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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebnomy mipeamety "buonorus" (manee - Guosiorus) Ha
ypOBHE cpeHero odmiero oopasoanus pazpadborana Ha ocHoBe dDenepaabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit
Oenepanuny, PI'OC COO, Konneniuu mpenojaBanus y4eOHOTO TMpeaMeTa
«buonorus» W OCHOBHBIX TMOJOXEHUH (enepanpHoil pabouell MporpamMmbl
BOCITUTAHUSI.

VYyeonsii peamet «buonorus» yrnyonéunoro ypoBHsa uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EcrectBeHHO-HayuHble npeaMeTb. CornacHo mnonoxenusm PIroOC COO
npodunabHble y4eOHbIE MpeIMEeThl, H3ydaeMble Ha YriyOJEHHOM YpPOBHE,
SIBJISIOTCS crocoooM audpepeHimanun o0ydeHus Ha ypOBHE CpeIHero o0Iero
o0pa3oBaHMsI M MPU3BAaHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lIMM, CpeIHMM OOIIMM, CpEeAHHM MNpPO(EeCCUOHANBHBIM W  BBICIIUM
oOpa3zoBanueM. B To jxe BpeMsl KaxAblii U3 3TUX YYEOHBIX IPEIMETOB JOJIKEH
ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHHE O0Opa30BaTENIbHBIX,
BOCITUTATEIbHBIX W Pa3BUBAIONIMX 3aJ]]a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJaromuxcsi W CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW 0O0JacTH
HAay4yHOTO 3HaHUSA, CBSI3aHHOTO C OWOJIOTHMEH, MEIUIIMHOM, HSKOJIOTHEH,
MICUXOJIOTUEN, CITIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebHOMy npeamery "buonorus” ga€t mpeacTtaBieHHE O
IeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, ompenenser 00si3aTeIbHoe (MHBApUAHTHOE) TIPEIMETHOE COJIEpKaHUe,
€ro CTPYKTypHpOBaHHE MO pa3fesiaM U TeMaM, paclpeleieHHe IO Kiaccam,
PEKOMEHYET IMOCJIEA0BATEIbHOCTh U3YYEHHUs] Y4EOHOro mMaTepuaia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH Y4eOHOIro Mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEW oOydaronuxcs. B mporpamme mno Ouonoruu
peann30BaH MPHUHIIMI MPEEMCTBEHHOCTH C WM3YyYEHUEM OMOJIOTUM Ha YPOBHE
OCHOBHOro 00miero oOpa3oBaHus, Onarogaps dYemMy MpOCMaTpUBAETCS
HaIpaBJICHHOCTh HA TMOCJEAyIollee pa3BUTHE OWOJIOTMYECKUX 3HAHUM,
OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHHS, MPEACTAaBICHUI O 340pOBOM 00pa3e >KU3HHU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHHUS K OKpyXarollel npupogaHoit cperne. B
nporpaMme Mo OMOJIOTUM TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO IMpeaMeTa
«buonorus»y B peammszanuu  TpeboBannit PI'OC COO k mIaHUPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM U TMPEAMETHBIM pe3ysibTaTaM OOy4YeHHUS U B
(GbopMHpPOBAaHNY OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOU JEATEILHOCTH



0Oy4aroluxcsi 0 OCBOEHHUIO COJEpKaHUs OMOJIOrMYecKOro oOpa3oBaHMs Ha
YPOBHE CpPEHEr0 00IIEro 00pa3oBaHMUsl.

VYyeOubii mpeamer «buonorus» Ha ypoBHE CpeIHEro OOIIEero
oOpa3oBaHMsl  3aBeplIaeT Ouoyioruueckoe oOpa3oBaHHE B  IIKOJE H
OpUEHTHPOBAH Ha PAaCUIMPEHHUE U YriayOJeHue 3HaHUK OOy4arolIuXcsl O )KHBOU
MPUPOJIC, OCHOBAX MOJEKYJSIPHON M KIETOYHOM OHOJOTHH, dSMOPUOJOTUH U
OMOJIOTUU Pa3BUTHSI, TEHETUKH, CEJIEKIHUU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHHUSI U SKOJIOTHUHU.

N3yuenue yuebHoro mnpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOYYAIOIIMXCS K MOCIEAYIOIIEMY IMOTYYEHUIO
OMOJIOTHMYeCKOro 00pa3oBaHHMA B By3aX M OpPraHH3alUsIX CpPETHETO
npogeccuoHanbHOro 00pa3oBaHua. OCHOBY €ro COJEpXaHUS COCTaBIsET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX MPU U3YYCHUH 00yUYarOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3lesoB OHOJOTMM Ha YPOBHE
OCHOBHOro oOmiero obOpazoBanusi, B 10—11 knaccax 3TH 3HaHUS TOJIYYarOT
pa3ButHe. Tak, paciiMpensl U yriayOneHbl OMOJIOTHYECKUE 3HAHUS O PACTEHHSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4eJloBeKa,  OOIIUX
3aKOHOMEPHOCTSIX ~ JKHU3HM, JIONOJHUTEIBHO BKJIIOUEHBl OHOJIOTMYECKUE
CBEJICHUS NPHUKIAJHOIO M [OUCKOBOIO  XapakTepa, KOTOPbIE MOXHO
HCIIOJIb30BaTh KaK OPHUEHTHUPBI MJis MOCJIEAYIOLEro BbIOOpa Mpodeccuu.
Bo3moxHa Takxke MHTErpanus OMOJOTMYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIMUMHCS TPU H3YYCHUH (PU3KUKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMmmbl mo ydeOHOMy mnpeamety "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBII M SBOJIOUMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CorylacHO MM, H3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS
KUBBIX CUCTEM Pa3HOT0 YPOBHSI OPraHU3allMH, 3BOJIOLUHA OPraHUYECKOro Mupa
Ha 3emJjie, COXpaHEHUs] OMOJOTHYECKOTO pa3HOooOpas3us rmiaHeTwl. Tak, B 10
KJIacC€ M3y4YaloTCS OCHOBBI MOJIEKYJSIDHOM M  KIJIETOYHOM OHOJIOrHH,
AMOPHOJIOTUN U OMOJIOTHM PA3BUTHS, TEHETUKH U CEJIEKUUHU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJIOTUH, aKTyaJM3UpPYIOTCSl 3HAHUS OOydaroluxcs 10
OoTaHWKe, 300JI0THHM, aHaTOMuH, ¢u3nonorud uyeiaoBeka. B 11 kmacce
U3YYarOTCs SBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocdepe.

VYyeoOusiii mnpenmer «buonorus» TpU3BaH  00ECHEUUTh OCBOCHHE
oOy4arolmuMucsi OUOJIOTUYECKUX TEOPUMl W 3aKOHOB, WJAEH, NPUHIUIIOB U
[paBuJj, JEXalluX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa, 3HAHUHA O CTPOCHUH, MHOTOOOPa3HUH U OCOOEHHOCTAX KJIETKH, OpraHu3Ma,
NOMyJISIMU, OUOIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTUXKEHUSX,



COBPEMEHHBIX  HCCIEAOBAHMUSIX B  OWMOJOTMHM, TPUKIATHBIX  aCHEKTax
Ouonormueckux 3HaHMWA. [[nsg  pa3sBuUTHS U TOAJAEpKAHUA ~ HHTepeca
oOydarormuxcst K  OWOJOTMU  Hapsgy CO  3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM TNPOrpaMMbl 1O OUOJOTUU
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEN CTAaHOBJIICHWUS W PA3BUTUS TOM WU
MHOM o0yacTu OMONOTHH, BKIAJOM OTEYECTBEHHBIX U 3apyOekHBIX YUYEHBIX B
penieHre BaXKHEHIIMX OMOJIOTUYECKHUX U AKOJIOTHYECKUX MPOOIIEM.

Lenr wusydenuss yueOHoro mnpeamera «buonorus» Ha yriayOiaéHHOM
ypOBHE —  OBJAJecHUE  OOyYaloUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(YHKIIMOHAJIBHOW  OpraHU3allid  KUBBIX CHUCTEM pPAa3HOrO0 paHra W
nproOpeTeHrue YMEHUH UCTIOIh30BaTh 3TH 3HAHUS B (JOPMUPOBAHUHU UHTEpECA K
onpenenéHHol o00JacT MPO(PECCHOHATBHON JEATEIbHOCTH, CBS3aHHOU C
Ouosnoruel, WaM K BbIOOPY Yy4eOHOTrO 3aBENEHUS JUId MPOJOJIKEHUS
OMOJIOTUYECKOT0 00pa30BaHMS.

JlocTxkeHne uenu u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yIiyOJIEHHOM ypOBHE 00€CTIEUNBAETCS PEHIEHUEM CIEIYIOLIUX 3aa4:

OCBOEHME OOYyYalOLIUMUCS CHCTEMbl OMOJIOTMYECKUX 3HaHUM: 00
OCHOBHBIX OHOJIOTUYECKUX TEOpHUSAX, KOHIENIMSIX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M MpaBUiaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHpa; O CTPOCHHHM, MHOrooOpa3uh U OCOOEHHOCTSAX
OMOJIOTMYECKUX CHUCTeM (KJIE€TKa, OpPraHu3M, MOMYJSALus, BUJA, OHMOreoLEHO3,
ouocdepa); O BBIJAIOMMXCS OTKPBITUAX M COBPEMEHHBIX HCCIICIOBAHHSIX B
OnoJIorNy;

O3HAaKOMJIEHUE OOYy4YalIIMXCAd C METOJaMU MO3HAHUS >KHUBOW MPUPOBI:
HCCJIEI0OBATEIbCKUMU  METOAAMH  OMOJIOTUYECKUX HAyK (MOJIEKYJSIPHOM U
KJIETOYHOW OHMOJIOTUH, SMOPHUOJOTUM U OWOJIOTMH PAa3BUTHSA, TEHETUKU H
CEJIEKIIMM, OMOTEXHOJIOTMM U CHHTETUYECKOW OHOJIOTHH, MajleOHTOJOTHUH,
AKOJIOTMH); METOJAMH  CaMOCTOSATEIBHOTO TMPOBEACHUS OHMOJOTUYECKUX
UCCIEOBaHUM B Jlaboparopud W B Mpupoae (HAOI0JIeHuEe, H3MEpEHUe,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHHE OOYYaIOLUIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAMTb,
aHAJIM3UPOBATh U UCIOJIb30BATh OMOJOTUYECKYI0 MH(OPMAIIHIO; TOIb30BATHCS
OMOJIOTUYECKONW TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM M COLHUATBHO-3KOHOMUYECKHUMH U 3KOJIOTHYECKUMU
npo0biieMaMy 4eJI0BEYECTBA; OIICHUBATh MOCIEACTBHS CBOCH AESITEIBLHOCTU T10
OTHOIIICHUIO K OKpY>Kalolllell MPHUPOIHOI cpenie, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO  OKPYXKAIOIIMUX JIIOJIEH; OOOCHOBBIBATH U COOMIONATH  MEPHI
npouIakTUKN UHPEKIUOHHBIX 3a00J€BaHUl, MPaBUJIa MTOBEJAEHUS B IPUPOIEC



u obecriedeHuss 0Oe30macHOCTH  COOCTBEHHOW  KU3HENEATCIHHOCTH B
Ype3BbIYAWHBIX  CHUTYyallMsIX MPUPOJAHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbIC HAYYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y OOYYalOIIMXCS  WHTEUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM B MpOIECCEe 3HAKOMCTBA C BBIIAIOIIUMHUCS OTKPBITHUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMA B OMOJIOTHH, PEIIAEMBbIMU €10 MpOoOJIeMaMH,
METOJ10JI0TUeH OMOJIOTUYECKOTO UCCJIeI0BaHNA, IIPOBEICHHUS
AKCIIEPUMEHTAJBHBIX ~ UCCIEOBaHUM, pelieHuss OHOJIOTMYECKUX  3ajad,
MOJIETMPOBAHUS OMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIHUTAHUE Y 00yUYarONIUXCsl ICHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPO/IE
B IICJIOM M K OTHCIbHBIM €€ OOBeKTaM U SBJICHHUAM; (POPMHUPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEACHUS B
IPUPO/IC; UHTETPALINM €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHrue OOyYaromMUMHUCA KOMIETEHTHOCTH B PalMOHAJIbLHOM
MIPUPOJIOTIOIB30BaHUN (COOJIOICHUE MPABUI MOBEACHUS B MPUPOJE, OXPaHBI
BHUJIOB, JKOCHCTEM, Ouocdephl), COXpaHEHHH COOCTBEHHOTO 3/0pPOBbI U
3MI0POBbSl  OKpYXKAIOIMIMX  Jiroged  (coOmrojeHuss Mep  NpodUIaKTUKU
3a0oneBanuii,  obOecrmedyeHne  OE30MACHOCTH  JKM3HEACATEIBHOCTH B
YpE3BBbIUYAMHBIX CUTYALUSIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
WCIIOJBb30BaHUs OMOJIOTUYECKUX 3HAHUN M YMEHUH B MMOBCEHEBHOMN KU3HU;

CO3JJaHME YCIOBUM IS OCO3HAHHOTO BbIOOpa  OOyYaromUMHUCS
VHIUBUIYaJTbHON oOpa3zoBaTeIbHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHJIUBUAYAJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO 4YacoB, OTBEJAEHHBIX Ha M3yYeHUE OHOJIOTUH Ha
yriyOJICHHOM YPOBHE cpeHero oomiero oopasoanus, cocrapiseT 204 yJaca: B
10 xmacce — 102 yaca (3 yaca B Heaemo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEITIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEACTB OOyUYEHHUS OMOJIOTHH
OCYILIECTBIISIETCA C YUETOM CIEUU(PUKHU €T0 COJIEPKaHUS U HAMPABICHHOCTH Ha
POJOJDKEHNE OMOJIOTMYECKOT0 O0pa3oBaHUsS B OPraHU3aIUsAX CPEIHETro
MPOQ)eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM  yCIIOBUEM MPpU OOy4YeHMHM OWOJIOTMM Ha YIIIyOJIEHHOM
YpOBHE SIBJIAETCS MPOBEACHUE Ja0OPATOPHBIX M MpaKTHUYECKUX padbot. Takxke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWHM  TMPOEKTHBIX W y4eOHO-
HCCIIEIOBATENbCKUX Pa0OT, TEMaTHKa KOTOPBIX OMPESSCTCS YYUTEIeM Ha
OCHOBE HUMEIOIIUXCS MaTepUANIbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IIPUPOAHBIX YCIIOBHM.



COILEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue MpPOrpaMMbl, BBIACICHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY TOCYIAPCTBEHHONM HWTOTOBOM
arrectaruu (I'MA).

Tema 1. buosiorust Kak Hayka

CoBpemeHnHas Ouosorus — KOMIUIEKCHas Hayka. Kpatkas uctopust pa3BuTus OuMoyioruu. buongornueckue Hayku u
n3ydaemblie UMU TIpoOaeMbl. DyHIaMEHTaIbHbIE, TPUKJIAIHbIEC U TOMCKOBBIC HAYYHBIE UCCIEOBAHUS B OMOJIOTHH.

3HaueHue OWONOTUM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAydyHOU KapTuHbl wmupa. llpodeccun,
CBsA3aHHBIE C Owuojorueld. 3HaueHHe OUOJOTUU B TMPAKTHUUECKOW JIEATEIBHOCTH 4YEJIOBEKAa: MEJHUIIUHE, CEThCKOM
XO3SIMCTBE, TPOMBIIIUIEHHOCTH, OXPaHE MPUPO/IBL.

JlemoHcTpanumn

[Toptpetrsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JdapBun, Y. I'apseit, . Menaens, B. W.
Bepnanckuii, U. I1. [TaBnos, 1. 1. Meunnkos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®. Kpuk, JI.
K. benses.

Tabnuupl 1 cxeMbl: «CBsI3b OMOJIOTUH C JPYTUMHU HayKaMny, «Cructema OMOJIOTHYeCKUX HAYK».

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

JXKuBble cCUCTEMBI KaK MpeaMeT u3ydeHus: Ononoruu. CBOMCTBA JKUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
JUACKPETHOCTh M LEIOCTHOCTh, CIIOXKHOCTb W YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAaMOOpPTraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3BMEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHH OpraHU3alliy )KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KIIETOYHBIA, TKAHEBBI, OPTaHU3MEHHBIN, TTOMYJIALIUOHHO-
BUJIOBOM, 3KOCHCTEMHBbIH (OHoreoneHoTnyeckuii), ouochepusiii. Ilporeccel, mpoucxonasiue B KUBBIX CHCTEMaXx.
OcHoBHBIE TpU3HAKU KUBOTO. JKH3HB Kak opMa CyliecTBOBaHUS MaTtepuu. Hayku, u3ydaromniue >KMBbI€ CUCTEMbI Ha
Pa3HBIX YPOBHSX OpPraHU3aLNM.



N3ydenne kuBbIX cucreM. Metoasl Ouonornyeckoil Hayku. HalOmionenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaru3anus, Metaananu3. [loHsTHe O 3aBUCHMMON W HE3aBUCUMOM INEpeMeHHOW. [lnmaHupoBaHHe 3KCHEPUMEHTA.
[loctanoBka u mpoBepka runore3. HyneBas rumnote3a. [lonsitue BBIOOpKHM U €€ gocToBepHOCTh. Pa3bpoc B
Ononornyeckux AaHHbIX. OIIEHKa JIOCTOBEPHOCTU TMOJYYEHHBIX pPe3yJabTaToOB. [IpUUMHBI HMCKaXEHUS pPe3yJbTaTOB
sKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JemoHcTpauun

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKK KU3HWY», «buonorndeckue cucreMbl», « CBONCTBA KUBOU MaTEPUN,
«YPpOBHM OpraHu3aluy >KUBON MpUPOIb», « CTPOCHUE KUBOTHOU KIETKW», « TKaHU KUBOTHBIX», «CUCTEMBI OPTAHOB
YeJI0BEYECKOro opranusMay, «buoreonenosy», «buocgepa», «MeTo bl H3ydeHHs! )KUBOM PUPOIBD».

O6opynoBanue: 1abopaTopHOE 000PYAOBAHUE JIJIsl TPOBECHUS HAOIIOACHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnuyeckas padora «licrons30BaHue pa3aINyHbIX METOIOB NP U3YYECHUH KUBBIX CUCTEM).

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykrypHO-(QyHKIIMOHAIbHAs eAuHUIA XKuBOoro. Mctopus oTkpeiTus kietku. Paboter P. I'yka, A.
Jleenryka. Kiierounass teopust (T. LlIBann, M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJOKEHUS COBPEMEHHOU
KJIETOYHOM TEOPHH.

MeToabl MOJIEKYJIIPHOM M KJIETOYHON OMONIOTMU: MUKPOCKOIUA, XpoMaTorpadusi, 3J1eKTpoPopes, METO MEYEHBIX
aToOMOB, nuddepeHanbHoe HEHTPUPYTUPOBAHNE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huKrcupoaHmvix Kiemok.
DnexTpoHHas MUKpocKonus. Kongokanvnas mukpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K. M. bap.

Tabmuubr 1 cxeMbl: «CBETOBOW MHUKPOCKOM», «DIEKTPOHHBIH MHKpPOCKO», «VcTopus pa3BUTHS METOIOB
MUKPOCKOITAW.

ObopynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl pACTUTEIbHBIX, >)KUBOTHBIX M 0aKT€PHAIbHBIX KIJIETOK.

IIpakTnueckass padora «/3ydyeHue METOJIOB KJIETOUHOM Owuosoruu (Xpomarorpadus, d3iekTpodopes,
muddepennmanbaoe neHTpudyruposanue, [11P)».



Tema 4. Xumuueckasi Opranuzanusi KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMHUKPOAJIEMEHTH. Boga m €€ ponb Kak pacTBOPUTENS,
peareHTa, ydacTH€ B CTPYKTYpPUPOBAHHMHM KJETKH, TEILUIOPETYIsUUd. MUHEpaIbHbIE BEIIECTBA KIETKH, WX
Ounonoruyeckas poiib. Pojab KaTHOHOB 1 aHMOHOB B KIIETKE.

Opranuueckue BellecTBa KIETKH. buonorumueckue mnonumepsl. benku. AMUHOKUCIOTHBIA COCTaB OEJIKOB.
CtpykTypbl OenkoBoil Moisiekyibl. IlepBuunas cTpykrypa Oenka, nentuiHas CBs3b. BTopuyHas, TpeTHuHasd,
YeTBepTUYHAsl CTPYKTypbl. Jlenatypamus. CsoiictBa OenkoB. Knaccudukanus OenkoB. buonornuyeckue ¢QyHKIMH
6enkoB. IIpuonsi.

VYrneBoasl. MoHOcaxapubl, ucaxapuibl, OJUrocaxapuisl U nojaucaxapuapl. OOmuKN MiaH CTPOEHUs U PU3UKO-
XUMHUYECKUE CBOMCTBA yriaeBoA0B. buosornueckue pyHKIUU yriaeBOAOB.

Jlumuasl. ['mapodunbHO-ruapododHsle cBolicTBa. Knaccupukauust nunuaos. Tpurnunepunbl, GocPoaunuisl,
BOCKH, CTepoujbl. buonorndeckue ¢GyHKuM aunuaoB. OOmme cBOWCTBA OHMONIOTMYECKMX MeMOpaH — TEKydecTh,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO, TOJYTIPOHUIIAEMOCTb.

Hyxknennoseie xkucnorel. JHK wu PHK. Crpoenne nykienHoBbix kucinor. Hykneornasl. IIpuHnmn
komruiementapHoctu. IlpaBuno Yapradpda. Crpykrypa JIHK — gBoiiHas cnupans. MecToHaxoxaeHUe U
ounonornyeckue Gyukiuu JHK. Buast PHK. @ynxunu PHK B knetke.

Ctpoenune wmomnekyiasl AT®. Makposprudeckue cBsizu B Mmodiekyiae AT®. buonormueckue ¢ynkuuu ATO.
BoccranoBneHHbie IEpeHOCUUKH, UX (QYHKIMHA B KJIETKe. /[pyeue Hyxneozuompugocghamor (HTD). CexkBeHupoBaHue
JHK. Memoowst ecenomuku, mpancKpunmomuxu, RpomeoMuKuy.

CrpyktrypHas Ouojorus: OMOXUMHUYECKHE W OMO(PU3MYECKUE HCCIECIOBAHUS COCTaBa M IMPOCTPAHCTBEHHOU
CTPYKTYpBl Ouomornekyn. Moodenuposanue cmpykmypsvl u @QyHKyuii OUOMONEKY U Ux Komniekcos. KomnvromepHuviil
OU3AUH U OP2AHUYECKULl CUHME3 OUOMOEKY]L U UX HENPUPOOHLIX AHANO208.

JdemoHcTpanumn

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.



Huarpammsl: «PacnipeneneHrne XUMHUYECKHX AJIEMEHTOB B HEXKHBOM INpupoae», «PacmnpenerneHne XHMMHUYECKHX
AJIEMEHTOB B )KMBOM IIPUPOILY.

Tabmuupr u cxemsl: «llepuonuueckass TabmUIAa XUMUYECKUX JJIEMEHTOB», «CTpPOEHHE MOJEKYJbl BOJIbDY,
«BemiecTBa B coctaBe opranu3zMoBy», «CTpoeHrue MOoJeKynbl 0enka», « CTpyKTypbl O€IKOBOM MOJEKYJb, «CTpoeHue
MOJIEKYJ YTIEBOJ0BY», « CTpOCHUE MOJIEKY JIUMUA0BY, « HykiienHOBBIE KUCTOThD, «CTpoeHne MoJeKyabl ATD.

O06opynoBaHue: XUMUYECKAsI MOCYAa U 000PYI0BAHHUE.

JlabopaTopnas pabora «O0HapykeHHEe OEJTKOB C IOMOIIBIO KAU€CTBEHHBIX PEAKIIHID).

Jlaboparopnasi pabGora «liccnenoBaHrne HYKIEHMHOBBIX KHCJIOT, BBIACICHHBIX W3 KIETOK pa3IMYHBIX
OpPraHU3MOB.

Tema 5. CTpoenne u QyHKIUUHM KICTKH

Tunel KJIETOK: 3yKapuoTHUecKas U pokapuoTuieckas. CTpyKTypHO-(yHKIIMOHAJIbHBIE 00pa30BaHUs KIETKH.

Crtpoenune mnpokapuoTHdeckor kieTkud. Kierounas crteHka Oaktepuit u  apxeil. OCOOEHHOCTH CTPOCHHS
rerepoTpoHO 1 aBTOTPO(HOM NMPOKAPUOTHUECKUX KIETOK. MeCTO U poJib MPOKapuoT B OMOLIEHO3aX.

Crpoenne u (QyHKUMOHUPOBAHUE JSyKapUOTHUECKOW KieTku. [lma3marnueckas MemOpaHa (IU1a3mMalieMMa).
CrpykTypa MIa3MaTudecKod meMOpaHbl. TpaHCOPT BEIIECTB uepe3 IIa3MaTUYECKYH0 MeMOpaHy: MacCUBHBIN
(muddy3usa, odbneru€énnas auddys3us), akTUBHBIA (NEPBUYHBIA U BTOPUYHBIA  AKTHBHBIM  TPAHCIOPT).
[TonmynponuiiaeMmocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOLUMTO3: MUHOUTO3, (ParouTo3. DK30LUUTO3.
Krnerounas crenka. CTpykTypa U GyHKIIMH KJIETOYHOM CTEHKH paCTEHUM, TpUOOB.

Huromnazma. Ilutozonk. Ilutockenmer. JIBuxkenue uuroriasmel. OpraHouabl KieTku. OmaHOMEMOpaHHBIC
opraHouzbl KieTku: 3Hjoruiazmatuyeckas cetrb (DIIC), anmapar ['onblku, JTM30COMBI, UX CTPOCHHE U (PYHKIIUU.
B3aumocBs3p 0lHOMEMOpaHHBIX OpraHOUOB KJIE€TKH. CTpOeHHE TpaHyIIpHOTO PETUKYIyMa. Mexanuzm HanpasieHus
benxoe ¢ OIIC. CunHte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmamkuii (arpaHyJsipHBIN)
sHAOIUIa3MaTHUeCcKuil petukyinyM. CekperopHas (QyHkuus anmnaparta [ombmxu. Moougukayus 6enxoe 6 annapame
Tonvoorcu. Copmuposka benxos 6 annapame 1 onv0dcu. TpaHCTIOPT BEILIECTB B KJIETKE. Bakyosn pacTUTENBHBIX KIETOK.
Knerounsriii cok. Typrop.



[loryaBTOHOMHBIE OPraHOWbI KIETKU: MUTOXOHIPHUH, IACTUABL. [Ipoucxodcoenue mMumoxoHopuu u niacmuo.
Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue U QyHKIIMH MUTOXOHAPUN U Tutactui. [lepBuunsie,
BTOPUYHBIE M CJOXHBIE IUIACTUABI (POTOCHUHTE3UPYIOMIMX 3YKAapUOT. XJIOPOIUIACTBI, XPOMOILUIACTHI, JIEHKOILIACTHI
BBICIIIMX PACTCHUM.

HememOpannsie opraHougsl kineTkn CTpoeHHe M (PYHKIMM HEMEMOpPaHHBIX OpPraHOMIOB KIETKUA. PUOOCOMBL
IIpomesxcymounvie  unamenmol. MukpodunaMeHTsl. Axmunogvie Mmuxkpoguramenmol. MbIILIEUHBIE KIETKU.
Axmunogvle KOMnOHeHmbl HemblueyHblx Kiemok. Muxkporpyoouku. Knetounsiii nentp. CTpoeHHME U JBUKECHHE
KTYTHUKOB M pecHU4eK. MUKpoTpyOOuKH nurtoruia3msl. Llentpuons. benku, accoyuuposarnmuvie ¢ MUKpODUIAMEHMAMU U
muxkpompyboukamu. Momopnvie 6enxu.

Anpo. Obonouka sypa, XpoMaTHH, KapHOILIa3Ma, AJPBILIKH, UX CTpOE€HUWE W (PYHKUIUU. SnepHbId OENKOBBIM
Matpukc. [IpocTpaHCTBEHHOE pACIOJIOKEHHE XPOMOCOM B HHTEp(azHOM siApe. DyxpomamuH u 2emepoxpomMamun.
benku xpomaTuHa — rUCTOHBL. [JuHamuxa adeproii 06010uKku 8 mumo3se. AoepHulii mpancnopm.

Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEpUCTHKA KIETOK DJYKapUOT (pacTUTEIbHOW, >KUBOTHOM,
rpuOHOI).

JlemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunbsl w1 cxeMbl: «CTpoeHHE HYKApUOTHUECKOH KiIeTku», «CTpoeHHe >KMBOTHOM KIeTKu», «CTpoeHue
PaCTUTENBHON KIETKW», « CTPOCHHE MUTOXOHIPUNY, «SAapo», «CTpoeHne MpOKapHOTUIECKON KIETKIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIIpENapaTbl PacTUTENIbHbBIX, KUBOTHBIX KIJIETOK, MUKpPOIpenapaThbl
OaKkTepUaJIbHBIX KJIETOK.

JlaboparopHasi pabora «/3ydeHue CTpoeHus KJIETOK Pa3IM4YHbIX OPTraHU3MOBY.

IpakTuyeckas padora «l3yueHune CBOMCTB KJICTOUHON MEMOPAHBD.

JlaboparopHasi pabora «/cciaenoBanue mia3mMoau3a U JemIa3MoIn3a B PACTUTEIbHBIX KIETKax).

IIpakTuyeckas padora «/3yueHue NBHKEHHS LIUTOIIA3Mbl B PACTUTENbHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U NpeBpalleHUe IHEPTUH B KJIETKe



AccuMuAnvsT M AUCCUMUWISAIAS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMEHa BEmIeCTB: aBTOTPOGHBIN U
rerepoTpoHbINA. YUacTHe KUCIOpoAa B OOMEHHBIX MpoIeccax. DHEpreTHueckoe o0ecneyeHrne KISTKU: MpeBpaleHue
AT® B o0MeHHBIX mporeccax. MepMEHTATUBHBIM XapakTep peakIuil KJIETOYHOro MeTtabonmzma. depMeHTHI, HuX
CTpOeHHue, CBOMCTBAa U MexaHu3M naeictBus. KodepmenTtsl. Otnuuust (GepMEHTOB OT HEOPTAaHMUECKUX KaTaJIu3aTOPOB.
benku-aktuBaTOpel M OCTKU-UHTHOMTOPHI. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMA OT Pa3IAYHBIX
(haxkTopoB.

[lepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KIeTKE. DOTOCUHTE3. AHOKCULEHHDIU U OKCULEHHBIU hOMOCUHme3 Y
baxmepuii. Ceemocobuparowjue nUSMeHmvl U NUSMEeHmMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOIUIaCTOB B TIpoliecce
¢dotocunrteza. CreroBasi U TeMHOBas ¢aszpl. Pomoovixanue, Cz, Cs. u CAM-munsvi pomocurnmesa. [IpolyKTUBHOCTD
(dboTocunTeza. BnusaHue paznudyHbIX (PaKTOpoB HA CKOPOCTh (hOTOCHMHTE3a. 3HaUeHUE (OTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETHUKOB: HUTpU(ULHPYIONIME OaKTEpHUH, KeIe300aKTEpHH,
cepobakTepuu, BOJAOPOIHbIE OakTepun. 3HAUCHHE XEMOCHHTE3a.

AnHaspoOHbIe opranu3mMbl. Bunbl Opoxenus. [TpoaykTel OposkeHHs U X UCIOJIb30BaHUE YeIOBEKOM. AHa3pOOHbIE
MUKPOOPTaHU3MbI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30YIUTENN OOJIE3HEN.

AspoOHbIE OpraHM3Mbl. OTamnbl 3HepreTuyeckoro oOmena. I[loarotoButenbHbld 3Tanm. [nukomus —
OECKUCIOPOAHOE PACIICTUIEHUE TIIFOKO3bI.

buonornyeckoe OKHCIIEHHE, WA KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUN B Mporleccax OHOJOTUYECKOTO
okucnenus. Ilukmmueckue peakuu. OxuciautenbHoe (ochopunupoBanue. Ouepeus MmemOpaHHoO20 2paouenma
npomonos. Cunmes ATD: paboma npomounoi ATD-cunmaszwvl. IlpeumyniecTBa adpoOHOro MyTH OOMEHa BEIIECTB
nepes; aHadpoOHbIM. DD PEKTUBHOCTH SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

IMoptpetst: k. ITpuctimn, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuenn, I'. A.
3aBap3uH.

Tabmuupbl U cxembl: «POTOCUHTE3Y, «DHEpreTudeckuit oomen», «buocunres Oenkay, «CTpoeHue (pepmMeHTay,
«XEMOCHUHTE3.



OOopymoBaHHWe: CBETOBOW MHUKPOCKOI, OOOpYyIOBaHHWE JJIsi TPHUTOTOBJICHHUS ITOCTOSHHBIX M BPEMEHHBIX
MHUKPONPENapaToB.

JlaGopaTopnasi padora «l3yueHue KaTaJIUTHUYECKONW AaKTUBHOCTH (EPMEHTOB (Ha MpUMEpPE aMmia3bl WU
KaTayiasbl)y.

Jlaboparopuasi padora «/3ydenne GpepMEHTaTUBHOTO PaCIICTUICHUS MEPOKCHAA BOJIOPOJA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX.

JlaboparopHnasi pa6ora «CpaBHeHHE MPOIECCOB (POTOCUHTE3a U XEMOCUHTE3a.

Jlaboparopnasi pa6ora «CpaBHEHHE MPOIECCOB OPOKECHUS U IBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMaLus U peajiu3anus eé B KieTKe

Peakuuu maTtpuyHOro cuuresa. [IpuHIMN KOMIJIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOTO CHUHTe3a. Peanuzanus
HacJeACTBEHHOW uHpopManuu. ['eHeThyeckuii KojA, ero cBoicTBa. TpaHckpumnuus — MaTpuusbld cuHTe3 PHK.
[IpyHLIMIBI TPAHCKPUIILIMK: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIEIbHOCTh, aCUMMETPUYHOCTh. Co3pesaHnue MampuyHvlx
PHK & syxapuomuueckoti kiemxe. Hexooupyrouwue PHK.

Tpancnauust u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocuHTeze Oenka. YcnoBusi OmocuHTe3a Oenka.
KoaupoBanue amuHokucaot. Posib pubocoM B OuocuHTe3e Oelka.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. Opranuszaiys reHoMa y MPOKapUoOT U dYKapuoT. Perynsius
aKTUBHOCTU TeHOB y TipokapuoT. ['unoreza onepona (P. XKakoo, XK. Mano). MonexyrapHvle mexanuzmvi 3KCnpeccuu
2enos y aykapuom. Ponv xpomamuma e pezynayuu pabomwl eenos. Perynsaiusi 0OMEHHBIX IMPOIIECCOB B KIETKE.
Knerounsiit romeocras.

Bupycbl — HeksieTouHble (QOpMBI KHU3HU U OOJUTraTHbIC Mapa3uThl. CTpoeHUE MPOCTBHIX M CJIOXKHBIX BUPYCOB,
petpoBupycoB, OakrtepuodaroB. Kusnenwwiti yukn JHK-codepocawux eupycos, PHK-codepocawux eupycos,
baxmepuogacos. Obpammuas mpancKpunyus, pegepmasa, UHmezpasd.

Bupycubie 3a0oneBanusi denoBeka, *KWBOTHBIX, pacteHuil. CIINJ], COVID-19, coumanbHble U MEIUITUHCKHE
MpOOJIEMBI.



buoungopmamuka: ummeecpayus u amaiuz Ooavwux maccugos («bigdata») cmpykmypuvix Ouono2UYECKUX
oannvix. Hanomexwnonocuu 6 ouonocuu u meouyure. I[Ipocpammupyemvie Gyuxkyuu 6enrkos. Cnocodvl Oocmasku
Jlekapcme.

JdeMoHCcTpanuu

[Toptpersr: H. K. Konsuos, /. Y. IBanOBCKUI.

Tabnuupl 1 cxeMbl: «buocuHTes Oenkay, «I'eneTnueckuit kon», « Bupyce», «bakrepuodarm.

IpakTnueckas padora «Co3naHnue MOIEIA BUPYCA.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Krnerounsiii nuki, ero nepuojsl u peryisinus. MaTepdaza u mutos3. OcoOOGEHHOCTH MPOIIECCOB, MPOTEKAIONTUX B
untepdaze. IloaroroBka kieTkn K JeneHuto. I[IpecuHTeTMYEeCKUH (MOCTMUTOTUYECKUN), CUHTETHYECKUU H
MMOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) IEpUO/Ibl UHTEP(]a3bI.

Marpuunbeii  cunre3 JHK —  permmkanua. Ilpuaouner  perumkamuu  JJHK:  kommemeHTapHOCTS,
MOJTYKOHCEPBATUBHBIM CUHTE3, aHTUnapamienbHocTb. Mexanusm pemmkanun JHK. Xpomocombl. CrtpoeHue
xpomocoM. Termomepsl u Tenomepasa. XpOMOCOMHBIA HA0OP KJIETKU — KapUOTHUIN. JIUTIIOUIHBINA U TalJIOWTHBIA Ha0OPbI
xpomocoM. ['omosioruunsie XpoMocoMbl. [10710BBIE XPOMOCOMBI.

Henenne xietkn — mMuto3. CTaauum MHUTO3a M MPOUCXOASIIME B HUX mpouecchl. Tumbl muto3a. Kapruokuues u
IUTOKMHE3. bruonornyeckoe 3HaYeHUE MUTO3A.

Perynsanust MuToTHYeCKOro nukiia kietku. [I[porpaMmmupyemast kKiieTouHasi TuOesb — aromnTo3.

Knerounoe simpo, xpomocombl, (pyHKIIMOHANIbHAsI T€HOMHKA. Mexanuszmuvl npoaugepayuu, oughgepenyuposku,
cmapernus u eubenu knemox. «l{ugposas knemxa» — buourngopmamuueckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanumn

Tabmuier 1 cxembl: « KHU3HSHHBIH UK KIETKNY, «MuT03», «CTpoeHne xpomocomy, «Permkarus JJTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIpenapathl: « MUTO3 B KJIETKaX KOPEITKA JTyKay.

JlaboparopHuasi pabora «/3ydeHue XpoMocoM Ha TOTOBBIX MUKpPOIIpenapaTax.



JlabopaTtopnasi paGora «HaOmomeHnme wmuTO3a B KJIETKaX KOHYMKA KOpeNika Jiyka (Ha TOTOBBIX
MUKpOIIpenapaTax)».

Tema 9. CTpoenne u GQyHKINHM OPraHM3MOB

buonoruyeckoe paznooOpazue opranu3MoB. OJHOKIETOUHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEAEITEIIBHOCTU OJJHOKJIETOYHBIX OpPraHU3MOB. bakTepuu, apxeu, 0JTHOKJIETOYHbIE
rpuOBbl, OAHOKJIETOYHBIE BOJOPOCIH, APYrUue NpoTUCThl. KosloHMaNbHbIE OpTaHU3MBI.

B3anMocCBsA3b 4acTel MHOTOKJIIETOYHOTO OpraHn3ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak €JUHOE
uenoe. ['omeocras.

Txanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAsA, IOKPOBHAs, IPOBOAAIIAS, OCHOBHa,
MexaHnudeckas. OcOOEHHOCTH CTPOEHHUS, (PYHKIIMI U paCIIOIOKEHUSI TKAHEW B OPraHax PACTEHHI.

TKaHM KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEW: AIIUTEINAIbHAS, COCIUHUTENbHAS, MBIILICYHAsl, HEPBHAS.
OcoOeHHocTu CTpoeHUsl, PyHKUNN U pacrofioKEHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbBIE U T€HEPATUBHBIE OPTaHbl pacTeHUI. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX U YEJIOBEKA.
@yHKIIMU OPTraHOB U CUCTEM OPraHOB.

Onopa Tema oprann3mMoB. Kapkac pacreHuil. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX.
Hapy:xHb1i1 1 BHyTpeHHUN cKeneT. CTPOEHUE U TUITBI COEIMHEHUS KOCTEM.

JIBu>kKeHHe OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOHMIHOE, >KTYTUKOBOE, PECHUYHOE.
JIBUJKEHUE MHOTOKJIETOYHBIX PACTEHUM: TPONM3MbI U HACTUM. [[BH)KEHHME MHOIOKJIETOYHBIX >KMBOTHBIX U YEJIOBEKa:
MbIlieuHas cucrema. Peduiekc. CkeneTHble MBIl U UX padoTa.

[Intanue opranusmoB. [lornomenne BOIbI, YIVIEKMCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB pacTeHUsMH. [lutanue
KUBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPHUKJIETOYHOE NuIIeBapeHHe. lIuTaHue MO3BOHOYHBIX KUBOTHBIX. OTaEnbl
MUALLEBAPUTENBHOTO TpakTa. [InmeBapurenpHble xKenesbl. [lumesapurenbHas cucreMa 4eoBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. [[pixanue »xuBoTHBIX. [{nddy3us ra3oB yepes MOBEPXHOCTh KIETKH.
Koxnoe apixanue. JprxatenbHasi noBepxHOCTb. JKabepHoe U 1€rouHoe apixanue. J[pixaHue mo3BOHOYHBIX KUBOTHBIX U



YeJI0BEKa. DBOJIOLMOHHOE YCIIOKHEHUE CTPOCHHMS JIETKUX IMO3BOHOYHBIX JKUBOTHBIX. JpIXaTelIbHAsI CUCTEMA YEIOBEKA.
MexaHu3M BEHTWIALMH JIETKUX Y NITUL U MiIEKONUTaromuX. Perymsanus apixanus. JprxareabHble 0ObEMBI.

TpancnopT BellecTB y OpraHu3MOB. TpaHCHOPTHBIE CHCTEMBI pPacTEHUW. TpaHCHOPT BEMIECTB Y KUBOTHBIX.
KpoBenocHast cucrema u €€ opraHbl. KpoBEHOCHass cucTeMa NO3BOHOYHBIX >XMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIIbI M KpoBb. Kpyru kpoBooOpamieHHs. DBOJIONMOHHBIE YCIOXHEHHUS CTPOEHUS KPOBEHOCHOMU
CUCTEMBI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perysiusl.

Beinenenne y opraHu3moB. Beinenenue y pacreHuil. Beinenenue y KuUBOTHBIX. COKpaTHTENBHBIE BaKyOJIH.
Opransl BbiAeneHus. OuiIbTpalys, CEKpelns U 00paTHOE BCAaChIBAHWE KAK MEXAaHU3Mbl pabOThl OPraHOB BBIJICICHUS.
CBs3p IIOJIOCTM TeJla C KPOBEHOCHOM M BBLACIWTEIBHOM CHCTEMaMH. BblfeneHne y ITO3BOHOYHBIX JKHBOTHBIX M
yenoBeka. [louku. Ctpoenue u GpyHkimonupoBanue Hegppona. OO6pazoBaHKEe MOUU Y YEJIOBEKA.

