA3IUYHBIX (AKTOPOB B CTAHOBJICHHUH YEJIOBEKA;
* IPUBOJUTH J10KA3aTEIbCTBA JKUBOTHOTO TPOUCXOXKACHUS YEIIOBEKA.

Ocnoenbie nonamua. AuTporioreses. J[Bukylue cuiabl aHTpOIIOTEHE3a.
Tema 1.18 IIOJIOXKEHUE UEJIOBEKA B CUCTEME XXMBOTHOI'O MUPA (2 u)



[Ipoucxoxaenne uenoBeka. MecTo uenoBeka B KuBOW mpupojge. CucreMarnyeckoe
nosioxxeHue Buga Homo sapiens B cucreme )UBOTHOTO MHpa. [Ipu3Haku U CBOMCTBA YeIOBEKa,
MO3BOJISIIOIINE OTHECTH €r0 K PAa3IMYHBIM CHUCTEMATHUYECKUM TpYIINaM HapCTBa >KUBOTHBIX.
[MPEJIMETHBIE PE3YJIbTATbBI ObYUYEHHMA

Yuawuecs oonocnol 3nams:

" CUCTCMATHUYCCKOC IMOJIOKCHHUEC YCIIOBCKA B CUCTCMC OPraHN4YCCKOro Mupa,

* 0COOCHHOCTH YeJIoBeKa KaKk OMOJOTMYEeCKOro BUA.

Yuawuecs oondcnel ymems:

* BBIBJIATH NPU3HAKU CXOJCTBA M PA3JIMUUs B CTPOCHUM U TMOBEICHHM >KUBOTHBIX U
yenoBeka. Ocnoenwvle nouamusa. Xopaosele. Miuekonutaromue. I[lpumarsl. PyaumeHTsI.
ATaBU3MBL.

Tema 1.19 DBOJIIOLN A UEJIOBEKA (4 u)

Craguu 3BOJIIOIUMU YE€JIOBEKA: MPUMAaThl — IMPEAKU YEJIOBEKa, aBCTPATIONMUTEK, YEIIOBEK
yMEJbId, JPEBHEUIIMI YEJIOBEK, JPEBHUN YEJIOBEK, IEPBbIE COBPEMEHHbIC JIOoAu. Poib
COIMANILHBIX ()aKTOPOB aHTPOTIOT'CHE3a B CTAHOBJICHUH YEIIOBEKA.

Jemoncmpayus. Cxema OCHOBHBIX 3TallOB SBOJIIOIMH YEIOBEKA U PEKOHCTPYKIIMU 00JIUKa
IIpeJICTaBUTENIEH PA3IMYHBIX 3TAIIOB aHTPOIOreHe3a. DKCKYPCUU AHTPOIIOreHe3 (MCTOPUUECKUH,
KpaeBeAUeCKUd NN OMOOTUYECKUI My3el).

[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUA

Yuawuecs oonscnol 3nams:

* 3TaIbl CTAHOBJICHHU YeJIOBEKa KaK OMOJIOTHYECKOTO BUA4,

* Ha3BaHUS ATAIOB CTAHOBJICHUS YEJIOBEKA M MPEJCTABUTENICH KaXKIOTO dTara (HalpuMep:
IlpeBHefIHIHfI YCJIIOBCK, HWJIN apXElHTpOH, NJIN YCIIOBCK HpﬂMOXO[{HHII/If/'I; HpeIICTaBI/ITCJII/II
MUTEKAHTPOIl, CHHAHTPOII, FeHeIbOCPIrCKUI YEeTIOBEK).

Yuawuecs 0onocnol ymemo:

- HepeLII/ICJ'ISITB B XpOHOJIOFI/I‘-IeCKOM HOp?[Z[Ke 9TaIllbl CTAHOBJICHUA YCJIOBCKA KakK
OHMOJIOTHYECKOTO BHJIA;

*  XapaKTepH30BaTh KAXKIBIM OSTall CTAHOBJICHHUS YeENOBEKa 10 MOP(OIOTHYECKUM
MpU3HaKaM U 00pa3y KU3HU.

Ocnosnvle nonamus. Jlpuonuteku. ABCTpajonuteku. ApxaHTponbl. IlaneoaHTpomnsl.
HeoanTpomnsi.

Tema 1.20 UEJIOBEYECKUE PACHI (4 4)

[TonynsironHas cTpykTypa Buga Homo sapiens; dyenoBeueckue pachl; pacooOpa3oBaHHUE;
€IMHCTBO MpOUCXOoXkAeHUus pac. [IpucrnocoOuTenbHOe 3HaYeHHE PacoOBBIX MPU3HAKOB. BumoBoe
€MHCTBO Y€JIOBEUECTBA.

[NPEJIMETHBIE PE3VJIbTATbBI ObYUYEHHMA

Yuawuecs oondrcuvl 3nams:

* olpeziesieHue TIOHATHUS «pacay;

* KJIacCU(UKAIUIO pac;

* XapakTepHBIC MPU3HAKU OOJIBIIIUX Pac;

* ToJIpa3jieNieHusl BHYTPHU OOJBIIUX pac.

Yuawuecs oondcnvl ymems:

* XapaKTEepU30BaTh PACOBBIC MPU3HAKU KaK aJalTUBHBIE;

* 000CHOBBIBATh BU0BOE €IMHCTBO YEIOBEYECTBA.

Ocnoenwie nonamus. Paca. bonbiias paca. Manas paca. Hamus.

Mesicnpedmemmuuie ceasu

Acmponomua. Opranuzanus IaHeTHbIX cucTeM. CoJIHEeYHas CUCTeMa; €€ CTPYKTypa.
Mecro nanerst 3emuist B COMHEUHON cUCTEME.

Hcmopusa. Kynbrypa 3anagnoi EBponsl konnia XV — nepoii nonoBunsl X VII B. Kynbrypa
nepsoro neproaa Hosoit ucropun. Bennkue reorpadudeckie OTKPBITHS.



Oxonomuueckas ceoepaghus 3apyoexxubix crpad. Hacenenune mupa. 'eorpadust HaceneHus
mupa. Qusuueckas eeozpaghus. VIcTopus KOHTUHEHTOB.

