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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o yue6HOMY nipeamety "buonorus" (manee - Ouoaorus) Ha ypoBHE cpeaHero oliiero oopa3oBaHus pazpaboraHa Ha ocHOBe denepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanuny», PI'OC COO, Konnenuuu npenogaBanusi yaeOHoro npeamera «buomaorus» u
OCHOBHBIX TIOJIOKEHUH (efepabHON pabodeii mporpaMMbl BOCITUTAHHUS .

VYuebnslit mpeamet «buonorusy yriayonéanoro yposus usydenus (10—11 kmaccsr) sBiasieTcss OAHUM U3 KOMIOHEHTOB MpeaMeTHOM obmactu «EcTecTBeHHO-
HayuyHble npeameTb». CornacHo mnojoxkeHussM ®I'OC COO npodunbHble yueOHBbIE MPEAMEThI, U3yyaeMble Ha yriyOJE€HHOM YpOBHE, SIBISIIOTCA CIIOCOOOM
muddepeHmanuy 00y4eHus: Ha ypOBHE CPEAHEro 00IIero 00pa3oBaHusl U MPU3BAaHBI 00ECIIEYUTh TPEEMCTBEHHOCTh MEK/y OCHOBHBIM OOIIIMM, CPEIHUM OOIINM,
cpeaHuM MpodeCcCHOHAIBHBIM U BBICIIMM 00pa3oBaHueM. B To jxe BpeMs KaxIblil U3 3TUX y4eOHBIX IPEIMETOB JO0JKEH ObITh OPUEHTUPOBAH Ha IPUOPUTETHOE
pemieHre 00pa30BaTENbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOLIMX 3ajlad, CBS3aHHBIX C MpoQopHeHTanuel oO0ydaromuxcs W CTHUMYJMPOBAaHHEM HHTepeca K
KOHKPETHON 00JacTU HAyYHOTO 3HAHUS, CBSI3AaHHOTO ¢ OMOJIOTHEH, MEUIIMHON, SKOJIOTHEH, ICUXO0JIOTUEH, CIIOPTOM WU BOCHHBIM JIETIOM.

[Iporpamma mo yuebHomy mpenmery "buonorus" maér mpeacraBIeHHE O LENW W 3aJadax M3ydeHHus ydeOHoro mpenmera «buomorus» Ha yriayOnéHHOM
yYpOBHE, OIpenesseT o0s3aTenbHOe (MHBApUAHTHOE) MPEIMETHOE COJIep)KaHUe, €ro CTPYKTYpUPOBaHHE IO pa3jeliaM M TeMmaM, pacrlpeselieHHe Mo Kiaccam,
PEKOMEHAYET IMOCIIEA0BATEIFHOCTh H3YUYeHUsI y4eOHOro MaTepuasia ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBS3€H, JIOTUKH y4eOHOTo mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. B mporpamme mo 61MoJI0ruu pearn3oBaH MPUHIUI IPEEMCTBEHHOCTH C U3yUYe€HUEM OMOJIOTUU Ha YPOBHE OCHOBHOTO
oOuiero oOpazoBaHusi, Ojarojapss yeMy IPOCMAaTpPUBAETCS HAIPABIEHHOCTh Ha IOCIEAYIOIIEEe pPa3BUTHE OMOJOTMYECKUMX 3HAHUM, OPUEHTHPOBAHHBIX Ha
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, SKOJIOTMUYECKOT0 MBIIUICHHUS, IPEACTABICHUI O 3I0pOBOM 00pa3e >KU3HM, HA BOCIHUTAHUE OEPEKHOTO
OTHOIIEHHS K OKPY)KAIOILIeH MPUpPOAHON cpene. B mporpamMme mo OMONOTHH TakKe MOKa3aHbl BO3MOYKHOCTH yueOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuit PI'OC COO K m1aHUpPyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4EOHO-
MO3HABATEJILHON JIEATETFHOCTH 00YUaIOIIUXCS IO OCBOCHUIO COJIEP KaHMsI OMOJIOTHUYECKOT0 00pa30oBaHus HA YPOBHE CPEIHETO O0IIero 00pa3oBaHusI.

VYuebnbiit mpenmer «buonorus» Ha ypoBHE CpeaHero obuero oOpa3oBaHHUsS 3aBepllaeT OHOJIOrMyeckoe oOpa3oBaHME B IIKOJE UM OPUEHTHPOBAH Ha
pacumperue u yriyOjaeHue 3HaHUM 00ydYaroImmXcs O )KUBOM MPHUPOJE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHON OMOJIOTUU, SMOPHOJIOTUU U OMOJIOTUU Pa3BUTHS,
TeHETUKH, CEJEKIINU, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YUYEHHSI U KOJIOTHH.

N3yuenune yuebHoro mpeamera «buonorusi» Ha yriyOJlieHHOM YpOBHE OPHUEHTHPOBAHO Ha MOJArOTOBKY OOYyYarOLIUXCS K IMOCIEIYIOIIEMY IOJIYYEHHUIO
Ouosornyeckoro oOpa3oBaHUs B By3aX M OpraHM3alMiX CpeAHero MpogeccuoHalbHOro oOpa3oBaHusi. OCHOBY €ro coJep’KaHHMsl COCTaBIseT CcHCTEMa
OHMOJIOTUYECKUX 3HAHUH, MOyYEeHHBIX MPH U3yUYSHHH 00YYaIONMMHUCS COOTBETCTBYIOMIMX CUCTEMAaTHUECKUX pa3zesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETro
oOpaszoBanus, B 10—11 kimaccax 3TH 3HaHUS MONYYarOT pa3BUTHE. Tak, paclIMpeHbl U YIriIyOJeHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, IpHOax,
OaKTepusIX, OpraHu3Me 4eJI0BeKa, OOIIMX 3aKOHOMEPHOCTSIX )KU3HH, TOTTOTHUTEIHHO BKIIOYSHBI OMOJIOTHYECKUE CBEICHUS IPUKIIAJHOTO ¥ TIOMCKOBOTO XapaKTepa,
KOTOpbIE MOKHO HCIIONIb30BaTh KaK OPHEHTUPBI Ui TMOCHedyrouiero BbiOopa mnpodeccun. Bo3MoskHa Takke HHTErpanus OHOJIOIMYECKMX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSMHU, MTOTYYSHHBIMH 00yUYaIOIMIMMUCS TPU U3YICHUU PU3UKH, XUMHH, Teorpadui 1 MaTeMaTHKH.

CrpykTypa nporpaMMsl 1o yuebHomy npeamery "buonorus" orpakaer CHCTEMHO-YPOBHEBBIN 1 3BOJIIOLIMOHHBIN MTOIX0/IbI K M3y4eHHIo Onosoruu. CoriacHo
UM, U3yYalOTCsl CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEePHBIE JUIS JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIlUH, DBOJIOIMHA OPTaHUYECKOTO MHpa Ha 3emie,
COXpaHeHMs OMOJIOTHYECKOro pa3zHooOpasus rianeTsl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH, SMOPUOIOTHH U OHOJIOTUU
pa3BUTHS, TEHETUKN U CENICKIIUHM, OMOTEXHOJIOTHH M CHHTETUYCCKON OMOJIOTHH, aKTyalU3UPYIOTCS 3HAHMUS OOYYaIOMMXCsl 0 OOTaHHWKE, 300JI0TUH, aHATOMUH,
¢usuonorun yenoseka. B 11 kiacce n3y4aroTcsi 3BOIOIMOHHOE YUEHUE, OCHOBBI 9KOJIOTHH U YUeHHE 0 buocdepe.

VY4eOublii mpenmet «buonorusy npusBaH o6ecrneyuTh OCBOCHHE 00YUaIOIIUMUCS OMOJIOTHYECKUX TEOPHUI U 3aKOHOB, UEH, IPUHLIUIIOB U TPABUIIL, JIEKAIINUX
B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, 3HAHUI O CTPOSHUH, MHOT000Pa3HH U OCOOCHHOCTSX KJIETKU, OpraHu3Ma, MOy IS, OMOIIeHO03a,
9KOCUCTEMBI, O BBIJAIOUINXCSA HAYYHBIX TOCTH)KEHUAX, COBPEMEHHBIX UCCIIEJOBAHUIX B OMOIOTHH, TPUKIIAIHBIX acTieKTaX OMoJornueckux 3Hanui. /s pa3putus
U TIOJI/IepKaHMs MHTEpeca 00yJaromuxcss K OMOJIOTHH HapsIly CO 3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOT0 MaTepHaia B COACPKaHUH MPOTPaMMBbI 10 OHOJIOTUU



PEeyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAaHOBIJICHUS U PA3BUTHS TOM WIM MHOW 001acTH OMOJIOTHH, BKJIAJ0M OTEUECTBEHHBIX U 3apyO0ekKHBIX YUEHBIX B peIlICHUE
BXHEUIINX OMOJIOTHYECKUX U SKOJIOTHUECKUX MPOOIIEM.

[lenp uzyuenus yuebHoro mpenmera «buonorus» Ha yriayOn€HHOM ypOBHE — OBJaJieHHE OOYYAIOIIMMHUCA 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHAIBHON
OpraHMW3aIH JKUBBIX CHUCTEM pPA3HOTO paHra W MPUOOpPETeHHWE YMEHUW HCIOJIh30BaTh ITH 3HAHUS B (OPMHUPOBAHUU HMHTEpEca K OMPENCIIEHHOW 00JacTH
pohecCuoHaNBHOM NesTeIbHOCTH, CBA3aHHON C OMOJIOTHEH, I K BEIOOPY YUeOHOro 3aBe/IeHuUs sl IPOAOIKEeHU OMOJI0rH4eckoro o0pa3oBaHusl.

JlocTiokeHue ey u3ydeHus yaeOHoro npeaMera «buonorus» Ha yriiyOoaéHHOM ypoBHE 00€CIIeunBaeTCs PEIICHHEM CIICAYIONINX 3a1a4:

OCBOEHHE 00YUaIOLUMUCS CUCTEMbI OMOJIOrMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUSX, KOHIICTILIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX
U TIpaBUJIaX, COCTABIISIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O CTPOCHUH, MHOTO0Opa3uH U 0COOEHHOCTSIX OMOJIOTHYECKUX CUCTEM (KIIETKA,
OpraHu3M, MOMyJIsALus, BUA, OMOreoleHo3, Onocdepa); 0 BbIIAIOIMINUXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

03HAKOMJICHHE 00YYaIOLIMXCs ¢ METOJaMH TIO3HAHUS KUBOW MIPUPOIBI: HCCIIEOBATEIBCKUMU METOJaMH OMOJIOTHYECKUX HAYK (MOJIEKYJIIPHOM U KIIETOYHOMH
OuoJ0ruM, SMOPHOJIOTHN ¥ OMOJOTHH Pa3BUTHI, TEHETHUKU U CEJNEKINH, OMOTEXHOJIIOTUN U CHUHTETHYECKONH OMOJIOTHH, MAICOHTONIOTHH, SKOJIOTHU); METOaMU
CaMOCTOSITENILHOTO MPOBEACHUS OMOJIOTHYECKUX UCCIIEOBAaHUM B 1JaOOpaTopuu U B ipupojie (HaOI0AeHUEe, U3MEPEHHE, DKCIIEPUMEHT, MOJIEIIMPOBAHUE);

OBJIaJiIcHHEe OOYYalOIMMUCS YMEHHUSMHU: CaMOCTOSITEIIbHO HaxOJUTh, aHAIM3HPOBATh U HCIIOIB30BaTh OWOJIOTMYECKYI0 HH(OpPMAILNIO; MOJIb30BaTHCS
OMOJIOTMYECKOM TEPMHHOJIOTHEH M CHUMBOJIMKOHM; YCTaHABIMBATH CBSI3b MEXKAY pPa3BUTHEM OMOJIOTMHM U COLMUAIBHO-IKOHOMHUYECKUMH M HKOJIOTHYECKUMHU
npo0iieMaMu 4elOBEYeCTBa; OICHUBATh MOCIEICTBUS CBOCH NEATENIHHOCTH MO OTHOUICHHIO K OKpY)Karolleld MPHUPOAHOHN cpene, COOCTBEHHOMY 3/J0pPOBBIO U
3JI0POBBIO OKPYKAFOIINX JTFOICH; 000CHOBBIBATH U COOIOIATH MEPHI MPO(UIAKTUKHA HH(EKITMOHHBIX 3a00JICBaHI, IPaBUJIa TIOBEICHUS B TIPUPOJIC M 00SCTICUCHUS
0e30MacHOCTH COOCTBEHHOM )KM3HENEATEIHLHOCTH B UPE3BBIYANHBIX CUTYAIUSIX IPUPOTHOTO U TEXHOT€HHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIC HAYUHbIE
OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y OOYYarOMIMXCS WHTEIUIEKTYyalIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B MpoIlecce 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPHITHSIMU U COBPEMEHHBIMU
UCCJIEJOBAaHUSIMU B OMOJIOTHH, PELIaeMbIMU €10 NMPoOIeMaMH, METOI0JIOTHEN OMOIOrMYeCKOT0 UCCIIEIOBaHMsI, IPOBEIECHUS SKCIIEPUMEHTANIbHBIX UCCIIEA0BAHUM,
pelieHus OMOJOTHYECKHX 3a71a4, MOJICITMPOBaHUS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Yy OOYYaroNIMXCsl IIEHHOCTHOTO OTHOIICHHWS K JKUBOW TPHUPOAEC B IIEJIOM M K OTHCIbHBIM €€ OO0BbeKTaM M SBJICHHUSAM; (OPMHPOBAHUE
9KOJIOTHYECKOH, TeHETHYECKON TpaMOTHOCTH, OOIIIeH KyIbTyphl MOBEACHUS B IPUPOJIC; MHTErPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHMIA,

npuodpereHne o0ydaroIMMUCS KOMIIETEHTHOCTH B PallMOHATILHOM IPUPOJONOIb30BaHUM (COOJIIO/IEHNE MTpaBWIl MOBEJEHUS B NMPUPOJE, OXPaHbl BUAOB,
9KOCUCTEM, Ouochepsl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS M 3I0POBbS OKPYKAIOIMIUX JFoel (coOmoaeHuss Mep npoduiakTuku 3a0oneBanuii, obecrnedyeHme
0€30MacCHOCTH JKU3HEIEATEIbHOCTH B YPE3BbIUAHBIX CUTYALIUAX IPUPOJIHOTO U TEXHOT€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS OMOJIOTMYECKUX 3HaHUN U
YMEHHH B IMOBCEAHEBHOW KU3HU,

CO3/IaHM€ YCJIOBHMH JJIi OCO3HAHHOIO BbIOOpa OOYyYAarOMIMMMCS WHAMBHIYaJbHON 00pa3oBaTelNbHONW TPAEKTOPUH, CIOCOOCTBYIOLIEH MOCIEAYIOMEMY
po(hecCHOHATELHOMY CaMOOTIPE/IEIICHNI0, B COOTBETCTBUU C MHIMBUYaTbHBIMUA HHTEPECAMU U MOTPEOHOCTIMHU PETHOHA.

OO0r1iee 9MCIIO 9acoB, OTBEICHHBIX HAa U3y4YeHHE OMOJIOTHH Ha YriayOJEeHHOM YPOBHE CpPEeIHEro o0Imero oopasoanus, coctaisier 204 gaca: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeJlemio).

OT60p opraHu3anoOHHBIX (GOPM, METOJIOB M CPEACTB OOyUEHHUS OMOJIOTUH OCYIIECTBIISETCS C YIETOM CHEIU(UKH €T0 CONEepPKAHUS M HalPaBIEHHOCTH Ha
MPOJIOHKEHHE OMOJIOTHYECKOT0 00pa30BaHMs B OPTaHU3AIMSIX CPETHETO MPOGECCHOHATHHOTO U BBICIIETO 00Pa30BaHMSL.

O0s13aTeNbHBIM YCIOBHEM ITPU 00yYeHUN OMOJIOTHH Ha YIITyOJIEHHOM YPOBHE SIBJISIETCS ITPOBEEHUE TaOOPATOPHBIX U MPaKTHUECKUX padboT. Takke ydactue
00y4JaromuXCcsi B BBIMOJIHCHUHM MPOEKTHBIX U y4eOHO-UCCIIEOBATENLCKUX pPAa0OT, TEMATHKAa KOTOPBIX OMpPENesieTcsl YYUTEIeM Ha OCHOBE HMMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

COJEPXAHHUE OBYYEHUA

10 KUIACC



Copep:xaHue MporpaMMel, BbIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY rocyAapcTBEHHOM nTorooii arrecranuu (I'MA).

Tema 1. buosorusi kKak HayKka

CoBpeMeHHass Ouojorus — KOMIUIGKCHash Hayka. Kparkas ucTtopusi pa3BUTHsS OWOJIOTHMH. bHONOrMYecKHe HAayKHu M H3ydaeMble UMH IPOOJIEMBI.
OyHIaMeHTaNbHBIC, TPUKIIATHBIC U TTIOUCKOBBIC HAYYHBIE HCCIICIOBAHUS B OMOJIOTHH.

3HavyeHne 6UOJIOTUU B OPMHUPOBAHNU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI Mupa. [Ipodeccun, cBszanublie ¢ Ononoruei. 3HadeHrne OUOIIOTUH B
MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA: MEUIIMHE, CEILCKOM XO035IMCTBE, TPOMBIILICHHOCTH, OXPaHe IPUPOIbI.

JdemoHcTpauuu

Hoptpetsl: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I'. Mennens, B. . Bepnanckuii, U. I1. [TaBnos, . . Meynukos,
H. U. BaBunos, H. B. Tumodees-Pecorcknit, [Ix. Yorcon, ®. Kpuxk, /I. K. benses.

Tabnuibl u cxembl: «CBs3b OMOJIOTHU C IPYTUMH HayKamMn», «CructemMa OMOJIOTHYSCKUX HAYK.

Tema 2. ’KuBble cucTeMbl M UX H3Y4YeHHE

JKuBble cucTeMsl Kak npeaMeT uzydeHus 6uonorun. CBONCTBA )KUBBIX CUCTEM: €IMHCTBO XMMHUYECKOI'0 COCTABA, JUCKPETHOCTb U LIEIIOCTHOCTD, CII0KHOCTh
U YIIOPSIIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CAMOOPIraHU3allls, CAMOBOCIIPOU3BEICHUE, PAa3IPa)KUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alliM JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHBIN, NONYJSIMOHHO-BUIOBOM, 3KOCHCTEMHBIN
(buoreonenotuueckuii), 6uochepusiit. IIporeccrl, mpoucxoasimue B XUBbIX cucTeMax. OCHOBHbIE MpU3HAKK KUBOTO. JKM3Hb Kak (opMa CyIIeCTBOBAHUS
Mmatepun. Hayku, n3ydaromue )UBbI€ CUCTEMBI Ha PA3HBIX YPOBHSX OPraHU3ALNN.

N3yuenue xuBbIx cucteM. MeTo bl Ouonoruueckoi Hayku. Habmoienue, namMepenue, SKCepuMenT, cucteMaTi3anus, Metaananus. [lonstue o 3aBucumon
U He3aBUCHMOIl nepemeHHoOi. [InmanupoBanue skcniepumenta. IloctaHoBka u mpoBepka runore3. Hynesas runoresa. IloHsTHe BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Oumonormyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pPE3yJbTaToB. [IpUYMHBI MCKaK€HUs pe3ysNbTaToB JKcrepumeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabnuiel u cxembl: « OCHOBHBIE IPU3HAKU )KU3HW», «bHonornyeckue cucreMsl», «CBOWCTBA )KUBOM MaTeprm», « Y pOBHU OPraHU3AIMH KUBOI TPUPOIBD»,
«CTpoeHue KUBOTHOM KIIeTKN», « TkaHU KUBOTHBIX», « CHCTEMBI OPraHOB YEJIOBEYECKOT0 Opranu3may, «buoreonenos», «buocdepar, «Metoabl n3ydeHus >kMBOH
IPUPOJIBI».