3amnmTa y OpraHiu3MoB. 3alllUTa Y OJTHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepHuil U UCTHI MPOCTEUIIMX. 3aluTa
Y MHOTOKJIETOUHBIX pacTeHui. Kytukymna. CpeacTBa macCUBHOM U XUMUYECKOU 3a1IUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX NPOM3BOJAHBIC. 3allUTa OpraHu3Ma OT OOJe3HEH.
NMmyHHas cucteMa uenoBeka. KIETOUHBI M TyMOpPaJbHBIA HMMMYHHUTET. BpOXIEHHBII U OpHOOPETEHHBIN
cnenupuyecknii UMMyHHTET. Teopus KiioHanbHO-cenekTuBHOro uMmmMmyHnuteta (I1. Opmux, @. M. bepner, C. ToHerasa).
BocnanuTenbHble OTBETHI OPraHu3MoB. Posib BpOXKIEHHOIO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3apaxuMoCTh M peryisiius y OpraHu3MoB. Pa3apakuMoOCTh y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHCBHI.
PaznipaxxumocCTh 1 perynsuns y pacteHuil. POCTOBBIE BellleCcTBAa U UX 3HAUYCHUE.

HepBHas cuctema u pediiekTopHasi peryisiuusa y >KUBOTHbIX. HepBHasi cucrema U €€ otnesnbl. DBOJIOLMOHHOE
YCIIO)HEHUE CTPOEHUSI HEPBHOW CHCTEMBI Y KUBOTHBIX. OT/I€IIbI TOJIOBHOTO MO3ra MO3BOHOYHBIX JKMUBOTHBIX. Pedrekc
u pepnexropHas ayra. besycioBHble U yCIOBHbIE pe(ICKCHI.

I'yMopasibHast peryisiuus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U 4yeioBeKa. JKese3pl SHAOKPUHHON CUCTEMBI U HX
ropMoHsI. JleiicTBue TopMOHOB. B3auMOCBsI3b HEPBHOM M HIOKPUHHOM cucTeM. [ unoranamo-runodusapHasi CuCTeMa.

JdemMoHncTpanuu

[Toptper: U. 11. [1aBinos.



Tabmuet u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOrOKIETOUHbIE BOJOpocin», «bakTepumny,
«IIpocreimme», «OpraHbl LBETKOBBIX pAacTeHHiI», «CHCTEMbl OpPraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee
CTpoeHue HacekoMmbix», «Tkanu pactenuit», «KopHeBbie cuctembny, «CTpoeHue crebmns», «CTpoeHHe JHCTOBON
IJIACTUHKWY, «TKaHM >KUBOTHBIX», «Ckenmer uenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucteMay,
«/lpixarenvHass cucrema», «HepBHas cucrema», «Koxka», «MsblmeuHas cucremay», «BwlaenurenpHas cucrtemay,
«OHIOKpUHHAsA cucTteMay, « CTpoeHrne MpIb», «IMmyHuTeT», « Kumednononoctasie», «CxeMa MATAHUSA PACTEHUIN,
«KpOoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX MXUBOTHBIX», «CTpoeHHe Tuiapb», «CTpoeHHe IutaHapumn», «BHyTpenHee
CTpoeHHEe JoXxaAeBoro uepBsi», «HepBHas cucrema pwid», «HepBHas cucrema mnsrymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cuctema nruiy, «HepBHas cructema MiekonuTaromuxy», « HepBHas cructema 4eaoBeKay,
«Pedexcy.

OGopynoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOIPENaparbl OJHOKIECTOYHBIX OPraHU3MOB, MHKpOMNpenapaThl
TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOXKHUX, KUBbIE 3K3EMIUISIPbl KOMHATHBIX PACTEHUI,
repOapuu pacTeHWl pas3HBIX OTIEIOB, BIIAXKHBIE TpPEMapaThl >KUBOTHBIX, CKEJIETHl TO3BOHOYHBIX, KOJUIICKIIUU
OECIO3BOHOYHBIX KUBOTHBIX, CKEJIET 4YEJIOBEKa, OOOPYIOBAaHHWE Il JIEMOHCTPALMM TMOYBEHHOTO W BO3/YIIHOTO
MUTAHUS PACTEHUH, paclIeyieHus KpaxMalia U OeJKoB o JeicTBueM GepMEeHTOB, 000pyA0BaHUE IJIsI IEMOHCTPALUU
OTBITOB IO U3MEPEHUIO )KU3HEHHOW €MKOCTH JIETKUX, MEXAHU3MA JIBIXaTEJIbHBIX JBMKEHUM, MOJIEJIM TOJIOBHOTO MO3ra
Pa3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUIN.

JlabopaTopHas padora «3ydeHne TKaHE KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHUE M pPa3BUTHE OPraHM3MOB

@dopMBbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe (BKJIIOYash BETreTaTUBHOE) W TMOJOBoe. Buasl Oecmosioro
Pa3MHOXEHUS: IOYKOBAHUE, CIIOPYJIAIHS, PparMeHTaIrs, KIOHUPOBAHHE.



[lonoBoe pa3mHoxkenue. IlonmoBeie kneTkH, uinum ramerel. Meito3. Cragun meiio3a. IloBenenne xpomocom B
Meno3e. Kpoccunrosep. buonornuecknii CMbICI MeEHO3a M MOJIOBOrO Mporecca. Memo3 U ero Mecto B KU3HECHHOM
LUKJIE OPraHU3MOB.

[IpeazaponpiiieBoe pazsutue. ['amerorenes y x«uBOTHbIX. [looBbie kene3bl. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
kietok. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIIETOK.

On010TBOpEHHE U AIMOPUOHAIBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OMIOAOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
[Taprenorenes.

NunuBuyaibHOE pPAa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOpHOJIOTHS — HayKa O pPa3BUTUM OPTraHU3MOB.
Mopgocenez — o0na u3z enaeuvix npobiem smopuonocuu. Konyenyus mopgocenos u mooenu mopghozenesa. Cranuu
SMOpHOTEeHE3a JKUBOTHBIX (Ha mnpumepe Jsrymku). [lpoOnenue. Tumnsl apoOnenus. /Jemepmunuposanuoe u
HedepmMuHuposanHoe Opoonenue. bnacmyna, munvr 6aacmyn. OCOOCHHOCTH APOOJEHUS MIICKOMUTAIOIINX.
3apopIieBble JTUCTKU (TacTpyssiuus). 3akiiaika OpraHOB M TKAHEH M3 3apOJbIIIEBBIX JIUCTKOB. B3auMHOE BIHSHUE
yacTeil pa3BHUBAIOLIETOCS 3apojblia (SMOpPHOHANbHAS HMHAYKIMS). 3akKiagka IUIlaHa CTPOCHUS >KMBOTHOTO Kak
pe3ynbTaT MEepapXUYeCKUX B3aWMOICHCTBUN T€HOB. BiusHue Ha 3MOpHOHANBHOE Pa3BUTHE PA3NMUYHBIX (PAKTOPOB
OKPYXaIOUIEH CPEIbI.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbnbli nepuon. IlpsmMoe m Hempsimoe pasButHe. PasButhe c
MeTaMopdo30M y OECIIO3BOHOYHBIX M TMO3BOHOYHBIX YKMBOTHBIX. brosiormdeckoe 3Haue€HHWE MPSIMOTO W HENPSIMOTO
pa3BUTHUS, UX pACIPOCTPAHEHHE B Mpupojae. Tumbl pocTta KUBOTHbIX. DAKTOPHI PETYISLUM POCTA KUBOTHBIX U
yenoBeka. CTaauu MOCTAIMOPHOHAJIBLHOTO Pa3BUTHS y JKMBOTHBIX W 4YesoBeka. [lepuonbl OHTOreHe3a uenoBeKa.
CrapeHnue u cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

Pasmuoxkenne u pasButue pactenmit. ['ametopur u cnopodut. Meitio3 B KU3HEHHOM IIMKJIE PACTEHUH.
OOpazoBanue cnop B mpolecce Meio3za. ['ameroreHe3 y pacreHuil. OmIONOTBOpEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiTHOE OTJIOIOTBOPEHKE Y IIBETKOBBIX pacTeHui. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYIISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu



[Toprpetsr: C. I'. Hapamun, X. llnemas.

Tabmumslt 1 cxembl: «BereratnBHOe pa3MHOXKEHHE», «Tumbl Oecronoro pasMHOXKEeHHs», «Pa3MHOXeHne
XJIAMUIOMOHAAbD, «Pa3MHOXKEHUE SBrieHb», «Pa3zMHOkeHHE TUAPBD», «Meio3», «XpoMocoMbl», «l'ameroreHes»,
«CTpoeHue AMIEKIETKH U cliepMaro3onna», «OCHOBHBIE CTaIMM OHTOreHe3a», «lIpsamoe u HempsiMoe pa3BUTHEY,
«Pa3Butne marickoro xyka», «Pa3zButue capanum», «Pa3zButue mArymkn», «/[BOWHOE OIUIOJOTBOPEHHUE Yy LBETKOBBIX
pactennit», «CTpoeHne ceMsH OJHOIOJIBHBIX W JABYAOJBHBIX pPacTeHUN», «KW3HEHHBI LUK MOPCKOW KamyCThbD,
«KU3HEHHBIN UK MXa», «KM3HEHHBIN [IUKJI NalOPOTHUKAY», « KU3HEHHBIN LIUKI COCHBI.

O0opynoBaHHe: CBETOBOW MHUKPOCKOIN, MHUKpOINpenaparbl SHWIEKIETOK M CIEePMAaTO30MA0B, Mojenb «llukn
Pa3BUTHS JIATYILKW.

JlabopaTopHas padora «/3ydeHrne CTpOeHUs MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIIpEenapaTaxy.

IIpakTHueckasi padora «BbISIBICHHE TPU3HAKOB CXOACTBA 3aPOIBIIIEN MTO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHasi padora «CTpoeHrEe OPraHOB pa3MHOXKEHHUSI BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M HN3MEHYHMBOCTH OPraHM3MOB

Hcropusi CTaHOBIIEHUS M Pa3BUTUS F€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T. Moprana. Ponb
OTEYECTBEHHBIX YU€HbIX B pa3Butuu renetuku. Padotel H. K. Konbuora, H. U. Basunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE T'€HETUYECKHE MTOHATUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE TE€HBI, AIbTEPHATUBHBIE
NPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN NMPU3HAK, TOMO3UIOTa, T€TEPO3UT0Ta, YUCTAsl JTUHUS, TMOPU/bI, T€HOTHII,
¢denotun. OCHOBHbIE METOABI TEHETUKU: THOPUIOJIOTMUECKHUH, IIMTOJIOTHYECKUN, MOJIEKYIISIPHO-TE€HETUYECKHA.

JdemMoHncTpanuu

[Toptpetsi: I'. Menaens, I'. ne ®@pu3, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H. benozepckuit, I'. .
Kapneuenko, 0. A. ®ummnuenko, H. B. Tumodees-Peconckuii.

TaOmuips! u cxeMbl: «MeToIbI TeHETUKIY, «CXEMBbI CKpELTUBAHUS.

JlaGopaTopHasi padora «/Ipo3oduia kak 00bEKT TeHETUYECKUX UCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH



MonorubpuaHoe ckpemmuBanue. [lepBorit 3axkoH MeHens — 3aKk0H eAnHOo00pa3rs THOPUAOB TIEPBOTO TTOKOJICHUSI.
[IpaBuino nomuHupoBaHus. Bropoi 3akoH MeHnaenss — 3aKOH pacUIeNsIeHUs NMPU3HAKOB. LluTosormdyeckne OCHOBBI
MOHOTHOPUIHOTO CKpelIrBanus. [ umore3a 4ucToTh ramer.

AHanmmzupyroniee ckpemuBanue. [[poMeXyTouHbI XapakTep HacleloBaHWsA. PacuienieHne NpU3HAKOB MpH
HETIOJITHOM JOMUHUPOBAHHH.

JHurnOpuaHoe ckpeumuBanue. Tpetwil 3akoH MeHnaens — 3aKOH HE3aBUCUMOTO HAclIeJOBaHUS IPU3HAKOB.
[{uTonmornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMSL.

CuenienHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CuenjeHHOe HacjeloBaHUE T'€HOB, HApYyLICHHUE
CLEIICHUs MEXAY reHaMu. XpOMOCOMHAasl TEOpHUsL HACIIEICTBEHHOCTH.

I'enetnka mnosma. XpPOMOCOMHBIM MEXaHHM3M ONPENEIICHHUS TMO0Ja. AYyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHBIli M TeTEPOraMeTHBIA MOJ. [ eHeTHYecKas CTPYKTypa MOJIOBBIX XpoMocoM. HaciienoBanue nmpusHaKoB,
CLICIIJICHHBIX C IIOJIOM.

['enotun kak nenoctHas cucrema. [LienoTponuss — MHOKECTBEHHOE JECUCTBUE TeHa. MHOKECTBEHHBIN aJUJIEIN3M.
B3anmoneiictBue HearenbHbIX reHoB. Kommementapaocts. Onucras. [lonmnmepus.

['eHeTHYECKUI KOHTPOJb PAa3BUTHUSI PACTEHUM, KUBOTHBIX W YEJIOBEKA, a TAKXKe (PU3HOJOTUYECKUX IPOLIECCOB,
MOBEJCHUS M KOTHUTUBHBIX (yHKIMHA. ['eHeTHueckre MeXaHU3Mbl CHUMOMOreHe3a, MEXAHM3Mbl B3aUMOACHCTBUS
«XO035IMH — Mapa3uT» M «XO35IMH — MHUKpOOMOM». ['eHeTHueckue acneKTbl KOHTPOJSI W M3MEHEHHs HacJeICTBEHHOM
uH(pOpPMallMU B IOKOJICHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanuu

[Toprpersr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «[lepBbrit u BTOpo# 3akoHBI Mennens», «Tpetuit 3akoH MeHuens», «AHATU3HPYIOIEEe
ckpemuBanue», «Henomnoe nomuHupoBanue», «ClenjeHHOE HacleJOBaHHE MPU3HAKOB y Ipo30duibl», «['eHeTnka
nonay, «Kapwotunm uenoBeka», «Kapwotum mpozoduiby, «Kapuotunm nrtuie», «MHOKECTBEHHBIA aJUICIHA3MY,
«B3auMoaelcTBUE TeHOBY.



OOopymoBanue: MOACHb I JEMOHCTpAIlMU 3aKOHOB €AWHOOOpa3wsi THOPHIIOB TIEPBOTO TIOKOJICHHS U
pacllerieHns] MPU3HAKOB, MOJENb ISl JEMOHCTPALMA 3aKOHA HE3aBUCHMOTO HACIEIOBAHUSA MPU3HAKOB, MOAENIb IS
JIEMOHCTPAIIUU CLUEIIJICHHOTO HACJIeI0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «3ydyeHue pe3yapTaToOB MOHOTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBIY».