METAIIPEJIMETHBIE PE3VJIbTATBI OBYUEHU A

Yuawuecs oondcnvl ymems:

* HCIIOJIb30BaThb WHAYKTHBHBIA W JIE€AYKTHBHBIH IOAXOAbI IMPH HU3YYEHUM KPYIHBIX
TaKCOHOB;

* 00001IaTh U IeJIaTh BBIBOKI;

* paboTaTh C JOMOJIHUTEIBHBIMUA UCTOUHUKAMHU HH(OPMAIINH;

* IIPEACTaBIISITh MaTepHall, UCIOJIb3Yys BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTUH.

Pa3nen 2 Ixocucrema (35 u)

Tema 2.1 OPTAHU3M U CPEJIA. DKOJIOITMYECKUE ®AKTOPEI (4 )

Opranusm u cpena. Gakropsl cpenbl ooutanus. Kinaccudukarus 3K010ru4eckux (pakTopos.
Cpenbl XH3HH M UX XapakTepucTtuka. [Ipsmoe W KOCBeHHOE BIMsSHHUE (PAKTOpOB cpenbl Ha
opranusM. MI3MeHuMBOCTh 3K0sIOrn4eckux (pakropos. IIpenensl BBIHOCIUBOCTH. 30HA ONTUMYMA,
30Ha yraereHus. CTeHOOMOHTHI u 3BPHOMOHTHL. OrpaHuuuBaromui (Hakrop. 3aKOH MHHUMYyMa
JIubuxa. DKosoruueckas HuIa.

Jemoncmpayun. HarnsaHsle MaTepuainsl, 1EMOHCTPUPYIOLIUE BIUsSHNAE (AKTOPOB CPEJIb
Ha OpraHu3M.

I[MPEJMETHBIE PE3VJIbTATBI ObBYUEHU A

Yuawuecs oondcnol 3namo:

* OIpeJIeJICHUS MOHATHH «3KOJIOTUS», «Cpela OOUTaHU», «OTPAaHUUYHUBAIOLINHA (haKkTOp»;

* IpeIMeT U 33/1a4y SKOJIOTUHU KaK HayKHu;

* 3aKOH MUHUMYMa JInOuxa;

* KJIacCU(UKAIIIO KOJIOTHYECKHIX (PaKTOPOB.

Yuawuecs oondicnvl ymems:

* KJIacCU(UIMPOBATH IKOJIOTHUECKUE (DAKTOPHI.

Ocnosnvle nonamus. Jxonorus. Jkocucrema. Cpega oOuTaHusl. IKOJOTUUECKHUM (PaKTop.
[Tpenens! BeiHOCTUBOCTU. OrpannunBaroniyii pakrop. CTeHOOMOHTHL. DBPUOUOHTHI.

Tema 2.2 ABUOTUYECKUE ®AKTOPBI CPEJIBI (4 u)

@DakTopbI cpe/ibl OOMTAHUS U MPUCIIOCOOIEHHS K HUM XHUBBIX OpraHU3MOB. AOHOTHYECKHE
¢dakropbl cpenpl. Poiab TemmepaTypbl, OCBEUIEHHOCTH, BIQKHOCTH M JApPYrux (aKTopoB B
AKHU3HEIEATEIILHOCTH COOOIECTB U OPraHU3MOB. TelI0KPOBHbIE U XOJIOJHOKPOBHbIE OPIraHU3MBI.
CaerontoOuBbIe, TEHEBBIHOCIMBBIE M TEHENOOMBBIE pacTeHus. [loBergeHueckue ajanTaluu.
I[TPEJIMETHBIE PE3VJIbTATBI OBYUEHU A

Yuawuecs oondicnol 3namo:

* BakKHeire abuotTudeckue pakTopsl;

* BIMsAHUE a0MOTHYECKUX (PAKTOPOB Ha OPraHU3M;

* aJanTaluyy OpraHU3MOB K pa3IMYHON MHTEHCUBHOCTH a0MOTUYECKUX (PaKTOPOB.

Yuawuecs oondicnvl ymems:

* XapaKkTepU30BaTh BIUSIHUE AOMOTHYECKHX (PaKTOPOB HA OPraHU3M;

* OINMUCHIBATH MPUCHOCOOICHUSI OPraHU3MOB K Pa3IMYHOW MHTEHCUBHOCTH aOMOTHYECKUX
(baxTOpOB Cpebl;

*  NPUBOIUTH MPHUMEPHl aJanTallid OPraHU3MOB K Pa3IUYHOW HHTEHCUBHOCTH
abnoTHyeckux (akTOpOB;

* MIPUBOAMTH MPUMEPHI TEINIOKPOBHBIX M XOJIOJTHOKPOBHBIX OPraHU3MOB, CBETOIIOOUBBIX,
TEHEBBIHOCIMBBIX U TEHEIIOOUBBIX PACTEHUI.

Ocnognvie nonamua. Abuotndeckue  (axkTopbl. TemIOKpOBHbIE  OpPraHU3MBI.
XosogHOKpoBHBIE OpraHu3Mbl. ['omoiiorepmus. lloiikmnorepmus. CykKynaeHTBI. AJanTanuu.
CeerontoOuBble  pacTeHMs. |€HEBBIHOCIMBBIE  pacTeHUs.  [eHenoOuBbIE  PAaCTEHUS.
®doronepuoansm. buonornueckue purmel. Crisiuxa.



Tema 2.3 BUOTUYECKUE ®AKTOPBI CPEJIBI (4 u)
buotnueckue ¢dakropel cpeapl. POpMBI B3aMMOOTHOLICHHHA MEXIY OpraHH3MaMu.

[To3uTuBHBIE  OTHOLIEHUS —  CUMOMO3:  MyTyalu3M, KoOoIllepauus, KOMMEHCAJIN3M.
AHTHOMOTHYECKHE OTHOIICHUS: XHMIIHHYECTBO, MapasuTU3M, KOHKypeHuus. [Ipucrnocobnenus
XUIIHUKOB M JKEPTB. AJjanTanuy napasuroB. HeHTpanpHble OTHOWIEHUS — HEUTpaIMU3M.