ObopynoBanue: 1adopaTopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «l/cnonap3oBaHue pa3IuYHbIX METOIOB IIPU N3YYEHHUH KUBBIX CUCTEM».

Tema 3. buosorust KieTku

Kinerka — cTpykTypHO-(QYyHKIIMOHATBHAS eMHUIA )KUBOTO. MicTopust oTkphiTHs KieTku. PadoTer P. 'yka, A. JleBenryka. Knerounas teopus (T. [lIBans,
M. llneiinen, P. Bupxos). OCHOBHBIE OJ0XKEHUS COBPEMEHHON KJIETOUYHOW TEOPUHU.

MeTtoapl MONEKYJSIPHOW W KJIETOYHOM OMOJOTHH: MHKPOCKOIHMS, Xpomarorpadus, aIekTpodopes, MeToj MeYeHBIX aToOMOB, au(depeHIInalIbHOe
HEHTPU(PYTHUPOBAHUE, KYIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanuvix kiemox. DIEKTPOHHA MHUKpOocKonus. Kongokanvuaa muxpockonus. Bumanvhoe
(npudicusHenHoe) uzyueHue Kiemox.



JleMmoHcTpanumn

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneiinen, P. Bupxos, K. M. bap.

Tabauiel u cxeMbl: «CBETOBOI MUKPOCKOI, « NEKTPOHHBIA MUKPOCKOI, «VIcTOpHs pa3BUTHS METOJI0B MUKPOCKOITUIY.

O6opynoBaHme: CBETOBOM MHUKPOCKOI, MUKPOTIPEIIapaThl pACTUTEILHBIX, )KUBOTHBIX U 0aKTePUAIbHBIX KIIETOK.

IMpakTnyeckas padora «l3ydyenne MeTo 0B KJIeTOUHOI Ononoruu (xpomarorpadus, anexkrpodopes, mubdepennuansuoe neHtpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anusi KIeTKH

XUMUYECKUHN COCTaB KIETKUA. Makpo-, MUKpO- M yJIbTPAMUKPO3JIEMEHTBI. Bona u €€ posib Kak pacTBOPUTENS, pEareHTa, y4acTUE B CTPYKTYpUPOBAaHUU
KJICTKH, TeIUIOPETy . MUHEpaIbHbIE BEIECTBA KJICTKH, UX OMOIOTHYecKas posib. Pojb KATHOHOB 1 aHMOHOB B KJIETKE.

Opranuyeckue BeliecTBa KieTku. buonorndyeckue nonumepsl. beiaku. AMUHOKUCIOTHBIN cocTaB OenkoB. CTpyKTyphl O6eiakoBoi Mousiekysibl. IlepBuunas
CTpYKTypa Oenka, TeNnTHAHAas CBsA3b. BTopuuHas, TpeTW4Has, dYeTBEpTHUYHAs CTPYKTypbl. Jlenarypamms. CpoiictBa OenkoB. Kiaccuduxanms Oenkos.
buonornueckue pyHkuuu 6enKoB. [Ipuonui.

VYraeBoasl. MoHOCaxapuabl, AWCAXapHIbl, OJMTOCaXapuabl W rosmcaxapuisl. OOl TUIaH CTPOCHUS W (PU3UKO-XUMHUYECKHE CBOWCTBA YTIJIEBOJIOB.
buonornyeckue GyHKUNU YIIIEBOIOB.

Jlummget. I'mapodunsHO-THAPOPOOHBIE cBOKcTBA. Kitaccudukanms mumuaos. Tpuriunepus, hochonunmibl, BOCKH, CTepouabl. brnonornyeckue pyHKInu
aunuoB. OOuMe cBoiicTBa OMOJOrMYECKUX MEMOpaH — TeKy4ecTh, CHOCOOHOCTh K CAMO3aMBbIKAHUIO, MTOIYIPOHULAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. Ctpoenune HyknenHoBbix kuciot. Hykneoruasl. [Ipuammn kommiementapaoctu. [Ipasmio Yapradda. Ctpykrypa
JHK — nBoitnas cnupans. Mectonaxoxaenue u ononorudeckue pynkuuu JJHK. Bunst PHK. @ynkiun PHK B knetke.

Crpoenue monekynbl AT®. Makpoapruueckue cBsizu B Mojiekyse AT®. buonornueckue pynknun AT®D. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (PYHKIIMU B
kietke. Jpyeue nykneosuompugocpameor (HT®). CexBenupoanue JJHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas 6uosiorusi: OmoxumMuueckue M OMopU3MYECKUEe MCCIEOBAaHUSI COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYphl OuoMoisekyi. Mooeruposanue
CMpYKmypbol U QYHKYUL OUOMONIEKYI U UX KOMNIeKco8. KomnblomepHulii Ousaiin u opeaHudecKuti Cunme3s OUOMONIEKYI U UX HENPUPOOHbLIX AHATI0208.

JdemoHcTpauuu

Hoptpertst: JI. [onunr, x. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

[Inarpammsl: «Pacrpenenenre XUMHUYECKUX 3JIEMEHTOB B HEXKUBOM NIPUpOAE», «PacnpeneneHne XMuMUYECKUX JIEMEHTOB B )KMBOU IMPUPOJIEN.

Tabnuier u cxemsl: «Ilepuoguueckas TabnMIa XUMUYECKUX 2JIEMEHTOBY, «CTpOeHHE MOJIEKYJIbI BOJb», «BeliecTBa B cocTaBe opranu3mMoBy», «CTpoeHue
MoJIeKyJIbl Oenkay, « CTpYKTypbl 0€IKOBOM MOJIEKYIbD, « CTpoeHue MOJIeKy yIiieBo0B», « CTpoeHre MOJIEKYJI TUHI0BY», « HykiaenHoBbie KucaoTel», «CTpoeHue
MosieKyisl ATD».

O6opyoBaHKEe: XUMUYECKasl TOCYJ1a M 000pyI0BaHHE.

JlaGopaTopuas padora «O6Hapy) eHre OeIKOB C TOMOIIbI0 KAUeCTBEHHBIX PEAKLIUI.

JlabopaTopHas padora «/ccienoBanne HyKJIEHHOBBIX KMCIIOT, BBIICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GQyHKIMU KJIETKH

Tumne! KJIETOK: YyKapuOTHYECKas M MpoKaproTHuecKkas. CTpyKTypHO-(pyHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Ctpoenue npokapuoTudeckoi kietTku. Kierounas crenka 6akrepuii u apxeir. OCOOCHHOCTH CTpOEHUS reTepoTpodHOM U aBTOTPODHON MPOKAPUOTHIECKUX
KJIETOK. MeCTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenne u (yHKIMOHUPOBAHUE DyKAPUOTHUECKOW KieTKW. [lmasmarmueckas memOpana (masmaiemma). CTpyKTypa IIa3MaTHUYecKOd MeMOpaHBbI.
TpaHcnopT BelecTB uepe3 IUIa3MaTHUECKyr0 MeMOpaHy: maccuBHBIA (nuddysus, obneruyéunas nud¢ysus), aKTUBHBINA (IEPBUYHBIN U BTOPUYHBIA aKTUBHBIN



tpancnopt). [lomynponumaemocts MeMmOpaHbl. PaGoTa HaTpuif-KaaueBOTO Hacoca. DHAOLUMTO3: MHHOLUTO3, (aroruTo3. Dk301uTo3. KieTrouHas cTeHKa.
CrtpykTypa v QyHKINUN KIETOYHON CTEHKU pacTEHUH, rprOOB.

Hurtomnaszma. Llurozons. Lutockenet. [Bmxenue nutoriazmel. Opranouisl kKiaeTku. OHoMeMOpaHHbIe OPraHOM bl KIIETKU: YHA0IUIa3MaTHYecKas CeTh
(OIIC), ammapatr [onbkH, JTU30COMBI, WX CTpoeHHE U (YHKIMU. B3auMOCBI3b OJAHOMEMOpPAaHHBIX OpPraHoHJOB KJeTkH. CTpoeHue TpaHyIsIpHOTO
petukynyma. Mexanusm Hanpaeénenuss oeakos 6 OIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHHTE3 KIETOYHBIX MeMOpaH. [yankuii (arpaHyJspHBI)
SHJIOTIA3MaTHYECKUi peTuKyiyM. CekpeTopHas GpyHkuus annapata ['onbmku. Moouguxayus 6enxos 6 annapame I'onvoocu. Copmuposka 6enxkos 6 annapame
Tonvoorcu. Tpancriopt BemecTB B kKieTke. Bakyonu pactutenbHbIx KiaeTok. Knetounsrnit cok. Typrop.

[TosryaBTOHOMHBIC OPraHOWIBI KJIETKU: MHUTOXOHIPUHU, TUIACTUABL. [Ipoucxoscoenue mumoxonoputi u niacmud. Cumobuoeenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenue v pyHKIMHA MUTOXOHAPHUH U miacTua. [lepBudHbIe, BTOPUUHBIE U CIIOKHBIE IIACTHIBI (POTOCUHTE3UPYIOLINX FYKApPUOT. XITOPOIIACTHI,
XPOMOIUIACTBI, JIEUKOIIACThI BBICIIUX PACTECHUN.

HememOpanubsie opranouabl kietku CrTpoeHue W (QYHKIMM HEMEMOpaHHBIX OPraHOUAOB KIETKH. PuGocombl. [lpomescymounvie ¢unamenmai.
MuxkpounaMeHThl. Akmunosbie MuKpoguiamernmul. MpILICUHBIEC KICTKU. AKMUHOBblE KOMNOHEHMbL HeMbluleyHbIX Kilemok. MukpoTpyooukn. KieTouHslii eHTp.
CtpoeHue U JBUKEHHE JKIYTHKOB M pPEeCHUYEK. MukporpyOouku unurtomasMel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
mukpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka siapa, XpOMAaTHH, KapUOILIa3Ma, SJIPBIIIKU, UX CTpoeHue U QPyHKIMU. SnepHbiid OenkoBblii MaTpuKC. [IpocTpancTBEeHHOE pacmooKeHHE
XpOMOCOM B UHTEP(HAZHOM sizipe. Jyxpomamun u cemepoxpomamun. BeKu XpoMaTiHa — TUCTOHBL. /JuHamuka 0epHou 000104Kuy 8 Mumo3se. H0epHblii mpaHcnopm.

Krnerounsie BitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PacTUTEIBHOM, )KUBOTHON, TPUOHOI).

JdemoHcTpauuu

Hoptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmunel 1 cxembl: «CTpoeHHE SYKapUOTHUECKOM KIeTKn», «CTpoeHHne MKUBOTHOM KIeTKn», «CTpoeHHe pacTUTENbHON KiIeTKn», «CTpoeHue
MUTOXOHIPUN», «A1po», « CTpoeHHE MPOKAPUOTUUYECKON KIIETKI.

O6opy10BaHKE: CBETOBOM MUKPOCKOI, MUKPOMPENapaTbl paCTUTENbHBIX, )KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0akTepHalbHbIX KIETOK.

JlaGoparopHas pabdora «/3yueHne CTpOCHUS KIIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTHyeckasi padora «/3yueHne CBONCTB KJIIETOYHOW MEMOpaHBI».

JlabopaTopHas padora «/ccnenoBanue mia3Monn3a 1 Aemia3MoIin3a B PACTUTENbHBIX KIETKaX».

IpakTuyeckas padora «/3yyeHre IBUKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpallleHHe JHEPTUU B KJIETKe

AcCUMWISILINS U JUCCUMMJIISALIUS — JIBE CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHBIN. YyacTHe KUCI0po1a B OOMEHHBIX
npoiieccax. DHepreTuueckoe oodecredenue kieTku: npespaiieHrne AT® B 0OMeHHBIX mporeccax. GepMeHTaTUBHBIN XapaKTep peakifii KI€TOYHOT0 METab0In3Ma.
®epMeHTHI, X CTPOEHHE, CBOMCTBA U MexaHu3M JieicTBus. KodpepmenTsl. OTnuuus GepMEeHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. belkn-akTuBaTopbl U OEIKU-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IMUHBIX (PAKTOPOB.

[lepBUYHBIII CHHTE3 OPraHMYECKUX BEIIECTB B KiIeTKe. DOTOCHUHTE3. AHOKCUCEHHbIN U OKCU2eHHbll omocunmes )y odaxkmepuil. Ceemocobuparowue
nUSMeHMbl U NUSMEHMbl peakyuoHHo20 yenmpa. Poib XaoporutactoB B mporecce GotocunTes3a. CBeroBas u TeMHOBas ha3sl. @omoodvixanue, Cs-, Cs u CAM-munuwt
gomocunmesa. IlpoaykTuBHOCTD poTocuHTE3a. BiinsiHue pa3nuuHbiXx GakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

XemocunTe3. Pa3HooOpas3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOUIHE OaKTepuH, Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIE OAKTEPHH.
3HaYeHUE XEMOCHHTE3A.

Anas’poOHbIe opraHu3Mbl. Buabl OposkeHus. IIpomykTsl OpoKeHHS M MX HCIHOJIB30BAHUE YEJIOBEKOM. AHA’pPOOHBIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTENN OOJIC3HEH.



AspoOHBIE OpraHU3Mbl. JTallbl YHEpreTudeckoro oomena. [loaroroBurensHbIi 3Tam. [TMKOIN3 — GECKUCIOPOIHOE PACHICTIIICHUE TIIOKO3BI.

buonoruueckoe OKHCIEHHE, WM KJIETOYHOE [bIXaHWE. Pollb MHUTOXOHApPUN B mporeccax OMOJOTHYECKOro OKHCIeHHs. [luknmdeckue peakuuu.
OxkuciurensHoe (ochopunupoBanue. Iuepeus membpannozo epaouenma npomornos. Cunmes ATD: paboma npomownnot ATD-cunmaszwi. [IpenmyiecTa
a’poOHOro MyTH 0OMEHa BEIIECTB Tepe ]l aHa3pOOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOT0 OOMEHA.

JleMmoHcTpanumn

Hoprpersl: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnauibl u cxembl: «POTOCHHTE3», « IHEPreTHUECKU 0OMeHy, «bruocunTe3 Oenkay, «CtpoeHue hepMeHTay, « XEMOCHHTE?Y.

O6opyoBaHme: CBETOBOM MHUKPOCKOI, 000PYI0BaHHE ISl TPUTOTOBIICHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopHasi pabora «/3ydyeHne KaTaTuTHUYECKONH aKTUBHOCTH (DEpMEHTOB (Ha MpuMepe aMuiIa3bl WM KaTalasbl)y.

JladopaTopnasi pabora «/3ydenne GpepMEHTATUBHOTO PACIICIUICHUS MTEPOKCH/Ia BOJOPOA B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE POIEeCCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HacjiencrBenHasi ”HH(popMalus U peaju3amnus e€ B KieTKe

Peakumm wmatpuyHOro cuHTe3a. [IpUHIMII KOMIUIEMEHTAapHOCTH B PEAKIMSIX MaTPUYHOrO CHHTe3a. Peanm3amus HacieICTBEHHOW WH(OpMAIUU.
['enetnueckuil kox, ero cBoicTBa. Tpanckpunuus — matpuudblii cuHte3 PHK. [lpuHuwmnel TpaHCKpUNIMHU: KOMIUIEMEHTapHOCTb, AHTUIAPAILIEIBHOCTD,
acuMMeTpudHoCTh. Cospesanue mampuunvix PHK 6 aykapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpaucmsus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese 6enka. ¥YcnoBus Ouocunresa 6enka. KogupoBanue amuHokucnot. Ponb pubocom B
O6uocuHTe3e Oenka.

Cogpemennvie npedcmasierus o cmpoenuu 2enog. OpraHuzaliis reHoMa y MPOKapuoT U DYKapuoT. Perymnsius akTHBHOCTH T€HOB Yy TPOKapHoT. [ unoresa
onepona (®. XKakob, XK. Mano). Monexynsapusie mexanusmol sKcnpeccuu 2eHos y sykapuom. Pone xpomamuna 6 pecynayuu pabomul 2enos. Perynsains 0OMEHHBIX
Mpo1IeccOB B KieTke. KineTouHblii roMmeocTas.

Bupycer — HekneTounbie (hOpMBI )KU3HU U 00JIUTraTHBIC mapa3uThl. CTpOEHHE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. KusHeHHblil
yurn JIHK-cooepoicawux supycos, PHK-codepacawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UuHmezpasd.

BupycHuble 3a001eBaHus yenoBeka, KUBOTHbIX, pacteHuil. CIINI, COVID-19, counanbHble 1 MEIUIUHCKHAE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u amanuz o6oavuiux maccusos («bigdata») cmpykxmypHuix Ouonozuyeckux Oannwix. Hanomexunonocuu 6 6uonoeuu u
meouyune. Ilpoepammupyemvie hynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpaumuu

[Moptpetsr: H. K. Konbuos, /1. 1. UBaHOBCKUIA.

Tabauiet u cxeMbl: «buocunTe3 6enkay, «I'eHeTndeckuii Koay, «Bupycen», «baktepuodarny.

IIpakTuyeckasi padora «Co31aHne MOJEIN BUPYCa».

Tema 8. ’Ku3HeHHBIN HUKJ KJICTKHU

Knerounslii nuki, ero nepuozs u peryisus. Matepdaza u Muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEeKaroImuX B HHTEepda3e. [loAroToBka KIETKH K JICIEHUIO.
[IpecunTeTHYECKN (TOCTMUTOTUYECKHH ), CHHTETUUECKHI M MIOCTCUHTETUYCCKUN (MTPEMUTOTHIECKHUH ) IEpUO bl MHTEP(DA3HI.

Matpuunsiii cunte3 JHK — pennukanus. punnuner perumkanun JIHK: xomMIuieMeHTapHOCTh, MMOJTYKOHCEPBATUBHBINA CHHTE3, aHTUIAPAJUIEIbHOCTb.
Mexanusm perumkanun JIHK. Xpomocombr. Ctpoenne xpomocoM. Temomepsl M Teaomepaza. XpOMOCOMHBIN HAa0Op KIETKH — KapHOTHUIL. JUIIOMAHBIA H
rarIouHbIN HabOPBI XpoMocoM. ['oMonornyabie XpoMocoMbl. [10710BbIE XPOMOCOMBI.



Henenue kinetku — MuTo3. CTaiid MUTO3a U IPOUCXOASIINE B HUX Mpouecchl. Tunbsl MuTo3a. Kaproknnes u nutokuHes. buonornueckoe 3Hau€HHE MUTO3a.

Perynsiiiust MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpaMMupyemast KiieTouHasi THOEIb — aromnTo3.

Kierounoe sipo, XxpomMocombl, PyHKITMOHANIBHAS TeHOMUKA. Mexanuzmvl npoaughepayuu, ouppepenyuposxu, cmapenus u sudenu kiemox. «l{ugposas
K1emKay — ououngopmamuyeckue mooenu QYyHKYUOHUPOBAHUSL KIeMKU.

JleMmoHcTpanumn

Tabnuubl u cxembl: «KU3HEHHBIN LUK KIETKUY, «MuTto3y», «Ctpoenue xpomocom», «Perumkanus JJTHK».

OO6opynoBaHue: CBETOBON MUKPOCKOII, MUKpPOTIpErapaThl: « MUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGoparopHas pabora «/3yuyeHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENApATaX».

JlabopaTopHas padora «Habmromenrne MuTo3a B KJIIeTKaX KOHYMKA KOPEIKa Jiyka (Ha TOTOBBIX MUKpOIIpenaparax ).

Tema 9. CTpoeHue n pyHKIIUM OPTAHU3MOB

buonoruueckoe paznooOpazue opranu3mMoB. OJHOKIETOUHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHbIE OPTraHU3MBI.

OCOOEHHOCTH CTPOCHHS M JKU3HEICSTEIHbHOCTH OAHOKJIETOYHBIX OPraHM3MOB. bakTepuu, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKIETOYHbBIE BOJOPOCIH,
Japyrue npotuctsl. KoloHnaabHble OpraHu3MBl.