IIpakTuyeckas padora «l3ydueHue pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS Y APO30(DHUITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumMopeiicTBue reHoTuUIIa U cpeabl Ipu popMupoBanuu henotumna. M3meHunBocTh npusHakoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE ITPU3HAKU. BUIbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJICACTBEHHAS.

MoaudukanonHas U3MEeHYUBOCTh. Poiib cpeabl B popmMupoBaHun MoauduKanmoHHON n3MeHuyuBOCTH. Hopma
peakiuu Tnpu3Haka. BapuarmonHwlli psn u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYMBOCTH.

I'enoTunuueckass u3MeHYUBOCTh. (CBOWCTBA TE€HOTUNUYECKOW HM3MEHUYMBOCTH. BHIBl T'€HOTUIHUYECKOU
M3MEHYMBOCTU: KOMOUHATUBHAS, MyTallUOHHAS.

KomOunHaTtuBHasT M3MEHUYMBOCTh. Meil03 M MOJOBOM MpPOLECC — OCHOBA KOMOMHATUBHON WM3MEHYMBOCTH. Poiib
KOMOMHATUBHOM U3MEHUMBOCTH B CO3/IaHUM T'€HETUYECKOT0 pa3HOOOpasus B Mpejenax 0JHOTO BHUA.

MyTanmoHHass W3MEHYMBOCThb. BuHIBl MyTalnui: TE€HHBIE, XPOMOCOMHBIE, Te€HOMHbIC. CIIOHTaHHBIE U
WHIYUMPOBAaHHbIE MyTaluu. flepHble W IUTOIUIa3MaTHdeckue MyTrauuu. ComMaTUYeCKHMe W TOJIOBbIE MYTallWH.
[IprunHbl BO3HUKHOBEHMS MyTanui. MyTareHbl M WX BJIMSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO
mporecca. 3aKOH TOMOJIOTMUECKHX PsiIoB B HacieacTBeHHou wu3meHuunBoctu (H.M. BaBunoB). Bresaepnas
W3MEHYMBOCTh M HACJICICTBEHHOCTb.

Dnuecenemurxa U NUEHOMUKA, PONb  INUSEHEMUYEeCKUX Qakmopoe 6 HAcCie008aHuu U USMEHYUBOCIU
(peHomunuyecKux nPu3HaKos y OpeaHu3Mos.

JdemoHcTpanumn

[Toprpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.



Tabmuubr w cxembl: «Buapl w3MeHunBocTH», «MoauduKaMoHHas W3MEHYUBOCTE», «KoMOMHATHBHAS
U3MEHYHMBOCTHY, «Meio3», «OmionorBopenuey, «I'eHeTrnueckue 3a00eBaHus YeI0BeKay», « Buabl MyTammiiy.

O6GopynoBaHue: KUBbIC U TrepOapHbIC dK3EMIUIIPhl KOMHATHBIX pacTeHUM, pucyHKH (doTorpaduu) KUBOTHBIX C
Pa3IMYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabopaTopnas padora «lccnenoBaHue 3aKOHOMEPHOCTEH MOAM(PHUKAIMOHHON H3MEeHUMBOCTH. llocTpoenue
BAPHUALIMOHHOTO PsiZia U BApUALUOHHON KPUBOM.

IIpakTHueckasi padora «MyTtaruu y apo30duisl (Ha TOTOBBIX MUKPOIIpErapaTax ).

Tema 14. I'eneTnka 4esioBeKa

Kapuotun denoBeka. MexiyHapoiHasi IporpaMMa MCCIEI0BaHUS TeHOMa YeoBeKa. MeToabl U3yYeHUS] TEHETUKU
YeJIOBEKAa: T'€HEAJOrMYeCKui, OJIM3HEOBbIA, HUTOTC€HETHUYECKHM, MOMYJISIIMOHHO-CTATUCTUYECKUNA, MOJEKYIISIPHO-
reHetTnyeckuid. COBPEMEHHOE OIPEICIICHUE T€HOTHUIIA: MMOJHON€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
guciae ¢ nomompio III[P-ananu3a. HacnencTBenHnple 3a0oiieBaHus 4eioBeka. ['€HHBIE W XPOMOCOMHBIE OOJIC3HU
YeJIoBEeKa. boJe3HW ¢ HACIEACTBEHHOM MpepacloiO)KCHHOCThIO. 3HAUY€HUE MEJIUIMHCKOM TEHETHMKU B
MPEJOTBPAICHUM M JICYEHUHU TEeHETHYECKUX 3a00JeBaHUil ueioBeka. MeIUKO-TeHETUYECKOe KOHCYJILTUPOBAHMUE.
CtBosioBbI€ KIETKH. [[OHSATHE «TEHETUYECKOTO Tpy3a». ITUUECKUE aCIEeKThl UCCIEOBAHUM B 00JIaCTH PeAaKTUPOBAHUS
F€HOMa U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (akTOphl TMOBBIIIEHHOW YYBCTBHUTEIBHOCTH 4YeEJIOBEKa K (U3UYCCKOMY M XHUMHUYECKOMY
3arpsA3HEHUIO OKPYKaroIIeu cpebl. [ eHeTnueckas npeapacnoioKEHHOCTh YEJIOBEKa K IMTaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuiet u  cxembl: «KapuoTun denoBeka», «MeToabpl H3yUYeHHS TEHETHKHM 4YeJIoBeKa», «l eHeTHdecKue
3200JIeBaHUS YCITOBEKAY.

IpakTnueckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHO.

Tema 15. Cenrekuiusi opraHu3MoB

JloMecTukanusi U ceneKkuus. 3apoKAeHue cenekiuu U aoMmectukauuu. Yuenwe H. WM. Basumosa o IleHtpax
POUCXOXKIEHUS U MHOT000pa3usi KyJbTYpPHBIX pacTeHUU. Poyib celeKkIuu B CO3JaHUM COPTOB PACTEHUU U MOPOJ



®KUBOTHBIX. COpT, MOpoJIa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJOB B HaciencTBeHHoW n3MenurnBoctu H. . BaBunoga,
€ro 3HAYCHHE JJIs CENEKIIMOHHOM PabOTHI.

Metoabsl  CeNeKIMOHHOW  paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM W WHIWBHAYAJIbHBIA. OTaIbl
KOMOMHALIMOHHOMN cenekiuu. McnplTanue npou3BoauTesiel Mo noTtoMcTBy. OTOOp MO F€HOTUIY C MOMOIIBIO OLICHKH
¢dbeHoTHIa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolsio aHanmu3a JJHK.

HcKyccTBEHHBIM MyTareHe3 Kak METO]l CEJIEKUMOHHOW padoThl. PaauialiMOHHBIA M XMMHYECKHI MyTareHe3 Kak
UCTOYHUK MYyTaluil y KyJIbTYpHBIX (popM opraHu3moB. lcnonap3oBaHME T€HOMHOI'O PEJAaKTUPOBAHUS M METOJIOB
pexomOuHanTHBIX JIHK 17151 momydyenust ucxonnoro marepuaia Ajisi CENEeKIUHU.

[Tonyuenue nonumionoB. BHyTpuBuaoBas rubpuauzanus. baM3kopoacTBEHHOE CKpEIUBAaHUE, UM WHOPUIAMHT.
HeponcTBeHHOE CKpelMBaHue, Wik ayTOpUIUHT. ['eTepo3uc u ero npuuuHsl. Mcnoib3oBaHue retepo3nca B CENEKIUH.
Otnanéunas rubpuauzanus. [Ipeononenue 6ecrnoauss MEKBUIOBBIX THOPUIOB. JIOCTHXKEHHS CENEKIIMM PACTCHHUU U
KUBOTHBIX. « 3€1€HAS PEBONIOYUL).

CoxpaHeHHE W M3YYEHUE T€HETHMUECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN M MX AUKUX POAMYEH I CO3MaHUS
HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3AWCTBEHHBIX KYJIbTYp. M3yueHnue, coxpanenue u ynpaeieHue 2eHemudecKumu
pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX JICUBOMHBIX 6 YEAdX YVAVYUIeHUS CYUeCmEYIouux U co30aHUs
HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM HUCAE C NPUMEHEHUEeM COBPEMEHHbLIX MEemo008 HAYUHLIX UCCAEO08AHUL,
nepeoosvix uoetli U NepCcneKmuBHbIX MEeXHOI02UM.

JdemoHcTpanuun

[Toptpetsi: H. . BaBuios, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIlykesanenko, b. JI. Actaypos, H. bopnoyr,
I1. K. benses.

Tabmumsrt u  cxembl:  «LleHTpbl TNPOMCXOXKIEHUS W MHOrooOpasusi KyJbTYpPHBIX pacTeHUi», «3aKoH
TOMOJIOTUYECKUX PSAIAOB B HACIEICTBEHHOW W3MEHUYMBOCTHY», «MeToasl cenekuum», «OTaanéHHas rudpuauzanusy,
«MyTtarenes».

JlaGopaTopHasi padora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHHI U IOPOJ JOMAIIHUX )KUBOTHBIX .

JlabopaTopHas padora «/3yueHre METO0B CEJICKIINU PACTCHUI.



IIpakTHyeckas padora «IIpuBHBKa pacTeHUI».

Irekypeust « OCHOBHBIE METOJIBI M JOCTUKEHUSI CENIEKIIUU PACTCHUN U JKUBOTHBIX (HAa CEJIEKIIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO (pepMy, COPTOUCTIHITATEIbHBIM YU4aCTOK, B TEIUNIMYHOE XO35MUCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WU
HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKThI, UCHOJIb3yEMbIE B OHWOTEXHOJIOTHU, — KJIETOYHBIE U TKAHEBBIC KYJIbTYPhl, MUKPOOPTAHU3MBI, HX
XapakTepucTuka. TpaauuuoHHAs OWOTEXHOJOTHUsS: XJeOOonedeHUe, TOJyYeHUE KHUCIOMOJIOUYHBIX TMPOIYKTOB,
BUHOJENHE. MukpoOuonorudeckuii cunre3. OOBEKTbHI MHUKPOOHOJOTHYECKHX TexHosoruil. IlpomsBoacTBo Oenka,
AMHHOKHCJIOT U BUTAMUHOB.

Co31aHne TEXHOJIOTHI U MHCTPYMEHTOB LIEJICHAIIPABIEHHOTO U3MEHECHUSI U KOHCTPYUPOBAHUS TEHOMOB C LEBIO
MOJIYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIUX HE BCTPEUAIOIIUECS B IPUPOJI€ OMOCUHTETUUECKUE MY TH.

Krnerounas nmxenepusi. MeTopl KyJIbTypbl KJIETOK U TKaHEeH pacTeHnii u >kuBoTHbIX. Kprobanku. Comarnueckas
ruOpuaM3ausl W COMaTHYECKUU sMOpuoreHes. lcmonb3oBaHWE TaIjIOWAOB B CEICKIMHM pacTeHuid. [lonyuernue
MOHOKIOHANbHBIX anmumen. Hcnonv3osanue MOHOKIOHANbHLIX U  NOJUKIOHANbHBIX aumumesl 6 MeOuyuHe.
HckyccTBeHHOE OMIIOIOTBOpEHUE. PEKOHCTPYKIIUS SULIEKIETOK U KIOHUPOBAHUE KMBOTHBIX. METOI TPAHCIIJIAHTALIUU
anep  KIETOK.  TexHonozcuu  0300poGneHus,  KYIbMUBUPOBAHUSl U MUKPOKIOHAILHO20 — DA3MHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMmocoMHasi U reHHas uHxeHepusi. ICKyCCTBEHHBI CUHTE3 TeHa U KOHCTpyupoBaHue pekomOuHaHTHBIX JTHK.
Cozoanue mpauceeHHblX opeaHu3mMog. JIOCTIKEHUST W TMEPCHEKTUBBI XPOMOCOMHOW W TE€HHOW WHXEHEPHHU.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbl T€HHON MHXEHEPUHU.

Menununackue OuotexHosiorun. lloctrenomuas mmdpoBas MemuimHa. [IIP-guarnoctuka. MeTtabomoMHbBIN
AHAJIN3, TEHOLUECHTPUYECKUM aHAJIU3 MPOTEOMAa YEJIOBEKA [JII OLEHKH COCTOSIHHUS €ro 310poBbs. lcmosb3oBaHue
CTBOJIOBBIX KJIETOK. TapretHas Tepamus paka. 3D-Omowmkenepus mis pa3paOOTKd (PyHIaMEHTAIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJOTUM, CO3aHusl KOMIUIEKCHBIX TKaHEH COYETAaHWEM TEXHOJOTHH TPEXMEPHOTr0 OMOMPUHTHUHTA U
ckaddonauHra s peleHus 3aa4 MepcoHAIU3UPOBAHHON MEIUIUHBI.



Coznanue BEKTOPHBIX BaKIMH C LEJIbI0 OOecredeHuss KOMOMHUPOBAHHOM 3amUThl OT Bo30ymuteneir OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MeXaHu3MOB (yHkiuonupoBanus PHK-copepxkamumx BHPYCOB, BBI3BIBAIOIIUX 0CO00
oracHble 3a00JI€BaHNs YEJIOBEKA U )KMBOTHBIX.

JdeMoHCcTpanuu

Tabmuupr u cxembl: «/cnonab30BaHME MHKPOOPraHMW3MOB B MPOMBIIIIEHHOM MPOU3BOJACTBE», «Kierounas
UHXEHEpUs», «I '€HHass HH)KEHEPUs».

JlabopaTopuas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJTOYHOKUCIBIX IPOTYKTOBY.

IKcKypens «buotexHoaorus — BaxkHeNIIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTU (Ha OMOTEXHOJIOTHUYECKOE
MIPOU3BOJICTBO)».

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MA HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHS O0YUYaIOIUMHUCS IIPOTPaMM CPETHETO OOIIETO
o0pa3oBaHMsI: INYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHEIC.

