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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yuebHomy npeamery "buosnorus” (najiee - OMOJIOTHs) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccwuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnperogaBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIUTaHUSI.

VYueOuplii npeamer «buosorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCS. OJTHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBEHHO-HAYYHBIC TPEAMETHD.
Cornacao monoxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
YIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOoMm muddepeHnnanuu 00ydeHus: Ha YPOBHE CPETHETr0
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHPOBAH Ha MPUOPUTETHOE pPelieHHe
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyuaronuxcs M CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma nmo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1adax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) TMPEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfiesiaM U TeMaMm,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3YUYeHUs YyueOHOTO MaTepuania
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaiM30BaH MPUHITUT
MPEEMCTBEHHOCTH C HW3y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yeMy IPOCMAaTpPHUBAECTCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTUPOBAHHBIX HAa (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIICHHS, MPEICTaBICHUM O 3J10pOBOM 00pase *KHU3HHU, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTHMM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K mIaHUPyeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM
pedynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOYyYaloUIMXCcs MO OCBOGHHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOusblii npeamer «buonorus» Ha ypoBHE CpelHEro o0Iero o0pa3oBaHMs 3aBEpLIACT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YrIIyOJIeHUE 3HAHUI
oOyuaromuxcs O JKMBOM TMPHPOJE, OCHOBAX MOJIEKYISAPHOM U KIETOYHOW Ouoioruwu,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOTHH, IBOJIOIUOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIIEeMY MOJY4eHUI0 OMOIornyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHUs
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3esoB OMOJOTMH Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kimaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHbI U YTITyOJICHBI

OMOJIOTUYECKHE 3HAHUS O pacCTCHUAX, KUBOTHBIX, T pH6ax, 6aKTepI/ISIX, OpraHu3Mce 4YCJIOBCKaA,
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Oo0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEIACHUS
IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPblE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocnenyomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OHOJOTMYECKHX 3HAHUHU C
COOTBETCTBYIOLIMMH 3HAHUSMU, TIOTYYCHHBIMU OOYYaIOIUMHUCS NPH U3YyYeHUU QUNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" orpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOJXOIbI K HM3ydeHUIo0 Ouosornu. COTJIacHO WM, H3y4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OHOJIOTHYECKOTO pazHOOoOpa3us
mwiadeTtsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOIMH,
ASMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTHH U CUHTETHUECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolUXCsi MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢usmosoruu yenoseka. B 11 kiacce m3y4aroTcsi 3BOJIIOIIMOHHOE YYEHUE, OCHOBBI HKOJIOTHH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIOB M MpaBWI, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHOH KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOTrooOpaszuu Hu
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHNH, OMOIEHO03a, SKOCHCTEMBbl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHU, MPUKIAJAHBIX acCMeKTax
Ouosnornyeckux 3HaHWM. J[7s pa3BuUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsiy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepHaja B COJIEP>KaHUU MPOTrpaMMBbl 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TON WIM HWHOM
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U 3KOJIOTHYECKUX MPOOIIEeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yrnyOaéHHOM ypoBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
Pa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi ob0nactu MpodecCHOHATbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHEH, Win K
BBIOOPY y4EOHOT0 3aBe/IeHuUs AJIsl TPOJOHKEHUS OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIEIYIOUX 3a/1ay:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIFOIIUX COBPEMEHHYK)  E€CTECTBEHHO-HAy4YHYI KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, Ouocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS  JKMBOW  MPHUPOIbIL:
HCCIIEI0BAaTEIbCKUMHU METOIaMU OMOJIOTHYECKUX HayK (MOJIEKYISPHON U KJIETOYHOM OHOJIOTHH,
SMOPHOIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU U CENIEKI[MH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  MAaJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  MPOBEAEHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1abopaTopuud M B MpHUpoje (HAOIoAeHUe, H3MEpeHue,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZIcHHEe OOYYaIOUUMUCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TEpMUHOJIOTHEN U
CUMBOJIMKOW; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COIMAJIBHO-
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HSKOHOMHYECKUMH U SKOJIOTHYECKUMHU TPOOJIeMaMH YeJIOBEYECTBA; OICHWBAThH IOCIECACTBUS
CBOCW JEATENPHOCTH 10 OTHOIIEGHHIO K OKpPY)KaloUle NpUPOIHON cpenae, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(UITaKTUKA MH(EKIMOHHBIX 3a00JIeBaHUM, TpaBUIIa MOBEICHUS B MPHUPOJEC U OOeCTIeYeHUs
0€301acCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE y 00YJaIOUINXCSl WHTEIUICKTYa IbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IpoIecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIeMaMH, METOJIOJIOTHEeH OHOJIOTHYECKOTO HCCIEIOBaHMS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCIICOBAHUM, pemeHus OWOJIOTHYECKUX 3a/1ad, MOJCITUPOBAHHUS
OMOJIOTUYECKUX OOBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXCs IIEHHOCTHOTO OTHOMICHHUS K JKUBOUM MPUPOJAE B IEJIOM H K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKOH
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BHUJAOB, JKOCHCTEM, Ounochepsl),
COXPAaHEHHWU COOCTBEHHOTO 370POBbSi U 3J0POBbsl OKPYXKAIOIMIMX JtoJeH (coOmofeHus mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOU JKU3HHU;

CO3JaHME YCIOBUH Ui OCO3HAHHOrO BbhIOOpa OOY4YAIOUIMMUCS HHIMBUIYaNIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHIERyroIeMy MpodecCHOHATEHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

OO1ree 4yuCIIO YacoB, OTBEACHHBIX Ha H3ydyeHHE OHOJIOTMM Ha YIIIyOJEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZCIIO).

OTb6op oOpraHu3allMOHHBIX  (OpM, METOJOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpKaHUS U HAMpPaBJIEHHOCTU HA MPOAOJDKEHUE
Ouosnoruyeckoro oOpa3oBaHMsl B OpraHHU3alUsAX CpPeJHEero MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUYeckux pador. Takxke ydacthue oOydaromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MaTepHallbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COILEPKAHUE OBYYEHUA
10 KVIACC

Conepxkanue MpPOTpaMMbl, BBIACIIEHHOE  KVYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas wicTopwsi pa3BHTHS OHOJIOTHH.
buonornveckne Haykum W HM3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Owoyiormu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouosjorueil. 3HaueHue OMOJNOTMM B MPaKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SHCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnos, WM. 1. MeunukoB, H. 1. Basuwios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ouosiorun. CBOWCTBA KUBBIX CHCTEM: €TUHCTBO
XMMHYECKOTO COCTaBa, ITUCKPETHOCTh W LEJIOCTHOCTb, CIIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHM3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KMBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHusI MaTepuu. Hayku, u3ydaroniue HUBbIE€ CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aIUH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
SKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsATue O 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoil. [lnanmpoBanue skcrnepumenta. [locTaHoBka u mpoBepka rumote3. Hymnesas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazbpoc B 6uonornueckux JaHHbIX. O1eHKa
JOCTOBEPHOCTH TMOJyYEHHBIX Pe3yNbTaToB. [IpHunHBI UCKaX)EHUS PE3yIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmupr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «DBHOIOTHYECKHE CHCTEMBI»,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyIOBAaHUE AT IPOBEACHMS HAOMIOACHUN, U3MEPEHHIA,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «licnonb3oBaHuEe pPa3IMYHBIX METOJOB IMPH HU3YyYEHUHU >KUBBIX
CUCTEM.



Tema 3. buoJsiorust KjieTkun

Knerka — cTpykTypHO-(h)yHKIMOHANIbHAS €MHULIA KUBOTO. VICTOpPHUS OTKPBITUS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUHU.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekrpodope3, METOJ  MEYCHBIX aTOMOB, JudQdEepeHIHaTbHOe [EHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuipl u cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIH MHKpOcKom», «Mctopus
Pa3BUTHSI METOJI0OB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAIBHBIX KIIETOK.

IIpakTnueckas padora «/I3yuyeHue MeTOOB KIETOYHON OHOJOrMM (XpomMartorpadus,
anektpodopes, nupdepennranbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opranu3anus KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOJIEMEHTHI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIJIOPETYIALNH.
MunepasnbHbI€ BellecTBa KIETKH, UX OMoJsiorndyeckasi pob. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BeniecTBa KIeTKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBINA
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, MenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, 4deTBepTHYHas CTPYKTyphl. JleHartypamus. CBoilcTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcCaxapuibl, OJWTOCaxapuabl W mojucaxapuisl. OOt
IUIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBA YriieBoJoB. buosnorumueckue QyHKIuU
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccumdukanuss — JTHIHIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaoB. OOuue
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEeKyd4ecTh, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. Crtpoenune HyknenHOBbIX KucCiOT. HykneoTuasl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — naBoiinas cnmparb.
Mectonaxoxaenue u 6uonorunueckue pynknuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakiuun  AT®. BoccraHoBieHHbIE TNEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
Hykneo3uompugocpamor  (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHUYECKHE M OMOPHU3NYECKUE MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HenpupoOOHbIX AHAL0208.