[Tpunuun [May3e (MpUHLKIT KOHKYPEHTHOTO UCKIIIOUEHUS).
Hemoncmpayua. Ilpumepsl cuMOMO3a NpPENCTaBUTENEH Pa3IMUYHBIX LAPCTB KUBOM
npupoasl. [IPE/IMETHBIE PE3VJIBTATBI ObYUYEHUW A

Yuawuecs oondcnol 3namo:

* OIpeJIeJIEHUE MOHTUS «OMOTHUYECKUE (DAKTOPBI CPeIbl»;

* (opMBI B3aMMOOTHOIIICHUI MEXKy OpraHU3MaMHu;

* KJIaccu(UKALUI0 CUMOMOTHYECKUX U aHTUOMOTUUYECKUX B3aUMOOTHOIIECHUI];

* KJIaccU(UKAIMIO KOHKYPEHINH; * KIacCU(UKALIUIO TTapa3uTOB.
Yuawuecs oondxcnol ymems:

* KIIacCU(PUIPOBATH (OPMBI B3aUMOOTHOIIICHUI MEXKIy OpraHH3MaMHu;

" XapaKTCpU30BaATb PA3JIMYHLIC CUMOMOTHYECKHE U aHTHOMOTHYECKHE B3aMMOOTHOIIEHUS
OpPraHnu3MoB;

* IPUBOJAUTDL IPUMCEPLI CHUMOMOTHYECKHX U aHTHOMOTHYECKHX BSaHMOOTHomeHHﬁ;

* IPUBOJUTH MPUMEPHI PA3INYHBIX [1aPA3UTOB.

OcHognvle nonsamusa. buornueckue ¢dakropel. Myryanmm3m. KomMeHncanm3M. AHTHOHO3.
[MTapa3zutusm. XumnuyectBo. Konkypenuusa. CumOnos. [IpyHIMI KOHKYPEHTHOI'O HCKIIIOYEHHUS.

Tema 2.4 CTPYKTYPA DKOCUCTEM (4u)

EcrecTBeHHble cOOOLIECTBAa >KMBBIX OpraHu3MoB. Mcropus (GopMupoBaHHs MPUPOTHBIX
coobmiectB. buoreoneno3pl. KoMIOHEHTHI OHOreolI€HO30B: MPOAYLEHTHI, KOHCYMEHTHI,
penyueHTsl. buoreHo3bl: BHIOBOE pa3HOOOpa3ue, IUIOTHOCTh MOMyNAuud, Ouomacca.
CrocoOHOCTh JKOCHCTEM K camomojiepkanuio. [lepBuuHas W BTOpWUYHAS TMPOIYKIIHS.
Knumarnueckue, reorpaduyeckre 1 MoYBEHHbIE TapaMeTPbl IKOCUCTEMBI.

Jemoncmpayus. (CxemMa MPOCTPAHCTBEHHOM CTPYKTYpbl 3KOCHCTEMBI (SIpyCHOCTH
PacTUTENHLHOIO COOOIIECTBA).

[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A

Yuawuecs oonorcnvl snams:

* OIpeJIesIEHUs MOHATHI «IKOCUCTEMAY, «ONOLIEHO3», «OHOTr€0IIEHO3Y;

* CTPYKTYpy U KOMIIOHEHTBI 3KOCHCTEMbI W OMOreoneHo3a; * (YHKIUM KOMIIOHEHTOB
HKOCUCTEMBI. YUaluecs JOJDKHBI YMETh: * pa3jInyaTh IPOIYLICHTBI

, KOHCYMEHTHI M pEAYLEHTBI; * Pa3InyaTh MOHATHUS «IKOCUCTEMa» U «OHOTr€OLIEHO3Y;

* OIUCBIBATh 3KOJOIMYECKHE CUCTEMBI, ONOIIEHO3bl U OMOTEOIIEHO3bI.
Ocnognvie nonamusa. JxocucreMa. buonenos. buoreonenos. ITpongynentsl. KOHCyMEHTEI.
Penynentsl. [lepeuunas npoaykuus. BropudHas npoayKuus.
Tema 2.5 [IMIIEBBIE CBA3M. KPYT'OBOPOT BEHIECTB U IIOTOK SHEPT'MU B
OKOCUCTEMAX (2 u)
Ilenru u ceru nutanus. Tpoduyeckne ypoBHH. DKOJIOTMUYECKHE MUPAMUABL: YHUCEl,
O6uromaccsl, 3Heprun. KpyroBopot BelecTB 1 MOTOK 3HEPTUN B IKOCHCTEMAX.
Hemoncmpayun. Cxempl, WUIIOCTPUPYIOIIME IHILIEBbIE LENHU U CETH, JKOJIOTHYECKHE
MUPaMUJIBI U KPYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.
Jlabopamopusie u npakmuueckue padomst COCTaBICHHE MACTOUIIHBIX U JIETPUTHBIX
MUIIEBBIX LI€TIeH, CXeM KPYroBOPOTa BEIIECTB.
INPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
Yuawuecs oonorcnvl sname:

* OTpeNeNIeHUs MMOHATUN «ITHIIEBast IENbY, KITUIIEBAS CETh», «TPOPUUECKUA YPOBECHBY;



* KJIACCU(PMKAIIMIO TTUIIEBBIX IIETICH.
Yuawuecs 0onxcnol ymems:

" COCTaBJIAThb HpOCTCfII.HHC MUIICBBIC LICIIN,

* OMKCHIBATh OMOJIOTHYECKUN KPYTOBOPOT BELIECTB.

Ocnosnvle nonamus. [Tumesas nens. [Tumesast cets. Tpoduyeckuii ypoBeHnb. Kpyroopot
BELIECTB M NOTOK 3HEPIUU B 3KkocucreMax. [lacrOuimnas numeBas uenb. JleTpuTHas nuieBas
LENb.

Tema 2.6 [IPUYMHB] YCTOMUYNBOCTU U CMEHBI SKOCUCTEM (24)

N3menenue cooduiects. CMeHa 3kocucTeM. JJnHaMuueckoe paBHOBECHE. 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM.