B3aumocBs3p yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, Opranbl U cUCTeMbl opraHoB. OpraHu3M Kak equHoe Leinoe. 'omeocTas.

Txanu pactenuii. TUMbl pacTUTENBHBIX TKaHEH: 00pa3oBaTeIbHAs, TOKPOBHAS, IPOBOIAIIASL, OCHOBHAs, MexaHHUecKas. OcoOeHHOCTH CTpOeHHU S, PYHKIIUHA
Y PACIOJIOKEHNS TKAaHEH B OpraHax pacTeHHM.

TkaHM KUBOTHBIX U YeNOBEKa. THUIIBI )KUBOTHBIX TKaHEW: SMUTENNANbHAS, COEITMHUTEIbHAS, MbIIIeYHAsA, HepBHAs. OCOOEHHOCTH CTPOEHUs, PYHKIMNA U
pacIioyIOKEHUsl TKaHEN B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble 1 reHEpPAaTUBHBIE OpraHbl pacTeHUid. OpraHbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YelloBeKa. DYHKIIMM OpPraHOB U CUCTEM OPraHOB.

Omnopa tena opranuzmoB. Kapkac pacrennii. CkeneTsl 0JJHOKIETOYHBIX U MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy kHbIil U BHyTpeHHUH ckeneT. CTpoeHue u
THUIIBI COCTMHEHUS KOCTEH.

JIBu>keHHe OopraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOHMIHOE, >KTYTUKOBOE, pPEeCHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHUM:
TPONMU3MBbI M HACTHH. J[BUKEHHE MHOTOKJIETOUHBIX JKUBOTHBIX M YeJlOBeKa: MblllieuHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanne opranmsmos. [lornomeHue BOJIBI, YIJIEKHCIOTO ra3a M MUHEPAIBHBIX BEIIECTB pacTeHUsAMU. [IlnTaHune >KMBOTHBIX. BHYTpHIOJIIOCTHOE M
BHYTPUKJIIETOUHOE NHUIIEBapeHue. [IuTtaHne mo3BOHOYHBIX KMBOTHBIX. OTIENbl NMUIIEBApUTENBbHOIO TpakTa. [InmeBapurensHele xkenessl. IlumeBapurenpHas
CHUCTEMA YEJIOBEKa.

Jlbixanue opranu3MoB. Jlpixanue pacteHuid. [Ipixanue >xuBoTHBIX. Juddys3us razoB yepe3 moBepxHOCTh KieTkH. KoxxHoe napixanue. JlpIxarenbHas
noBepxHocTh. JKabepHoe u €rouHoe ApixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U U€JIOBEKa. DBOJIIOIMOHHOE YCIOKHEHHE CTPOCHUS JETKHUX MO3BOHOUHBIX
JKUBOTHBIX. JlpIXaTenpHas cHcTeMa YelloBeKa. MeXaHu3M BeHTWISIIUY JETKUX y MITUI] U MIEKOMUTAIMUX. Perynsanus apixanus. [[pixatensHbie 00bEMBI.

TpancnopT BemecTB y OpraHM3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTEeHUH. TpaHCIOPT BEHIECTB y JKUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassl.
KpoBeHocHasi cucTemMa MO3BOHOUHBIX KUBOTHBIX U uenoBeka. Cepjle, KpOBEHOCHbBIE COCy bl M KpoBb. Kpyru kpoBooOpaiieHns. DBOIIOMUOHHBIE YCI0KHEHUS
CTPOEHHSI KPOBEHOCHOW CHUCTEMbI TTO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsuus.

Boinenenue y opranusmoB. Beinenenue y pacrenuil. Beinenenue y sxuBoTHbIX. CoKpaTUTeNbHbIE Bakyoiau. Opransl Beienenus. GunbTpanus, cekpenns u
oOpaTHOE BcachblBaHHWE KaK MEXaHHU3Mbl pabOThl OpraHoB BblaeieHHs. CBS3b MOJOCTU Tella C KPOBEHOCHOM W BBIJEIUTEIBHOW cHcTeMaMu. Bwinenenue y
MIO3BOHOYHBIX KUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u pyHKunoHUpOoBaHUE HeppoHa. OOpazoBaHUE MOYH y YEIIOBEKa.

3ammTa y OpraHu3MOB. 3aluTa y OJHOKJIETOYHBIX OpraHnu3MoB. CTIOpbl OaKTEepUil U MUCTHI MPOCTEHIIMX. 3aliuTa y MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencTBa MacCUBHOW U XUMUYECKOM 3aiuThl. DUTOHLIUIBI.



3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MIX MPOW3BOHBIC. 3alllUTa OpraHu3Ma OT Ooje3Hei. IMmyHHas cuctema denoBeka. KieTouHblii u
TYMOpJIbHBIA UMMYHHUTET. Bpokn€HHbIM U mpuoOpeTéHHbli cnemmduuecknii ummyHuter. Teopusi kinoHanbHO-cenekTuBHOro mmmynurera (I Dpnux, .
M. bepner, C. Tonerasa). BocranuTtenbHbie OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JICBaHMIA.

PasgpaxxuMocTs M perynsauus y OpraHu3MoB. Pa3zapakuMocCTh y OJHOKIIETOYHBIX OpraHuM3MOB. Takcucel. PazgpakuMoCTb M peryiisiuus y pacTeHHM.
PocToBbIe BelecTBa U MX 3HaYCHHUE.

HepBHas cucrema u pediiekTopHas peryisinus y )KUBOTHBIX. HepBHas cuctema u e€ oTenbl. DBOTIOIHOHHOE YCIOKHEHNUE CTPOSHHSI HEPBHOM CHCTEMBI Y
KHUBOTHBIX. OT/I€JIbI TOJIOBHOTO MO3I'a T0O3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas nyra. besycioBHble U ycIOBHBIE PE(IICKCHI.

I'ymopanbHas peryisiivs U 3HAOKPMHHAs CHCTEMa XUBOTHBIX M 4esoBeKa. JKese3pl SHIOKPUHHOM CHCTEMBI M UX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocBs13p HEpBHOM M 3HAOKPUHHON cucTeM. ['unoranamo-runodpusapHas CUCTEMA.

JdemoHcTpauuu

Ioprper: U. I1. [TaBnos.

Tabauibl 1 cxembl: «ONHOKIETOUHBIE BOJOpOCIN», «MHOrokierounsle Bogopocian», «bakrepun», «IIpocreiimuey, «Opranbl LIBETKOBBIX PaCTEHUID»,
«CucreMbl OpraHoB IO3BOHOYHBIX XMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKkoMbIX», «TkaHu pacteHuil», «KopHeBble cucTtembl», «CTpoeHue crelms»,
«CTpoeHue TMCTOBOM IIIAaCTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «[lumeBapurensHas cuctema», «KpoBeHocHas cucteMay, «/lpixaTeabHas cuctemay,
«HepBHas cucrema», «Koxa», «Mpledynas cucrema», «BslgenurtenbHas cucrema», «OHIOKpUHHas cucteMa», «CrpoeHue Mblmnb», «MMMmyHUTET,
«KumeunononoctHeie», «Cxema nuTaHus pacreHuil», «KpoBeHOCHbIE CHCTEMbI MO3BOHOYHBIX >KUBOTHBIX», «CTpoeHue rujpel», «CTpoeHHE IUIaHApUUY,
«BnyTpeHHee cTpoeHue 105K1eBoro uepBs», «HepBHas cuctema peidy, «HepBHas cucrema iarymkny», « HepBHas cuctema npecMbikaromuxcs», «HepBHast cucrema
nTuy, «HepBHas cuctema miiekonuraronmx», «HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynioBaHMeE: CBETOBOM MHUKPOCKOII, MUKPOIIpENnaparbl 0JHOKJIETOYHBIX OPraHU3MOB, MHUKpOIpenapaThl TKaHeH, PaKOBUHBI MOJUTIOCKOB, KOJIJIEKIMU
HACEKOMBIX, HUITIOKOXKHX, MXUBBIE IK3EMIUISIPbl KOMHATHBIX DPACTEHUM, repOapuM pacTeHUH pas3HBbIX OT/EJOB, BJIAXKHbIE IpernapaThl >KMBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJIEKIIMM OECII03BOHOYHBIX JKHBOTHBIX, CKEJIET yelloBeka, 000pyI0BaHME JAJIS IEMOHCTPAIIMH ITOYBEHHOI'O M BO3IYLIHOTO MUTAHUS PACTEHUH,
paciernieHusl Kpaxmajia U OeNnKoB MoJ JeicTBUEM (pepMEHTOB, 00OpyHOBaHUE JUIsl JEMOHCTPALIMM OIBITOB MO U3MEPEHMIO JKU3HEHHOM EMKOCTH JETKUX,
MEXaHM3Ma JIbIXaTEJIbHbBIX JBUKEHHUM, MOJIEIN TOJIOBHOTO MO3Tra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TkaHel pacTeHUIN.

JlaGoparopHasi pabdora «l3yueHne TKaHEN KUBOTHBIX.

JlaGoparopHas pabota «/3ydeHre OpraHoB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3mHokeHHe U pa3BUTHE OPTAaHU3MOB

@®opMBI pa3MHOKEHHUS OPraHW3MOB: Oecrioyioe (BKJIIOYash BEreTaTHBHOE) M TOJOBOE. BHWabl Oecroyioro pa3MHOKEHHS: MOYKOBaHHE, CHOPYJISIIHS,
dbparmeHTaIMs, KIOHUPOBAHUE.

[Tonosoe pasmuoxenue. [lonoBsle kieTku, niau rametsl. Menos. Crannu Menosa. [loBegenue xpomocom B meitose. Kpoccunrosep. buonornueckuii cmsici
Meifo3a 1 1mosioBoro nporecca. Meio3 u ero MecTo B 5KU3HEHHOM ITMKJIE OPTaHU3MOB.

[MpenzapoxpimeBoe pazputue. ['ameTorenes y >KMBOTHBIX. [lonoBeie skerne3sl. OOpa3oBaHHe W pa3BUTHE IMOJIOBBIX KiIeTOK. CriepMaToreHe3 M OOTeHe3.
CrpoeHue noJIOBbIX KJIETOK.

Omo10TBOpEeHUE 1 YMOPHOHATLHOE pa3BUTHE JKUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHHUS: HApy)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOJIOTHS — HayKa O Pa3BUTHM OPraHU3MoB. Mopghocenes — ooma u3z 2naenvix npoonem
ambpuonocuu. Konyenyus mopghocenos u mooenu mopghoceneza. Cramum >MOpUOTEHE3a JKMBOTHBIX (Ha mipumepe Jsrymku). JpoGnenue. Turmbl
npobnenus. /Jemepmunupogannoe u nHeoepmMuHupogannoe opoonenue. bnacmyna, munvt 6aacmyn. OCOOEHHOCTH IPOOJICHUS MIEKOMUTAIONUX. 3apOIbIIIEBbIC
JTUCTKH (TacTpyJisinusi). 3aKiaJka OpraHOB M TKaHEW W3 3apOJBIIICBBIX JHCTKOB. B3anMHOe BIHMSHHE YacTeil pa3BUBAIOIIETOCS 3apoibliia (3MOpHOHATBHAS



UHAYKIMS). 3aKiajKa MjiaHa CTPOCHUS KUBOTHOTO KakK pe3yJsibTaT MepapXUUEeCKUX B3aUMOACHCTBUI reHOB. BiausHue Ha s MOpHOHATIEHOE Pa3BUTHE Pa3IHMUHbIX
(haKkTOPOB OKpYKAIOIIEH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTaomOpuonaneHblii nepuoa. IIpsmoe u Hempsimoe passutue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHojiornueckoe 3HaueHHE MPSMOTO W HENPSIMOTO Pa3BUTHUSA, UX PACIPOCTpaHEHUE B IMpupojae. Tumbsl pocTta KUBOTHBIX. DAKTOPHI
pEryJlMuy POCTa KUBOTHBIX U YenoBeka. CTaauu NocTIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U uesoBeka. [lepro/pl onTorenesa yenoBeka. CTapeHue U cMEPTh
KaK OMOJIOTUYECKHUE TPOIIECCHI.

Pa3zmuoxxenue u paszsutue pacteHuil. ['lametodut u cnopodut. Meiio3 B )ku3HEHHOM ITHKIIEe pacTeHuit. OOpa3oBaHue CIIOp B MpoIiecce Melio3a. ['amerorenes
y pactenuil. O1Io10TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [IBOHOE OIJIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryasiiuyu OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpauuu

[optpertst: C. I'. Hapamun, X. [lIneman.

Tabnuubl u cxembl: «BereratTnBHOE pa3MHOXKEHHE», « THUIIBI 0ECIONIOro pa3sMHOXKEHH Y, «Pa3zMHOKEHUE XITaMUAOMOHAbD), «Pa3MHOXKEHUE SBIIICHBIY,
«Pa3mHO)eHue ruapel», «Menos», «XpomocoMbly, «l'amerorenesy», «CTpoeHue AMIEKIETKA U criepMaro3onaay, «OCHOBHbIE CTaAUU OHTOreHe3ay, «IIpsmoe u
HenpsiMoe pa3Butuey, «Pa3Butue maiickoro xyka», «Pa3zButue capanumn», «Pazsurue narymkny, «/IBoitHoe om1o10TBOpeHNE y IBETKOBBIX pacTeHUiD», « CTpoeHne
CEeMsIH OJHOJIOJIbHBIX WM JIBYJOJIbHBIX PaCT€HUN», «KHU3HEHHBIN LMK MOPCKOM KamycTbl», <«/KU3HEHHBIM LUK MXa», «KU3HEHHBIM LUK HarnopOTHHKA»,
«KW3HEHHBIN LIUKIT COCHBI».

O60opyoBaHKe: CBETOBOM MUKPOCKOI, MUKPOMPENapaThl IMIIEKIETOK U CIIepMaTO30U10B, MOAENb «L{MKII pa3BUTHUS JISATYILIKI.

JlabopaTopHas padora «/I3ydyeHne CTpOCHUS NOJOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIPENApaTax».

IpakTuyeckasi padora «BbisBlIeHNE IPU3HAKOB CXOJICTBA 3apObIIIEH TO3BOHOYHBIX KUBOTHBIX.

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIINX PACTCHUN.

Tema 11. I'eneTuka — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

HcTtopusi ctaHOBIEHUS U pa3BUTUS T'€HETUKU Kak Hayku. Pabotel I'. Menpgens, I'. ne ®pusza, T. Moprana. Ponb oTeuecTBEHHBIX YUYEHBIX B pa3BUTUU
renetuku. Pabotsr H. K. KonsioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, F0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TIOHSITHS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI, aJIETIbHBIE Te€HBI, ATbTEPHATUBHBIC PU3HAKH, JOMUHAHTHBINA U PEIIECCUBHBIN
MpHU3HAK, TOMO3HUI0Ta, T€TEPO3UrOTa, YHCTas JIMHUS, THUOPHUIBI, TeHOTHMN, (eHOoTHrn. OCHOBHBIE METO/AbI T€HETHKU: THOPHUIOJIOTHUUYECKUHN, IUTOIOTHIECCKHIA,
MOJIEKYJIIPHO-TEHETUYECKU.

JdemoHcTpaumuu

Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H.
B. Tumodeen-PecoBckuii.

Tabmuiel U cxembl: «MeToabl TeHETHKNY», «CXEMBbI CKPEIITUBAHUS.

JladopaTopHnasi pa6oTa «/lpo3oduina kak 00bEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBorit 3akoH MeHiens — 3aK0H €IMHO00pa3usi TMOpHI0B MiepBoro mokosieHus. [IpaBuio nroMmuanpoBanus. Bropoi 3akoH
MCH,Z[GJISI — 3aKOH PACHICIICHUS ITPU3HAKOB. ]_II/ITO.HOI‘I/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA. I'unoresa YUCTOTHI TaMET.

Ananuzupyroiiee ckpeuruBanue. [I[pomexxyTounbiil XapakTep HacienoBaHus. Paciernienne npu3HakoB MNPy HEMOJIHOM JOMUHUPOBAHUU.



JuruOpuaHoe ckpemuyBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO HACJIeIOBaHUS TMPHU3HAKOB. [luTomornueckne OCHOBBI JUTHOPHIHOTO
CKpELIMBAHMUSL.

CueruieHHOe HaclenoBaHue nmpusHakoB. Pabotel T. Moprana. CriensieHHOE HacjieI0BaHHE TE€HOB, HAPYIIIEHUE CICTUICHHS MEXIy TeHaMH. XPOMOCOMHAas
TE€OpUs HACJIEICTBEHHOCTH.

['eneruka nmosia. XpoMOCOMHBIN MEXaHU3M OIpeEIeTICHUS 1M0J1a. AyTOCOMBI M MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIi 1moJ. ['enerndeckas
CTPYKTYypa MOJIOBBIX XpomMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak mnenoctHas cucrteMa. [lneloTponus — MHOKECTBEHHOE JEHCTBUE TeHa. MHOKECTBEHHbIN ajuiesin3M. B3aumoieiicTBUe HeallIeIbHbIX T€HOB.
Kommnemenraprocts. Onucras. Ilonmumepus.

['eHeTHMYECKNT KOHTPOJIb Pa3BUTHS PACTCHHUH, )KMBOTHBIX W YEJIOBEKA, a TAKXKe (PU3MOJIOTHYECKUX MPOIECCOB, MOBEACHHUS W KOTHUTUBHBIX (DYHKIIHA.
I'eHeTnueckne MexaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35IMH — MapasuT» U «XO035SUH — MUKPOOHOMY. ['eHeTHYecKue acreKThl KOHTPOJIS U
W3MEHEHUS HACJICICTBEHHON MH(POPMAIIMH B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpauuu

Iloprpetst: I'. Menaens, T. MopraHs.

Tabauist u cxembl: «IlepBblit 1 BTOpoil 3akoHbl Mennens», « Tpetnii 3akoH Mennens», «AHaau3upylollee ckpeuBanue», «Hemoinoe 1oMuHIpoBaHuEY,
«CueruieHHOE HacJeIOBaHWE TPU3HAKOB Y 1apo3odwib», «['eHetmka momna», «Kapuotun demoeka», «Kapuotun aposzoduiibyy, «KapuoTunm nTHIBD,
«MHOXECTBEHHBIN ajjIeIn3My», « B3anmMoaeiicTBIE TEHOBY.

OO0opynoBaHue: MOJIECTL JUIsI JIGMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3usi THOPHUIIOB IEPBOTO ITOKOJICHHS W PACIICIICHUS IPU3HAKOB, MOJEIbL IS
JIEMOHCTPAILIMY 3aKOHA HE3aBUCHUMOI'O HACJIEIOBAHUS MPU3HAKOB, MOJIEIb JJISI IEMOHCTPALIMU CUEIJIEHHOTO HACJIEIOBaHUs NMPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «J{po3odumnay.

IIpakTHyeckasi padora «/3yueHnue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBD.

IIpakTnyeckas padora «l3ydenue pe3yabTaToB JUTUOPUTHOTO CKPEITUBAHUS Y APO30PIIBDY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

BaumoneiictBue reHotuna u cpensl npu GopmupoBanuu penotuna. MsMeHUMBOCTH MpU3HAKOB. KauecTBeHHbIE U KOJIMUYECTBEHHBIC MPU3HAKHU. Buabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJIEICTBEHHAs.

MonudukarnronHas U3MEHYHBOCTh. Polb cpenibl B popMUpoBaHUU MOIU(BUKAIIMOHHON W3MeHYnBoCcTU. HopMma peakunu npu3Haka. BapuaryoHHslii psa u
BapuainonHas kpusas (B. Moranncen). CoiicTBa Mo (pUKaIMOHHON N3MEHYNBOCTH.

I'enoTunmyueckast U3MEHUNBOCTH. CBOMCTBA T€HOTUITUYECKONW U3MEHYMBOCTU. BUIbI TEHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHas.