JdeMoHcTpanuu



[optpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkusnc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Huarpammsel:  «Pacnipenenenre  XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPUPOJACY,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuer u cxemsl: «l[lepuoanyeckas TaOIMIa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHHe
MOJIEKYNBl BOJbD», «BelmectBa B cocTaBe OpraHu3moB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XuMU4ecKasi ocyia 1 000py10BaHUeE.

JladopaTopHas pa6ora «OOHapyxeHHe OETKOB C MOMOIIIBIO KAaUeCTBEHHBIX PEAKITUN».

JladopaTopHnas padora «/ccrneqoBanne HYKJIEHHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tunsl kneTok: sykapuoTudeckas U IMpokapuoTuyeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KJIETKHU.

CtpoeHne mMpoOKapUOTHYECKOW KieTkh. Kierounas creHka OakTepuii u  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpO(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHYEeCKOM KieTku. [lnma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
MJIa3MaTHYecKyl0 MeMOpaHy: maccuBHbIA (muddy3us, obneruénnas auddy3us), aKTUBHBINA
(mepBUYHBIA M BTOPWUYHBIA aKTUBHBIN TpaHcropt). [lomymponuniaemocts MemMOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuto3. Kiierounas creHka.
CtpykTypa v PyHKIIMH KJIECTOYHON CTEHKH PaCTECHUM, TpUOOB.

Huromma3zma. Ilurozonb. [lurockener. JIBwkeHue uurTorsiasmbl. OpraHouibl KJIETKH.
OpnoMeMOpaHHbBIE OpraHoubl KIEeTKH: sHAoIuIazmaTrueckas cetb (DIIC), anmapat [Nonbmxwy,
JU30COMBI, MX CTpoeHHe U (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasienus oOenxoe 6 IIIC. Cunres
pactBopuMbiXx  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mankuil  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil peTukynyMm. CekperopHast ¢yHkuus anmapata ['ombmkxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbHbIx kieToK. Kinerounstii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWAbl KJIETKH: MUTOXOHIPHUH, IIAcTUIBL. [Ipoucxoocoenue
mumoxouopui u naacmuo. Cumbuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHuN.

HememOpannble opraHouzp! kieTkd CTpoeHne M (QyHKIHUHM HEMEMOpaHHBIX OpraHOMI0B
KiIeTku. Pubocombl.  Ilpomesxcymounvie  ¢unamenmoi. MuxpoduiaMeHTsl. AKkmunogvie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIULEeUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiit nentp. CrTpoeHne M JABWKEHHE JKI'YTUKOB M DPECHHYEK.
MuxkpoTpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MUuKpoguiameHmamu u
Mukpompybouxkamu. Momophvie b6enxu.



Snpo. Obomnouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE U (DYHKIHH.
SnepHblii 6enkoBBIH MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3zHOM
a1pe. dyxpomamun u 2emepoxpomamun. benku XpomaTMHa — TUCTOHBI. Junamuxa s0epHOU
00010uKU 8 Mumo3ze. HA0epHulii mpancnopm.

Knerounsle  BriroueHusa. CpaBHUTENIbHAs  XapaKTEpPUCTUKA  KIETOK  DYKapHOT
(pacTuTeNbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

[optpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKkn», «CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHue MUTOXOHAPUN», «Sapo», «CtpoeHue
MIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JladopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHBIX OPTaHU3MOB.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbI».

JladopaTopHas padora «/ccnenoBanue 1urazMolid3a M JETUIa3MOJIM3a B PACTUTEIBHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS UTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U NMpeBpPaLliecHUe YJHEPIHMH B KJIeTKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPO(HBIA U  TeTepoTpOdHBIA. YYacTHe KHCIOpoJa B OOMEHHBIX IpoIrieccax.
DHepreTuyeckoe obOecneueHne KIeTKu: mnpespameHne AT®D B 0oOMEHHBIX TIpolleccax.
depMEeHTATUBHBIN XapaKTep Peaklui KIETOYHOro MeTradosm3ma. DepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHusM peictBus. KodepmeHntol. Otinuusi (GEepMEHTOB OT HEOPTaHUYECKUX
Karajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEaKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHMYecKUX BewlecTB B KieTke. dDorocuHTe3. AnokcuzenHvll u
oxcuzenHvlll omocunmes y oakmepui. Ceemocoduparowue nUSMEHMbl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBAs
dazel. Domoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyHbix pakTopoB Ha CKOpPOCTh poTocHHTE3a. 3HaUeHuEe (GOTOCHUHTE3A.

XemocuHre3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHPHUIHPYIOIINE
OakTepuu, xene300akTepuu, cepoOaKkTeprn, BOAOPOIHbIE OaKTepuu. 3HaUCHUE XEMOCHHTE3a.

AnaspobHble opranu3Mbl. Buasl O6poxkenus. [IpoaykTel OpoKeHHs U UX KCIOJIb30BaHUE
YeNoBEKOM. AHa’pOOHBIE MHUKPOOPraHM3MbI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAWUTENIH
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl >HepreTHyeckoro oobmeHa. IloAroToBUTENBHBIN ATall.
I'mukosn3 — 6eCKUCIOPOHOE pACIEIIEHUE TJIFOKO3BI.

buonoruyeckoe okuciIeHHE, WU KIETOYHOE JAbIXaHuE. PoJIb MUTOXOHApPHUI B mIpoleccax
Oouonornyeckoro okucieHus. llukmuueckue peakiuu. OkucnurenbHoe (ochopuaupoBaHue.
Onepeusi memopannoeo epaouenma npomonos. Cunmes AT®: paboma npomonnou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTH oOMEHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanuu



[optpetst: k. ITpuctian, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCUHTE3Y», «DHEpreTHYecKuit oOMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYIOBAHKE ISl IIPUTOTOBIICHUSI TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTtopnass pabora «/3yueHue KaTaTUTUYECKOW aKTUBHOCTH (epMeHToB (Ha
MpuMepe aMusIa3bl WA KaTajia3bl)».

JlaGopaTtopnass padora «/3yueHue (HEepMEHTATHBHOTO pacIICIUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTEIILHBIX U )KUBOTHBIX KJIETKAaX).

JladopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB (POTOCHHTE3A U XEMOCUHTE3a.

JladopaTopHas pa6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peajau3anus eé B KJIeTKe

Peaknun matpuunoro cunrtes3a. [[puHIIUI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanmmzanms HacneacTBeHHOM wuH(oOpmanuu. ['eHeTHMYecKWil KO, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbiil cuaTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OmocuuTese Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B Ouocunrese Oernka.

Cospemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHuzalusi TeHoMa y MpoKapuoT U
JyKapuoT. Perymsnusi akTUBHOCTH TE€HOB y MpokapuoT. ['umoreza omepona (P. XKakoo, XK.
Mano). Monexynapuvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. Kiietounslil romeocTas.

Bupycel — Heknerounbie (GOpMBI KU3HU U 0OIUraTHble mapazutbl. CTpoeHUE MpPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusneuwnwiti yukn JIHK-codepocaujux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbpie 3a0oseBaHus 4enoBeKa, KUBOTHBIX, pactenui. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEULIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz dorvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yHryuu b6enxkos. Cnocobwvl docmasKu 1eKkapcms.

JdeMoHcTpanun

[Toptpetsr: H. K. Konsnos, /. . UBaHOBCKU.

Tabmuer u  cxembl: «buocunTes Oenka», «l'eHeTnueckuid Kom», «Bupyce,
«bakTrepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKusHeHHBIH UKJ KJIETKH

Knerounsrii mukn, ero mepuonasl u perymsauus. Mutepdasza u murto3. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k genenuto. [IpecuHrernyeckuit
(HOCTMUTOTUYECKUM), CUHTETHUYECKHMH W TMOCTCUHTETUYECKUU (MPEMUTOTUUYECKUN) MEPUOIbI
uHTEep(a3bl.