Ikekypeuu EcrecTBeHHBIE (IIPUPOAHBIE) IKOCUCTEMBI (JIEC, JIYT, BOJOEM U T. 1.) CBOEH
MECTHOCTH.

[MPEJMETHBIE PE3VJIbTATBI ObBYUEHU A

Yuawuecs oonscnol 3nams:

* IPUYUHBI YCTONYMBOCTU ¥ CMEHBI 9KOCHUCTEM;
* KJIACCU(PUKALIMIO CYKIIECCUM. YUaluecs MTO0JKHBI YMETh:

* IPUBOJUTH NPUMEPHI CAMOPETYJISILIUA, CMEHBI 9KOCUCTEM.

Ocnosnvie nonamusa. CMeHa 5KOCHUCTEM. YCTOWYMBOCTh 3KOcucTeM. JluHamuueckoe
paBHoBecue. Cykueccus. [lepBuunas cykueccus. Bropuunas cykueccus.

Tema 2.7 BJIMAHUE YEJIOBEKA HA SKOCUCTEMBI (24)

DKoJjoruyeckue HapyuieHus. ArpoueHossl. UaTponykius.

Jlabopamopuvie u npakmuueckue padomet VI3ydeHre U OonuMcaHue 3KOCHUCTEMBI CBOEH
MECTHOCTH, BBISIBJIEHUE TUIIOB B3aMMOJICHCTBUSI pa3HbIX BUJOB B JAHHOM SKOCHCTEME

Jkcekypcuu VIcKycCTBEHHBIE SKOCHUCTeMBbI (TMapK, CKBep, caja, Mojie U T.JI.) B CBOeH
mectHocTH. [IPEJIMETHBIE PE3VJIbTATBI OBYUEHUA

Yuawuecs oonscrol 3nHams:

" OIIPCACIICHUC ITOHATHA «arpOLCHO3,

* 0COOEHHOCTH CYIIECTBOBAHUS arpolI€HO30B.

VYyamuecs 1071KHBI yMETh:

* TIPUBOJIUTH MPHUMEPHI arpoIIeHO30B.

Ochosnvle nonamus. ArporieHo3. AGOPUTEHHBIEC BUIBI. BUIBIIPUIIIEITBITEI.

Tema 2.8 BUOCOEPA — I'JIOBAJIBHASI SKOCUCTEMA (2 u)

buocdepa — xuBas o6o10uka maHeTsl. CTpykTypa 6uocdepsl. KommnoneHnTs 6uocgeps:
KHBOE BELIECTBO, BUJIOBOM COCTaB, pa3HOOOpa3ue M BKJIaJ B OMoMaccy; OMOKOCHOE U KOCHOE
BemiectBo Ouocdepnr (B. U. Bepnaackuit). KpyroBopor BemectB B mnpupoje. ['paHuiisi
6uocdepsl. Pacnipenenenune xuBoro BeniecTsa. I €OXMMUYECKHE MTPOLECCHI.

Jemoncmpayun. Cxembl, WUIIOCTPUPYIOIINE CTPYKTYpY M TpaHUIBl Ouocgepsl.
I[TPEJMETHBIE PE3VJIbTATBI OBYUEHU A

Yuawuecs oondicnol 3namo:

* ompeneneHne MOHATHs «Onochepay;

* CTPYKTYPY U KOMITIOHEHTHI OUOChEPHI;
* TpaHHIIBI OMOCHEPHI.

Yuawuecs oondicnvl ymems:

* MPUBOJUTH MPHUMEPHI Pa3INYHBIX BeIIeCTB Onocdepsl (}KHBOTO, KOCHOr0, OMOKOCHOTO,
OMOreHHOr0);

* XapakTepu3oBaTh Onomaccy 3eMiu, OMOJIOTUYECKYIO TPOTYKTUBHOCTbD.

Ocnosnvle nonamusa. buochepa. Kuoe BemectBo. Kochoe BemectBo. buokocHoe

BelecTBo. buorennoe BemecTBo. JKu3HeHHbie meHKH. CryeHus KU3HU.
Tema 2.9 POJIb )KXMBbIX OPTAHMU3MOB B BUOC®DEPE (3 u)



Ponp xuBoro BemectBa B Ouocdepe. KpyroBopor Bombl u yriaepoma B Ouocdepe.
Hemonctpanusi. CxeMbl  KpyroBopora BOIbl M yriaepoaa. Harmsagseld  maTepuadn,
WITIOCTPUPYIOIIUHI pa3zHooOpa3ue )KUBOro B buocdepe.

I[NPEAMETHBIE PE3VYJIbTATBI ObYUEHU A

Yuau;uecg OOIJICHBL 3HAMb !

* KOMIIOHEHTHI )KUBOTO BEIIECTBA U €r0 (PyHKITUH.
Yuawuecs oonorcnovr ymemy:

* OIKCBIBATH POJIb )KUBOTO BellecTBAa OUOChepsI;

* paznuyaTh QYHKIUH KHUBOTO (HApUMep, ra30ByI0 U OKUCINTEIbHO-BOCCTAHOBUTEIIBHYIO
byuxumm);

* OIUCBIBATh OMOJIOTHUECKUI KPYTOBOPOT BELECTB.

OcHnosnbie nonamusa. KpyroBopot BeIIECTB.

Tema 2.10 BUOCPEPA 1 YEJIOBEK (3u4)

[IpsmMoe M KOCBEHHOE BIMsIHME uesnoBeka Ha Ouocgepy. Ilpupoansie pecypcsl U HUX
UCTIOJIb30BaHUE. AHTPONOTeHHbIE (PaKTOPHl BO3JCHCTBUS Ha OHMOIEHO3BI (pOJb YelOBEKa B
HOpUPOJIe); MOCIEACTBUS XO3HCTBEHHOM MeATeNbHOCTH 4eloBeka. buoreoxmmuueckas poiib
yesoBeka. CoBpeMEHHbIE IPOMBILIUIEHHBIE Tpou3BoacTBa. Hoocdepa.