KomOunatuBHas n”3MEeHUMBOCTH. Mei03 1 TIOJIOBOM MPOIECC — OCHOBAa KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOWHATUBHOW U3MEHYUBOCTH B CO3/ITaHUU
TEHETUYECKOTO pa3HO0Opa3us B Mpeieax 0JJTHOTO BU/A.

MyTarnmoHHasi W3MEHYMBOCTh. BHUIBI MyTamuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHble. CIOHTAaHHBIE W WHAYIMPOBAHHBIC MYTallMH. SaepHBIC U
HUTOIUIa3MaTuyeckue myrtauud. ComMaTHUeCKue W TMOJOBble MyTauuu. [IpuyrMHBI BO3HUKHOBEHHMS MyTalui. MyTareHbl M UX BJIMSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIecca. 3aKOH TOMOJIOTHYECKUX PSAAOB B HaciencTBeHHou maMmeHunBoctu (H.M. BaBwiioB). BuesnepHas u3MEeHYMBOCTh U
HACJICACTBCHHOCTD.

Dnueenemura u SNUSEHOMUKA, POlb INUSEHEMUUECKUX PaKmopos 8 HACIe008AHUU U USMEHYUBOCMU (EHOMUNUYECKUX NPUSHAKOS Y OP2AHUMOB.

JdemoHcTpauuu

[optpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuiet u cxembl: «Buasl u3MeHUUBOCTHY, «MoaudukannoHHas U3MEHIHBOCThY», «KoMOWHATHBHAS M3MEHUUBOCTHY, «Meho3», «OmIo10TBOPEHHEY,
«"eHeTnueckue 3a00J€BaHMs YETOBEKa», « BUabl MyTaruiiy.




OO6opynoBaHue: )XKUBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUH, pucyHKH (pororpadun) )KUBOTHBIX C pa3IMYHBIMHU BUIAMU U3MEHUHNBOCTH.

JlabopaTopHasi padora «VccnenoBanrue 3aKOHOMEPHOCTEH MOIU(UKAIIMOHHOW M3MEHYMBOCTH. [locTpoeHHe BapHAIMOHHOTO psia M BapHAIIMOHHOU
KPUBOI».

IIpakTnyeckas padora «Myrtanuu y Apo30Guiibl (Ha TOTOBBIX MHKPOIIPETapaTax)y.

Tema 14. I'eHeTnKa YeiOBeKa

Kapuorun wyenoseka. MexayHapo/Has NMporpaMMa MCCIEJOBaHUS TI'eHOMa 4eloBeKa. MeTojpl M3yueHMs] TeHETHKH YeNIOBEKa: T'€HEaIOTMYeCKHi,
OJIM3HEIOBBIN, ITUTOTCHETHUYECKHUH, IMOMYJISIIMOHHO-CTATUCTUYCCKUN, MOJIEKYJsIpHO-TeHeTHYecKuii. COBpEMEHHOE OIpeIC/ICHHEe TeHOTHIIA: IMOJHOTCHOMHOE
CEKBEHHUPOBAHKE, TCHOTUIIUPOBAHUE, B TOM uucie ¢ nmomoinibio [11[P-anammu3a. HacnencrBennsie 3a0osieBanus 4elloBeKa. | @HHbIE U XPOMOCOMHBIE OOJIE3HU
yenoBeKka. bose3Hu ¢ HacIeICTBEHHOM IPEIpacioioKeHHOCThIO. 3HAUCHHE MEIMITMHCKON TEHETUKH B MIPEIOTBPAIICHUH M JICUCHUH TeHETUYECKHUX 3a00JIeBaHUM
YCJIOBCKA. MCIII/IKO-FGHGTI/I‘-ICCKoe KOHCYJIbTUPOBAHUC. CTBOJIOBI)IG KJIeTKU. IloHsITHE «Tre€HEeTUYECKOro rpy3a». 9TI/I‘-IGCKI/IC ACIICKThI I/ICCJIGILOBaHI/Iﬁ B 06JIaCTI/I
PEIAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJICTOK.

I'enetnueckue (akTOpbl MOBBIIICHHON YyBCTBUTEIBHOCTH YEIIOBEKA K (PM3MUECKOMY M XMMHUYECKOMY 3arpsi3HEHHUIO OKpYsKaromen cpensl. [ eneTnaeckas
MIPEAPACIIONOKEHHOCTh YEJIOBEKA K TTATOJIOTHSIM.

JdemoHcTpauuu

Tabmauib! u cxembl: «KapuoTun denoBeka», «MeTo bl H3ydeHHsI TEHETUKH YeIoBeKay, «[ eHeTnyeckre 3a001eBaHUs YETIOBEKay.

IIpakTHyeckasi padora «CocTaBlIeHUE U aHATIU3 POJIOCIIOBHOM.

Tema 15. Cestekuusi OpraHusMoB

JloMecTukanus u cenekuus. 3apokaeHue celeKuu 1 nromectukamnuu. Yuenue H. . BaBunosa o LleHTpax mpoucxoxaeHuss 1 MHOT0oOpa3usi KyJIbTYpPHBIX
pactenuii. Posb ceieknuu B CO3JaHUU COPTOB PACTEHUW M MOPOJ KUBOTHBIX. COpT, MOpoJa, MITaMM. 3aKOH TOMOJIOTMYECKHX DsJIOB B HACJIEICTBEHHOM
u3menunBoctu H. V. BaBunosa, ero 3HaueHue AJsl CENEKIIMOHHON pabOTHI.

Metoapl cenekMOHHON paldoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM W WHIWBUIYAIbHBIA. DTambl KOMOWHAIIMOHHOW cenekuuu. KcmbiTanue
MPOU3BOIUTENEH IO MOTOMCTBY. OTOOD MO TE€HOTHITY C TTOMOIIIBIO OIEeHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ momotsko aHanu3a JJHK.

HckyccTBeHHBIH MyTareHes3 Kak METOJ CEJIEKIIMOHHOM padoThl. PagualimoHHbIN 1 XUMUYECKUI MyTareHe3 Kak UCTOYHHUK MYTallui Y KyJbTYpHbIX (opM
opranu3MoB. Vcrosib30BaHre TEHOMHOTO PEAAKTUPOBAHUS U MeTOA0B pekoMOnHaHTHBIX JIHK mist momydyenust ucxoaHoro Matepuana sl CeNeKInu.

[Tonyuenue monurmmonoB. BHyTpuBHIOBas rudpuan3amnus. bau3kopoacTBeHHOE CKpellMBaHue, WM WHOpUIUHT. HepoacTBeHHOE CKpelMBaHUE, WU
ayTOpunuur. ['eteposuc u ero npuauHel. Micnons3oBanue rerepos3uca B cenekuun. Otnanéunas rudpunuzanus. [Ipeononenne 0ecrioaus MeXBUI0BBIX THOPUIOB.
JlocTrKEeHMS CEeNEeKIIMN PACTEHUIN U )KUBOTHBIX. «3€1EHAS PeBOIIOYULY.

CoxpaHeHHe U M3yYCHHE TEHETHYECKHX pPECYpCOB KYyIbTYpHBIX pPACTEHUH M WX JTUKAX POAUYEH IS CO3JAaHHUS HOBBIX COPTOB M THOPHUIOB
CEbCKOXO35MCTBEHHBIX KYNIbTYp. M3yuenue, coxpanenue u ynpasienue 2eHemuidecKuUMu pecypcamu ceibCKOX03aUCMBEHHbIX U NPOMbBICTIO8bIX HCUBOMHBIX @ YElAX
VAYUUEHUST CYUeCmBYIOWUX U CO30aHUs HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCILE C NPUMEHEHUEM COBPEMEHHBIX MemMO0008 HAYUHbIX UCCIe008AHUL, NEPeO08blX
uoetl u nepcnekKmuHbIX MexXHON0U.

JdemoHcTpauuu

[Moptpetsl: H. U. BaBusnos, U. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiel u cxembl: «LIeHTpBI MPOUCXOKACHUS W MHOT000pa3zus KyJIbTYPHBIX PACTCHUN», «3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOM
U3MEHYUBOCTHY, «MeTobl cenekumny, «Otnanéunas rudbpuanzanus», «MyTareHesy.

JlabopaTopHas padota «/3ydeHne cOpTOB KyJBTYPHBIX PACTEHUI U IIOPOJ JOMALIHUX KUBOTHBIX).




JlaGoparopHas padota «/3yueHne MEeTO10B CENEKIIMU PACTEHUID).

IIpakTnueckas padora «lIpuBuBKa pacTeHun».

Okckypenst «OCHOBHBIE METOABI W JIOCTHIKEHHUS CEJICKIIMM PACTCHHMM W JKUBOTHBIX (HA CEJICKIMOHHYIO CTaHIMIO, IUIEMEHHYI (depmy,
COPTOUCIIBITATENIBHBIN YUaCTOK, B TEIUIMYHOE XO35ICTBO, B 1a00paTOPHIO arpOyHHUBEPCUTETA MITH HAYYHOTO IICHTPA)».

Tema 16. BUoTeXHO0JI0THS U CHHTETHYECKAsI OHOJIOT U

OOBEKTHI, NCTIOTIB3yEMbIE B OMOTEXHOJIOTMH, — KJIETOUYHBIE U TKAHEBBIE KYJIBTYPbl, MUKPOOPTaHU3MBI, UX XapakTepucTuka. TpaauiioHHast OMOTEXHOIOT Us:
xJie0oneyeHne, MOJMyuYeHUEe KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOAenue. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHUKPOOMOIOTMUYECKHUX TEXHOJOTHH.
[IpousBoicTBO O€nKa, AMHHOKHUCIIOT U BUTAMIHOB.

Coznanue TEXHOJOTHMM W HMHCTPYMEHTOB LIEJICHANPABICHHOTO W3MEHEHHUSI M KOHCTPYHUPOBAaHUS T€HOMOB C LEJIbIO TMOJTYYEHHsS OPraHU3MOB M HX
KOMIIOHEHTOB, COJIEpKAIllUX HE BCTPEYAIOLIMECS B IPUPOJI€ OMOCUHTETUYECKUE ITYTH.

Krnerounas mnxkeHepus. MeToapl KyJabTyphl KJIETOK U TKaHeW pacTeHHi M >kMBOTHBIX. KpmoOanku. ComaTmueckas ruOpuau3anus U COMATHUYECKUN
smOpuorenes. Mcnonb3oBanue ramaionioB B CEICKIUN pacTeHUU. [lonyueHue MoHoKIOHAIbHbIX anmumei. Mcnonb308anue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
aumumen 6 meouyure. ICKyCCTBEHHOE OIUIOJOTBOpEHUE. PEKOHCTPYKIMS SHIEKIETOK W KJIOHHPOBAHHE JKUBOTHBIX. METOJ TpaHCIUIAHTAlUU SAep
KIIETOK. 1exnonocuu 0300posieHus, Kyaibmusupo8aHus u MUKPOKIOHAILHO20 PASMHONCEHUSL CeNbCKOXO3AUCMBEHHbIX KYIbMYP.

XpoMmocoMHas U TeHHas uHxkeHepus. VckyccTBeHHBIN CHHTE3 reHa u koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cosoanue mpanceennvix opeanuzmos.
JlocTuxkeHMs ¥ epCIeKTUBBI XPOMOCOMHON U T€HHOUM MHKEHEpUU. DKOJIOTMUECKUE U 3TUYECKUE POOIeMbl TEHHON MHXKEHEPHH.

Menununckue ouorexnonoruu. [loctrenomuas mudposas mequiuHa. [1I[P-nmuarnoctiuka. MetaGonoMHbIN aHANIN3, TEHOLIEHTPUUECKUN aHAIIU3 TPOTeoMa
YelloBeKa JUISl OIICHKW COCTOSTHUSI €ro 3JI0pOBbs. VICIOnb30BaHWE CTBOJIOBBIX KIETOK. TaprerHas tepamus paka. 3D-OunowmkeHepus s pa3paboTKu
(dbyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/JaHMsI KOMIUIEKCHBIX TKaHEH couYeTaHWEeM TEeXHOJOTHI TpEXMEPHOTO OMONPUHTHHTA U ckaddonIuHTa
JUTSL PETICHUS 33]1a4 TePCOHATM3UPOBAHHON METUITUHBI.

Coznanue BEKTOPHBIX BAKIUH C IIeNbI0 oOecredeHrs KOMOMHUPOBAHHOM 3aiUThl OT Bo3Oyauteneii OPBU, ycraHOBIIeHHE MOJEKYISIPHBIX MEXaHHU3MOB
¢bynkunonupoBanus PHK-conepkamumx BupycoB, BBI3BIBAIONIUX 0CO00 OMacHbIe 3a00I€BaHUsI UEJIOBEKA U AKUBOTHBIX.

JdemoHcTpauuu

Ta6J'II/IIIBI U cXeMbl: «lIcroiabp3oBanue MHUKPOOPTaHU3MOB B IMIPOMBINIJICHHOM ITPOU3BOJICTBEY, «Knerounas HHXXCHCPUA, «I'ennasa HWHXXCHCPUA».

JlabopaTopHasi pabora «/3ydueHre 00beKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «llomydeHne MOJIOYHOKHUCIBIX TIPOAYKTOBY.

IKcKypeust «bHOTeXHONIOTHS — BayKHEHIIIas MPOU3BOIUTENbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE MTPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOIUOHHBIX NMpeCTABJIEeHHH B OM0JI0THH

OomonnonHas teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS AapBUHN3MA. JKu3Hb 1 HayuHas nestenbHocTs Y. JlapBuHa.

JIBmokymiye cuiibl SBomonuK BuaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh Pa3MHOKEHUSI OPraHU3MOB, HACJIE/ICTBEHHAs M3MEHYMBOCTh, OOphOa 3a
CYIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunternueckor teopun HBomonuu (CTD). Heittpanbnas Teopusi sBomtonnu. CoBpeMEHHas ABOIONMOHHAS OWOJIOTHs. 3HAYCHHE
HBOJIIOI[MOHHON TEOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUPA.



JleMmoHcTpanumn

Hoptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y. lapsun, C. C. Yersepuxos, U. . llImansraysen, Jx. Xonnein, /1.
K. benses.

Tabmuuer u cxemsl: «Cucrema sxuBoit mpupoasl (mo K. Jlunnero)», «JlectHuma >xuBbix cymiectB (mo Jlamapky)», «Mexanusm (HopMUPOBaHHS
MIPUCIIOCOOJICHUH y pacTeHHI U )KUBOTHBIX (110 Jlamapky)», «Kaprta-cxema mapmpyta mytemectBust Y. Jlapsunay, «Haxoaku Y. JlapBunay, «@opMbl 00pbObI 32
cymecTBoBaHuey, «Ilopobl romy0Oeii», « MHOT0OOpasue KyIbTYpHBIX (hOpM KamycThl», «[lopo bl JOMANTHUX JKUBOTHBIX», «CxeMa 00pa3oBaHus HOBBIX BUIOB (110
Y. NapBuny)», «Cxema COOTHOUICHHSI IBUKYIIUX CHJI SBOIIOIUI», « OCHOBHBIE MOJIOKEHUS CHHTETHYECKON TEOPUU IBOTIOLINY.

Tema 2. MUKpPO3BOJIIONUSA U €€ Pe3yJbTAThI

[Tonynsnus Kak 31eMeHTapHas eMHHLA 3BOIOLMH. COBpEMEHHbIE METO bl OLIEHKH '€HETUYECKOI0 Pa3HOO0pas3us U CTPYKTYpbI nonmyJsaiuii. MizmMeHnenue
reHo(OH/Ia MOMYJIALNY KaK 3JIEMEHTAapHOE YBOJIIOIMOHHOE SIBICHUE. 3aKOH TeHeTrnueckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (akTOpbl (IBMXKYIIHME CHJIbI) 3BOMIOLMU. MyTaunmoHHbli mponecc. KomOuHaTtuBHas HM3MEHUYMBOCTh. Jlpeild reHoB — ciydvaiiHble
HEHAIpaBJICHHbIE U3MEHEHHUS YaCTOT aJulesield B Monyssuax. D¢ ekt ocHoBatems. Ipgdexm Oymuinounozo copaviuika. CHUMCEHUe 2eHemU1ecKo2o pazHooopasus:
npuuunsbl u creocmeusi. llpossienue spgexma Opeiicha ecenos 6 oOonvuwux u manvix nonyaayusx. Murpanuu. M3omsamus monynsnuid: reorpadpuyeckas
(mpocTpaHCcTBeHHAas1 ), Orogoruueckas (penpolyKTUBHas).

EcrectBenHblii oTOOp — HampaBmstomuil ¢axkrop sBomroruu. DOpMbl €CTECTBEHHOIO OTOOpa: JBMXKYILMH, CTAaOWIM3UPYIOLIUH, pa3pbIBaOIINi
(nu3pyntuBHbIi). [1os10BOM 0TOOP. BO3HUKHOBEHKE U 3BOJIOLUS COLIUATIBHOIO TOBEACHUS KUBOTHBIX.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT MUKPOABOIIONHMU. BO3HUKHOBEHHE MpUCIOCOONIeHNH Yy opraHu3MoB. ApoMop(do3bl U UIMOaJaNTalUu.
[Ipumepsl npucnocoOIeHnit y opranu3mMoB: Mopdosiornyeckue, Gpru3noaoruueckue, OnoxuMudyeckue, nopeneHyeckue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH
OpPraHU3MOB.

Bupn, ero kputepun u crpykrypa. BunooOpasoBanue kak pe3ynbTaT MUKpOIBotoLK. M3omsiust — kiaroueBoit pakTop BugoodpazoBanus. [1yTu u criocoOst
BU000pa30BaHus: ajulonarpuyeckoe (reorpaduueckoe), CUMIATPUIEecKoe (IKOJIOTHIECKOE), «KMTHOBEHHOE» (TIOJIMIUIONIN3alus, rudpuu3anus). JJmuTeasHOCTb
9BOJIIOIIMOHHBIX TIPOIIECCOB.

MexaHu3mbl GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Pounb sBosIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJI0B COXpaHEHUs OMopazHo00pa3us. MUKPOIBOIIOLMS U KOIBOJIIOIMS [TAPAa3UTOB U UX XO35EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpBOBI C HEll.

JdemoHcTpauuu

Hoptpetsr: C. C. YUerBepukos, D. Maiip.

Tabmumipt 1 cxembl: «MyTalmoHHAs ©3MEHUNBOCTEY, «IlomysiiinonHas cTpykTypa Buaa», «Cxema mposBiieHus 3akoHa Xapau—Baitaoepray, «/IBmwkyime
CHJIBI 3BOJIIOLIUNY, «DKOJOTHYECKash M30JIALUS TOMyJsSuil ceBaHCKOW (openm», «I'eorpaduueckas M30MALUSA JIMCTBEHHUIBI CUOMPCKOW W JIMCTBEHHHIIBI
naypckoit», «llomynsnnoHHble BOJIHBI YUCICHHOCTH XMIIHUKOB U XKepTB», «CXeMa JeHCTBUS eCTECTBEHHOTO 0TOopay, «PopMbl OOpHOBI 3a CyIIECTBOBAHHUEY,
«MHnycrpuanbHbll  MenaHu3zM», <«OKuBble uckonaemsie», «IlokpoBUTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpenynpexnaromias oxpacka KUBOTHBIXY,
«®Dusnonoruueckue anantanuny, «IIpucrnocoO0IeHHOCTs OpraHU3MOB U €€ OTHOCUTENbHOCTH», «Kpurepuu Buma», «Buabl-nBoitHuku», «CTpykTypa BuAa B
npupoze», «Crnocodsl BuaooOpa3oBaHus», «I'eorpadguueckoe BUa000pa3oBannue TPEX BHUIOB JIAHABIIIEH, « DKOJOTHUECKOEe BU000pa30BaHNE BUAOB CHHHIDY,
«ITomurmonapl pactenuity, «KamycTHO-peeuHbIi THOPUTY.