Marpuunsiii  cunre3  JHK -  pemmukanusa.  [lpuHnuner  perumkanun — JTHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIA  CHHTE3, aHTUIMAPAUICTILHOCTh. MexaHusm
perummkanun  JJHK.  Xpomocombl. Crpoenue xpomocoM. Temomepsl U Telomepasa.
XpPOMOCOMHBIN HA0Op KIETKH — KapuoTul. [IMIJIOMIHBIA M TarulOMaHBIA HAOOPBI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kietkn — mMuTo3. CTaguu MHUTO3a M MPOUCXOJANIME B HUX MPOLECCHI. THIIbI
muto3a. Kapuokunes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsiusi MUTOTHYECKOTO NHMKIA KiIeTkd. [IporpamMMmupyemasi KJIETOYHAs THOCIb —
arormnTo3s.

Knerounoe sa11po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
oughepenyuposxu, cmapernus u eubeau kiemox. «l{ugpposasn xnemrxay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabmuubl u cxeMbl: «KU3HEHHBIA MUK KIETKW», «Muto3», «CTpO€HHE XPOMOCOMY,
«Permumukarus JITHK».

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKpoIpenaparbl: «MHUTO3 B KJIETKaxX KOperikKa
JIyKa».

JladopaTopHas pa6ora «l3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax.

JlabopaTopHas padora «HaOmtoneHne mMuTO3a B KJIETKaX KOHYMKA KOpemika Jyka (Ha
TOTOBBIX MUKPOTIpEIIapaTax)y.

Tema 9. CtpoeHue u GyHKIUM OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITEIbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHBIE BOJIOPOCIH, Ipyrue npotuctsl. KomonuanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe mennoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAas, IOKPOBHA,
MPOBOJIAIIAsl, OCHOBHAsI, MexaHuuyeckas. OCOOEHHOCTU CTpOeHHs, GYHKUUNA U PaACHOJIOKEHUS
TKaHEW B OpraHax pacTeHU.

TkaHM JKUBOTHBIX M  4eloBeKa. TUIbI JKUBOTHBIX TKaHEH: SIUTEIHalIbHAs,
COEIMHUTENIbHASA, MbIlIeuHasi, HepBHAs. OCOOCHHOCTH CTpOeHHs, (DYHKIMI U pPacloIOKEHUS
TKaHEe! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMHU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmii. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIl 1 BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEIMHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOMIHOE,
KTYTUKOBO€, pECHUYHOE. J[[BM)KEHHE MHOTOKJIETOYHBIX PACTeHHWil: TpPONMU3Mbl WU HACTHUH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX paboTa.
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[Iutanue opranuszmoB. IloriomieHne BoAbl, YIIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEILECTB
pacrenusiMu. [luTaHue >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOYHOE IHIIEBApPEHHUE.
[IuTtanue 1MO3BOHOYHBIX XUBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO Tpakra. [lumeBapurenbHbie
kenesbl. [IumeBapurenbHas cucreMa 4eaoBexa.

Jlpixanue opranu3MoB. [[pixanue pacteHuil. Jlprxanue uBoTHBIX. uddy3us ra3os yepes
MOBEpPXHOCTh KiIeTKU. KoxHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe u JIETO4YHOE
nbIxaHue. JIpIxaHue IO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKa. OBOJIIOLIMOHHOE YCJIOKHEHUE
CTpO€HHUSl JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeslbHas cUCTeMa 4ejoBeKa. MexaHu3Mm
BEHTUJISILUM JIETKUX y NTUL U MJIeKoNUTaromuX. Perynsanus apixanus. JlpixareiabHble 00bEMBIL.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrnopt
BELIECTB Yy JKUBOTHbIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepile, KpOBEHOCHbIE cocylbl M KpoBb. Kpyru
KpOBOOOpalieH!sl.  DBOJIOLUOHHBIE  YCIOXXHEHHS  CTPOEHUS  KPOBEHOCHOM  CHUCTEMBI
MMO3BOHOYHBIX )KMUBOTHBIX. PaboTa cepaua u e€ perymsuus.

Beiienenne y opranusmoB. Beinenenue y pacreHumil. BelneneHue 'y  JKMBOTHBIX.
Cokpatutenbuble Bakyoiu. Opranbl BbiieneHus. OuibTpaius, cekpeuus H oOpaTHoe
BCaChIBaHUE KaK MEXaHHU3MBbI pabOThl OpraHoB BbeNeHUsA. CBSA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON crucTeMaMu. BblieneHue y Mo3BOHOYHBIX JKMBOTHBIX U uernoBeka. llouku.
Crpoenue u ¢pyHkunoHuposanue HeppoHa. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3alluTa y OJHOKIJIETOYHBIX opraHuzMoB. Cropbl OakTepuil u
LIMCTHI MPOCTEUIINUX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHnil. Kyrukyna. CpencrBa nacCUBHOM U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3alnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOM3BOAHBIE. 3alUTa OpraHu3Ma
oT OosiesHel. MMmyHHass cucrema uesnoBeka. KIeTOUHBIH M TyMOpaJIbHBIM WMMYHUTET.
BpoxnéHuenii u  npuoOpeTEHHBIN  crenupUYecKuii WUMMYHHUTET. Teopus KJIOHAJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®@. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTe M perymsiuus y OpraHu3MmoB. Pa3pakuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsiuus y pacteHuid. PocToBble BemiecTBa U Ux
3Ha4YEHHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Pednexkc u pednextopHas ayra. besycioBHble u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPUHHAs CUCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBIL. JlelicTBue TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIH»,
«bakrepun», «lIpocrelimue», «OpraHbl LBETKOBBIX pacTeHui», «CuCTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOeHHE HaceKOMbIX», «TkaHuU pacTeHHil»,
«KopueBbie cucrembl», «Ctpoenue crebns», «CTpoeHHe JITHCTOBOM IIACTHHKUY, «TkaHH
XKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenvHas cucreMa», «KpoBeHOCHass cuUCTeMay,
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«/pixaTenpHass cucrema», «HepBHas cucreman, «Koxka», «MpbllleyHas cucTeMay,
«BpiienurenpHas cucremMay, «JHJIOKpUHHAA cucremay, «CtpoeHue MbIib», «MMMyHHUTETY,
«KumeunomnosnoctHelie», «Cxema nuTaHusi pacteHuit», «KpoBeHOCHbIE CUCTEMBbI MMO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue mianapun», «BHyTpeHHee CTpOeHUE H0XKIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema ssrymku», «HepBHas cucrema
npecMmbIkaomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucTeMa MIIEKOMUTAIOUIUX,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENapaTrshl OJHOKIECTOYHBIX OPraHu3MOB,
MHUKpOIIpenapaTsl TKaHel, paKOBHHBI MOJUIFOCKOB, KOJUICKIIUM HACEKOMBIX, UTJIOKOKHUX, KUBHIC
AK3EMIUISIPhl KOMHATHBIX PACTeHU, TepOapur pacCTeHUI Pa3HBIX OT/ETOB, BIAYXKHBIC MTpenapaThl
YKUBOTHBIX, CKEJIEThI TTIO3BOHOYHBIX, KOJUICKITUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
obopynoBaHue ISl JAEMOHCTpPAllMd TMOYBEHHOTO W BO3JYIIHOTO TMHUTAHUS PACTCHUH,
paciiernyeHuss Kpaxmaia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, O0OOpYAOBaHHUE JUIf
JEMOHCTPAIMH OTIBITOB M0 M3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBYKEHUM, MOJICNT TOJIOBHOTO MO3Ta PAa3IMUHbIX dKUBOTHBIX.

JladopaTopHas pa6ora «/I3ydueHne TKaHEH pacTEHHI.

JladopaTopHas pa6ora «/3ydeHne TkaHEel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHU3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroyioe (BKIII0Yasi BEreTaTUBHOE) U M0JI0BOe. Byl
0€ecI0I0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIALUS, (pparMeHTaus, KIOHUPOBaHUE.