B cTpykType IHMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IPOTpaMMbl TIO OWOJIOTHH BBIICICHBI CIIEIYIONTUE
COCTABJISIFOIINE: OCO3HAHUE O0YYAIOIIMMUCS POCCUMCKON TPakIaHCKOW MIICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH ¥ CaMOOIIPEETICHUIO, Haluuue momusayuu K o0y4eHUuI0 OUOJIOTHH, YeleHanpasieHHoe pa3sumue
BHYTPCHHUX YOEXIEHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH H HCTOPUYECKUX TPAJAUINN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCHb OOYYAIOUIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMU, IPUCYIIUMHU CUCTEME OMOJIOTHYECKOTO 00pa30BaHus, HAIuYUe NPABOCO3IHAHUS
HKOJIOTMYECKOM KYIBTYPBl, CHOCOOHOCHU CINABUMb LETN U CTPOUTH )KU3HEHHBIE TJIAHBI.



JIM9HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPaMMBI TIO OHWOJOTHH JOCTHTAIOTCS B EIWHCTBE YYCOHOW U
BOCIIUTATEIBHON  JIEATEIBHOCTH B COOTBETCTBHUM C TPAJUIMOHHBIMH POCCUHUCKUMHU  COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE MPaBUIaMd M HOpMaMU TTOBEICHU S
U CHOCOOCTBYIOT IpoIlecCaM CaMOITO3HAHHUS, CAaMOBOCIIMUTAHHUS W CaMOPA3BHUTHS, PAa3BUTHS BHYTPEHHEH IO3UIIMH
JUYHOCTH, TATPUOTU3MA U YBAXKECHHUS K 3aKOHY U MPABOMOPSIIKY, YEIIOBEKY TPYJla U CTapllieMy MOKOJICHUIO, B3aUMHOTO
YBOKEHUS, OEpPEKHOrO0 OTHOIICHHS K KYyJbTYPHOMY HACIECIUI0O M TPAJULUSIM MHOTOHAIIMOHAJIBLHOTO Hapojaa
Poccuiickon denepannu, NpUpoAE U OKPYKAKOIIEH Cpele.

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS YydeOHOro rmnpeaMera «bHOJIOTHS) JOJDKHBI OTpakaTh TOTOBHOCTh H
CITIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBAThCS CHOPMUPOBAHHOM BHYTPEHHEM IO3MIIMEH JIMYHOCTH, CHUCTEMOM
IICHHOCTHBIX OpPUEHTAIMM, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHM, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM
POCCUICKOTO 00I11eCTBa, PACIIMPEHHUE KU3HEHHOTO OMbITa U OMBITA CSITEILHOCTH B MPOIECCE Pean3alii OCHOBHBIX
HamnpaBJICHUI BOCIMTATEIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YAaCTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXJAAHCKOW TO3UIMU OOYYaroOlIErocsi KaK aKTUBHOTO M OTBETCTBEHHOIO YJIi€HA
POCCUICKOTO 00I111eCTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SI3aHHOCTEH, YBAXKCHHUE 3aKOHA U TTPABOIMOPSIAKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOM JEATECIBHOCTH IPH CO3JaHUU YUCOHBIX ITPOCKTOB, PCIICHUH YYCOHBIX M
ITO3HABATEIIbHBIX 3aJ1a4, BBITTOJTHEHUH OMOJIOTHICCKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OMPEIEIATh COOCTBEHHYIO TTO3UIIMIO 110 OTHOIIEHUIO K SIBICHUSM COBPEMEHHOM JKU3HU U OOBIACHATH
ee;

YMEHUE YYUTHIBATh B CBOMX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOJICUCTBHS JIOJCH C pasHBIMU
yOEXKICHUSIMH, KYJTbTYPHBIMU IIEHHOCTSIMU ¥ COLIMAIIBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUS YYEOHBIX, IMO3HABATEIbHBIX U
HCCIIeIOBATENIbCKUX 3aJ1a4, YBOKUTEIHLHOTO OTHOIIICHUSI K MHEHHUIO OINIMOHEHTOB MPU 00CYKJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,



TOTOBHOCTbh K TYMAHUTAPHOU U BOJIOHTEPCKON NESATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON Tpa)kIaHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH Iepel PoIMHON, ropaoCTH 3a CBOM Kpaii, CBOIO PoAnHY, CBOM SI3bIK U KYJbTYPY, IPOILLIOE U
HACTOSII€€ MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

[IECHHOCTHOE OTHOIIEHWE K MPUPOJAHOMY HACJIEAUIO U MaMSITHUKaM MPUPOABI, AOCTHXEHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE OMOJOTHH, TOHUMAHUS 3HAUCHHUS
OMOJIOTHY B MMO3HAHUU 3aKOHOB TIPUPOJIbI, B )KM3HU YEJIOBEKA M COBPEMEHHOI'O 00I11eCTBA;

ujerHas yoexX1IEHHOCTh, TOTOBHOCTD K CIIYKEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OLICHUBATh CHUTYallMI0O U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOpPaIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOLIIEHUE K CBOUM POIUTEIISIM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO NMPUHATHS LEHHOCTEN
CEMENHOM )KU3HHU B COOTBETCTBUM C TpaauLIMsAIMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOpPYECTBa, CIIOPTA,
Tpy/la, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHMMAaHHUE SYMOLUUOHAIBHOIO BO3JIEUCTBUS KUBOM IIPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXKEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSIBIATH Kadye€CTBA TBOPUYECKOU
JIMYHOCTH;

5) pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U IMOLMOHAJIBLHOIO 0JIarONMOJyYHs:



NOHMMAaHWE M peaju3alus 3J0pOBOro u Oe3zomacHOTO oOpa3a XU3HU (30pOBOE MHTaHUE, COOIIOJCHHUE
TUTMEHUYECKUX MPaBWI U HOPM, COAIaHCUPOBAHHBIN PEXXHUM 3aHATHI U OTAbIXA, pEryyspHas (Gu3nueckas akTHBHOCTB),
OEepe’KHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY U TNCUXUYECKOMY
310POBBIO;

MMOHUMAHUE LEHHOCTH MPaBUJ HHAMBUAYAJIBHOTO M KOJUIEKTMBHOIO O€30IIaCHOTO MOBEACHHUS B CHUTyalUsX,
YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HaHUE TOCIEACTBUN U HETPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOr0JIsl, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYAOJIO0HE;

TOTOBHOCTh K AQKTMBHOW JIESITEIIBHOCTM TEXHOJOTMYECKOM W COLMAIBHOM HAMpaBIEHHOCTH, CIIOCOOHOCTh
WHULAAPOBATh, INIAHUPOBATH U CAMOCTOATEIBHO BBINOJIHATH TAKYIO J€ATE€IbHOCTH;

UHTEpEC K pPa3NUyHbIM cdepaM NpodecCHOHATbHON JEATENbHOCTH, YMEHHUE COBEpIaTh OCO3HAHHBIA BBIOOD
Oyayuieit nmpodeccun U peasTu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIaHbL;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO HA IPOTSKEHUU BCEU KU3HH;

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH LEeIecoo0pa3HOe OTHOUIEHWE K TMPUPOJE KAaK HCTOYHHMKY JKM3HM Ha 3emiie, OCHOBE €&
CYILLIECTBOBAHMSI;

HOBBIIIEHUE YPOBHS SKOJOTMUECKON KYJIbTYphl: MPHUOOPETEHUE OMNBITAa IIAHUPOBAHUS MOCTYNKOB U OLIEHKH HX
BO3MOYKHBIX MOCJEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

OCO3HaHME rI00aJbHOTO XapaKTepa SKOJOTHYECKUX POOJIEM U MyTel UX pelIeHUS;

CIIOCOOHOCTH MCIOJIB30BATh MPUOOpETAEMbIC TIPU U3YUCHUU OMOJIOTUM 3HAHUS M YMEHUS MPHU PEIICHUH TIPOOIeM,
CBSI3aHHBIX C PAllMOHAJIBLHBIM IIPUPOIOTOIL30BaHIEM (COOIIOACHUE PABIII TIOBEJICHUS B MPUPOJE, HANIPABICHHBIX HA
COXpPaHEHHE PABHOBECHS B 9KOCHCTEMAX, OXpaHy BUJIOB, 3KOCUCTEM, Onochepsl);

AKTUBHOE HEIPUATUE NCUCTBUM, MPUHOCAILIUX BpPE OKPYKAIOLIEH INPUPOAHOM Cpele, YMEHUE IPOTHO3UPOBAThH
HEeOJIaronpUsTHbIE HKOJIOTHYECKUE TTOCIEACTBUS MPEANPUHUMAEMbBIX AEUCTBUHN U NPeOTBPAILATh UX;



HaJIMYME€ Pa3BUTOrO JKOJOTMYECKOTO  MBIIUICHUS, DJKOJOTHYECKOM KYJIbTYpbl, ONbITA JACATEIBHOCTH
DKOJIOTMYECKOM HAIIPaBJIICHHOCTH, YMEHHMS PYKOBOJACTBOBATHCS MMM B IIO3HABATEIbHOM, KOMMYHHMKAaTHBHOM U
COLIMAJIbHOM IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTUYECKON NEATEIBHOCTH YKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUA HAyKH W
OOILIIECTBEHHOM MPAaKTHKW, OCHOBAHHOTO HA JUAJNOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeECTa B
IIOJIMKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEIILCKOW KYJIBTYpPbI KaK CpPEICTBA B3aWMOJCHUCTBUS MEXIY JIOIBMHU U
[I03HAHUA MUPA;

MOHUMAaHue creuu@uKkr OMONOTrUU KaK HayKd, OCO3HaHUS €€ POJu B (POPMHUPOBAHMHU PALMOHAIBHOIO HAYYHOTO
MBIIUIEHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHHS 00 OKpYXKalolleM MHpE KaK O €IUHCTBE MPHUPOJbI, YEJIOBEKA W
oO1iecTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIIEHNH POOJIeM COXPAHEHUsI TPUPOIHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OMOJIOTUU JJI1 COBPEMEHHOM IIUBMIIM3AIMH: OOECIIEUeHUsI HOBOTO YPOBHSI Pa3BUTHS
MEJULUHBI, CO3/IaHUE TMEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX pEelaTh PECYpPCHbIE MPOOJEMbI PpPa3BUTHUSA
YeJI0BEUeCTBA, IMOMCKAa IyTeHd BbIXOJA M3 TIIOOAJIBHBIX HKOJOTMYECKHMX NpodieM M obecnedeHus nepexoia K
YCTOMUYMBOMY pa3BUTHUIO, PALMOHAJIBHOMY HCIOJIb30BAHUIO TPUPOAHBIX PECYpcOB W  (POPMHUPOBAHUIO HOBBIX
CTaHJApPTOB KU3HU;

3aMHTEPECOBAHHOCTDH B MOJYYEHUH OMOJIOrMUECKUX 3HAHUM B LIEJISAX MOBBIIMICHUS 00IEH KyIbTypbl, €CTECTBEHHO-
HAay4YHOM TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAJIBHOM T'PaMOTHOCTH OOywaromuxcsi, GopMHpyeMoil mnpu
M3y4YeHUH OMOJIOTHH;

MOHMMAaHHE CYLUTHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOIb30BaTh
NoJIydyaeMble 3HaHUS JJIs aHAJIM3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOLIEro MUpPA U MPOUCXOISAIMINX B HEM M3MEHEHUH,
yYMEHHE Jies1aTh 00OCHOBAHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX C LIEIBI0 MOTyYeHUs
JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO HCHOJB30BaTh OHOJOTMYECKHE 3HAHMS A PELIEHUs MpOOJIEeM B PpPEabHBIX
KU3HEHHBIX CUTYaIlUsIX;

OCO3HaHWE IIEHHOCTH HAYYHOW MEATEeIbHOCTH, TOTOBHOCTb OCYIECTBISATH MPOEKTHYIO U HCCIEI0BATEIHCKYIO
NEeSATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpa30BaHUIO, K aKTHBHOMY IOJYYECHUIO
HOBBIX 3HAHUI 110 OMOJIOTUH B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIE pe3yNIbTaThl OCBOCHHS ydeOHOro mpenMera «bwojorusy BKIOYAIOT: 3HAYUMBIC IS
(GbOpMHUPOBaHHUS MHUPOBO33PEHUST OOYYAIOMIMXCSA MEKIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHBIC IOHSITHS,
OTpa)KaroIIKe IEJIOCTHOCTh HAYYHOW KapTHHBI MHPa U CICIM(PHUKY METOI0B MMO3HAHUS, UCITOIB3YEMbBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, DHEPrHs, SBJICHHUE, MPOIECC, CUCTEMa, HAydHBIH (haKT, MPUHIUIL, THUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIICIOBaHNE, HAOIIOICHHE, N3MEPEHUE, IKCIICPUMEHT U JPYTHE); YHUBEPCAIbHBIC YICOHbIC TCHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, PETYJSTUBHBIE), oOecrneunBamonye GopMupoBaHue ¢GyHKIMOHATHHON
IPAaMOTHOCTH M COITMATBHOW KOMIIETCHIIMM OOYYaIOIIUXCS; CIMOCOOHOCTh OOYYarOIIMUXCS HWCIOJIB30BaTh OCBOCHHBIE
MEXTUCIUTUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpCAJIbHbIC y4eOHbIC ICHCTBUS B II03HABATCIILHON M
COLIMAJIbHOM ITPAKTHKE.

B pesynprate wu3ydeHwss OWONOTMM Ha YPOBHE cpeaHero obOmiero obOpa3oBaHus y oOydaromierocs OymyT
c(hOpMHUPOBAHbI MMO3HABATEIBHBIC YHUBEPCAIbHBIC YUYeOHBIC JICHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHbBIC YIeOHBIC
JCHCTBUS, PETYJIATUBHBIC YHUBEPCAIBbHbBIC YUeOHbIC JCHCTBHUS, COBMECTHAS ICITCIbHOCTb.