I[TPEJIMETHBIE PE3VJIbTATBI ObYUEHU A

Yuawuecs oonoicnvl snamn:

* QHTPOIOTEHHBIE (PAKTOPHI,

* XapakTep BO3/AEUCTBUA YeloBeKa Ha Ouocdepy.
Yuawuecs oonocror ymems:

* PUMEHSTH Ha MPAKTUKE CBEICHUS O BO3MOKHBIX IMOCJIEICTBUSIX BIUSIHUS X035IHCTBEHHON
JEeSITEIbHOCTH YelioBeKa Ha 6uocdepy.

OcHoenvle nonsamus. AatponioreHasie ¢pakropbl. Hoocdepa.

Tema 2.11 OCHOBHBIE 5KOJIOI' MYECKUE ITPOBJIEMbI COBPEMEHHOCTU (24)

AHTpOIIOTeHHOE BJIMSIHHE Ha atMochepy um ruapocdepy. Dposusi mouBsl. [Ipupomnbie
pecypchl M MX HUCHoNb30BaHUe. JlabopaTopHble M MpakTUdeckue paboThl AHaIM3 M OIEHKa
MOCJIC/ICTBUM JIEATETLHOCTH Y€JI0OBEKA B 9KOCHCTEMaX.

[NPEIMETHBIE PE3YJIbTATBI ObYUYEHHMA

Yuamuecs IO KHBI 3HATD:

* XapakTep BO3JCHCTBUA YeIOBEKa Ha aTMocdepy u ruapochepy;

* UCTOYHUKH 3arpsA3HEHHsI aTMOC(EPHI U THAPOCPEPHI;

* IPUYMHBI KUCJIOTHBIX JOXKIEH, MapHUKOBOIrO 3((eKTa U MOSIBICHUS 030HOBBIX JbID;
* KJTacCU(UKALIUIO SPO3UU MTOYUBHI;

* HEMCYEPNAeMbIE U UCUEPIIAEMbIE IIPUPOTHBIE PECYPCHI.
Yuawueca oondxcner ymemo:

* OIIEHWBATH MIEPCTICKTHBEI BIUSHUS X03IHCTBEHHOH JesITeIbHOCTH YeJI0BeKa Ha Onocdepy
¥ TIPOTHO3UPOBATH TOCIIEACTBUS X03IHCTBEHHON JESITETbHOCTH YETIOBEKA.

OcHnosnbie nonamus. 3arps3Henue arMmocdeps! u ruapochepsl. Ipo3us nous. KuciaotHsie
noxau. [TapaukoBslii a¢dexT. Jkoaornyeckas katacrpoda

Tema 2.12 ITYTU PEIHEHMA DKOJIOTMYECKUX I[TPOBJIEM (3u)

[TpoOnemMbl  parMOHANIBHOTO TMPHPOJIONIOIBE30BAHMSI, OXPAaHbI IMPHPOJBL: 3alIUTa OT
3arps3HEHUH, COXpPaHEHUE 3TAJIOHOB W MAMITHUKOB MPUPOIBI, OOecleYeHHue MPUPOJAHBIMU
pecypcamu  HaceleHHs  aHeThl.  OCHOBBI  PallMOHAIBHOTO  MPHPOJOIOIE30BAHMUS.
MexayHapoaHble NpupogooxpaHHble opranmzauuu u mnporpammbl IOHECKO mno oxpane
TIPUPO/IBL.

Jemoncmpayusa. KapTsl 3a110BEHBIX TEPPUTOPHUIL HaIlIel CTpaHBbI.

JlabopaTopHble M MpaKTHYeCKHe PAad0Thl AHATN3 U OIIEHKA I100aTbHBIX YKOJIOTHIECKUX
npo0JeM U myTeH ux pereHus.



I[MPEIMETHBIE PE3VJIbTATBI OBYUEHUMA
Yuawuecs oonoicnvl 3namo:

* CIIOCOOBI U METOJIbI OXPAHBI IPUPOIBI;
* CMBICJI COXPAHEHUs BUJJOBOTO Pa3HOOOpa3us;
* OCHOBBI PAllMOHAJILHOTO IPUPOJIONIOIb30BAHHUS;

* 3alOBEHUKH, 3aKa3HUKH, HallMOHANIbHBIE NTapKH, KpacHyto KHUTY.
Yuawuecs oonocnor ymems:

* IPUMEHSATH Ha MPAKTUKE CBEJCHUS O TII00ATBHBIX KOJOTHYECKUX MPOoOIeMax U MyTIX UX
peuieHus.

Ocnognvle nonamusa. OxpaHa TpUpoAbl. PanuMoHaNbHOE TPUPOIOINOIL30BaHUE.
CeBooOopot. 3anoBenHuK. 3aka3Huk. HanmonaneHselii napk. KpacHas kuura.

Meostcnpeomemmnvwie ceasu

Heopeanuueckas xumus. Kucnopon, cepa, a3or, docdop, yriepoa, X XUMHUYECKHE
cBoiicTBa. OXpaHa NpUpoAbl OT BO3AECHCTBUS OTXOJI0B XUMHUYECKUX MMPOU3BOJICTB.

Qusuueckasn ceoepagus. Knumat 3emiu, KITMMaTU4ecKasi 30HAIbHOCTD.

Qusuka. [ToHsTHE 0 103€ U3TYYEHUS U OMOIOTUYECKOM 3allUTe.