[TomoBoe pasmHokenue. IlonoBeie KieTku, wiaM rametrsl. Meho3. Cragum Meiio3sa.
[ToBenenne xpomocom B Mmeio3e. KpoccunroBep. buosnornueckuii cMpICa mMel03a U MOJOBOTO
npouecca. Meio3 1 ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHes y IKMBOTHBIX. [lojioBbIe — Keme3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrnepmaTtoreHe3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHATBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3 enagHvlx npooaem smopuonozuu. Konyenyus mopgozeros
u modenu mopghozceneza. Craguu sMOpUOreHe3a KUBOTHBIX (Ha IpUMepe JIATYIIKH). J{poOnenue.
Tunsl apoGnenus. [emepmunuposanuoe u nedepmunupogantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTU IPOOJIEHUS MIIEKOTHUTAIONMIMX. 3apOJIbIIEBbIe JTUCTKU (TacTpPyJsSIus).
3aknazka OpraHoB W TKaHEed W3 3apOoJAbIIIEBBIX JIMCTKOB. B3auMmHOe BiMsHUE yacTel
pasBHBaroOIIerocss 3apojpiia (3MOpHOHANIbHAs UWHAYKLMSA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KakK pe3yJbTaT HUEpapXUUYeCKUX B3aUMOJEUCTBHI TeHOB. BiusHue Ha
AMOPHOHAIILHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHaneHBIM mnepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. DakTOpbl perymsiuu pocTa KUBOTHBIX U yenoBeka. Cranuu
MOCTIMOPHOHATBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueloBeKka. llepnoabl OHTOreHe3a 4YeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.
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Pasmuoxxenne u pasBurue pactenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukine pacrenuil. OOpa3oBaHuWe cCrmop B Tmpolecce Melo3a. ['aMeroreHe3 y pacTeHHUH.
Omo0TBOpEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHuM3MoB. J[[BOHHOE OIJIOJOTBOpPEHUE Y
IBETKOBBIX pacTeHuil. OO0pa3oBaHUE W PA3BUTHE CEMCHH.

MexaHu3MBbl peryisiui OHTOTeHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Hoptpetst: C. I'. HaBamun, X. [lIneman.

Tabmuuer u cxembl: «BereratnBHOE pa3MHOKEHHUE», « THUIIBI OECIOJIOr0 pa3MHOKEHHS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHHE H3BIVIEHBI», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombly, «['ametorenes», «CTpoeHHME SULEKIETKH | CIIEPMATO30UIa»,
«OcHOBHBIE cTaguM OHTOreHe3a», «lIpsamoe u Hempsimoe pa3BuTHe», «Pa3zBuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY, «/[BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJBHBIX pacTeHUi», «KW3HEHHBIN ITUKI
MOPCKOM  KamycTbD», <COKM3HEHHBIH IMKI Mxa», <OKU3HEHHBIM LMK IallOPOTHHUKA,
«OKM3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIpenaparhl SMIEKIETOK U CIIEpMaTo30110B,
Mozienb «L{UKT pa3BUTHS JSATYIIKW.

JladbopaTtopHas pabora «/3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckas padora «BbIABICHHE MPU3HAKOB CXOJICTBA 3apOJBIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPTraHU3MOB

Hcropusi cTaHOBIICHHMsI U Pa3BUTHSl T'€HETUKH Kak Hayku. Pabdoter I'. Mengens, I'. ne
®pusza, T. Moprana. Ponb oTedecTBeHHBIX Y4YEHBIX B pa3BUTUU TeHeTHKH. Paboter H. K.
Konbnona, H. M. BaBunosa, A. H. benosepckoro, I'. I. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI, aJIEJIbHBIE
I€Hbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA NPHU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOr MUECKUM, TUTOJIOTHUECKH, MOJIEKYJISIPHO-T€HETUYECKHIA.

JdeMoHcTpanun

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benoszepckuii, I'. /. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeen-Pecosckuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlabopaTopnas padora «/Ipozoduna kak 00bEKT reHeTHYECKUX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpa3us
rubpuoB nepBoro mnokoieHus. IlpaBuno momuHupoBaHUs. Bropoil 3akoH MeHzaens — 3aKoH
pacierneHus mpusHakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umoTesa
YUCTOTHI TaMET.

AHanmuzupyromiee  ckpemuBaHue.  [IpoMeXyTOuHBII ~ XapakTep  HacJeJI0BaHUS.
Pacuiennenue npu3HakoB NpU HEMIOJTHOM JOMUHUPOBAHHH.

13



JurubpunHoe ckpemuBanue. Tperuit 3akoH MeHgens — 3aKOH HE3aBHCHMOTO
HaCJIeI0BaHU MPU3HAKOB. LluToI0OTHYeCKEe OCHOBBI IUTUOPUIHOTO CKPEIINBAHUSI.

CueruierHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOE HAacleI0BaHUE
I'€HOB, HAapYyILIEHUE CLEIUICHUS MEX/1y F'eHaMu. XpOMOCOMHasl TEOPHsl HACJIEICTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIM MEXAaHM3M OIPEACIICHHs I0ja. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TreTeporaMeTHbIl MoJ. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CLEIUICHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucreMa. IlneHoTpornvss — MHOMXKECTBEHHOE JIEWCTBHE TEHA.
MHOKECTBEHHBIN ajuien3M. B3auMoJeliCTBUE HEaUICIbHBIX T'€HOB. KoMIJIEMEHTapHOCTb.
Onucras. [Tonmumepust.

['eHeTMYeCKMIT KOHTPOJIb DPa3BUTHsI PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXke
(U3MOJIOTMYECKUX TMPOLECCOB, IMOBEAECHUS W KOTHUTHUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO3SMH — Mapa3UT» U «XO3IUH —
MUKpOOHOM». ['eHeTHueckne acreKTbl KOHTPOJI U U3MEHEHUS HacJeICTBEHHON nHpopManuu B
MTOKOJIEHUSAX KJIETOK U OPTaHHU3MOB.

JdeMoHcTpauuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuisr u cxemsl: «llepBblit U BTOpo#t 3akoHbl Mennens», «Tperuit 3akoH Mennens»,
«AHanu3upymllee ckpenpanne», «HenonHnoe nomuHnpoBanne», «CLHEINIEHHOE HACIe0BaHue
MIPU3HAKOB y Ipo30oduib», «I'eHeTnka nosay, «Kapuorumn yenosekay, «Kapuotun aApo30Qpuiib»,
«Kapuotun ntune», « MHOKECTBEHHBINA aJlIETU3M», «B3auMoIeiiCTBHE T€HOBY.

OOGopymnoBaHue: MOJETH A IEMOHCTPAIIMM 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUSI M PACLICIJICHUs NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOTO
HacjeA0BaHus NPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CLUEIIJIEHHOTO HACJIEI0OBAHUS ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3zoduia.

IIpakTnueckas padora «/3ydyeHue pe3yabTATOB MOHOTHOPHUIIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

IIpakTnueckass padora «/I3yyeHue pe3yapbTaTOB IUTHOPUIHOTO CKpPEHIMBAHUS Yy
TPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

BzaumopneiictBue renotuna u cpeabl npu ¢dopmupoBanuu (enorumna. 3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE  NpPHU3HAKUM. BuIbl  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MopaudukanronHnas u3MeHYUBOCTh. Ponib cpenpl B opmupoBaHUM MOIU(DUKAITTOHHON
u3MeHunBocTH. HopMma peakuuu mpusHaka. BapuanimoHHBIH psii ¥ BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

I'enotunuueckass u3MeH4YMBOCTb. (CBOMCTBA TE€HOTHIIMYECKOM HW3MEHYMBOCTH. Bunsl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOWHATHBHASL, MyTallUOHHAs.

KombOuHaTiBHas M3MEHUMBOCTh. Meilo3 U MoJIOBOM Mpolecc — OCHOBa KOMOMHATUBHOM
U3MEHYUBOCTU. POJIb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HooOpa3us
B IIpe/ieIax OJHOTO BUAA.

MyranmonHas W3MEHUYMBOCTb. Buapl Myranuii: TIe€HHbIE, XpPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE W WHAYLMPOBAaHHbIE MyTalMH. SIepHblE W LUTOILIA3MAaTUYECKHE MYyTallUH.
ComaTtnueckue M 1OJIOBble MyTanuu. lIprunHBI BO3HUKHOBEHHMS MyTalMil. MyrareHsl U uX
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BIIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HacienctBeHHoW wu3menuuBoctu (H.M. BaBwioB). BHesnepHas W3MEHUMBOCTH U
HAaCJEeJCTBEHHOCTbD.

Dnucenemura u 3NUCEHOMUKA, POb INUCCHEMUYECKUX (HaKmopo8 6 HACIe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Horanuncen, H. U. BaBuios.

Tabmumelr 1 cxembl: «Buapl HM3MEHUMBOCTHY, «MoauduKanvoHHAs HW3MCHUYHUBOCTHY,
«KoMOnHaTHBHAsT ~ HM3MEHYHBOCTDHY, «Meiio3y, «OMm1010TBOPEHUEY, «l'eHeTHUeCKIE
3a00J€BaHUs YeIOBeKa», «Bumbl myTtammii».