Ob6opynoBanue: repdapun pacTeHuil, KOJUIEKIMU HACEKOMBIX, Yy4elia NTHIl U 3Bepeil ¢ MpUMepaMu pa3InYHbIX PUCIIOCOOICHHH, Yydera ITULl U 3Bepei
pPa3HBIX BUJOB, TepOapuu pacTeHUN OJIM3KUX BUIOB, 00PA30BABIINXCS PA3TUIHBIMH CIIOCOOAMH.

JlabopaTopHasi paboTa «BrIsBIeHNE H3MEHYUBOCTH Y 0COO€H OTHOTO BUIAY.

JlaGopaTopnas padora «IIpucnocoOieHns opraHu3MoB U UX OTHOCHUTEINIbHAS 11€J1€CO00Pa3HOCTbY.




JlabopaTopnasi pa6oTa «CpaBHEHHE BUAOB [0 MOP(POJIOTHIECKOMY KPUTEPHIO).

Tema 3. Makpo3BoIIoUs U €€ pe3yJbTaThl

Mertoabl U3ydeHus: Makpo3BoIonuu. [laneonTonornyeckre MeToabl U3ydeHus BotoLuu. Ilepexonnblie (opMbl U pUIOreHETHYECKUE PSAIbl OPTaHU3MOB.

buoreorpaduueckue metoasl u3yueHus sBosonun. CpaBHeHHne (iiopbl U (hayHbl MaTEpUKOB M OCTPOBOB. buoreorpapuueckue odmactu 3emiuu. Buabi-
9H/IEMUKU U PEITUKTHIL.

DOMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(]OIOTHYEeCKHe METO/IbI M3yUCHHSI IBOJIONHH. | eHeTHUeCKHe MEXaHU3MbI SBOJIIOIMN OHTOTEHE3a U TOSBICHUS
9BOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U aHATIOTMYHBIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYISIpHO-TEHETHYECKHE, OMOXUMUYECKUE U
MaTeMaTHYECKUE METO/IbI M3ydeHUs 3Boonnu. ['omonoruunbie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBbEB.

XPOMOCOMHBIE MYTALIUU U IBOJIIOLUS TEHOMOB.

OOmme 3akoHOMEpHOCTH (IIpaBWia) 3BOMIOUMU. [Ipunyun cmensvi Gyukyui. HeoOpatumocTs 3Bomonnu. AnantuBHas panuanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIIOLHH.

JdemoHcTpauuu

[optpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiep, O. ['ekkensb.

Tabmuer 1 cxembl: « OUIOTEHETUYECKUN PsAJ JIOMIATN», «ApXeonTepukcey, «3Bepo3yOwie smepb», «Creromedans, «Pununodurter», «CemeHHbIE
narnopoTHUKW», «buoreorpadguueckue 30HbI 3emian», «lpeiid koHTHHEHTOBY, «PenukTb», «HayanpHble cTaauud 3MOPUOHANIBHOIO Pa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «] OMOJIOTUYHBIE 1 aHAJIOTUYHBIE OPTaHbD», «PyIHUMEHTHI», « ATaBU3MBI), « XpOMOCOMHBIE HA0OPHI YEIOBEKa U INMIaH3e, «| TaBHbIe HATIPaBICHUS
IBOJIIOLIUIY, «O01I1e 3aKOHOMEPHOCTH IBOJTIOLIUI.

O6opyioBaHMe: KOJUIEKINH, FrepOapru, MyJISKH UCKOITAaEMbIX OCTaTKOB OPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUY HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU Ha 3eMie

HayuHnble runoressl MpoUCXOXKACHUS KU3HU Ha 3emiie. AOUoreHes M mnaHcrepmus. JJoHaydHble IPEICTaBICHUS O 3apOXKACHUU KU3HU (KpEealliOHU3M).
['unore3a MOCTOSIHHOTO camMoO3apoKJIeHUs XKU3HU M €€ omnposepxkeHue onelitaMmu @D. Penu, JI. Cnamumannanu, JI Ilacrepa. IlpoucxoknaeHue >KuU3HH U
acTpoOMOoJIOTHS.

OcHOBHBIE 3Tanbl HEOpraHW4YecKkoi sBoonuu. [lnanerapHas (reosoruueckas) HBOIONUSA. XUMHUYECKast HBOJIONUSA. AOMOT€HHBIN CHHTE3 OpraHUYeCKUX
BenlecTB U3 Heoprannyeckux. OmbiT C. Munnepa u I'. FOpu. O6pa3zoBanue nmonumepoB u3 MoHomepoB. Koanepsatnas runoresa A. WU. Onapuna, rumoresa
nepBuyHoro OynsoHa J[x. Xonzeiina, renerndeckas runoresza I'. Mémnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue MmeMOpaH
Y BOBHMKHOBEHHUE MTPOTOKIIETKH.

Hctopus 3emnu u Metonsl e€ u3yueHus. VIckomaemble OpraHuueckue ocTaTkd. ['eoxpoHonoruss u e€ Mmetonbl. OTHocuTenbHas U aOCOOTHAS
reoXpoHOJorus. ['€0OXpOoHOIOrnYecKast mKajia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HauanbHble 3Tanbl opraHMyeckor 3BONIONMHU. [1osBI€HNE U HBOJIOIUS MEPBBIX KIETOK. DBOJIONUSA MeTabonn3Ma. BO3HUKHOBEHUE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIEHKH KaK aHAJIOT NEepBbIX Ha 3emie coodmecTB. CTpoMaTonuThl. [IpokaproThl U 93yKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (cuMOnoreHes). DBONIOIMOHHOE POUCXOXKIEHHE BUPYCOB. [IponcXokIeHre MHOTOKIIETOYHBIX OPraHu3MOB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYyIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJNIIONMU BBICIIMX pacTeHHi. OcHOBHBIE apoMop¢o3bl pacTeHui. Boixox pacrenmii Ha cymry. IlosiBIeHHE CHOPOBBIX PACTEHUU H
3aBOeBaHME UMH cylnd. CeMeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUI.



OCHOBHBIE ATaIBI IBOJIIOIUHN KUBOTHOTO MHupa. OCHOBHBIE apoMop(}o3bl )KUBOTHBIX. BeHckas (ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOp0BBIE KUBOTHBIC. JKHU3HB B BOJIE. DBOMIONUS TTO3BOHOYHEIX. [Iponcxoxaenue ampuduit u pentuwmmii. [IporcxoxaeHrne MICKOMUTAOIMNX U
ntull. [Ipuanun kinoueBoro apomopdo3za. OcBoeHnre 6ecro3BOHOUYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xxu3HM Ha 3emiie 1O 3paM U TIEPUOaM: apXeid, MPOTEPO30H, AIe030H, Me3030M, KaitHO30i. OOIIas XapakTepUCTUKA KIIMMATa U T€OJIOTHIeCKIX
nporueccoB. [losiBieHne 1 paclBeT XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHUe: €ro YCIOBHS U BIUSHUE HA Fa30BbIA COCTaB aTMOC(EpPHI.

MaccoBbie BBIMUPAHHS — SKOJOTUYECKUE KPU3UCHI TPONUIOTo. [IprunHbI U ciieIcTBHUSI MAaCCOBBIX BbIMUpaHUui. COBpEMEHHBIHN KOJIOTMUYECKUN KPU3HC, €T
ocobenHoctu. [Ipobiema coxpaneHus: OnopasHo0Opa3us Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro Mupa. [IpuHIune! Knaccudukanuu oprann3mMoB. OCHOBHBIE CHCTEMAaTUYECKHIE TPYIBI OPTaHU3MOB.

JleMoHcTpanuun

Hoptpetsr: ®. Peau, JI. Cnamnanuanu, JI. Ilactep, U. . Meunukos, A. 1. Onapun, Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauiet u cxembl: «Cxema onbita @. Peqny», «Cxema omnbita JI. [TacTepa o usyueHuto camo3apokaeHus ku3am», «Cxema onbita C. Mumnepa, I'. FOpuy,
«JTanbl HEOPraHUIECKOW IBOIIONUNY, «[ eoxpoHOIOrHYecKas mkana», «HagampHbie Tambl OpraHudecKoi BOIONUNY, «CxeMa 00pa3oBaHUs dYKapHOT IMyTEM
cumbuoreneza», «CucreMa 3KUBOH mpupoasl», «CTpoeHue Bupyca», «Apomopho3bl pacteHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJAOPOCINY,
«MHoroxkJeTouHbie BOAOpocny, «Mxuy, «IlanopotHukny, «I oioceMeHHbIe pacTeHus», «Opranbl IBETKOBBIX pacTeHUi», «CxeMa pa3BUTHUS ’KUBOTHOT'O MHUPaAy,
«Apomopdo3sl KUBOTHBIX», «IIpocrelimey, «Kumeunononoctueie», «Ilnockue uepBuy, «Unenucronoruey, «Poiob», «3eMHOBOIHBIEY, «IIpecMbIkatouecs»,
«Itnue», «Muekonuraromue», «PazBurre Ku3HM B apXEeHUCKOU spe», «Pa3BuTHhe KU3HU B IIPOTEPO30MCKOU 3pe», «Pa3BuTHE KU3HHU B NAIEO30MCKON 3pey,
«Pa3BuTHe )XKM3HU B ME3030MCKOH 3pe», «PazButue ®u3HU B KalHO30MCKOU 3pe», «CoBpeMEeHHast CUCTEMA OPraHUYECKOT0 MUPay.

Ob6opynoBanue: repdapuy paCTeHU Pa3IMYHBIX OT/IEIOB, KOJUICKIIUH HACEKOMBIX, BIAXKHBIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIHH
UTJIOKOXKUX, CKEJIEThI MIO3BOHOYHBIX )KMBOTHBIX, Uyuesa MTHI] U 3Bepei, KOJJIEKIIMN OKAMEHEJIOCTEH, MOJIE3HbIX NCKOMAEMbIX, MYJISDKA OPraHUYECKHUX OCTAaTKOB
OpraHU3MOB.

BupryanbHas 1abopatopuasi padora «MonenupoBanue onbiToB Musiepa—tOpu mo u3ydeHnto aOMOTeHHOTO CHHTE3a OpraHMYeCKHX COSAMHEHUH B
NepBUYHON aTMocheper.

JlabopaTopHas padora «/3ydyeHne U onucaHue UCKOMAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTHyeckasi padora «3yueHne ocOOEHHOCTEHN CTPOEHUS PACTEHUIN PA3HBIX OT/ICIIOBY.

IpakTnyeckas padora «l3ydeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX JKUBOTHBIXY.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOTreHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTHH.

CraHoBIIEHHE IPEJICTABICHUN O MPOUCXOKICHUH YelloBeKa. Pennrnosnsie Bo33penus. CoBpeMeHHbIe Hay4HbIe TEOPUH.

CxoncTBO 4YenoBeKa € KUBOTHBIMU. (CHcTEMaTHYECKOE IOJIOKEHHE uenoBeka. CBHIETENbCTBA CXOJCTBA YEJIOBEKA C JKMBOTHBIMM: CPaBHUTEIBHO-
Moponoruueckue, 3MOpuoiorndeckue, (Gpunoaoro-OnoxuMuyeckue, nopefeHueckue. OTIMYUS 4YeToBeKa OT KUBOTHBIX. [IpsMOXOXIeHHEe U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra XU BTOPOI CUTHAJIbHOW CUCTEMBI.

JIBmoky1iue cuibl (pakTopbl) aHTponoreHe3a: 61oaornyeckue, counaabHble. COOTHOIIEHNE OMOIOIMYECKUX U COITMAIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUU aHTponorenesa. PanHue yenoBekooOpasHble 00e3bsHbI (TPOKOHCYJIBI) U pAaHHHUE TTOHT Ul — O0IIHE IPEAKH YeT0BEKOOOPAa3HBIX 00€3bsH
U JII0AIeH. ABCTPaJIONUTEKHN — IBYHOTHE MPEIKH JItoAeH. YeIoBEK yMeblid, NEPBBIE U3TOTOBJICHUS OPYyAUH TpyAa. YeToBeK NPsIMOXOISIINI U MEPBBIN BHIXO/ JT0IEH
3a npenensl Adpuku. Yenosek reiinensOeprckuii — o0 MpeioK HeaHepTalbCKOTro YeJIOBeKa M YeJIOBEKa pasyMHOro. YelnoBeK HeaHIepTaIbCKUNA KaK BHI
J0JIeH XOJIOAHOTO KiauMaTa. YelnoBeK pa3yMHBIH COBPEMEHHOTO THIIA, ICHUCOBCKUN YEI0OBEK, OCBOCHIE KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u
[aJIEOr€HOMUKA.



DBOJTIONHS COBPEMEHHOTO YesIoBeKa. EcTecTBEeHHBIN 0TOOp B MOMYJIANMSIX YeloBeKa. MyTallmoOHHBIN Mporiecc U mosmmMopdusm. [lonmynsinroHHbIe BOJIHEI,
npeii¢ reHoB, MUrpanus u «3PPeKT OCHOBATENN B TOMYJISIHIIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue packl. [lonstue o pace. bomibine pacel: eBporieonanas (eBpasuiickas), aBCTpaio-HErpouaHas (3KBaTOpUaibHast ), MOHTOJIOMAHAs (a3UaTCKO-
amMepuKaHcKasi). Bpems u myTu pacceneHus 4enoBeka Io rianere. EquHcTBo yenoBeueckux pac. Hayunas HecocTtosiTensHOCTh pacu3ma. [IpucrocoGieHHOCTh
yeJloBeKa K pa3HbIM YCIOBUSAM OKpYyXKaromiei cpenbl. BinsHue reorpadudeckoii cpenbl u apeiida reHoB Ha MOP(OIOTHIO U PU3UOJIOTHIO YEJIOBEKA.

MeXIUCIUTUTMHAPHBIE METOABl B (PM3HUECKON (OMOIOTHYecKOi) aHTPOIOJIOTHH. DBOJIOIUOHHAS AHTPOTIOJIOTHUSI U MaJICOAHTPOIIOJIOTHS Y€TIOBEUSCKHUX
nomyJsiiui. buoconnanbHbie Ucce0BaHUS IPUPOABLI YeroBeka. McciaenoBanue K03BOIIOIUN OHOJIOTHYECKOTr0 U COLMAIBHOIO B YETIOBEKE.

JdemoHcTpauuu

Hoptpetst: Y. Hdapsun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabnuier 1 cxembl: «MeTOobl aHTPOTOIOTUNY, «I"0IOBHON MO3T uesoBeKkay, «HemoBekooOpasHble 00e3bsIHbI», «CKeNeT YenoBeKa M CKEJIeT HIMMITaH3e,
«PynMMeHTBl U aTaBU3MbD», «/IBHXKyIIME CHIIBI aHTPONOrEHE3a», «IBOJIOIMOHHOE JPEBO 4YEJIOBEKa», «ABCTpajonuTek», «YenoBek ymensiin», «HemnoBek
npsIMOXoAIIuiy, «/leHucoBckuii uenosex» «Heannepranbip», «KpomanboHIb», «IIpenku yenoBeka», « ITanbl IBOJIIOLMH YeJIOBEKa», «Packl yenoBekay.

O6opyoBaHME: MYJISDKA ~ OKAMEHENIOCTeH, TMPEAMETOB MaTepualbHOW KyJIbTypbl MPEAKOB dYeloBeKa, penpoiykiuu (doTtorpaduu) KapTuH C
MHU(POJIOTHUECKUMH U OUOJICHCKUME CIOKETaMHU TPOUCXOXKICHHS YelloBeKa, (hoTorpaguy HaXOIOK MCKOMAeMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4eJoBeKa U yeperna MIKUMIIaH3€, MOJIeb KUCTH YEJI0BEKa U KMUCTH LIMMITaH3€, MOJIETIU TOpCa IIPEIKOB YEJIOBEKA.

JladopaTopHasi padora «/3ydeHre 0COOCHHOCTEH CTPOCHHSI CKeJIeTa YeJI0BEeKa, CBSI3aHHBIX C MPSMOXO0XKICHUEM).

IIpakTuyeckasi padora «/3yueHue sKOIOrMYECKUX aIaNTALMI YEeTOBEKay.

Tema 6. IKo0J10rMsi — HAYKAa 0 B3aHMOOTHOIIIEHHSIX OPTaHU3MOB U HA/IOPraHM3MEHHbIX CHCTEM € OKPY:Kalolleil cpeaoi

3apoxaeHue U pa3BUTHE dKooruu B Tpynax A. 'ym6onsara, K. @. Pynwe, H. A. CeBeprioBa, O. ['exkens, A. Tencnu, B. H. Cykauépa. Paznens! u 3aqaun
9KoJ0TUd. CBSI3b KOJIOTHH C IPYTUMU HAyKaMH.

MeTtoastl sxonoruu. IloneBsie HaOmOAEHUA. DKCHEPUMEHTHl B IKOJOTHHU: MPHUPOAHBIE U JabopaTopHble. MoAenupoBaHue B SKOJOTHH. MOHUTOPUHT
OKPY’KaIOIIEH Cpeibl: TOKATbHBIN, pETHOHAJIBHBIN U TTI00aTbHBIH.

3HaueHHE SKOJIOTMUECKUX 3HAHUM /I YelOoBeKa. DKOJOTMYECKOE€ MHUPOBO33PEHHE KAaK OCHOBA CBs3el dyenoBeuecTBa ¢ npuponoil. dopmupoBanue
9KOJIOTUYECKON KYJIBTYPhI M 9KOJIOTHUYECKON TPaMOTHOCTH HaCEICHUSI.

JdemoHcTpaumuu

Hoptpetsr: A. I'ymbonsar, K. @. Pynee, H. A. CeBepuios, O. ['ekkensb, A. Tencnu, B. H. Cykaués.

Tabauiet u cxeMsbl: «Pa3nensl axonoruny», « MeTo bl FKoIOTHnY», «CXeMa MOHUTOPUHTA OKPYIKAIOIIECH CpeIbIy.

JlaGoparopHas padota «/3yueHne MEeTO0B IKOJOTHUECKUX UCCIECTIOBAHUI.

Tema 7. Opranusmsbl U cpea 00UTAHUSA

Dkosnorudeckre (HpakTopsl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukanus sxonorndeckux GpakTopoB: aOMOTUYECKUE, OMOTHUYECKHE, AaHTPOIIOT EHHBIE.
OOmme 3aKOHOMEPHOCTH JEUCTBHUSI HKojorudeckux ¢akrtopoB. I[lpaBuno mumaumyma (K. npenrens, 1O. JInbux). TomepaHTHOCTh. DBpUOHMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak dKojorundeckuii pakrop. JlecTBHE pa3HBIX YUYaCTKOB COJTHEUHOTO CIIEKTpa HA OPraHU3MbI. DKOJOTUYECKHUE TPYIIIBI
PacTeHMI U KUBOTHBIX 10 OTHOLIEHUIO K CBeTY. CUrHaJIbHAs POjb cBeTa. POTONEPUOANU3M.

Temneparypa kak skojgoruueckuii gakrop. JeiicTBue TemnepaTypsl Ha opraHu3Mbl. [[0MKHUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTCPMHBIC U
CTCHOTCPMHBIC OPTraHU3MBbI.



BraxxnocTs kak 3xonorudeckuii axrop. [lpucnocobnenus pacTeHUi K Moaaep)aHuo BogHOTO Oananca. Kiaccudukamus pacTeHuid Mo OTHOIIEHUIO K
BoJie. [IprcrnocobneHust d)KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOMTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs, TTyOWHHAs MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKUE
0c00EHHOCTH cpell 00MTaHusl opraHu3MoB. IIpucnocoGienust OpraHu3MOB K KH3HH B Pa3HBIX Cpeaax.

buonoruueckue putmbl. BHennue u BHyTpeHHHUE puTMbl. CyTOYHBIE M TOJAUYHBbIE PUTMBI. [Iprucrnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HH.