METAIIPEAMETHBIE PE3VJIbTATBI ObYUEHU A

Yuawuecs oonoicnvl ymemon:

* paboTatTh ¢ y4eOHUKOM, COCTaBJIATh KOHCIIEKT maparpada;
* pa3pabaThIBaTh IIAH-KOHCIIEKT TEMBI, UCTIONB3YS pa3HbIe HCTOYHUKHN HH(DOpMAaInH;
* TOTOBUTH YCTHBIE COOOIIEHUS U pedepaThl Ha 3a/IaHHYIO TEMY;

* [I0JIB30BAThCs IOMCKOBBIMU cucTeMaMu IHTepHeTa.
JIMYHOCTHBIE PE3VJIBTATBI ObBYYEHUW A

* [IposiBnenre 4yBCTBA POCCUMCKOM TPaKJaHCKOW UIEHTUYHOCTH, MATPUOTU3MA, JTIOOBU U
yBaxkeHus k OTedecTBy, 4YyBCTBA TOPAOCTH 3a CBOIO PoauHy;

* OTBETCTBEHHOE OTHOIIIEHUE K y4e0e, TOTOBHOCTh U CITIOCOOHOCTH K CaMO0Opa30BaHHUIO;
* opmupoBaHUE MOTHBAIMH K O0OYYEHHUIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOpY Oymyieit
npodeccuu;
* CIIOCOOHOCTH CTPOUTH MHIAMBUAYAIBHYIO 00pa30BaTEeIbHYIO TPAEKTOPHIO;
* (hopMHPOBaHKE [IETOCTHOTO €CTECTBEHHO-HAYYHOTO MHUPOBO33PCHHUS;
* coOIOZIeHHE MTPaBUII TOBECHUS B IPUPOJIE;
" YMeHI/Ie peaJ'II/I?;OBI)IBaTI) TCOpCTI/I‘IeCKI/IC IIO3HAHUWA HA HpaKTHKe;
* CIIOCOOHOCTH MPU3HABATH COOCTBEHHBIE OMMOKU U UCTIPABIISTH HX;
* YMEHHE apryMEHTHUPOBAHHO U 0OOCHOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHMUS;

* KPUTHUYHOE OTHOILIEHHE K COOCTBEHHBIM MOCTYIIKaM, OCO3HAHWE OTBETCTBEHHOCTH 33 UX
pE3yJIbTaThI;

* YBaXHUTEIbHOE U JOOPO’KENaTEIbHOE OTHOILIEHHE K IPYTUM JIIOISIM;
* YMEHHE CIIyIIaTh U CIBIIIATh JPYTUX, BECTH JUCKYCCHIO, OIEPUPOBATh (PaKTaMH.

10 xnacc, 102 uaca (3 uaca 6 neoeno)

Ne | Pasgen Tembl KonTtpoJbHbie padoThl JlabopaTopHble, NpakTHYECKHE
padoThI

1 Pa3nen 1 Tema 1.1 KPATKAS UICTOPUS PABBUTHS KonTposabHas padora Ne 1
Buoaorns kak BHUOJIOTMH (2 4) Buonorus kak Hayka. Metonst | Jlabopamopnas paboma Ne 1
Hayka. MeToabl Tema 1.2 CYIIHOCTD JXXU3HU U HAY4YHOTO TIO3HAHMS MHUKpPOCKOIHS KaK METO/I
HAy4HOro CBOUCTBA XXHUBOT'O (21) GHOIOTHYECKOTO HCCIIEN0BAHHS
no3uanus (6 1) Tema 1.3 YPOBHU OPI' AHU3ALIMN Konrpoabnas pa6ora Ne2 (BHPTyaJIbHO U C HaTYpaJIbHBIMI

KUBOM MATEPUU. METO/IbI BUOJIOTAN | Ycropust passurus Guonornu CBETOBBIMH MHUKPOCKOTIAMH

@) U TIperapaTamu).




Pa3znen 2 Knerka
(30 u)

Tema 2.1 ICTOPUS UI3YUYEHUS
KJIETKU. KJIETOUHASI TEOPHSI (2 1)
Tema 2.2 XUMIYECKUIT COCTAB
KJIETKHU (2 4)

Tema 2.3 HEOPT AHYECKUE
BEILIECTBA KJIETKH (1 1)

Tema 2.4 OPTAHIYECKHUE
BEILIECTBA. OBLIAS
XAPAKTEPUCTHKA. JIUTIAJBI (34)
Tema 2.5 OPTAHIYECKUE
BEILECTBA. YIJIEBOJIbL. BEJIKU (4u)
Tema 2.6 OPTAHYECKUE
BEILECTBA. HYKJIEMHOBLIE
KHUCJIOTBI (44)

Tema 2.7 DYKAPUOTUYECKASI
KJIETKA. IUTOITJIA3MA.
OPTAHOM/IBI (44)

Tema 2.8 KJIETOYHOE $1JIPO.
XPOMOCOMBI (24)

Tema 2.9 IPOKAPUOTUYECKAST
KJIETKA (2 1)

Tema 2.10 PEAJT3ALINST
HACJIEJICTBEHHOU NHOOPMALIUU
B KJIETKE (4 1)

Tema 2.11 HEKJIETOUHASI ®OPMA
*KU3HU: BUPYCBI (24)

KonTtpoabnas padora Ne 3
XuMHSI KICTKH

KontpoabHnas pa6ora Ned
Oprasous! KIeTKU

KontpoabHnas padora Ne 5
Pemenue 3aga4 no
MOJICKYJIAPHOH OHOIOTHHI

Ilpakmuueckue padomor No 1,2,3
«MonekyIspHbIi YpOBEHb
JKU3HI)

Ilpakmuueckue paoomut Ne 4,5
«KI1eTouHbIi YpOBEHB JKU3ZHI»
Jlabopamopnas paboma Ne2
OpraHous! KIETKH (BUPTYAIBHO C
MOMOIIBIO MYIBTUMETHHHOTO
MPUIOKEHHS K YICOHHKY).
Jlabopamopnas paboma Ne3
HabGmronenune KieTok pacTeHui 1
JKHBOTHBIX Ha FTOTOBBIX
MHKpOIIperaparax.
Jlabopamopnas paboma Nod
H3roroBieHue 1 onucanue
MHKPOIPENapaToB KIETOK
pacTeHuit.

Jlaovopamopnas paboma Ne 5
Wzyyenne kieTok OakTepuii Ha
TOTOBBIX MUKpPOIIPENapaTax.
Ilpakmuueckue padomut Ne 6
Pemenue 3aad mo MOJICKyJISIpHOI
OHOJIOTHH Ha TIOCTPOCHHE
HYKJICHHOBBIX KUCJIOT IO
MPUHIUITY KOMIZIEMEHTaPHOCTH U
OTIpe/ieNICHUE TOCIIeJ0BAT
€JIbHOCTH aMUHOKHCIIOT B O€NKe 0
JHK u PHK.