MertanpeaMeTHBIC PE3YJIBTaThl OCBOCHHS TIPOTPaMMBI CPETHETO 00IIEero 00pa3oBaHuUs JOJIKHBI OTPAKATh:

OBiajeHne YHUBEPCAJbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30BbIe JJOrnueckmne AeicTBUS:

CaMOCTOSTENTEHO ()OPMYITHPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



WCIOJb30BaTh NPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMUYECKOTO MBINUICHUS (aHalau3a, CUHTE3a, CpaBHEHUS,
kinaccudukanuu, 0000IIeHNs), paCKpbIBaTh CMBICT OMOJOTHYSCKUX MOHATHN (BBIACTATH MX XapaKTEPHBIC MPU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUSAMM );

ONPENEIIATh LENN NEITENbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTH PE3YJIbTAThI
NEATEIbHOCTU C MOCTABJICHHBIMU IEISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE OHSATHUS JIJIs1 00BsICHEHUS (PAKTOB U SIBIICHUM KMBOM IPUPO/IBI;

CTPOUTH JIOTHUYECKHE PaCCyKJeHUs (MHIYKTHUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, OPMYIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

NPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBA JIJISl IPEICTABICHUS CYIIECTBEHHBIX CBSI3€ U OTHOILIEHUIN B N3y4a€MbIX
OMOJIOTHYECKUX O0BEKTaX, a TaKKe MPOTUBOPEUUM PA3HOTO POJa, BHIABICHHBIX B Pa3IMYHBIX HH(OPMAIIMOHHBIX
HMCTOYHUKAX;

pa3zpabaThiBaTh TUIAH PEIICHUS MPOOJIEeMBbl ¢ YyYETOM aHajiu3a UMEIOIIMXCS MaTepUalbHBIX U HEeMaTepuabHBIX
pPECypCoB;

BHOCHUTh KOPPEKTHUBBI B JI€ATEJILHOCTh, OIEHUBATh COOTBETCTBUE PE3YJbTATOB IEJSM, OIICHUBATh PHUCKHU
MOCJIEICTBUU ACATEIbHOCTH;

KOOPAWHUPOBATh U BBIMOJHATH PabOTy B YCIOBUSIX pPEAJIbHOTO, BUPTYaAIBHOTO U KOMOMHUPOBAHHOIO
B3aUMOCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEILCKHE NeHCTBUA:

BJIaJIETh HaBBIKAMHU YUeOHO-UCCIEOBATEILCKON U MPOCKTHOMN NIESITEILHOCTH, HABBIKAMH pa3pellieHus MpooJieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOWCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3ajad, MPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

WCIIONB30BaTh pa3MYHbIE BHUIbI JEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUSA, €ro HHTEPIPETALNH,
MpeoOpa3oBaHUI0 U TPUMEHEHHIO B YYEOHBIX CHUTYyalUsX, B TOM 4YHUCJE MPU CO3JAaHUU YYEOHBIX M COIMAJIBbHBIX
IIPOEKTOB;



(dopMUpOBaTh HAYYHBIH THUIN MBINUICHHUS, BJIAJETh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATUAMU U
METOAaMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]Ja4l B 00pa30BaTEIbHON 1€ATEIbHOCTH U JKU3HEHHBIX CUTYaIIUsX;

BBISIBJISITh TPUYUHHO-CIJICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/layy, BBIIBUTAaTh TUIOTE3Y €€ pelIeHUs,
HaXOJIUTh apTyYMEHTHI JIJIs1 JOKA3aTeIbCTBA CBOUX YTBEPKIACHUH, 3a1aBaTh [MapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€ PELICHUS 3aJa4d PE3yJIbTaThbl, KPUTHUYECKH OLEHUBATH UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1I€JIEHAIIPABJICHHBIN MOUCK IIEPEHOCA CPEICTB U CLIOCOOOB JAEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCHUTH 3HAHUS B ITIO3HABATENIBHYIO U MTPAKTUYECKYIO0 00JIACTH KU3HENEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC WJEH, Mpejararb OPUTMHAIBHBIE TOJXOJbI M PEUICHUS, CTaBUTh MPOOJEMbl W 3aJayH,
JOITYCKAIOIIUE AJIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUKAX HMHPOpMaLMUU (TEKCTE y4yeOHOro MmocoOus, HAYyYHO-TOIYJISPHOU
auTeparype, OHOJIOTMYECKUX CJOBapsiX M CHPAaBOYHMKAX, KOMIBIOTEPHBIX ©Oa3ax JaHHbIX, B HHTepHerte),
aHaJIM3UPOBATh UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IPEICTaBICHUS, KPUTUYECKU OLICHUBATh €€ TOCTOBEPHOCTD U
HEITPOTHUBOPEYUBOCTH;

dbopMyIUpOBATH 3aMPOCHl U MPUMEHSITH Pa3IMYHbIE METO/IbI MPU MOUCKE U 0TOOpe OMoIoTHYeCKOM nH(MOpMaLINH,
HEO0OXOIMMOM JIJIs1 BHITIOTHEHUS YUEOHBIX 3a/1a4;

npuOOpeTaTh OMNBIT MCIOJIb30BaHUS WH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH, COBEPIICHCTBOBATH
KYJbTYPY aKTUBHOTO UCIIOIb30BaHUs PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMy TIpeACTaBICHUS OHOJOTHYECKONH WHGOPMAIHH (CXEMBI,
rpadukuy, AMarpaMMmsl, TaOJIUIbI, PUCYHKH U IPYTOE);



MCIIOJIb30BaTh HAYYHBIM fA3BIK B KaueCTBE CPEICTBa MpH paboTe ¢ OMOIOrMuYecKod HMHQpOopMaluen: IpUMEHSITh
XUMUYECKHe, (U3MYECKHE W MaTeMaTWYeCKUe 3HAaKW W CHUMBOJBI, (opmyinbl, ab0peBHaTypy, HOMEHKIATYpY,
UCII0JIb30BaTh U MPEe0OPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIa/ICTh HABBIKAMU PACMO3HABAHHUSA U 3aIUTHI HHGOpMALIMK, UHPOPMAIITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJajieHUe YHHBEPCAJbLHBIMM KOMMYHUKATHBHBIMHM JI€CTBUSIMU:

1) oO1menne:

OCYIIECTBJISITh KOMMYHHMKAIIMA BO BceX cepax >KU3HHM, aKTUBHO y4aCcTBOBATh B JIMAJIOTE WJIM AUCKYCCHH IIO
CYLIECTBY 00CyXk/JaeMoil Tembl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBATH CY)KJIEHUS OTHOCUTENIBHO BBINOJIHEHUS
npeajiaraeMoil  3aJaud, Y4YWUTHIBaTh WHTEPEChl W COTJIACOBAHHOCTH MMO3UIIMHA JIPYTUX YYaCTHUKOB Juajora Wid
JTUCKYCCHUH);

pacrmo3HaBaTh HEBEpOaJbHbIC CpPEJCTBA OOIICHHS, MOHUMAaTh 3HAYCHHE COIMAIBHBIX 3HAKOB, MPEAMOCHUIOK
BO3HMKHOBEHUS KOH(PJIUKTHBIX CUTYaIlUM, YMETh CMSATYATh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHS APYTHUX JIFOJICH, TPOSIBISAThH
YBOXXHUTEITHLHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOH (hopMe (OpMyINpPOBATh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAaHUEM SI3IKOBBIX CPE/ICTB.

2) cOBMeCTHAs 1eATeJIbHOCTD:

MOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ HHAUBUAYaJIbHON pabOTHl IPH PEIICHUU OHOIOTUYECKOM
po0JIeMbl, 00OCHOBBIBAaTh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBLIX (HOPM B3aUMOJICUCTBUS MPHU PEIICHUH y4eOHOMH
3a/1a4u;

BBIOMpAaTh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUH C Y4ETOM OOIIMX WHTEPECOB W BO3ZMOMKHOCTEH KaKIOTO
YJICHA KOJIJICKTHBA,

MPUHUMATD LIEJTU COBMECTHOMN JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS MO €€ JOCTHKECHHUIO:
COCTaBJISITh MJIAH JACUCTBUM, paclpelessaTh poJid ¢ YYETOM MHEHHM Yy4aCTHHUKOB, OOCYKIaTh pE3yJIbTaThl COBMECTHOM
paboThI;



OLICHMBATh KaueCTBO CBOETr0 BKJAJa M KaXXIOTO y4YacTHHUKAa KOMaHJAbI B OOIIMU pe3yibTaT Mo pa3paboTaHHBIM
KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLEHMWBATh HJEU C IO3UIUM HOBHU3HBI, OPHUIMHAJIBHOCTH, IPAKTUYECKON
3HAYMMOCTH;

OCYILIECTBIIATh NO3UTHUBHOE CTPATETHMYECKOE IOBEACHUE B PA3IMYHBIX CUTyalUsAX, NPOSABIATH TBOPYECTBO H
BOOOpaxxeHue, ObITh MHULIUATUBHBIM.

OBi1aieHue YHMBEPCAJIBHBIMH PEryJISTHBHBIMH 1CHCTBUAMMU:

1) camoopranuszanmusi:

UCIOJb30BaTh OMOJOTUYECKHE 3HAHUS JUIsl BBISIBICHUS MPOOJIEM M UX PELICHUS B JKU3HEHHBIX M yUEOHBIX
CUTyalusX;

BBIOMPATHh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JIEUCTBHSIX U MOCTYNKAX
10 OTHOLLIEHMIO K JKMBOM IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh ~ [O3HABATENBHYIO  JESATENbHOCTb, BBISIBIATH NPOOJIEMBbI, CTaBUTb U
(bopMyIupOoBaTh COOCTBEHHBIE 337]a4H B 00pa30BATENbHON AEATEIBHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSTENIbHO COCTaBJATh IUIAH pEUIEHUs MpoOJieMbl € YYETOM HMEIOIIMXCA PECYpPCcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U PEANIOYTECHN;

JABAaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IMIUPOKOW APYAMIIMUA B Pa3HBIX O0JIACTAX 3HAHHM, MOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JABaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM;



BJIa/ICTh HABBIKAMHU [MO3HABATEIBHOU PEQIEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX ICHCTBUI M MBICIUTEIBHBIX
MPOILIECCOB, UX PE3YJIbTaTOB U OCHOBAHUMU, UCIIOJIB30BATh MPUEMBI pe(ICKCUH I OLEHKU CUTYalllH, BBIOOpa BEPHOTO
pelLIeHus;

YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IPU AHAJIU3€E PE3yJIbTAaTOB ACSITEIbHOCTH;

3) npuHATHE Ce0HA M APYTrUX:

OPUHUMATh ceOsl, TOHUMAs CBOM HEIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTrHble pe3ynabTaThl OCBOEHUSI COJEpKaHUs ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM YpOBHE
OpPUEHTHPOBaHBI Ha o0OecreueHre NpoPpuiabLHOro o0ydeHus: ooyyaromuxcs ouosornv. OHU BKIIIOYAIOT: CIEHUPUUECKUE
1Uisi OMOJIOTMM HAy4YHbIE 3HAHMS, YMEHHSI M CHOCOOBI JEHCTBUN 1O OCBOCHHUIO, MHTEPHPETALUU U MPEeoOpa30OBaAHUIO
3HAaHUU, BUJBI JIEATEIBHOCTH IO MOJYYEHHIO HOBBIX 3HAHUM M MX NPUMEHEHUIO B Pa3IMYHBIX yUYEOHBIX, a TAKXKE B
peanbHBIX )KM3HEHHBIX cUTyalusax. [IpeaMeTHble pe3yapTaThl IPEACTABIEHBI 110 TOAaM U3Y4YCHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamMera «buonorus» B 10 knacce n0MKHbBI OTpaXxaTh:

c(OPMHUPOBAHHOCTh 3HAHUUA O MECTE U POJM OHOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B (POpMHUpOBaAHUU
€CTECTBEHHO-HAYYHON KAapTUHBI MHpa, B [O3HAHUM 3aKOHOB MPUPOJALI M PEIICHUH NPOoOJEM pPAIMOHAIBHOTO
PUPOIOTIOIB30BAHUS, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHY;

BJIa/ICHUE CUCTEMOMN OMOJIOTUYECKUX 3HAHUN, KOTOpPasi BKIIIOYAET: OCHOBOIIOJIAratoine OMOJIOTHUYeCKUE TePMUHBI
U TOHATUA (KHU3Hb, KIJETKa, OpraHu3M, MeTabOoJu3M, TOMEOCTa3, CaMOPETYJIALMs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U pa3BUTHUE), Ouonoruueckue teopuu (kinerouyHas teopust T. IlIBanna, M.
[Inetinena, P. BupxoBa, xpomocomHasi Teopust HacieactBenHoctu T. Moprana), yaenus (H. V. BaBunoBa — o neHTpax



MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB MEPBOr0 MOKOJICHUS,
pacIleryIeHHs], YUCTOTHl TaMeT, He3aBUCUMOT0 HacienoBanus ['. MeHnaens, roMOJIOrMYecKuX ps0B B HACIEACTBEHHOM
n3menurnBocty H. 1. BaBuiioBa), npuHIUIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYyYHOT'O MO3HAHUS, UCIIOJIb3YEeMbIX B OMOJIOTHYECKUX MCCIIECOBAHUSAX JKUBBIX
00BEKTOB (OMHUCaHUE, U3MEPEHNE, HAOI0/ICHHUE, SKCIIEPUMEHT);

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU: BHUPYCOB, KIETOK MPOKAPHOT U IYKAPUOT, OJHOKIETOUYHBIX HU
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HClie OaKTepuil, rpuO0B, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U
CHUCTEM OpraHOB pPAacCTEHUM, XUBOTHBIX, YEJIOBEKAa, IMPOLIECCOB >KU3HEACITEIbHOCTH, MPOTEKAIOIUX B OpraHu3Max
pacTeHUid, J>KUBOTHBIX M 4YEJIOBEKa, OMOJIOIMYECKHX IIPOLIECCOB: OOMEHa BeIIeCTB (METa0O0JIM3M), IMPEBpAlLlCHUs
SHEPruu, OPOKEHUs1, aBTOTPO(PHOrO U reTepoTpOPHOrO TUIIOB NUTAHUS, (DOTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, SMOpHuoreHesa, MoCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, HHIWBUTyalIbHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOrEHe3a), B3aUMOJICHCTBUS T€HOB, '€TEPO3HCa, HICKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEX1Yy OpraHOUJAMU KJIETKU U UX QYHKIHUSAMH, CTPOCHHEM KJIETOK Pa3HbIX
TKaHed W uX (QYHKIHUSIMH, MEXIy OpraHaMH M CUCTEMaMH OPraHOB Yy PAcCTeHMi, KHBOTHBIX M YEJOBEKAa U HX
GYHKIUSAMEU, MEXy CHCTEMaMHU OPTaHOB M MX (PYHKIMSIMH, MEXAY dTarmamMu oOMEeHa BEIIeCTB, dTallaMu KIETOYHOTO
IIUKJIA ¥ )KU3HEHHBIX [TUKIIOB OPTaHU3MOB, 3TallaMi YMOPHOHAIEHOTO PAa3BUTHS, TECHOTUTIOM U (DEHOTHIIOM, (PEHOTHUTIOM
U (hakTOpaMu cpe/ibl OOUTaHUS;

YMEHHUE BBISBIATh OTIIMUUTENbHbIE IPU3HAKU KUBBIX CUCTEM, B TOM YHUCII€ PACTEHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OHOJOTHYECKYI0 TEPMHHOJOTHIO M CHUMBOJUKY JIJIs
JI0Ka3aTeNbCTBA POJCTBA OPTAHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIIIT,