OOGopynoBaHue: >KUBbIE U TepOapHbIC SK3EMIUISIPhl KOMHATHBIX DPACTCHHM, PUCYHKH
(dboTorpadun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladopaTtopnas pabGora «MccrnemoBanue 3aKOHOMEPHOCTEW  MOIU(UKAITMOHHON
W3MEHYHMBOCTH. [ToCcTpoeHNE BApUAIITMOHHOTO PsAJia U BAPUAITMOHHON KPHUBOM.

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKpOIIpenapaTax)».

Tema 14. I'eHeTHKA Yesl0BeKA

Kapuotun denoBeka. MexayHapoJHas MporpamMma HCCIEIOBAHWS T€HOMa 4YeJOoBEKa.
MeToapl M3ydeHHs] TEHETUKH YeJIOBEKa: TeHEAJIOTHYeCKUi, OJU3HEIOBBIN, ITUTOTeHETHYCCKUN,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUUeCKu. COBpPEMEHHOE OMNpeesieHHe
TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUITMPOBAHUE, B TOM 4unciie ¢ moMonipto TT1[P-
ananu3a. HacnenacTBennbie 3a001eBadms YenoBeka. [ eHHbIE B XPOMOCOMHBIE O0JIC3HU YEJIOBEKA.
bone3nn ¢ HacineACTBEHHOW NPEeApacloyOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW TE€HETUKU B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYECKUX 3a00JIeBaHWU YeIoBeKa. MeEIUKO-TeHEeTHYECKOe
KOHCYNnbTHpOBaHUE. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3ay». ITHUYECKHUE aCIIEKThI
Hccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue ¢GakTOphl MOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKAa K (DU3MYECKOMY M
XUMHUUYECKOMY 3arpsA3HCHUIO OKpYKaroled cpeapl. ['eHeTudeckas NpeapacnoyioKEHHOCTD
YyeJIoBeKa K MaTOJIOTHsIM.

JdemoHcTpauuu

Tabmuupl u cxembl: «Kapuotumn denmoBeka», «MeToAbl M3YyYCHHUS TEHETUKH YEIOBEKa»,
«["'eHeTHYeCcKHE 3a00JICBAHUS YEIOBEKAY).

IIpakTuyeckas padora «CocraBjieHUE U aHAJIU3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukalusi U CeJICKIHUs. 3apOXKJIEHUE CEJIEKIMU W JoMecThkainuu. Yyenue H. .
BaswuioBa o LleHTpax mpoucxoxkaeHus 1 MHOrooOpas3usi KylIbTYPHBIX pacTeHuid. Posb cenekuuu
B CO3/IaHMM COPTOB pacTeHWM U TMopoa KUBOTHbIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIOB B HacieACTBEHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3naueHue mis
CENIEKIIMOHHOM paboTHI.

Mertoap! ceneknoHHOM paboThl. MickyccTBEHHBIN OTOOP: MAacCOBBIM U MHAMBHIyalbHBbIH.
Oranbkl KOMOWHAIMOHHOMN ceneknuu. VcnbiTanue mpousBoauTeNei mo moroMcTBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIIEHKU (DEHOTHIIAa TOTOMCTBA U OTOOP MO T€HOTHUITY C MIOMOIIBIO0 aHAJH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak MeETOJ CEJIeKIHMOHHOW paboThl. PamuanvoHHBI U
XUMHYECKUA MyTareHe3 Kak WMCTOYHMK MYyTallMid y KYJbTYpHBIX (OpPM OPTraHHU3MOB.
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Hcnonp3oBaHWE TEHOMHOTO pEJAaKTUPOBAaHUS M MeToJoB pekoMmOuHanTHBIX JIHK mns
IIOJIY4EHUS UCXOIHOIO MaTepuaa sl CEIeKIUN.

[Momyyenne monumionnoB. BuyrpuBmmoBas rubpuamszanusa. bim3kopoacTBeHHOE
CKpelllMBaHKe, WIX UHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtaanéHHas ruOpuau3anus.
[Ipeononenue Oecronusi MEXKBUAOBBIX THOPHIOB. JlOCTWXKEHUS CENEKIUH pacTeHUd u
XKUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHe U HU3YyYEHHE T'€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH U MX JUKHUX
poIuyeit Ui co3AaHusl HOBBIX COPTOB M THOPUIOB CEINbCKOXO3IHCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKuUMu pecypcamil CelbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
HCUBOMHDBIX 6 YENAX VIAVUUIEHUS CYWEeCMEYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUueM COBPEMEHHBIX MEMOO08 HAYYHbIX UCCIe008AHUL, NEePedosbixX uoeu u
nepcneKmueHbIX MexHON02UIL.

JdeMoHcTpanuu

[Toptpetsr: H. W. BaBuios, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykpauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOT000pa3us KyJIbTypHBIX PACTCHUID,
«3aKOH TOMOJIOTHYECKHX PSJIOB B HACJIEICTBEHHOM W3MEHYUBOCTH», «METOIbl CENeKLINN»,
«Otnanénnas rudpuauzanus», «KMyTarenes.

JlabopaTopHas padora «l3ydyeHne cOpTOB KYJIbTYPHBIX PACTEHHA W MOPOJ JTOMAITHUX
KUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTOJI0B CEJIEKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Jdkckypeust «OCHOBHBIE METOJIbl U JOCTUKECHUS CENICKIMM PacTeHUIl M KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA Y4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BoTexHOI0THsl U CHHTeTHYeCKasi 0M0JI0TUsA

OOBeKThl, HCHOJb3yeMble B OMOTEXHOJIOTHMHM, — KJIETOYHbIE M TKAHEBBIE KYJIbTYpBI,
MHUKPOOPIaHU3MBbI, HX XapakTepucTHka. TpaaunuoHHas OHOTEXHONIOrus: XxJeOoleueHue,
[IOJIy4eHHE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOJEINE. MukpoOuosoruyeckuii cunte3. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIOT U BUTAMUHOB.

Co3aHue  TEXHONOTMM W MHCTPYMEHTOB  LIEJICHANPABIECHHOIO  M3MEHEHUS U
KOHCTPYMPOBAaHHUsI T€HOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHM3MOB U UX KOMIIOHEHTOB, COJEPIKaIINX
HE BCTPEYAIOIINECs B MPUPOIe OUOCUHTETUYECKHUE ITYTH.

Knerounas umxkeHepus. MeTonbl KyJabTypbl KIETOK M TKaHEW pacTEHUM M KUBOTHBIX.
Kpuobanku. Comarmyeckas rudpuau3anuss U coMaTuyeckuil smOpuoreHes. Mcmosib3zoBaHue
ralioOuIoB B CENEKUUU pacTeHuil. llonyuenue MOHOKIOHANbHLIX anmumen. Hcnoavzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumein 8 meouyure. VICKyCCTBEHHOE OIIOOTBOPEHHE.
PexkoHcTpyKkIus SMLIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTaLUHU SAEp
KIETOK. TexHonocuu 0300posnenus, KyIbMUGUPOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHas M T'eHHas MHKeHepHs. VICKycCTBEHHBIN CHHTE3 IeHa U KOHCTPYMpPOBAHUE
pexomOunanTHbeix JIHK. Cozodanue mpanceennvix opeanuzmos. JIOCTUXKEHHUS U TEPCIIEKTUBBI
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XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTMYECKHME U ATUYECKUE MPOOJEMbl T'€HHOMU
UHXEHEPUU.

Menunuackue 6uorexnonoruu. Iloctrenomuas mudposas meauuna. [1LP-quarnocTuka.
MeTaboa0MHBIN aHATN3, TCHOIEHTPHUYECKUI aHAIN3 TPOTEOMa YEIOBEKA JUIsl OLICHKH COCTOSIHUS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Tepanusi paka. 3D-
OvoumkeHepusi Jus  pa3paboTku  (pyHIAMEHTAIbHBIX OCHOB MEAWIUHCKUX TEXHOJOTHIA,
CO3JaHUSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJIOTMM TPEXMEPHOTO OWONPUHTHHIAa U
ckadonanuHTa I pelIeHns 3a1a4 MePCOHATN3UPOBAHHON METUIIHHEL.

Co3naHue BEKTOPHBIX BAaKIMH C IEJIbI0 OOECreYeHUs: KOMOMHHUPOBAHHOM 3aIIUTHI OT
Bo3Oynuteneit OPBU, ycTaHoBiieHHE MOJIEKYISpHBIX MeXaHU3MOB (yHkiuoHupoBaHus PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 ONAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdeMoHcTpanuu

Tabmupr u cxembl:  «Vcrmonap30BaHME  MHMKPOOPraHW3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHEepHs», «I €HHass HHKEHEPHSI.