XKuznennsie opmbl oprann3MoB. [lonstre o xusHeHHON Qopme. KuznenHsie GoOpMbl pacTeHUil: IepeBbs, KYCTaPHUKH, KyCTAPHUYKU, MHOTOJIETHUE
TpPaBbl, OIHOJIETHHUE TPaBbl. JKU3HEHHBIE ()OPMBI )KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue dakropsl. Buasl 6MOTHYECKMX B3aUMOJEHCTBUM: KOHKYPEHIIMS, XHUIIHHUYECTBO, cuMOM03 u ero ¢opmbl. I[lapasutusMm, koomeparus,
MyTyan3M, KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxyeOHWYecTBO). Herpoduueckue B3ammopeicTBusi (Tomudeckue, dopudeckue, dadpudeckue). 3HaueHUE
OMOTHYECKUX B3aMMOJICHCTBHI JIJIs CYIIIECTBOBAHHUSI OPTaHU3MOB B cpejie ooutanus. [IpyuHIUT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpauuu

Tabauiel 1 cxembl: «IKonoruueckue hakTopb, «CBETOBON CHEKTP», « IKOJIOTHUECKHUE TPYMIIbl )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TermnoKkpoBHbIE
KUBOTHBIEY», «XOJIOIHOKPOBHBIC JXUBOTHBIC», «DU3MOIOTHYECKUE aTanTaluil >KUBOTHBIX», «Cpenpl OOMTaHMS OPTraHU3MOBY», «BHOJIOTHYECKHE PHUTMBED,
«OKuznennsie popmbl pacTeHuin», « KusHeHHbIe (POPMBI AKHUBOTHBIX», « IKOCHCTEMA IIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «Llemu nutanus»,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «KommeHcammzmy».

Oo6opynoBanue: repOapu PacTeHUN M JKUBOTHBIX, MPUCIOCOOJICHHBIX K BIHUSHUIO PA3IMYHBIX IKOJOTHYECKHX (PAKTOPOB, repOapuu CBETONIOOMBBIX,
TEHEIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOMBBIE, TEHEMIOOMBHIC U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHS, TepOapHH U KOJUIEKIIUU TETUTOIIOOMBBIX,
3MMOCTOMKHUX, MOPO30YyCTOMUUBBIX PACTEHUM, Yydesa NTHUIl U 3Bepel, repOdapun pacTeHuil, OTHOCAIIUXCS K TUrpoduTam, kcepoduram, Me3opuTaM, KOMHATHbIE
pacTeHMsl JaHHBIX TPYMI, KOJUIEKIMHM >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpeaax, repbdapuu M KOJJIEKIMU PACTEHMH M >KMBOTHBIX, OOJQJAIOIIMX YepTaMu
IPUCIOCOOICHHOCTH K CE€30HHBIM M3MEHEHUSM YCIOBHUH KHM3HH, repOapuu U KOJUIEKIIMM PAcCTEHUI M JKUBOTHBIX Pa3JIMYHBIX JKU3HEHHBIX (OpPM, KOJIJIEKIHUU
KUBOTHBIX, YUAaCTBYIOIIMX B PA3JINYHBIX OMOTHUECKUX B3aUMOIEHCTBUSAX.

JlaGopaTopuasi padora «BbisiBIeHHE TPUCIIOCOOIEHUN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlabopaTopHas padora «BrisiBiIeHHE TPUCTIOCOOICHUM OPTAaHU3MOB K BIIUSHHUIO TEMIIEPATYPhD.

JlaGopaTopHasi padoTa « AHAaTOMHUYECKHE OCOOCHHOCTU PACTEHUN U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJiorust BUA0OB U NMOIYJISI LU

DKOJIOTHYEeCKHE XapaKTepUCTHKU monyisaiuu. ITomynsnus kak Ouojoruueckas cucrema. Ponb HEOIHOPOIHOCTH cpenbl, (HU3HMUecKuX OapbepoB U
0COOEHHOCTEH OHOJIOTHH BUAOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpPHI momyJsiuuii. OCHOBHbIE MOKA3aTeNH MOIMYJISLNN: YUCIEHHOCTb, MJIOTHOCTD,
BO3pacTHas U MOJIOBAsi CTPYKTYpPa, POKIaEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTb, MUTPALIMSL.

DKoJiIornYecKas CTpyKkTypa nomyiasuuu. OneHka YuCciaeHHOCTH MOMyJISIMUK. JnHaMuKa nNonyJIsiuny 1 €€ peryJisanus. bBuoTH4ecKuil MOTeHIMaI MO YJISALUH.
MopenupoBaHue AMHAMHUKH ToMysiu. KpuBble pocta YiCcIeHHOCTH nonysisiuui. KpuBble BDKUBaHUS. Perynsius YuCIeHHOCTH MOMYJIALU: poib (GakTopoB,
3aBUCSIIMX U HE 3aBUCAIIUX OT INIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuaoB (r- u K-crparerun).

[Tonsatue 06 sKoMOrHUECKOM HuUIlIe BUaa. MectooOutanue. MuoromepHast MoJienb sKonorudeckoi Humu Jx. M. Xarunacona. Pazmepsl 9K0I0ru4ecKkoit
Humy. [foTeHnmanbHas U peann30BaHHasT HUILN.

Bun kak cucrema nomnyssauuid. Apeassl BUI0B. BUIIbI U NX JKU3HEHHBIE CTPATErMH. DKOJIOTHYECKUE SKBUBAICHTHI.

3aKOHOMEPHOCTH MOBEIEHUS U MATPALMN KUBOTHBIX. brosiornueckne nHBa3uu 4y KEPOAHBIX BUJIOB.

JdemoHcTpauuu

[optper: Ix. . XaT4uHCOH.



Tabnuiel ¥ cxembl: «DKOJOTMUECKUE XapaKTEPUCTUKH MONYJIAIUN», «[IpocTpaHCTBEHHAs CTPYKTYpa MOMYJISALMW», « Bo3pacTHble MUpaMuIbl MOMYJISALUN,
«CKOpOCTBh 3aceseHUs TOBEPXHOCTU 3EMJIU Pa3InYHBIMU OpraHu3sMamm», «Moaens sxosnornyeckoit Humm Jx. M. XaTunHcoHnay.

Ob6opynoBaHue: repdapuy pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JlaGopatopHnas padora «IIpucnocoOneHus ceMsH pacTCHUI K PACCEICHUION.

Tema 9. Jkos10rusi co001IECTB. IKOJIOTHYECCKUE CHCTEMBI.

Coo0miecTBa opraHu3MoB. buoieHos u ero crpykrypa. CBsi3u MeX1y OpraHu3MamMu B OMOIICHO3E.

Okocuctema kak oTkpeitas cucrema (A. Jlx. Tencnu). @yHKIMOHANIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEAYLECHTHI.
Tpoduueckue ypouu. Tpopuueckue nenu u cetu. Abuornyeckue 010ku sKocucTeM. [104UBBI U MBI B 9KOcHcTeMaX. KpyroBopoT BeecTB U MOTOK SHEPIHHU B
9KOCHUCTEME.

OcCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI. bruomacca v mpoayKuus. DKOJIOTHUECKUE TUPAMHUIBI YHACEN, OMOMACCHI M SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HarpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunblie u
BTOPUYHBIC CYKIECCHM M UX MPUYHMHBL. AHTPONOTEHHBIE BO3ACUCTBHS Ha cykieccuu. KimmmakcHoe coobmiectBo. bropasHooOpasue u MOIHOTa KPyroBopoTa
BEIIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipupoanble 3KOCUCTEMBL. IDKOCUCHEMbL 03D U peK. DKocucmembl MOpeli U OKearHos. IKocucmembl MyHOp, 1ec08, Cmeneti, NyCmbltb.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpOIKOCUCTEMA. ATpOIieH03. Pa3nnyus Mexxay aHTPONOTeHHBIMU U TIPUPOTHBIMU SKOCHCTEMAaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas ¢iopa u ¢dayna. CuHaHTpomM3anus ropojckoi ¢ayHsl. buomormyeckoe u
XO03sICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUM OPraHU3MOB B JKOCUCTEMaX. Poib kackaonoco sgpgexma u 6udos-30uguxamopos
(k1104esblx 611008) 8 PyHKYUOHUposanuu 3xocucmem. [lepeHOC IHEPTHH U BEIIECTB MEXK/IY CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTb OPTaHU3MOB, TOMYJISIUI 1
9KOCHCTEM B YCIIOBHSX €CTECTBEHHBIX M aHTPOTIOT'€HHBIX BO3JICHCTBH.

Mexanuzmvl 6030eticmeus 3a2psa3HeHUll pasHvlX MUno8 Ha CYOOP2aAHUBSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl
9IKOJI02UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030elicmaus. MeToI0IIOTHs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTEHHBIX IKOCHUCTEM.

JdemoHcTpaunu

Hoptper: A. JIx. Tencnu.

Tabmuier 1 cxembl: «CTpyKTypa OHOLIEHO3a», «IKOCHCTEMA IIHPOKOJIMCTBEHHOTO Jecay, « IKOCUCTEMAa XBOWHOTO Jiecay, « DyHKIIMOHAIBHbIE TPYIIIbI
OpraHu3MOB B d3KocucTeMe», «KpyroBopor BemecTB B dKocucTeMmey», «llemm murtanus (macTOWIIHAs, IETPUTHAS)», «IKOJOTHYECKAas THpaMHIA YHCE»,
«DKoJorHuecKas mupaMuia OuoMacchy, « IKOJIOTHYecKas mupaMuia sHepruny, «O0pasoBanue 6osnotay, «[lepBuunas cykueccus», «Boccranopienue jieca mocie
noxkapay, «DKOCUCTeMa 03epay, « ATporieHo03», «kKpyroBopoT BEmIeCTB ¥ MMOTOK PHEPTUU B arporieHo3e», «I[IpuMepsl ypOosKocucTemy.

Ob6opynoBanue: repdbapun pacTeHul, KOJUIEKIIMM HACEKOMBIX, Uydena MTHUIl U 3Bepeil, repdapuu KyJIbTypHBIX M AUKOPACTYLINX PACTEHUH, aKBapuyM Kak
MOJIENTb IKOCHUCTEMBI.

IpakTnuyeckas padora «/3yyeHue u onrcanue ypooIKOCHCTEMBD).

JlabopaTopHas padora «/3ydeHne pasHOOOpa3usi MEIKUX MTOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX IKOCHCTEMAX).

IKcKypeust «IDKCKYpCHsl B THITMYHBIN OnoreorieHos3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXOOJIbHBIN MU MTOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHsl B arpodKOCHCTEMY (Ha MOJIEe WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riaodanbHas 3KOCHCTEMA



buocdepa — obmemnanerapras 06o09ka 3eMiIH, TI€ CYIIECTBYET WM CyIIeCTBOBaIa )kU3Hb. PazButne npencrasinenuii o 6uocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepaanckoro o 6uocdepe. Obnactu 6uocdepst u e€ cocran. JKuBoe BeniecTBo 6rochepsl U ero QyHKITHH.

3aKkOHOMEPHOCTH cyliecTBOBaHusA Ouochepbl. OcoOeHHOCTH Ouocdeppl Kak I100adbHOM 3IKOCHUCTEMBI. J(MHamHuueckoe paBHOBecHe B Ouocdepe.
KpyroBopoTs! BemiecTB 1 OMOreOXMMHUYECKHE UKITBI (YIiiepo/ia, a30Ta). PUTMHUHOCTH siBIIeHUH B Ouocdepe.

3onanbHOCTh OMochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE Jieca, CMEUIaHHbIC U HIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHbI,
MyCTHIHU, TPOITMYECKUE JIeCa, BRICOKOTOPhs. Kiumar, pacTuTebHbINA U 5KUBOTHBIA MUP OMOMOB CYIITH.

CrpykTypa u QyHKUHUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTeHIMAaNa U OuochepHbIX PyHKINH.

JdemoHcTpauuu

[Toptpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabmuiet u cxemsl: «I'eochepst 3emun», «KpyroBopot azora B mpupojie», «KpyroBopot yrieponaa B mpupoae», «KpyroBopor kuciopoaa B mpupoae»,
«KpyroBopoT Bozbl B ipupoe», «OcHOoBHBIE OMOMBI cyiny, «Knumatudeckue nosca 3emnny, « Tyaapay, «Taiiray, «Cmemanusiii necy, « [ LInpokoarcTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctoinsay, « Tponuueckuii jgecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. UesioBek M OKpYy:Kamomass cpeaa

DKOJOTHYeCKHe KPU3UCH U UX pUYuHBL. Bo3nelicTBue yenoBeka Ha Onochepy. 3arpssHeHne BO3AyIIHON cpeabl. OXpaHa Bo3ayxa. 3arpsa3HeHHe BOTHOM
cpenpl. OxpaHa BOJIHBIX pecypcoB. Pazpyienue noussl. OxpaHa MoYBeHHbIX pecypcoB. M3MeHeHue kiuMmara.

AHTpONOreHHOe BO3/IeUCTBHE HA PACTUTENbHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTENLHOTO U )KUBOTHOTO MUpa. OCHOBHBIE PUHIIUITBI OXPaHbI PUPOJIBL.
Kpacusbie kuuru. Oco6o oxpansiemble npupoasie Tepputopun (OOIIT). boranuueckue caibl ¥ 300J0THYECKHE MTAPKU.

OCHOBHbIE TPUHIUINBI YCTOWYMBOIO PA3BUTHUS YEIOBEYECTBA M MNPHUPOAbL. PanyoHasbHOE NPUPOIONOIb30BAHUE M COXPaHEHHE OHOJOrMYECKOTro
pazHooO6pazus 3emin. OOIIME 3aKOHOMEPHOCTH TII00aTBHBIX SKOJOTUYECKUX KprU3UCcOB. OCOOEHHOCTH COBPEMEHHOT'O KPH3UCA U €r0 BEPOSITHBIC TIOCIECTBHUSA.

PazButue MeTO/I0B MOHHUTOPHHIA pPa3BUTHS ONACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemnvle ucciedosanus nepexooa K pecypcocbepecarowjei u
KOHKYPEeHmMOoCcnocobHotl snepeemuxe. buonocuueckoe pasnoobpasue u duopecypcvl. Hayuonanvhsie ungopmayuonnvle cucmemyl, obecnedusaroujue 00cmyn K
ungopmayuu no cocmosaHUI0O 0omoenbHblx 8U008 U IKocucmem. Ochosbl IKopeaduIumayuy IKoCUcmem u cnocovoos 6opbovL ¢ buonospexcoenusmu. Pexoncmpyxkyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpaumuu

Tabmuibl 1 cxeMbl: «3arps3HeHne atMocdepsl», «3arps3HeHue Tuapocdepb», «3arps3HeHue mouBely, «IlapaukoBsii a3ddexT», «Ocobo oxpaHseMbie
IPUPOHBIE TEPPUTOPUNY, «MOJIENN YIIPaBIAEMOT0 MUPay.
O6GopynoBanue: ¢poTorpadun OXpaHIeMbIX pacTeHUH 1 )KUBOTHBIX KpacHoi kauru Poccutickoit deneparuu, KpacHoit KHUTH pernoHa.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOCHHs OOYYAarOIIMMHUCS NpPOTrpaMM CpenHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
MEeTaIpeIMETHbIE U IPEAMETHBIE.



B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOEHHUS MPOrpaMMbl MO OMOJOIMM BBIAEIEHBI CIEAYIOIIME COCTAaBIIAIOLIME: OCO3HAHUE O0YYaroIUMHCS
POCCUICKON Tpa)KAaHCKOM HMAEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPENEICHUIO, Haauuue Momueayuu K OO0yUEHUIO
Ouosioruu, yenenanpaeiennoe paszeumue BHyTPEHHUX YOSKICHMH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEM M MCTOPUYECKUX TpaJuLUi pa3BUTHS
OMOJIOTUYECKOTO 3HAHMS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOUINXCS PYKOBOACTBOBATbCS B CBOCH IESATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH,
IPUCYLIUMH CUCTEME OMOJIOIMYECKOro 00pa30BaHUs, Haluyue npasoCco3HAHUA FKOJIOTHYECKON KYIbTYpPbl, CHOCOOHOCMU cmMasums e U CTPOUTH KU3HEHHbIE
IIJIaHBI.

JIMuHOCTHBIE PE3yNbTaThl OCBOCHUS MPOrpaMMbl IO OMOJIOIUU AOCTUTalOTCsS B €JUHCTBE Yy4€OHOM M BOCHUTATENbHOM NEATEIbHOCTH B COOTBETCTBHHU C
TPaZULIHOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUYECKUMU U JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMU, IPUHATHIMU B OOIIECTBE IPABUJIAMU U HOPMaMU
IIOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHMSI, CAMOBOCIIUTAHUS M CAMOPa3BUTHS, PA3BUTUSL BHYTPEHHEH MO3UIIMN JIMYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJIECHHUIO, B3aMMHOTO YBa)KEHUs, OEPEKHOTO OTHOIIEHHS K KyJIbTYPHOMY HACIICAMIO M TPATUIHAM
MHOTOHAIlMOHAJILHOTO Hapoaa Poccuiickoit @enepanuu, NpUpoae U OKpyKarolleH cpee.

JImuHOCTHBIE PE3yIbTAThl OCBOCHUS Y4eOHOTO mpeaMeTa « BHoJorus» JOKHBI OTPaXkaTh TOTOBHOCTD U CITOCOOHOCTH 00YYAIOMIMXCSl PyKOBOACTBOBATHCS
c(OPMHUPOBAHHON BHYTpEHHEH MO3UIMENH JMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAllUii, MO3UTHUBHBIX BHYTPEHHUX YOEXJEHUH, COOTBETCTBYIOLIMX
TpPaJMLIUOHHBIM LIEHHOCTSAM POCCUMCKOr0 OOIIECTBa, pacCIIMPEHHUE KU3HEHHOTO OMBITA U OIBITA JEATEIHOCTH B MIPOLIECCE PEANIM3ALMY OCHOBHBIX HaIlpaBJICHUN
BOCIIMTATEIbHON JESITEIbHOCTH, B TOM YHUCJIE B YACTH!