YMEHHE pellaTh OMOJOTMYECKHE 3aJaud, BBISBISTH MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY HCCIETyEeMbIMU
OMOJIOTMYECKUMHU MTPOLIECCAMU U SIBICHUSIMU, JI€TIaTh BBIBOABI M POTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBINOJIHATH Ja0OpPATOPHBIE W MpaKTHUYeCKHe paboThl, COOMIOAATh MpaBwWia MpU paboTe C y4eOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;



YMEHUE BBIIBUTATh THIOTE3bI, TPOBEPATh WX OKCICPUMECHTAIBHBIMA CpPEACTBaAMHU, (QopMyIupys 1eib
WCCIIEIOBAHUS], aHATTM3UPOBATH MOJYYEHHBIE PE3YJIbTAThl U J1€J1aTh BHIBOJIBL

yMEHHUE y4acTBOBATh B YUEOHO-HUCCIEA0BATENBCKOM paboTe M0 OMOJIOTUH, IKOJIOTHU U MEIUIIMHE, TPOBOIUMON Ha
0a3e WIKOJIbHBIX HAY4YHBIX OOIIECTB, W NYOJUYHO TMPEACTABIATh IMOJYyUYECHHbIE PE3YyJbTaThl Ha YUYEHUYECKUX
KOH(EpEeHIIUAX;

YMEHHE OICHUBATh JTUYECKUE aCIEKThl COBPEMEHHBIX HCCIEAOBAaHMU B 00JlaCTU OUOJIOTUM W MEIUIIMHBI
(KJIOHMpOBaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPABJICHHOE WM3MEHEHHWE TIeHOMa W CO3/IlaHWe TPAHCTCHHBIX
OpraHu3MOB);

yYMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyayIieil nmpodeccuoHaIbHOM JeATEeIbHOCTH B 00JIacTH OHOJIOTHH,
MEIUIIMHBI, OMOTEXHOJOTHUH, BETEPUHAPUHU, CEIbCKOTO XO34MCTBA, MHIINEBON MPOMBIILUICHHOCTH, YIJIYOJIsATh
MO3HABaTEJbHBI WHTEpPEC, HAIMpPaBJICHHBIM HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH MPOQeccuu U MPOJIOKEHUE
OMOJIOTUYECKOTO 00pa30BaHMs B OpraHU3ALMIX CPEAHETO MPO(HEeCCUOHATBFHOTO U BBICIIIET0 00pa30BaHUs.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnnuyectBo 1yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/mm Konrpoasn | IIpaktnyeck
NporpamMmbl Bceero oOpa3oBaTe/ibHbIEC
ble padoThI ue padoTbl
pecypcsbl
1 buoinorus kak Hayka 1




JKuBnIe cCTEeMBI U X HU3YUCHUC

2
3 buonorus knetku 0.5
4 XuMu4ecKass Opranu3aius KIeTKu 10
5 Crpoenuie u GyHKIUHU KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHne S HEPruu 9 |
B KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHbopMaIus u 9 0.5
peanuzanus e€ B KJIETKe
JKM3HEHHBIN TUKIT KIETKH 6 1
9 Crpoenrne u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3zMHOXEeHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eneTuka yenoseka 0.5
15 CenekIusi OpraHu3MOB 1
16 buorexHonorust u cuHTETUYECKAS 4
Oouosorus
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 102 13

I[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnrtpous
HbIE
padoThbI

IIpakTHyec
KHe
padoTbI

Jlara
HU3yYeH
us

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBarteJib
HbIE PeCypChl

buomnorus kak KOMIIJICKCHasI HayKa U KaK
9aCTb COBPEMCHHOI'O 06H1€CTB8.

JKuBrle cUCTEMBI U UX CBOMCTBA

ypOBHeBaH OpraHu3anusa )KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHUS KIIETKH.
Knerounas teopus.
JlnarHocTuueckasi KOHTpOJIbHas paboTa

Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora «M3ydyeHue
METO/I0B KJIETOUHOW OMOJIOTUU
(xpomatorpadus, snexTpodopes,

Qg depeHImaIbHOe HeHTpUyTrupoBaHue,
[TLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MHHepaJIBHBIe BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJib

Opranudeckre BemecTBa KJICTKH — OCJIKH.
JlaGopaTtopHas pabora «O0Hapyx)eHne
OETIKOB ¢ TOMOIIBIO0 KAYeCTBEHHBIX PEAKIINI

0.5




CgoiicTBa, K1accupuKanys 1 QyHKIUNA

2 0enKoB
10 Opranuyeckue BeIecTBa KIETKH —
YIJIEBOIBI
11 OpraHuyecKkue BelecTBa KJIETKH — JIUIHIbI
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlaGoparopHas pabota «MccnenoBanue 0.5
HYKJICMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunaTpudocdarsr (HTD)
14 CexBennpoBanue [JHK. Metoasl reHOMUKH,
TPaHCKPUIITOMUKH, IPOTEOMUKHU
15 MeTto/1bl CTPpYKTYPHOM OHONIOTHH
16 Tuns! kietok. [TpokapuoTrnyeckas kieTka
CtpoeHnune 3yKapuOTHYECKON KIIETKH.
17 [TpakTuyeckas padora «3ydyeHue cBoilcTB 0.5
KJIETOYHOM MeMOpaHbI»
18 IToBepXHOCTHBIN anmnapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOUIBI KIETKH.
19 [TpakTrueckas pabota «/3yueHue qBUKEHUS 0.5
LUTOIJIA3Mbl B PACTUTENBHBIX KIETKAX)
[TosryaBTOHOMHBIE OPTaHOUABI KIETKH:
20 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas 0.5

pabota «lcciemoBaHue mia3Mom3a 1




ACIIIa3MOJIM3a B PACTUTCIILHBIX KIICTKAX»

21

HememOpanHble OpraHoubl KIETKU

22

Ctpoenue u GyHKIHUH s1Ipa

23

CpaBHHTEIbHAS XaPaKTEPUCTUKA KIIETOK
sykapuort. JlabopaTopHas padora «/3yuenue
CTPOCHHS KJIETOK PA3IHYHBIX OPTaHU3MOBY»

0.5

24

ACCI/IMI/IJUIIII/UI U JUCCUMMIIALINSA — IBEC
CTOpOHBI MeTabosm3Ma. Turel oOMeHa
BeulecTs. JlaboparopHas padota «3yuenne
KaTaJMTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha
npuMepe aMHiIa3bl UM KaTajas3bl)»

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Ma. JlaboparopHas
pabota «M3ydyeHnue GpepMeHTaTUBHOTO
pacIleIUIeHHsl IEPOKCHUIa BOAOPOA B
PacTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN TUIT 0OOMEHa BEILIECTB

28

dorocunTes

29

XemocuHTes. Jlaboparopnas pabota
«CpaBHeHHE MTpo1eccoB POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.
JlaGopaTtopHnast pabota «CpaBHEeHHE
MIPOIIECCOB OPOKECHUS U JIBIXaHUS




AdpOoOHBIC OPTaHU3MBI. JTaIlbI

31 OHEPreTHYECKOro oOMeHa
OHeprus MEMOpPaHHOTO TPaIN€HTa IPOTOHOB.

32 Cunre3 AT®: pabora npotonHoit AT®-
CUHTa3bl

33 Peakuyu MaTpuyHOTO CUHTE3a

34 Tpanckpunuus — Matpuunbiii cuate3 PHK

35 Tpancsius u e€ sTanbl

36 KoaupoBanue amunokuciot. Ponas pubocom
B OMocuHTE3€ Oenka

37 Opranu3zaiys reHoMa y mpoKapuoT u
DYKapuoT

18 MonexynsgpHble MEXaHU3MBbI DKCIIPECCUN
T€HOB Y 9YKapHOT
Bupycbl — BHekIIeTOUHBIE (OPMBI )KU3HU U

39 oOnuratHele napasuThsl. [IpakTnueckas 0.5
pabota «Co3aHne MOJIeNId BUPYyCca»

40 BupycHsble 3a001eBaHus Yel0BEKa,
JKUBOTHBIX, PACTEHUH

41 HanorexHonoruu B 6MOJI0TUN ¥ MEIUILIMHE

42 JKU3HEeHHBIN UK KIETKU

43 Martpuusnsiii cunates JJHK
Xpomocomsl. JlabopaTopHas padora

44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5

MUKpOIIpenaparax»




45

JleneHnue KIETKHM — MHTO3

Tumb! kietok. KapuoknHes v IUTOKUHES.
JlaboparopHas pabota «HabmoaeHne Murosa

46 0.5
B KJIETKaX KOHUMKA KOPEIIKa JyKa (Ha
TOTOBBIX MHUKpOIpEnapaTax)»

47 Perynsuus )xu3HEHHOTO IIMKJIA KJIETOK.
KonTponbHast pabota 3a nepBoe noiayrojue.

48 OpranusM Kak €IMHOE 11eJI0e

49 Txanu pacrenuii. JlJaboparopnas pabora 0.5
«M3ydyeHne TKaHEel pacTeHUII» '
TxaHM KUBOTHBIX U YEJTOBEKA.

50 JlaGopaTtopHast pabora «M3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opransl. CucreMsl opranoB. JlaboparopHast

51 pabora «M3ydyeHne opraHoB IIBETKOBOTO 0.5
pacTeHUsI»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHME OpraHu3MOB

54 IIntanne opraHu3smMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yeaoBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
4eJI0BeKa

58 TpaHcoOpT BEIIECTB Y OPraHU3MOB




KpoBeHocHas cucteMa mo3BOHOYHBIX

59 1
YKUBOTHBIX U YEJIOBEKA
60 Boiaenenue y opranu3smMos 1
61 3anmTa y OpraHu3MoB 1
62 MMMmyHHas cucTema 4yeaoBeKa 1
63 Pa3znpaxumocTp U perymsius y Opranu3mMoB 1
64 ['ymopanbHast peryssius ¥ 3HI0OKpUHHAsI |
cucTeMa JKUBOTHBIX M YelloBeKa
65 @®opMbl pa3MHOKEHUSI OPraHU3MOB 1
66 [TonoBoe pazMHOKEHUE 1
67 Meiio3 1
["amerorenes. O6pa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJIeTOK. JlabopaTopHas pabora | 0.5
«M3yueHune cTpoeHNUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIIpenapaTax»»
60 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — |
OHTOT'€HE3
70 3akJiaJika OpraHoB M TKaHEH U3 1
3apO/JIbIIIEBbIX JUCTKOB
Poct u pa3Butue xuBoTHBIX. JlabopaTopHas
71 paboTta «BbIsiBJIeHHE TPU3HAKOB CXOJICTBA 1 0.5
3apoJibliIel TO3BOHOYHBIX KHUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlabopaTtopHnas pabota «CTpoeHue opraHoB 1 0.5

Pa3MHOKEHHUS BBICIIUX PACTCHHUII»




I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA I'CHCTUKH

73 1
KaK HayK{
OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHUKH.
74 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT TCHETUYECKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.
MonorudpuaHoe CKpelBaHue.
75 [TpakTtuyeckas padora "Hzyuenue 1 0.5
Pe3yabTaTOB MOHOTHOPHTHOTO CKPEIIMBAHHS
y po30duITer”
76 [{uTonornyeckue OCHOBHI MOHOTMOPHAHOTO |
CKpEIIUBAHUS
77 AHanmzupyrolee ckpeniuBanue. Hemomnnoe |
JIOMHHHPOBAHHE
Jurubpunnoe ckpemuBanue. [Ipaktudeckas
78 pabota «/3ydyeHue pe3yabTaToB 1 0.5
JUTHOPHUIHOTO CKPEIUBAHUS Y JPO30(UITBD»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO |
CKpEIIUBaHUS
80 CuenyeHHOoe HaclleIOBaHUE MTPU3HAKOB 1
81 XpOoMOCOMHas TEOpHS HACTEICTBEHHOCTH 1
82 I'enernka nona 1
83 ['eHOoTHIT Kak 1IEJIOCTHAS] CUCTEMA 1
84 ['eHeTHYEeCKUI KOHTPOIb PA3BUTHS !

paCTeHHﬁ, JKHBOTHBIX U YCJIIOBCKA




85

N3MeHUYHNBOCTH MTPU3HAKOB. Buibl
U3MEHYHUBOCTH

86

MonudukarmonHas U3MEHYHBOCTh

87

BapuranunoHHbIN psii ¥ BapUalMOHHAs
KkpuBas. JJaboparopHas pabota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITIOHHON U3MEHUNUBOCTH.
[TocTpoenre BapruaMOHHOTO pAIa U
BAapUALIMOHHON KPUBOM»

0.5

88

I'enoTunuueckas N3SMEHUYHUBOCTb.
KoMOnHaTnBHAS N3MEHYHNBOCTD

89

MytanuonHas u3MeHYHBOCTh. [IpakTuueckas
pabota «MyTanuu y 1po30Qpuiisl (Ha
TFOTOBBIX MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAlMOHHOI'O ITpoIecca.
OIUTeHEeTHKA M SIIUTCHOMUKA

91

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBieHue U aHaJIU3 POJOCIOBHOMN»

0.5

92

MeToasI METUITMHCKON T€HETUKHU

93

3HadyeHue MEeIUIMHCKON T'€HETUKU B
Hpe}IOTBpaH_IeHI/II/I " JICHCHUH T'CHCTHUUYCCKUX
3a00JIeBaHNIl YeI0BEKA

94

OCHOBHBIE TIOHATHUS CENEKIUH.
JlaGopatopHas pabota «/3yuenue copToB
KYJIBTYPHBIX PACTE€HUN U MOPOJ TOMAIIHUX
KMBOTHBIX»

0.5




MeToap! ceaeKIIMOHHON paboTHI.

95 JlabopaTtopHast pabota «3yueHue MeTo10B 1 0.5
CEJICKIIH PACTCHHID»
JloCTH>KEeHMS CeJIEKIMU PACTEHUN U

96 JKUBOTHBIX. 1
[IpomexxyTouHas arrecrauus

97 CoxpaHeHue, U3y4eHHEe U UCII0JIb30BaHUE |
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOIOTUI

99 OcHoBHbIE HaMpPaBICHUS CHHTETUYECKOM |
6uosorun

100 XpOMOCOMHasl ¥ T€HHasl NH)KEHEpUs 1

101 MenuuuHckue OMOTEXHOIOTUH 1

102 PesepBHBIi1 ypok. HOBT(jpeHI/Ie, 00o0m1eHme, |
cucTeMaTu3anus 3HaHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13.5










YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