JladopaTopHas pa6ora «/3ydyeHne 00bEKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas padora «IlomydyeHne MOJIOYHOKHCIBIX IPOYKTOBY.

IKekypenst «buoTexHosorus — BaxHeas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUI

OpomonronHas Teopusi Y. [Japsuna. [Ipeanocbuiku BO3SHUKHOBEHUS JapBUHU3MA. JKH3Hb
U Hay4Has nearenbHocTh Y. JlapBuHa.

JIBwkymue cuibl dSBoionuu BugoB 1o Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTH
Pa3MHOKEHHsSI OPTraHHW3MOB, HACJIEJICTBEHHAs HW3MEHYMBOCTb, OOphba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeltpansHas Teopus 3BOJIIOIUH.
CoBpemeHHas BOMIOIMOHHAS OWoJIoTHA. 3HAaYEHHE HBOJIIOIMOHHONW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

[Toptpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosre, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, x. Xongeitn, J. K. benses.

Tabmuisr u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jlunuero)», «JlecTHuIa >KUBBIX
cymectB (mo Jlamapky)», «Mexanusm ¢GOpMUPOBAHUS MPHUCIIOCOONCHUN Yy pacTeHUl u
*UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra myremectBust U. Jlapsuna», «Haxoaku Y.
Hapsuna», «®opmbl 060prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «Muoroobpasue
KYIbTYpHBIX (popM KamycTel», «[lopoasl JOMAaITHUX KHUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBumy)», «Cxema COOTHOIICHHS IBIKYIIUX CHJ 3BOJONUNY», «OCHOBHBIE
MOJIOKEHHUS CHHTETUYECKOW TEOPHUH 3BOJIIOLIMN.

Tema 2. Muxkpo3dBoaonus 1 eé¢ pe3yJbTaThl

[lonmynauus Kak sneMeHTapHas eauHuua 3BOMOUUUA. COBpPEMEHHBIE METOJIbl OLICHKU
TeHETUYECKOTO pa3HOOOpa3us U CTPYKTYpbI momyisiuil. U3MeHeHne reHo(hoHaa MOMysiuy KaK
3JIEMEHTApPHOE 3BOJIIOIIMOHHOE SIBICHHE. 3aKOH TeHeThueckoro paBHoBecus Jlx. Xapau, B.
BaiinGepra.
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OneMeHTapHble (DaKTOpBl (IBMIKYLIME CHUJIBI) 3BOJIONUHM. MyTallMOHHBIA MpOIIECC.
KombOunatuBHas u3MeHUMBOCTh. Jlpeii TreHoB — cilydyaiiHble HEHaNpaBICHHBIE W3MEHEHHUS
4acToT ayeneid B momynsanusx. DPGdeKkT ocHoBarens. Ighghexm Oymuliouno20 2opaviuKa.
CHuoicenue cenHemuuecko2o pazHoodpaszusn: npuyumsl u cireocmeus. Illpossnenue 3¢pgexma
Opeligha 2enos 6 Oonvwux u Mmanvlx nonyaayusx. Mwurpanud. V30Is1us  TOMYITSIIHA:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOJIOTHYecKast (PEIpPOyKTHBHAS).

EcrecTBennslii oT60p — HampaBisiommid ¢aktop 3Bomonud. DOpMBI €CTECTBEHHOTO
oTOOpa: NBWXKYIIWH, CTaOMIM3MPYIOIINN, pa3pbiBaromuii (nu3pyntuBHeIi). lonoBoit otbop.
Bo3HUKHOBEHME U ABOJIIOLUS COLIMATIBLHOIO OBEAECHUS KUBOTHBIX.

[IprcnocoOaeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocobaeHnit y opranuzmMoB. Apomop¢o3sl U uanoaaanrtanuu. [Ipumeps! npucnocobaeHuit
y OpraHu3moB: Mopdojorudeckue, (U3HOIOrHYecKue, OUOXMMUYECKUE, TIOBEJCHUECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOJIOIMH.
Mzonsiimst — wmroueBoit  (aktop BHpooOpazoBanus. Ilyth u cmocoObl BHI000pa30BaHUA:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOEC»
(momurutonan3anust, rudpuanzanus). JJuTenbHOCTh SBOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp oBomtonmoHHON OuonorMM B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHHUS
O6uopaszHooOpaszus. MUKpOIBOMIONUS U KOIBOJIOIUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(hopMUpOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. UerBepukon, J. Maiip.

Tabmuis! u cxembl: «MyTallMOHHAS U3MEHUYUBOCTBY, «[lomynsnuoHHast CTpyKTypa BUIaY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BainOepra», «JIBWKyIIHe CHIIBI  3BOJIIOIHHY,
«OKOJIOTUYECKasi HM30JIALMS TMOMYJIALUA ceBaHCKOM Qopenny», «l'eorpadpuueckas H30IAIUSL
JUCTBEHHUIBl CHOUPCKOMN M JTIMCTBEHHUIIBI Jaypckoit», «[lomyisiuoHHbIe BOJHBI YHCICHHOCTH
XMUIIHUKOB M XKepTB», «Cxema JIeiCTBUS eCTeCTBEHHOro oTOopa», «®Popmbel OOpnObI 3a
CyLIECTBOBaHHE, «MHayCcTpUATBHBIM MEJTaHU3M, «OKuBblie HCKOIIAEMbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka KHUBOTHBIX», «lIpemynpexnaromas oKpacka MKHUBOTHBIXY,
«Dusnonoruueckue agantanuny, «IIpucnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTtpykTypa Buaa B mpupoje», «CrnocoObl
BUJI000pa3oBanusa», «l'eorpaduueckoe BumooOpasoBaHwe TPEX  BHUJOB  JIAHJBIIICHY,
«IKOJIOTHUYECKOE BHJI000pa3oBaHMe BMJIOB cHUHUL, «[lomumiouasl pacrenuit», «KamyctHo-
peaeyHbI THOPUIY.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMH HACEKOMBIX, Uydyesla MTULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCIOCOONIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHJIOB, repdapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BABIINXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopaTopHas padora «BblsiBiIeHHE H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGopatopnas pabGora «lIpucnocoOneHuss OpraHu3MOB U HUX OTHOCHTEJIbHAs
11e71eco00pa3HOCTh.

JlaGopatopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHUECKOMY KPUTEPHION.

Tema 3. Makpossosonusi u €€ pe3yJbTaThl
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Merto1pl u3ydeHus: MakposBoolMy. [laneonTonornueckre METoAbl U3y4EHUs IBOJIIOLIUH.
[lepexoanbie GOpMBI U HUITIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHust sBomouuu. CpaBHeHue ¢Guopsl M (QayHbI
MaTEepUKOB 1 0CTpoBOB. bruoreorpaduyeckue obnactu 3emin. Buabl-sHAEMUKN U PEITUKTHI.

OMOpPHOJIOTHYECKUE U CPaBHHUTEIBHO-MOP(OIOTHIECKUE METOBI M3YYECHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U IMOSIBJICHMS SBOJIIOLMOHHBIX HOBILECTB.
['omosiornuHele U aHaJIOrMyYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKkysipHoO-
FEHETUYECKUEe, OMOXMMHUYECKME U  MaTeMaTU4YEeCKHME METOAbl HM3YYEHHUS  3BOJIIOLUU.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX JICPEBBEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwia) HdBOJOUMH. [lpunyun  cmenvl  yHKYUIL.
HeoOpaTtumocTs 3Bomtonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOJIOIMH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkerns.

Tabmuupl U cxembl: «OUIOTEHETUUSCKUN P JIOMIAAN», KAPXEONTEPUKC», «3BEPO3yObIe
smepb», «Creronedans», «Punnoguts», «CeMeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTHHEHTOB», «Penmukthl», «HauanmpHble cTaguu >MOPHUOHATBEHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  QHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb), «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHI YEIOBEKAa W HIMMIIaH3e», «l1aBHBIE
HaIpaBJIEHUs BOJIIOLUNY, «OOIIME 3aKOHOMEPHOCTHU IBOJIIOLIUN.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJSHKM HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHWOreHe3 W TaHCIEPMUs.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUU XU3HU (KpealMoHu3M). ['Mmore3a MmOCTOSITHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu @. Peau, JI. Cnamnanuanwu, JI. Tlactepa.
[IpoucxoxaeHue KuU3HU U aCTPOOUOIIOTHS.