Paznen 3
Opranusm (65 4)

Tema 3.1 OPTAHM3M — EJIMHOE
[{EJIOE. MHOI'OOBPA3UE
OPTAHM3MOB (24)

Tema 3.2 OBMEH BELIECTB U
[IPEBPALLEHWE SHEPIUH.
SHEPTETUYECKWI OBMEH (41)
Tema 3.3 IINIACTUYECKHWIT OBMEH.
®OTOCHUHTE3 (4 u)

Tema 3.4 JIEJIEHWE KJIETKHA. MUTO3
(34)

Tema 3.5 PASMHOXXEHME: BECITOJIOE
U TTIOJIOBOE (41)

Tema 3.6 OSPA3OBAHME I10JIOBBIX
KJIETOK. MEMO3 (4 1)

Tema 3.7 OTUIOJJOTBOPEHUE (24)
Tema 3.8 UHIVIBUJIY AJILHOE
PA3BUTHE OPIAHHU3MOB (6 1)
Tema 3.9 OHTOI'EHE3 UEJIOBEKA.
PEIPOIYKTHUBHOE 3JIOPOBEE (4u)
Tema 3.10 TEHETHKA — HAYKA O
3AKOHOMEPHOCTSIX
HACJIEJJICTBEHHOCTH U
M3MEHUYMBOCTU. I'. MEH/EJIb —
OCHOBOIIOJIOXXHWK T'EHETHUKH
(29)

Tema 3.11 3BAKOHOMEPHOCTU
HACJIE[JOBAHHSL.
MOHOT'MBEPUJHOE CKPEII[UBAHWE
(49)

Tema 3.12 BAKOHOMEPHOCTHU
HACJIEJIOBAHUS. JUTUBPHUIHOE
CKPELLIMBAHUE (4u)

Tema 3.13 XPOMOCOMHA I TEOPH S
HACJIEJICTBEHHOCTH (4u)

KonTtpoabHas paéota Ne 6
[Inactuueckuii u
SHEpPTreTHYEeCKUii 0OOMEH B
KIIETKE

KontpoabHas padora Ne 7
Muro3. Metio3. ['amerorenes.

KonTtposbHas pagoTa Ne8
Pasmuoxenune. OHTOTEHE3.

KonTtposbHas pagoTa Ne9
I'eneruka. 3akOHOMEPHOCTH
HaclieI0BaHusl.

Kontpoasnasi paéora Nel0
PemieHue reHeTHUeCKuX 3a1a4
paSHle THUIIOB.

Jlabopamopnasn paboma Ne 6
W3ydeHne MUTO3a B KIIETKaX
KOpEIIKa JIyka (BUPTYaIbHO /WU
Ha TOTOBBIX IMpETapaTax).

Ilpaxmuueckue padomor Ne 7
Pemenue 3a1au Ha MOHOTHOpUAHOE
CKpeLIMBaHUE.

Ilpakmuueckue padomur Ne 8
Pemenne 3aad Ha qUTHOpHIHOE
CKpeIIBaHHE.

Ilpakmuueckue pabomuor Ne 9
Pemienune 3aaau Ha cuenyieHHoe
HacjeJ0BaHKUe IPU3HAKOB U
oTpeJIeNICHe PacCTOSHUS MEXKIY
reHamu.




Tema 3.14 COBPEMEHHBIE
TMIPEJICTABJIEHUS O TEHE U
TEHOME (2 1)

Tema 3.15 TEHETUKA TIOJIA (4 1)
Tema 3.16 IBMEHUMBOCTb:
HACJIEJICTBEHHAS U
HEHACJIEJICTBEHHASI (44)

Tema 3.17 TEHETUKA U 3JJOPOBBE
YEJIOBEKA (2 u)

Tema 3.18 CEJIEKLIIST: OCHOBHBIE
METO/IbI 1 JOCTMKEHHUS (44)
Tema 3.19 BUOTEXHOJIOTHST:
JOCTIDKEHUS U [TEPCITEKTUBEI
PA3BUTHS (3 1)

KonTtpoabnas padora Ne 11
V3MeHYNBOCTS OpraHU3MOB

Konrtpoabnast paGora Nel2
Cenexuus

Ilpakmuueckue paoomur Ne 10
Pemenue 3anau Ha
B3aUMOJICHCTBHE aJUICJIBHBIX U
HEaJUICbHBIX TEHOB U
MEHETPAHTHOCTb.
Ilpakmuueckue pabomuiNe 11
Pemenue 3aa4 Ha CIETUICHHOE C
MI0JIOM HaclleI0BaHUE MIPU3HAKOB
Jlabopamopnasn paboma Ne 7
N3zyyenne MougpuKauoHHON
W3MEHYHBOCTH Ha IPUMEpE
pacTeHHH, COCTaBICHHE
BapHAIMOHHOTO Psja U
BapUaIlMOHHON KPHUBOM.

Hroro 102 KounTpoibHbix pador - 12 JlaGopaTopHBbIX -7
MpakTuuecknx — 11
Ikckypeuii -0
11 knace, 102 yaca (3 uaca 6 nedeuro)
Ne Pazgen TeMbl KonTpoabHbie padoThl JlaGopaTopHbie,

NMPpaKTUIECCKUue paﬁOTbI

1 Pa3znen 1 Bun
(66 u)

Tema 1.1 PA3BUTUE BHOJIOTUU B
JIOJJAPBUHOBCKMIA ITEPUO/I.
PABOTA K. JIMHHES (2 )

Tema 1.2 SBOJIIOLIMOHHA I
TEOPUSI XK. b. IAMAPKA (4 1)
Tema 1.3 [IPEJITIOCBUIKU
BO3HUKHOBEHUS YUEHU S

Y. JAPBMHA (2 1)

Tema 1.4 SBOJIIOLIMOHHAS
TEOPUSI U. IAPBUHA (4u)

Tema 1.5 BUJ|: KPUTEPUHN U
CTPYKTYPA (4 u)

Tema 1.6 IIOIYJISILNSA KAK
CTPYKTYPHAS EJVHUIIA BUJIA
(29)

Tema 1.7 IO YJISIUSI KAK
EJIMHHUILIA DBOJIIOLINHA (2 u)
Tema 1.8 DAKTOPBI SBOJIIOLINUA
(49)