1) rpa:kIaHCKOr0 BOCIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMK 00YUaIOIIErocsi Kak aKkTUBHOI'O M OTBETCTBEHHOI'O YJI€Ha POCCUHCKOT0 00IIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBaXKEHHUE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOH AEATEIbHOCTH NMPH CO3JAaHUM YYEOHBIX IMPOEKTOB, PEIIEHUH YYeOHBIX M MO3HABATENBHBIX 33/]a4, BHIMOJIHEHUH
OMOJOTrUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEAEATh COOCTBEHHYIO MO3UIIUIO 10 OTHOUICHHUIO K SIBJICHUSM COBPEMEHHOMN )KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMH yOEKACHUSIMU, KYJIbTYPHBIMH LIEHH OCTSIMHU
U COLIMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOTO BBIMOJHEHUSI Y4YEOHBIX, MO3HABATEIBHBIX M MCCIEAOBATENbCKUX 3a/lad, YBaKUTEIbHOIO
OTHOILEHHSI K MHEHHIO OMIOHEHTOB MPH 00CYKICHNUHU CIIOPHBIX BOIIPOCOB OMOIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;

2) NIATPHOTHYECKOTO BOCTIHTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKON I'pa)KAAaHCKOW MAEHTUYHOCTH, NATPUOTU3MA, YBAXKEHHSI K CBOEMY Hapojay, UYyBCTBAa OTBETCTBEHHOCTH repen PonuHoid,
TOPAOCTH 3a CBOM KpaH, CBOO PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSAIIEE MHOTOHALMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAMIO U TaMATHUKAM IIPHUPOJBI, JOCTHKEHNAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHHUE U pa3BUTHE OMOJIOTHH, TOHUMaHMsI 3HAU€HHs OMOJIOTUH B TO3HAHUH 3aKOHOB IPUPO/IBI,
B )KM3HU Y€JIOBEKa U COBPEMEHHOT'0 OOIIECTBA;

uzaelHas yoe:xxIEHHOCTh, TOTOBHOCTH K CIYXEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0 Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHUE JYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOa;

c(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTH OIICHUBATH CUTYAlLIMIO ¥ PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMUUBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIECHUE K CBOUM POAMTEIISAM, CO3JAHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IIPUHATHUS LICHHOCTEH CEMEWHOW JKM3HU B COOTBETCTBHUHU C
TpaguuusaMu HapoaoB Poccuu;



4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOIIEHUE K MUY, BKJIIOYAst 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUH;

[MOHUMaHKME AYMOIIHOHAIBHOTO BO3JCHCTBHUS JKUBOM IPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HBIX BUIAaX HCKYCCTBA, CTPEMIICHHE HPOSIBIISATH Ka4eCTBa TBOPUYECKOM JTMYHOCTH;

5) ¢pu3nyecKoro BoCnuTaHus, GOPMHUPOBAHUA KYJIbTYPbI 310POBbS H YMOIHOHAIHLHOIO 0J1ar0NOTyYHA:

MOHUMAaHHE M peaT3aliis 3[0pOBOro U 6€301macHOro 00pasa KU3HH (3[0POBOE ITUTAHKE, COOIOICHHE TUTHEHHMYECKUX TIPABHJI M HOPM, COATaH CUPOBAaHHBIHI
PEKUM 3aHATHI M OTAbIXa, peryisipHas GU3ndecKas aKTHBHOCTD), OEPEIKHOI0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PM3HUECKOMY U
IICUXMYECKOMY 3710POBBIO;

[MOHUMaHKE [ICHHOCTH MPAaBUJI HHAMBHYaIbHOIO M KOJJICKTHBHOI'O 0€30I1aCHOT0 MTOBEACHHS B CUTYAIMSX, YTPOXKAIOIINX 3I0POBBIO U JKH3HHU JIFOICH;

OCO3HaHHE MOCIICACTBHI U HENPHUATHS BPEIAHBIX PUBBIYEK (YIIOTPEOICHHUS aaKOr0JIst, HAPKOTHKOB, KYPEHHS);

6) TPYA0BOro BOCIIUTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAHHE IEHHOCTH MacTEPCTBA, TPY10J00ue;

TOTOBHOCTH K aKTUBHOM J€ATEIBHOCTH TEXHOJOTHUECKOM U COIMALHON HAIPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATh, INIAHUPOBATh U CAMOCTOSTEIHHO
BBINIOJIHATE TAKyIO JESITELHOCTD;

HHTEPEC K pasaudHbIM cdepaM IpodeCcCHOHAIBHON JeATCIbHOCTH, YMEHHE COBEPINATh OCO3HAHHBLIM BBHIOOp OyayIel mpodeccHu W pealn30BLIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTHKEHUU BCEH YKU3HHU,

7) 3KOJIOrHYECKOr0 BOCIIUTAHHUS:

HKOJIOTMYECKH 11€71eC000pa3HOe OTHOIIEHHE K TIPUPO/IC KaK HCTOUHHKY JKU3HH Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHHUS,

MOBBIIIEHNE YPOBHSI 9KOJIOTHUYECKOM KYIBTYPBI: IPUOOPETEHHUE OIBITA ITAHUPOBAHUS IIOCTYIIKOB M OIIEHKH HX BO3MOYKHBIX TIOCIIEICTBHI ISt OKPY 5KAFOIIEH
Cpenbl;

OCO3HaHHE TJI00aJIBHOT0 XapaKTepa KOJIOTHUECKHUX MPOOJIEM U ITyTEH UX PEIICHHS;

CIIOCOOHOCTh HCIOB30BaTh MPHOOpEeTacMble MPU HM3YYECHHH OWONOTMH 3HAHHWS W yMEHHs MPH PEHICHHU MPOOJeM, CBSA3aHHBIX C paAIlMOHATBHBIM
IIPUPOJIOITIOIB30BaHIEM (COOIIIOICHHE TIPABHII TIOBEICHHS B TIPUPOJIE, HANIPABICHHBIX Ha COXPAHEHHE PABHOBECHS B DKOCHCTEMaX, OXPaHy BHJIOB, SKOCHCTEM,
o6uocdepsl);

aKTHBHOE HENPHATHE IEUCTBHU, TMPHHOCAIIMX BPEJ OKPYXKAoIIed HPUPOJHON cpele, yMEHHE IPOTHO3MPOBATH HEOJIArONPHATHBIE SKOJOTHUYECKHE
TIOCJIEICTBHSI IPEANPUHAMAEMBIX ASHCTBUI M PEI0TBPAIaTh UX;

HAJMYHE Pa3BUTOTO OSKOJIOTHYECKOrO MBIIUIEHHS, DKOJOIMYECKOM KYJIBTYPHI, OIBITa JESITEILHOCTH OJKOJIOTMYECKON HAaNpaBIEHHOCTH, yMEHHSI
PYKOBOJICTBOBAThCSI KIMHU B TIO3HABATEIbHOM, KOMMYHHKATHBHOM U COIMATIBHOM MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN JIESITETBHOCTH SKOJIOTHUYECKOM
HAIpaBJIEHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

chOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOMIECTBEHHOM MPAKTHKK, OCHOBAHHOTO Ha JHAajiore
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJIMKYJILTYPHOM MHPE;

COBEPIIIEHCTBOBAHHUE SI3BIKOBOM U YHUTATENHCKON KYJIBTYPHI KaK CPEIACTBA B3aMMOICHCTBHIS MEXKIY JIFOABMU M TIO3HAHKS MHUpAa,

MOHUMaHUE Crenu(UKH OHOJOTHH KaK HAayKH, OCO3HAHUSA €€ poiu B (DOPMHPOBAHHMH PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3aHHUH IEJIOCTHOTO
IpeCTaBICHUs 00 OKPY)KAIOMIEM MHpPE KaKk O €IMHCTBE MPHUPOJbI, YeIOBEKa M OOIINECTBa, B MO3HAHHHM MPUPOIHBIX 3aKOHOMEPHOCTEH W PEHICHHH MPOoOIIeM
COXpaHEHHsI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JUIS COBPEMCHHOM ITMBHIIN3AIMH: 00ECIICUEHUSI HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3aHUE TIEPCIIEK TUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX peliaTh PECYpCHBIC MPOOJIEMbI Pa3BUTHs UYEIOBEUCCTBA, MOMCKA IMyTeH BBIXOJA W3 TJIOOAIBHBIX IKOJOTMYECKUX MPOOIEM MU
obecrieueHHs epexoia K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCIOIb30BAHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHIaPTOB JKH3HH;



3aMHTEPECOBAHHOCTH B MOJYYCHUHN OMOJIOTMYECKUX 3HAHUH B LEJAX TMOBBIIICHHUS OOIIEH KyJIbTyphl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, KaK COCTAaBHOM
yacTu (PYHKIMOHAJIBHON IrPaMOTHOCTH 00yYaroImuxcs, popMUPYEMOid IPU U3yUEeHUH OHOJIOTHY;

MOHUMAaHHUE CYITHOCTH METO/OB IO3HAHMS, UCIIOIB3yEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIB30BATh MOJTyYaeMble 3HAHMS Ul aHAIU3a U
OOBSICHEHUS SIBJICHUN OKPY’)KAIOLIEr0 MHpa M MPOUCXOIAIINX B HEM M3MEHEHHUH, YMEHHUE JAejaTb 0OOCHOBAHHBIC 3aKIIIOYCHUS HAa OCHOBE HAY4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LEIBIO TOJyYSHHUS JJOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOIB30BaTh OMOIOTUYECKIE 3HAHUS JUIsl PEIICHHS TPOOJIEM B PealibHBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE [IECHHOCTH Hay4YHOM! JIeATEIbHOCTH, TOTOBHOCTD OCYIIECTBIIATh IPOCKTHYIO U HCCIIEA0BATEIBCKYIO JeITEIbHOCTh HHIUBHUIYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEPEPHIBHOMY 00pa30BaHMIO U caMO00Pa30BaHUIO, K AKTUBHOMY TOJTYYEHHUIO HOBBIX 3HAHHUM MO OMOJIOIMH B COOTBETCTBUH
C KM3HEHHBIMH TOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIe Pe3yJIbTaThl OCBOCHUS YUeOHOT0 mpeaMeTa «bHosoTHsyy BKIIFOYAIOT: 3HAYMMBIE JUTsi (DOPMUPOBAHHS MUPOBO33PEHUS O0YUAFOIIMXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIE) OOIeHAyUYHbIE MOHSTHS, OTPAKAIOIIUE LEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CIEeUU(PHUKYy METOJOB MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECCTBO, YHEPTHS, SIBJICHHUE, TIPOIECC, CUCTEMA, HAYYHBIN (aKT, IPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
ucclieJoBaHue, HAOII0eHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIC yueOHbIe eHCTBUSA (I03HABATEIbHbIC, KOMMYHUKATUBHBIE, PETYISATUBHEIC),
obecnieunBarone GopmMupoBaHue (HYHKIIMOHATBHON TPAMOTHOCTH W COIMAIBHOM KOMIIETEHIIMU O0YYaOIIMXCs; CIOCOOHOCTh OOYYarOIIUXCsl MCIOJIb30BAaTh
OCBOEHHBIE MEXIUCIUIIITNHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS 1 YHUBEPCAIbHbIE yueOHbIe ACHCTBHS B O3HABATEIHLHOM U COIIMANTEHOM MPaKTUKE.

B pesynbrare nzydyeHusi OMONOrMM Ha YpOBHE CpelHEro o01iero oopazoBanus y odyuatouierocst 0yayT chopMupoBaHbl 103HABATENbHBIE YHUBEPCATIbHBIE
yueOHbIe AeCTBHSI, KOMMYHHUKAaTUBHBIE YHUBEpCaIbHbIC yUueOHbIE IEUCTBUS, PETYIATUBHBIC YHUBEPCATbHbIC yUeOHBIEC JEHCTBHS, COBMECTHAS JI€ATEIHHOCTb.

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUS ITPOTPAMMBbI CPETHET0 00IIEeT0 00pa30BaHUs TOJKHBI OTPAXKaTh:

OBJ1ajieHNe YHUBEPCATbLHBIMH Y4eOHBIMH MO3HABATEILHBIMH J1€HCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKUe AeCTBHUA:

CaMOCTOATEILHO POPMYTHPOBATh U aKTyaTM3UPOBATh POOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUH 3HAHUM MPUEMBI JIOTHYECKOT0 MBILIUICHUS (aHAIN3a, CHHTE3a, CPAaBHEHMSI, KJIaCCU(PUKALMU, 0000I1IEeHNs ), pACKPBIBATH CMBICI
OMOJIOTHUYECKUX MTOHATHI (BBIICIATH X XapaKTEePHbIE MPU3HAKH, YCTAHABIUBATE CBSI3H C IPYTUMH TOHSATHIMH);

OIMPEACIIATE LCIIN ACATCIIBHOCTH, 3a/laBasd MapaMETpPhbl U KPUTCPUHN UX JOCTUIKCHHSA, COOTHOCUTDH PE3YJIbTATHI ACATCIBHOCTH C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BaTh OUOJIOTHYECKUE OHATHS /ISl 00BsICHEHHS (DaKTOB U SBJICHUI KHUBOM PUPOJIBI;

CTPOUTH JIOTHYECKUEC PACCYKIACHUA (I/IHHYKTI/IBHBIG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBISBJIITE 3aKOHOMEPHOCTHU U IMPOTHBOPEYHA B pacCMaTpHBACMBIX
SIBJICHUSX, (OPMYJTHMPOBATH BBIBOIBI U 3aKJIIOUYCHUS;

NPUMEHSTH CXEMHO-MOJICTIbHBIE CPEJCTBA IS TPEICTABICHUS CYIMIECTBEHHBIX CBSI3€H M OTHOIICHHWN B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTAX, a TAKKE
NPOTHBOPEYHI Pa3HOTO POJIa, BHIIBICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEHICHHS POOIEMBI C YIETOM aHaIN3a MMCIOMIMXCS MATEPHATBHBIX 1 HEMATEPHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBBI B ICATCIIBHOCTH, OLICHUBATL COOTBCTCTBUC PC3YJIbTATOB LC/ISAM, OLICHUBATH PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPIMHUPOBATH U BBIMOJIHATE PabOTy B YCIOBUAX PEabHOTO, BAPTYAIHHOTO M KOMOWHMPOBAHHOTO B3aNMOICHCTBHS;

Pa3sBUBATb KPCATUBHOC MBIIIJICHUC ITPU PCILICHUH KU3HCHHBIX HpO6JIeM.



2) 6a30BbIe HCCIET0BATENBCKHE T€HCTBUS:

BJIa/IETh HAaBBIKAMU Y4e€OHO-MCCIIEeI0BATEIIbCKOW W IMPOEKTHOM JEsITeIbHOCTHU, HABBIKAMHU pPa3pelIeHus] MpoOsieM, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHbBIX METOJ0B IIO3HAHUS;

UCIIOJIb30BaTh PA3IUYHbIC BUJBI ACSITEILHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUSA, €r0 HMHTEPIIPETallUU, NMPEoOpa3oBaHUIO U NMPUMEHEHHIO B yUEOHBIX
CUTYalUsAX, B TOM UHCJIE [IPH CO3/IaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(bopMUPOBATh HAYYHBIH TUIT MBILUICHUS, BIAJ€Th HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMHU U METO/IaMU;

CTaBUTH M (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH M KU3HEHHBIX CUTYallUsX;

BBISIBJIATh IPUYMHHO-CJIEACTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3aa4y, BbIIBUTATh TUIIOTE3Y €€ PELIECHNU I, HAXOAUTh ApTyMEHTHI JIJIs1 I0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEILICHUS 3a/1auyd pe3yJbTaTbhl, KPUTUUECKH OLEHUBATH UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CHTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IIEJICHAIIPABIICHHBIH IMOMCK MTEPEHOCA CPECTB U CIIOCOOO0B ACHCTBUS B MPO(ECCHOHANBHYIO CpENy;

yYMETb [IEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HBIX IIPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HJI€U, TIPe/yIaraTh OPUTHHAIbHbIE TTOIXOAbl U PEHICHUs], CTABUTh MPOOIEMBI U 3aJ]auu, JOMYCKAIOIINe aJbTePHATUBHBIC PEILICHUS.

3) paGora ¢ nungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMAIMK (TEKCTe y4eOHOro mocoOus, Hay4YHO-NOMYJISIPHON JUTepaType, OMOJOrHYECKUX CIOBapsAX U
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIM3UpOoBaTh MH(YOPMAIUIO pa3IMYHBIX BUJIOB U (hOPM MpeICTaBIEHUS, KPUTHUECKH OILICHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(bopMyIMpPOBATH 3aPOCHl M IPUMEHSTH pa3IMYHbIE METOABI IPU MOUCKE U 0TOOpe OMOIOrNYecKoil HHPOpMALUU, HEOOXOIUMOMH IS BBIOJTHEHUS yUeOHBIX
3a1a4;

NpUOOpeTaTh OMBIT MCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHMKATHBHBIX TEXHOJOTUH, COBEPUICHCTBOBATH KYJBTYpY AKTHBHOI'O HCIIOJIb30BaHUS
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMAIbHYIO (hOpMY NpeICTaBIeHUs] OMOJIOTHYecKoil MHpOpMaluu (cxembl, rpaduku, JuarpaMMsl, TaOIUIbI, PUCYHKH U
pyroe);

MCIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPECTBA IpU paboTe ¢ OMoIornueckoi HHpopMalueil: IpuMeHsITh XUMUYecKne, (Pu3ndeckre 1 MaTeMaTHYecKue
3HAaKU ¥ CUMBOJIBI, OpMYJIbl, aO0OpeBUaTypy, HOMEHKIIATypy, UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH;

BJIaJIETh HaBbIKAMM PACIIO3HABAHUSA U 3aIUTHI HH()OpMaIK, HHPOPMALIMOHHOM 6€30MMacHOCTH JIMYHOCTH.

OBjajieHie YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH €fCTBHSIMHU

1) o6menne:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCEX cepax JKM3HH, aKTHBHO YYacTBOBATh B JUAJOTE WM JUCKYCCHH IO CYIIECTBY 00CYXTaeMoi TeMbl (YMeHHE
3a1aBaTb BOIPOCHI, BBICKA3bIBATH CYKACHUS OTHOCHUTCIBHO BBIITOJTHCHUA Hpel[ﬂaI‘aeMOﬁ 3ala4i, YUUTbIBATb MHTCPCEChI U COIIAaCOBAHHOCTD HO3I/II_II/H>'I APyrux
YYaCTHUKOB JINAJIOTA WJIH JUCKYCCHH);



pacrio3HaBaTb HeBep6aJ'IBHBIC cpeacTBa O6I_HCHI/I$I, IMOHUMATh 3HAYCHUEC COIMAJIBHBIX 3HAKOB, IPEANOCHIIOK BO3HHKHOBCHUSA KOHq)J'II/IKTHI)IX cmyaunﬁ,

YMETh CMST4aTh KOH(IUKTHI U BECTU TIEPETOBOPHI;

BJIAACTb pPa3JIMYHBIMU crnocodamu O6H.[CHI/IH u BSaHMOHeﬁCTBHH, IIOHUMAaTb HaMCPCHHA OPYIrux J'IIO,Z[CI\/'I, IMPOSABJIATE YBAXHUTCIBHOC OTHOHICHUC K

co0eceTHUKY U B KOPPEKTHO! (opme (popMyInpoBaTh CBOM BO3PAKEHHS;

pa3BépHYTO H JIOTMYHO HU3JiaraTb CBOIO TOYKY 3PCHUA C MUCII0JIB30BAHUEM SA3BIKOBBEIX CPCACTB.

2) COBMECTHaAA J1€ATC/IbHOCTD:
IIOHUMATb MW HCIIOJIb30BATh IIPCUMYIICCTBA KOM&H,Z[HOIZ u I/IH,Z[HBI/I,I[yaJII)HOI;'I pa60TI>I IIpu PpCUICHHUN OHOJIOrHYECKOMH HpO6JICMBI, 000CHOBBIBATH

HE00XO0IMMOCTh PUMEHEHUS TPYIIOBBIX ()OPM B3aMMOCHCTBHS IIPU PELICHUN y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJIbl COBMECTHBIX JICHCTBUI C yUETOM OOLTUX HHTEPECOB U BOBMOYKHOCTEH KaXK0T0 YeHa KOJICKTUBA;
MPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH W KOOPJIUHUPOBATH JEUCTBUS MO €€ JOCTHUIKECHHMIO: COCTABJATh IUIAH JEHCTBUM,

pacrpeaensaTh POy ¢ yuéTOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOI padOThI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/IA U KaXJA0I0 yYaCTHUKA KOMaH/Abl B OOIIMI pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;
IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C TO3ULUU HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
OCYIIECTBIISITh MMO3UTHBHOE CTPATErMYECKOE TIOBEJICHNUE B PA3JIMUHBIX CUTYAIUSX, TIPOSIBIISATH TBOPYECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBj1ajieHie YHUBEPCAIbHBIMH PEryIATHBHBIMU JeiCTBUSIMHU:

1) camoopranmu3anusi:

HCIIOJIL30BaTh OMOIOTHYECKUE 3HAHUS JUIA BBISIBIICHUS HpO6J'IeM 1 UX PCIICHHUA B )KU3HCHHBIX U y‘-Ie6HI)IX CUTyal X,

BBIOMPATh HA OCHOBE OMOJOTMYECKHX 3HAHUH LIENeBbIe U CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBUSIX M TOCTYIKaX MO OTHOIICHUIO K YKMBOW MPHPOJIE,

CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPY KAIOIINX;

CaMOCTOATCIIBHO OCYHICCTBJIATL TIO3HABATCIBHYKO ACATCIIBHOCTL, BBISBJIATH HpO6HCMBI, CTaBUTb H q)OpMy.]'II/IpOBaTL COOCTBEHHBIE 3aga4yud B

06pa3OBaTeHBHOﬁ ACATCIIBHOCTU U )KU3HCHHBIX CUTYyalUsIX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEIIEHUs MPOOJIeMbl C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN M MTPENOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHSsIM;

pacupsATh paMK1 y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO M TPOSIBICHUIO LIMPOKOM 3pYIUIIUMU B Pa3HbIX O0JIACTSAX 3HAHMM, MOCTOSHHO IMOBBIIATH CBOW 00pa3oBaTENIbHBIN U

KYJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
J1aBaTh OIICHKY HOBBIM CHTYAaIlUsIM, BHOCHTh KOPPEKTHBBI B JACATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;
BJIaJICTh HAaBbIKAMH MO3HABATEIBHOIN peduieKCHn KaK 0OCO3HAHMS COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHMI,

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalll, BBIOOpa BEPHOTO PELICHHUS;

YMETh OILIEHUBATHh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3yIbTaToOB AEATEIbHOCTH;



3) npuHATHE cedsl M APYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABATh CBOE IIPABO U MPABO APYTUX Ha OLINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYTroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3yabTaThl OCBOEHUS COAEp)KaHUs ydeOHOro mnpeamera «buomorus» Ha yrinyOnEHHOM YpOBHE OPHEHTHPOBAHBI Ha obOecreueHue
npoduibHOro 00y4eHus odyqaromuxcs 6nonornu. OHM BKIIOYAIOT: crenuduyeckue st On0JIOruy HayYHbIe 3HAaHUSL, yMEHHUS U CIIOCOObI IEHCTBHIH 110 OCBOEHHUIO,
MHTEPIIPETALMU U IPE0OPa30BaHUIO 3HAHUM, BUJIbI JESTEIILHOCTH 110 TIOJYyYEHHUIO HOBBIX 3HAHUI U UX IPUMEHEHUIO B Pa3IMUHBIX YUEOHbIX, & TAKKE B peaIbHBIX
JKU3HEHHBIX cuTyanusax. [IpeameTHelie pe3yabTaTel IPEACTABICHBI 110 TOAAM U3Y4YCHUS.