OcHoBHBIE 3Tanbl HeOpraHUueckoi sBostonuu. [lnanerapuas (reosoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIH CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Muimnepa u I'. FOpu. OOpazoBanue monmMmepoB u3 MoHoMepoB. KoarepBaTHas
runore3a A. M. Omnapuna, rumoTe3a nepBuyHoro OynapoHa Jx. XomgelHa, TeHeTHYecKas
runoteza I'. Mémrepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» V. TI'mnbepra.
dopmupoBaHrue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emnn u wmeroapl e€ wusydeHus. Vckomaemble OpraHMYeCKHE OCTATKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNnbHAasE W a0COJIOTHAs  TE€OXPOHOJIOTHS.
I'eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIBI, FTIOXH.

HauanbHble 3Tanbel opranndeckoil 3Botounu. [losiBieHrne M 3BOJIIOIMUS MEPBBIX KIETOK.
OBomonuss MeTtabonu3zMa. Bo3HHMKHOBeHHE mepBbIX 3KocucTeM. CoBpeMEeHHble MUKpPOOHBIE
OMOMIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. CrpomartonmuTsl. [IpokapuoTel u
JYKapHOTHI.

[IpoucxoxaeHune 3ykapuoT (cuMOMOTEHe3). DBONIOIMOHHOE MPOHUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.
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OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHuil. OCHOBHBIE apoMop(o3bl paCTEHUH.
Beixon pacrenunt Ha cymy. llosBieHue CHOpOBBIX PACTEHMI W 3aBOCBAHME HMHU CYIIU.
Cemennsie pactenus. [IporcxoxaeHue IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tambl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THIOB. [lepBbie XOpA0OBBIE
XKUBOTHBIC. JKH3HBb B BOJIC. DBOIIOIUS MO3BOHOYHBIX. [Iponcxoxaenne ampuOnii u penTHiInii.
[TpoucxoxaeHne MIEKOMUTAOIMMUX W nTHi. [lpuHmmm kimodeBoro apomopdosa. OcBoeHue
0€CITI03BOHOYHBIMH H MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie TI0 3paM U MepUuogam: apxeH, MpoTepo30H, Majaeo30i, Me3030H,
KaiiHO30M. OOmas XapaKTepUCTHKA KJIMMaTa W TreoJIoTMYecKux mpoueccoB. [losiBieHue wu
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro YCJIOBMS M BIMSHHE Ha Ta30BbIN
COCTaB aTMoC(ephl.

MaccoBbie BBIMHPAHUSI — JKOJOTUUYECKHE KPU3UCHI Tponuioro. IIpuuuHbl U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIM 3KOJOTMYECKUi KpusHc, ero ocodeHHoctu. IIpoOnema
COXpaHeHHUs O6rMopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucTteMa oprannyeckoro mupa. [IpuHIUNBI Kiaccu@UKaIM OpPraHUu3MOB.
OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Moptpetsr: @. Peau, JI. Cnanmnannanu, JI. Tlactep, U. Y. Meunnkos, A. . Omapun, JIx.
Xonneitn, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Penn», «Cxema omnbita JI. TlacTepa mo msydeHuto
caMO3apoKJIeHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «Otanbsl HeoOpraHM4ecKoOu
3BOJIIOLUMY, «l'eoxpoHosornueckas mkanay, «HadanpHble 3Tanbsl OPraHMYECKON 3BOIIOLUNY,
«Cxema o0Opa3oBaHHUsl JyKapuoT MyTEM cuMOuoreHeza», «Cucrema >KUBOW MPHUPOJIBDY,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOPUTH», «OTHOKIECTOYHBIC
BOJIOpoCHN», «MHOrOKIeTOuHble Bojgopocan», «Mxu», «llanoporHuku», «IlonoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llmockue uepBu»,
«YUIIEeHUCTOHOTHEY, «PbI10BI», «3E€MHOBO/JIHBIEY, «IIpecMblikaromuecs», «IItuusy,
«Mnekonuratronuey, «Pa3BuTue JKM3HM B apxeuckod ape», «Pa3BuTHe KU3HM B
MPOTEPO30MCKON 7pe», «Pa3BuTue KU3HU B TMaNCO30MCKOM 3pe», «Pa3BuUTHE KU3HU B
M€3030iiCKON 3pe», «Pa3BuTue XKuU3HM B KailHO30iickoll 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPaY.

O6opynoBanue: repOapud pacTeHUN pa3TUYHBIX OTIENOB, KOJIJICKIUHM HACEKOMBIX,
BJI&YKHBIE IIperapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJEThl
MMO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL MU 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas saboparopHasi padora «MonenupoBanue onbsiToB Muiepa—tOpu mo
M3yYEHHIO a0MOT€HHOT0 CHHTE3a OpPraHMYeCcKUX COeMHEHHH B IEpBUYHOM atMochepey.

JladbopaTtopHasi pabGora «lI3yueHne M ONHCAHHE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTuueckasa padora «M3ydeHue OCOOEHHOCTEH CTPOEHHUS pacTeHUH pa3HBIX
OTJZIEJIOBY.

IIpakTnyeckas padora «/3ydeHne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).
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Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJa0TruU. MeTo/1bl aHTPOIIOJIOT UH.

CraHOBJIEHHE TPEACTABIECHUI O MPOUCXOKICHUM Ye€IOBEKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. CuHcTeMaTHuecKkoe IOJI0KEHHE 4YelIOBEeKa.
CBuzerenbcTBa CXOJCTBA 4YEJIOBEKAa C JKMBOTHBIMM: CpPAaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpuoiorndeckue, (HU3NOJIOTO-OMOXUMUYECKHEe, NOBeJAeHYecKne. OTIWYHs YelnoBeKa OT
XKUBOTHBIX. [IpAMOX0K/IeHNE U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE rOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHOM CUCTEMBI.

JBuwxymue  cuibl  (QakTopel) — aHTponoreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolieHre OMOJIOrMYECKUX U COLUAIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJuU aHTpoIoTreHe3a. PaHHue yenoBekooOpasHble 00€3bsiHbI (IPOKOHCYIIbI)
U paHHHUE MOHTUbl — O0IIME MPEIKU YeT0BEKOOOPa3HbIX 00€3bsiH U JH0JIe. ABCTPaIONUTEKN —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MEepBble M3rOTOBJICHUS Opyaud Tpyaa. YenoBek
MPSIMOXOJIALIMI U NEPBBIM BBIXOJ JItoJel 3a mpenensl AQpuku. YenoBek reiaenbOeprckuit —
00muii MpeoK HeaHAePTaTbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOTo. YeIoBeK HeaHepTalbCKUi
KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHBI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeJI0BEK, OCBOCHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u najeoreHOMHKa.

DOBOJIIOLMS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHbIN OTOOp B MOMYJSAIUSAX 4YeToBeKa.
MyranuonHsiii iponiecc U noaumopdusm. [lomynsauoHHbIE BOIHBI, Apeiid reHoB, MUTpaLus U
«3(eKT OCHOBATENS» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKA.

Uenoseueckne packl. [lonstue o pace. bonpimme pacel: eBporeouaHas (eBpa3uiickas),
aBCTpaO-HEerpouIHasl (PKBAaTOpHAIIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
IIyTH pacCeJICHUsl 4YeloBeKa 1o IuiaHere. EauHCTBO  wenoBedeckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3ma. IIpucmocoONeHHOCTh YeloBeKa K  pasHbIM  YCIOBHSM
OKpyXarolel cpeabl. BiusHue reorpaduueckoil cpeabl u apelda reHoB Ha Mopdosioruo u
(GU3M0JIOTHIO YeIOBEKa.

MexxaucuuIUIMHApHble  MeToAbl B (U3M4ecKodl (OMOJIOTMYecKOil) aHTPONOJIOIHH.
OBOJIIOIMOHHAA ~ aHTPOIIOJIOTHS M TMAJCOAHTPOIOJIOTHSL  YEJIOBEYECKUX  IOIYJIALHM.
buocoumaneHple  uCClIeNOBaHMs ~ HPUpPOABI  4YenoBeka.  MccimepoBanme — KO3BOJIOLUU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanun

[Toptpetsr: Y. Hapsun, JI. JTuku, A. S. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToapl aHTPOMOJIOTHM», «[ OJIOBHOM MO3I YelloBeKay,
«YenoBekooOpa3Hble 00e3bsHb», «CKeleT 4elloBeKa M CKeJleT IMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIDKyIlUE€ CHJIBI AHTPONOIEHE3a», «OBOJIIOLMOHHOE JAPEBO  YEJIOBEKa»,
«ABcTpanonurek», «HenoBek ymenblii», «HenoBek MpAMOXOoIamuin», «J|eHuCOBCKHUI 4eToBEK»
«Heanpepransup», «KpoMmanboHUps», «lIpeaku uenoBeka», «ITallbl SBOIIOLUN YEIOBEKAY,
«Pacpl uenosekay.