Tema 1.9 ECTECTBEHHBII
OTBOP — T'JIABHAS JIBUXKYILAS
CWJIA DBOJIIOLMU (24)

Tema 1.10 AJAIITAIIUS
OPI'AHU3MA K YCJIOBUSIM
OBUTAHUS KAK PE3VJIbTAT
JEUCTBUS ECTECTBEHHOI'O
OTBOPA (44)

Tema 1.11 BUJJOOBPABOBAHUE
KAK PE3VJIbTAT DBOJIIOLIAU (2 1)
Tema 1.12 COXPAHEHUE
MHOT'OOBPA3US BUJIOB KAK
OCHOBA YCTOMYMBOI'O
PA3BUTHSI BUOCDEPDI (2 )
Tema 1.13 JOKA3ATEJIbCTBA
SBOJIIOLN OPTAHUYECKOI'O
MUPA (4u)

Tema 1.14 PABBUTUE
MPEJCTABJIEHUN O
ITPOUCXOXJIEHUM XXU3HU HA
3EMUIE (2 1)

Tema 1.15 COBPEMEHHbDIE
IIPEJICTABJIEHUS O
BO3HMKHOBEHUU XW3HU (4u)
Tema 1.16 PASBUTUE K3HU HA
3EMUIE (8 1)

Tema 1.17 TUIIOTE3bL
TPOUCXOXJEHNS YEJIOBEKA
(29

Tema 1.18 TIOJIOXKEHUE
YEJIOBEKA B CUCTEME
J)KMBOTHOI'O MUPA (2 )

Kontpoabsnas padora Nel
«Mcropust pazBuTUs
9BOJIIOIIMOHHBIX B3IJISIOB.
OBomtonuoHHas Teopus Y.
Hapsuna»

KontponbHas pa6ora Ne2
«Bua. Kpurepun Buga»

Konrpoasnas padora Ne3
«DakTopbl IBOITIOLUN

Konrpoabnas padora Ned
«/loka3zarenbcTBa 3BONIOLUU
OpPraHUYECKOT0 MUPA»

KontpoabsHas pa6ora Ne5
«ITpoucxoxnenue u
Pa3BUTHC KU3HN»

JlaGopaTopusblie padoThl Ne 1
I/I3yquI/Ie U3MEHYUBOCTHU Y
oco0eil ogHorO BUA.

JlabopaTopubie padoTnl Ne 2
BrrsiBnenue mopdoornyecknx
aZanTalnyii Ha IpUMepax
Pa3JIM4HBIX PACTEHUH.

Ipakmuueckasn paboma Nel 2
Hcropus pa3BuTus
OpPTraHUYECcKOTo MUpa




Tema 1.19 DBOJIIOLINS YEJIOBEKA
(4)

Tema 1.20 YEJIOBEUECKHE PACHI
(49)

KonTponbnas pa6ora Ne6
«OBOIIOIHA YEITOBEKA»

Paznea 2 Tema 2.1 OPTAHU3M U CPEJIA.
OKOJIOTUYECKUE ®AKTOPHI (4 u)
SKOCHCTEMA Tema 2.2 ABMIOTUUECKUE
(35 ‘-l) ®AKTOPBI CPEJIbI (4 1) KOHTpOHLHaﬂ paﬁoTa Ne7
Tema 2.3 BUOTUYECKHUE «DKocucTeMa
®AKTOPBI CPEJIBI (4 )
Tema 2.4 CTPYKTYPA DKOCUCTEM | KourposnbHas padora Ne§
(49)
Tema 2.5 TINIIEBBIE CBSI3H. i . | IIpaxmuueckan paboma Ne3
KPYTOBOPOT BEIIECTB 1 ToToK | /IOMYIALUHOHHO-BUNOBOR | (rap iere macTOHIHBIX 1
OHEPI'MU B DKOCUCTEMAX (2 u) YPOBCHb KU3W» JETPUTHBIX MHUIEBbIX LENeH,
Tema 2.6 [IPUUNHBI
YCTOMYMBOCTU U CMEHBI Konrtpoabnast padora Ne9 ji(egl Kpyrosopora lzemeCTJ:;. 3
. abopaTropHble padoThl Ne
OKOCHCTEM (24) «BbHoTeoeHOTHYECKUIA parop P
Tema 2.7 BJINSIHUE YEJIOBEKA HA Wzyuenue u onucanue
DKOCUCTEMBI (24) YPOBCHb JKHU3HH» 5KOCHCTEMbI CBOCH MECTHOCTH,
Tema 2.8 BUIOCDOEPA —
IJIOBAJIbHAS SKOCUCTEMA (2 w) | KonTpoasnas pagora NelQ | BPUP/ICHHC THIIOB
Tema 2.9 POJIb JKXUBBIX «Byloc(bepa» B3aI/IMOI[veI/ICTBI/I;I Pa3HbIX BUJAOB
OPT'AHU3MOB B BUOC®EPE (2 u) B JTaHHOU 3KOCUCTEME
Tema 2.10 BUOCDEPA U YEJIOBEK
(29)
Tewa 2.11 OCHOBHDIE JlaGopaTopublie padoThl Ne 4“
3KOJIOTMYECKUE MPOBJIEMbI AHaIl13 U OLICHKA MOC/Ie/ICTBHH
COBPEMEHHOCTH (2u) JIEATEILHOCTH YeJIOBEKA B
Tema 2.12 [IYTU PELIEHUA IKOCUCTEMAX.
OKOJIOTUYECKUX ITPOBJIEM (24) JIa6 opaTopHbIe p 260TeI N 5
AHaIIn3 ¥ OIICHKA III00ATBHBIX
9KOJIOTUYECKUX MPOOIIeM H
MyTel UX pelieHusl.
1y AxckypcuaNel VIcKycCTBEHHBIE
9KOCUCTEMBI (TTapK, CKBEp, call,
ToJIe U T. JI.) B CBOCH
MECTHOCTH.
Hroro: 1029 KonTtpoabnas padora -10 JlaGopaTopHBIX -5

MpakTHyeckux — 3
JKCKypenii -1
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