[IpenmMeTHBIE pe3ysbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» B 10 knacce n0MKHbBI OTPAXKaATh:

c(OPMHPOBAHHOCTB 3HAHUI O MECTE U POJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, B TO3HAHUU
3aKOHOB IPHUPOJIBI ¥ PEIICHUH MTPOOIEM PAIMOHATIFHOTO TPUPOIOTIOIB30BAHUS, O BKIIAJIE POCCUICKHIX M 3apyOSKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIaJIeHHE CUCTEMON OMOJIOTHUECKUX 3HAHWM, KOTOpasi BKIIOYAET: OCHOBONOJIAralomue OM0JI0rnyeckie TEPMUHbI U MOHATHS (KU3Hb, KIETKA, OPTaHU3M,
MeTaboIM3M, TOMEOCTa3, CaMOPEryJISIIHs, CaMOBOCIIPOU3BEIEHNE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE), OMOJOTHYECKHE TEOpUU (KIETOYHAs
teopust T. lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMmHas Teopus HacieacTBeHHocTu T. Moprana), yuenus (H. V. BaBuioBa — o nenTpax MHOrooopasus u
MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO00pa3rs MOTOMKOB IIEPBOT0 MOKOJIEHHUS, PACIEIJIEHHs], YUCTOThI TaMeT, HE3aBUCUMOT'0 HACJIEIOBaHUS
I'. Menzens, roMOJIOTHYECKUX PSAA0OB B HacIeACTBeHHOM n3mMenunBocty H. M. BaBuiosa), npuHIUIbI (KOMIJIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMU METOJAMU HAYYHOI'O MO3HAHUS, MCIOJIb3YyEMbIX B OMOJIOTMYECKUX HCCIEAOBAHUSIX >KUBBIX OOBEKTOB (ONUCaHUE, U3MEPEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT);

YMEHHE BBIIEISATh CYIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPIraHOB U CHCTEM OPraHOB pacTE€HUi, )KMBOTHBIX, YEJIOBEKA, MIPOIIECCOB KU3HEAEATEIbHOCTH,
MPOTEKAIOIIMX B OpraHU3Max PacTeHUM, )KUBOTHBIX M Y€JIOBEKa, OMOJIOrMUYECKUX MPOIECCOB: 0OMEHa BellecTB (MeTaboIn3M), MPEeBpaLlieHHs SHEPTUH, OpPOKEHHUS,
aBTOTPO(HOTO U reTepOTPOPHOro TUIIOB MUTAHUs, (POTOCHHTE3a U XeMOCHHTE3a, MUTO03a, Meii03a, raMeToreHe3a, SMOpHoreHe3a, ocTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUSI, UHAUBUIYAIIbHOTO Pa3BUTHS OpraHn3Ma (OHTOT€He3a), B3aMMO/IEHCTBUS [€HOB, T€TepO3Hca, HCKYCCTBEHHOI0 0TO0pa;

YMEHHUE YCTaHABJIMBATh B3aWMOCBSA3M MEXJy OPraHOMJAMH KIETKHM M UX (DYHKIHUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M UX (DPYHKIUSAMH, MEKIY
OpraHaMH M CUCTEMaMU OPTaHOB y PACTEHUH, KUBOTHBIX U Y€JIOBEKa U UX (QYHKUUSIMHU, MEXAYy CUCTEMaMH OPraHOB U MX (PYHKIMSIMH, MEXIYy dTanamMu oOMeHa
BEIIIECTB, TAalaMM KJIETOYHOIO LUKJIA M JKU3HEHHBIX LMKIOB OPraHU3MOB, 3TaraMd 3MOPHOHAIBHOIO Pa3BUTHS, F€HOTHIIOM M (EHOTHIIOM, (EHOTUIIOM H
dakTopamMu cpebl OOUTaHMS;

YMEHHE BBISBIATH OTIMYNUTEIbHBIC IIPU3HAKY JKUBBIX CUCTEM, B TOM UUCIIE PACTEHUM, )KUBOTHBIX U UEJIOBEKA,

YMEHHE HUCIO0JIb30BaTh COOTBETCTBYIOLINE apIyMEHThI, OMOJOTMYECKYI0 TEPMUHOIOTHIO M CUMBOJIMKY JUISl JOKA3aTENIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUUYECKUX TPYIIIL;

yMEHHE penaTtb OMOJ0rMYEeCcKHe 3a/1a4, BbISBIIATh NPUYMHHO-CIIEICTBEHHBIE CBA3H MEXAY UCCIe1yeMbIMU OMOJIOTMUECKUMH MPOLIECCAaMU U SIBIICHUSIMH,
JIeJIaTh BBIBOJIbI U ITPOTHO3bI HA OCHOBAHMM ITOJIyYE€HHBIX PE3YJIbTaTOB;



YMEHHUE BBITIOJIHATH JIA0OPATOPHBIC U MTPAKTUYECKHE padOTHI, COOTIOIATh MTpaBuia Mpu padoTe ¢ yueOHbBIM U JIA00PaTOPHBIM 000PYI0BAHHEM;

YMCHUC BbIIBUTATH THIIOTE3bI, MPOBCPATH HX SKCICPHUMCHTAJIBHBIMU CPCACTBAMU, (I)OpMy.Hpr;I OeJib UCCIICAOBAHUSA, AHAJIU3UPOBATL IOJYYCHHBIC
pe3yJbTAThI U JIeaTh BBIBOJIBI;

YMEHHE Y4acTBOBATh B yUeOHO-UCCIIEOBATEILCKON paboTe Mo OMOJIOTHH, SKOJIOTUU U MEAUIIMHE, TPOBOJUMON Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, U
yOJIMYHO TPE/ICTABIIATH TOJTYYCHHBIC PE3YJIbTAaThl HA YUCHHUECKUX KOH(PEPEHITHSIX;

YMCHUC OICHUBATD STUYCCKUEC ACIICKThI COBPECMCHHBIX I/ICCHG,[[OBaHI/Iﬁ B o0JtacTu 6I/IOJIOFI/II/I 1 MECAUITNHBI (KJIOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OILIOJJOTBOPCHHUC,
HaIpaBJICHHOE U3MEHEHHUE TEHOMA M CO3/IaHNE TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BEIOOD OyayIei mpodeccnoHaIbHOM NesTEIbHOCTH B 001aCTH OMOIOTHH, MEIUIIUHBI, OMOTEXHOJIOTHH, BETCPHUHAPUH,
CEITLCKOTO XO3sIMCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YIITyOJISITh MO3HABATEIBHBIN HHTEPEC, HAIIPABJICHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIEH podeccuu
U TIPOJIOJDKEHUE OMOJIOTMUYECKOT0 00pa30BaHMs B OPraHU3alUAX CPETHET0 MPO(EeCCHOHATFHOTO U BBICILIETO 00pa30BaHMUA.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 kaacce 10TKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUK O MECTE M POJIM OMOJIOTHU B CHCTEME €CTECTBEHHBIX HAYK, B (JOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTHHBI
MHpA, B IO3HAHUH 3aKOHOB MPUPO/IbI U PEILICHUH SKOJIOTHYECKUX MPOOIeM YeJI0BEYEeCTBa, a TAKXKE B PELICHUU BONPOCOB PALMOHAIBHOTO IPUPOAONOIb30BAHN,
U B (OpMHUPOBAaHUH IEHHOCTHOTO OTHOIICHHUS K TIPUPOJIE, OOIIECTBY, YEIIOBEKY, O BKIIA/Ie POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIaJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpPEJENICHUs U NMOHUMAaHHE CYIIHOCTH OCHOBOIIOJIATaloLIUMX OHMOJIOTHYECKUX
TEPMUHOB ¥ IOHATHH (BHII, KOcHcTeMa, Onocdepa), bnonorunyeckre Teopuu (3BororoHHas Teopus Y. /lapBruHa, CHHTETHUECKAs TEOPHSI IBOJIIOIHHN), ydeHHS (A.
H. CeBeprioBa — o nyTsx M HampasieHusx sBosouuu, B.M. Bepnanckoro — o 0uocdepe), 3akoHbl (reHerudeckoro pasHoBecus Jx. Xapau u B. BaiinGepra,
3apozsiieBoro cxonuctsa K. M. bapa), mpasuina (muaumyma FO. JInbuxa, 3K0JI0rH4ecKoi mUpaMuIbl dHEpTUn ), TuroTe3bl (runotesza «mupa PHK» V. I'unGepra);

YMEHHUE BIIZIeTh OCHOBHBIMH METOJIaMH HAyYHOTO MMO3HAHHUS, MCIOJb3YyeMbIMH B OHOJIOTHYECKUX HCCIIECAOBAHUSAX KHUBBIX OOBEKTOB U HKOCHUCTEM
(onucanue, n3MepeHue, HabIIeHNE, SKCIIEPUMEHT), CIOCOOAMHU BBISIBJICHUS M OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE NMPU3HAKU: BUIOB, OMOTEOIEHO30B, SKOCUCTEM U OHMOChephl, CTaOMIM3UPYIOIIETro, ABMXKYIIET0 M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 OTOOpa, ajuIONaTpPUYECKOTO W CHMIIATPUUECKOTO BHJI000PAa30BAHMS, BIMSHUSA JBWXKYIIMX CHJI 3BOJIOUMM Ha TeHO(OH] MNOMYJISAINH,
IpUCHOCcOO0IEHHOCTH OPraHU3MOB K Cpejie 00UTaHMs, YepeIOBaHUs HAlpaBJIEHUH 3BOJIIOLMH, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE yCTaHABIMBATh B3aWMOCBS3H MEX]y IMPOLIECCAaMH SBOJIIONUH, ABMXKYIIMMH CHUJIAMHM aHTPOIOI€HE3a, KOMIIOHEHTaMHU Pa3IMYHbIX SKOCUCTEM H
IpUCHOCOOICHUSIMH K HUM OPTaHU3MOB;

YMEHHE BBISBIATH OTIIMYUTENbHBIE TPU3HAKU )KUBBIX CUCTEM, TPUCIIOCOOIEHHOCTH BUIOB K cpefie 00UTaHus1, a0MOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB
9KOCHUCTEM, B3aUMOCBSI3€i1 OpraHU3MOB B COOOIIECTBAX, AHTPOIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY Ui JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHCTEMaTHYECKUX TPYII, B3aUMOCBS3H OPraHU3MOB U Cpe/ibl OOMTAaHMS, €IUHCTBA YEIOBEUYECKUX Pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOT00Opa3us BUIOB U
9KOCHUCTEM KaK yCJIOBHSI COCYILIECTBOBAHMSI PUPOJIbI U UETIOBEUECTBA;

YMEHHUE pemiaTth OMOJI0rnYecKre 3a/1auu, BBISABISATh MPUYUHHO-CIIEICTBEHHBIE CBA3HM MEXK/y HCCIeyeMbIMUA OMOJIOrMYECKUMHU MPOLIECCAMU U SIBJICHUSMH,
JIeJ1aTh BBIBOJIBI U MTPOTHO3bI HA OCHOBAHHHM MOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIOTHATH Ja00paTOpHbIE U MPAaKTHYECKUE pabOThI, COOMIOAATH PaBUIIa IPU pabOTe ¢ yU4eOHBIM U JIAOOPATOPHBIM 000PYOBaHUEM;

YMEHHE BBIJIBUTATh THMIIOTE3bl, MPOBEPSATh MX AKCIEPUMEHTAIBHBIMU CPEIACTBAMHU, (OPMYIHMPYs LElb HCCIEJOBAaHUS, AHAIM3UPOBATH IOJYUYCHHBIE
pe3yNbTaThl U J€J1aTh BBIBOJBL;

YMEHHE y4yacTBOBaTh B yUEOHO-HCCIIEA0BATENILCKOM paboTe 10 OMOJIOTUH, SKOJIOTUU U MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
yOJIMYHO MPEACTABIATh MOJTYUYESHHBIE PE3YIbTaThl HA YUCHHUECKUX KOH(PEPEHIIHSIX;



YMEHHE OIIEHHWBATh THUIOTE3bl W TCOPHUH O IPOUCXOKICHUHU >KM3HHU, YEIOBEKAa M YEJIOBEUSCKHX pac, O NPUYUHAX, MOCIEACTBHIX M CIIOCO0ax
MPEIOTBPAICHHSI T100aIbHBIX U3MEHEHUH B bnocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oynyimed MpopecCHOHAIBHON JEATEIBHOCTH B 00JaCTH OWOJIOTMH, SKOJOTHH, IPHPOJIONOIL30BaHUS,
MEIHIIMHBI, OWOTEXHOJIOTUH, IICUXOJOTUH, BETEPHUHAPUHU, CEITBCKOTO XO3SHCTBA, IHIIEBOW MPOMBIIIJICHHOCTH, YIIyOnsaTh IMO3HABATEIbHBIH HWHTEPEC,
HAIpPaBJICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOHICH NpPOPECCMH H MPOJIOJDKEHHE OHOJOTHYSCKOro 00pa3oBaHWs B OpraHH3aIUsaX CPeIHEro

po(heCcCHOHANTLHOTO | BBICIIET0 00pa3oBaHUsI.
TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HavnMeHOBaHMe pa3ziesioB ¥ TEM IPOrpaMMbl ‘ KosinyecTBO 4acoB ‘ JnekTpoHHbIEe (LU POBbLIE)
n/m Bcero|| KoHTposibHbIE [lpakTHyecKUe 00pasoBaTe/ibHble Pecypchl
paboThI paboThl

‘1 HBI/IOJIOI‘I/IH KaK HayKa H 1 H H H ‘
‘2 H)KI/IBbIe CUCTEMbI U UX U3yYeHHUe H 2 H H H ‘
‘3 HBHonorHﬂ KJIETKH H 2 H H 0.5 H ‘
‘4 HXI/IMI/I'—IECKaH OpraHu3aums KJIeTKU H 10 H H 1 H ‘
‘5 HCTpoeHI/Ie ¥ QYHKLMHU KJIETKH H 8 H H 2 H ‘
6 O6MeH BelleCTB ¥ NIpeBpallleHhe 3HEPTHUU B 9

KJIETKe
7 HacnepcrBenHast MiHpopMalys U peasrsalus eé 9 0.5

B KJIETKe
‘8 H)KI/IsHeHHbII?I LUKJI KJIETKH H 6 H H 1 H ‘
‘9 HCTpOEHI/Ie 1 QYHKIIMHY OPTaHU3MOB H 17 H 1 H 1.5 H ‘
‘10 HPaBMHOH(eHI/Ie Y pa3BUTHE OPraHU3MOB H 8 H H 1.5 H ‘
11 |leHeTuKa - HayKa O HacJeCTBEHHOCTH U 2 0.5

M3MEHYMBOCTH OPraHU3MOB
‘12 H3aKOHOMepHOCTI/I HacJe,CTBEHHOCTH H 10 H H 1 H ‘
‘13 HBaKOHomepHOCTH U3MEHYUBOCTH H 6 H H 1 H ‘
‘14 HFeHeTI/IKa 4eJI0BeKa H 3 H H 0.5 H ‘
‘15 HCeJIeKLU/IH OpraHu3MOB H 4 H H 1 H ‘
‘16 HBI/IOTEXHOJIOI“I/IH Y CHHTeTHUYecKas 6M0JI0TUsd H 4 H H H ‘
‘17 HPesepBﬂoe BpeMs H 1 H 1 H H ‘
(OBIIEE KOJIMUECTBO YACOB 10 IPOTPAMME | 102 | 2 [ 13 [ |

11 KJIACC



Ne HaumMeHoBaHMe pa3ziesioB U TeM MPOrpaMMbl KosinuecTBo yacoB JdnexkTpoHHbIE (LUPOBLIE)
n/m Bcero|| KoutposbHble || IlpakTuyeckue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI
1 3apox/JieHue ¥ Pa3BUTHE 3BOJIIOLMOHHBIX IPEJCTaBJeHUN | 4
B 6MOJIOTHH
‘2 ”MI/IKpOBBOJI}OLLI/IH U €€ pe3yIbTaThbl “ 14 H H 2 H ‘
‘3 ”MaKpOBBOJI}OLLI/IH U €€ pe3ysIbTaThbl “ 6 H H H ‘
‘4 Hl’[poncxomaex—me Y pa3BUTHE XKU3HU Ha 3eMJie H 15 H 1 H 1.5 H ‘
‘5 HHponcxom,quHe YeJIOBEKa — aHTPOIIOreHes H 10 H H 1 H ‘
6 JKOJI0TUS — HayKa 0 B3AUMOOTHOLIEHUSX OPraHU3MOB U 3 0.5
Ha/lOpTaHU3MEHHBIX CUCTEM C OKPYKalolller cpesion
‘7 ”OpI‘aHI/IBMbI ¥ cpe/ia 0OUMTaHUA H 9 H H 1.5 H ‘
‘8 HBKOJIOFHH BH/IOB U NIONYJIALUHA H 9 H H 0.5 H ‘
‘9 ”3KOJIOI‘I/IH Co0611eCTB. IKOJIOTHYECKHE CUCTEMBI H 12 H H 0.5 H ‘
‘10 HBI/IOC(bepa - rj106a/bHasg 3KOCUCTEMA H 6 H H H ‘
‘11 ”‘{eJIOBeK U OKpy»arlias cpeja H 6 H H H ‘
‘12 HPe3epBHoe BpeMsi H 8 H 1 H H ‘
IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 102 | 2 [ 7.5 [ |

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., PyouioB A.M. u apyrue; non penakuueit [laceunuka B.B., Akunoneprnoe o6mectBo «3aarenscTBO

«IIpocsemenne»

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue; nox pepakuueii Ilaceunuka B.B., Akunoneproe obmectso «M3narenseTBo

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. buonorust B cxemax u tabymiax/ A.1O. Monnesa, A.B.Topranos.-M.:Oxcmo0,2016.-352¢.-(Harnsigao v 10CTYITHO).
2. buonorus B 9K3aMEHAIIMOHHBIX BOIPOCAX U OTBETaX JJIsi aOUTYPHEHTOB, peneTuTopoB, yunuteneit/H.A. Jlemesa, JI.B. Kammok, H.J{.JIucos. — CI16.: Bukropus

toc,20212. — 496¢.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [IOK