O6opynoBaHue: MyJSDKH OKaMEHeNOCTel, MpeIMeTOB MaTepHallbHOW KyJIbTYphl MPEIKOB
4ejoBeKka, penpoAykuuu (Qororpaduu) KapTUH ¢ MHUQPOJIOTMYECKMMH U OuOnelckumu
CIO)KETaMH MPOUCXOKICHUS YeJoBeKa, poTorpaduu HaX0JA0K MCKOMAeMbIX OCTaTKOB YeIOBEKa,
CKEJIET YEJIOBEKA, MOJIENb Yepela YelOBEKa M Yepena IIMMIAaH3€, MOJENIb KHCTH YeJOBEKa U
KHCTH IIMMIIaH3€, MOJAEIN TOpCca MPEAKOB UEIOBEKA.
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JlaGopaTtopuass pabGora «lI3yyeHne 0COOCHHOCTEH CTpPOEHHsS CKeJeTa YellOBeKa,
CBSI3aHHBIX C IIPSIMOXOXKIACHUEM.

IIpakTnueckas padora «/3ydyeHne 3K0JIOTMUECKUX aJalTallui YEIOBEKay.

Tema 6. Oxosorusi — Hayka O B3aHMOOTHOULICHUSIX OPraHu3MoOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalowiei cpeaoi

3apokaeHue W pa3BUTHE 3KoJoruu B Tpyaax A. ['ymbonbara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl akonoruu. [loseBbie HaOmonEeHUSA. DKCIIEPUMEHTBI B AKOJIOTUU: IPUPOJHBIE U
naboparopHble. MoJenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY)KaroIeld Cpeibl: JOKaJIbHbIH,
pEruoHANIbHBIN U TJI00ATBLHBIN.

3HaueHue SKOJIOTMYECKMX 3HAHUM JJIs 4YeJoBeKa. DKOJOTMYECKOEe MHPOBO33pEHHE Kak
OCHOBAa CBA3EH YeEJIOBEYECTBA C MNpUpoaod. POpMHUpPOBAHHE DKOJOTUYECKOW KYIBTYpPHl M
9KOJIOTMYECKON TPAMOTHOCTH HACEJIECHHUS.

JdeMoHcTpanuu

[optpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepnios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxeMmbl: «Pa3nensl skosnorum», «Metosl 3KoJI0run», «CxemMa MOHUTOPHHTA
OKpYKaroLIEn Cpesibl».

JladopaTopHas padora «/3ydeHrne MeTOI0B HKOJIOTHIECKUX HCCIICTIOBAHUI.

Tema 7. Opranusmbl U cpea 0OMTAHUA

Oxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTHM WX JeictBus.  Kiaccudukamms
9KOJIOTUYECKHX  (DaKTOpOB:  aOMOTHYECKHE, OWOTHYECKHe, aHTpomoreHHele. OOmue
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux daktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC OPTaHU3MBI.

AobuoTtnyeckue (akTopsl. CBET Kak dKOJOTHUECKHH (akTop. JleiicTBUE pa3HBIX y4aCTKOB
COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYMIbl PACTEHUH U KUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUrHajbHas poJib cBeTa. DOTONEPUOIN3M.

Temneparypa kak skosnoruueckuil ¢axrtop. JeiicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIEC OPTaHU3MBI.

BrnaxHocth Kkak skojoruueckuit ¢akrop. Ilpucnocobrmenuss pacteHuil K MoaJep>KaHUIO
BogHoro Oananca. Kiaccudukanus pacteHuid mo OTHOUIEHMIO K Boje. [lpucnocobnenus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHHMsl OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH Cpel OOUTaHuA
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KHU3HU B Pa3HBIX CpPeliax.

buonorunueckue put™mel. BHemHne 1 BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHH KU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHM: JAepeBbs, KyCTAPHUKU, KYCTApHUYKU, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TPABBI
XKuzneHuole (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOHOHTHL. (OcoOeHHOCTH
CTpOEHHUs M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUYECKMX  B3aWMOJEHCTBMH:  KOHKYpEHLHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomepauus, MyTyaln3M, KOMMEHCATN3M
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(KBapTUPAaHTCTBO, HaxJeOHuM4ecTBO). Herpoduyeckue  B3ammomelCTBUS  (TONMUYECKHUE,
dopuueckue, (abpuueckue). 3HaUYCHUE OUMOTHUYCCKUX B3aMMOJCHCTBHIA ISl CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [[puHIUIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JdeMoHcTpanuu

Tabmuuer u cxembl: «JKonorndyeckue (Gpakropb», «CBETOBOM CIEKTPY», «IKOJOTHIECKUE
IPYIIIbI )KUBOTHBIX TI0 OTHOLIEHUIO K CBETY», «TeIIOKpOBHbBIE KUBOTHBIE», «XO0JI0JHOKPOBHbBIE
KUBOTHbIEY», «DU3MOJIOTUYECKUE aJalTallMd >KMBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornueckue puTMbD», «Ku3HeHHBIE (OPMBI pacTeHU», «OKn3HEeHHBIE (HOPMBI KUBOTHBIX),
«JKocHCTEMA IIMPOKOJIUCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOro Jecay, «llemu nurtanus,
«XuuganuectBoy, «Ilapazutnsmy», «Konkypenuus», «Cumounos», «KommeHcanuzm.

OGopynoBanue: repbapud pacTeHUM W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  HKOJOTHYECKUX  (PAKTOpOB, TepOdapuu  CBETOJNIOOWMBBIX, TEHETIOOMBBIX W
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuM U KOJUIEKIMHU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yyudena NTUL W 3Bepei, repOdapuu pacTeHUH, OTHOCSIIUXCS K TUrpoduram,
KcepopuTaMm, Me30(pUTaM, KOMHATHBIE DPACTEHUS JaHHBIX TPYII, KOJUIEKIUU KUBOTHBIX,
oOWTaIOUINX B pa3HbIX cpefax, repOapuM M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJal0lInuX
yepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IN4YHbIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pa6ora «BpIsBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladbopaTopHas padora «BbIsBIEHHE TPUCIIOCOOJEHUN OPraHU3MOB K BIIUSHHIO
TEMIIEPATypPbI».

JlabopaTopHasi padoTra «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH W3 pPa3HBIX MECT
oOUTaHUD.

Tema 8. IkoJ10rusi BU0B U MOILYJIS U

DKOJIOTHYECKHE XapaKTepUCTUKU nomyisuuu. [lomynsius kak Ouosioruueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyeckux OapbepoB U OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHpPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPbI NOMysanuidi. OCHOBHBIE TOKA3aTEIH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M IOJIOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJioruyeckas CTpykTypa mnomnyasiuud. OLeHKa YMCIEHHOCTH Nomyisuuu. J(nHamuka
MOMYJSALMY U €€ peryisauus. buotndyeckuil noTeHuuan nonyasiuuu. MoaenanpoBaHue TUHAMHUKU
nonymsiuuu. Kpusbsle pocra uuciaeHHoctw mnonyisiuuud. Kpusbsle BbbDKuMBaHus. Perymsauus
YUCIEHHOCTH TMOMYJALMNA: pOJb (AaKTOPOB, 3aBUCAIIMX M HE 3aBUCAUIUX OT IUIOTHOCTH.
DKoJjoruveckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKkoyormyeckoil Hume Buaa. MecrooOuTaHnue. MHoOromepHas MOJENb
skoJiornyeckot Humm JLx.M. Xarunacona. Pa3zmeps! 3xonornueckoil Humu. IloreHuuansuas u
peann30BaHHAs HUILIH.

Bun kak cucrema nomymsuui. Apeansl BUAOB. Buabl M UX JKU3HEHHBIE CTPATETHH.
OKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUrpaluil JKUBOTHBIX. bHojormyeckue HWHBa3UU
qyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu
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IToptper: [Ix. Y. XarunHCOH.

Tabnuuer 1 cxembl: « DKOJIOTUYECKUE XaPAKTEPUCTHKH NOMysiumn», «IIpocTpancTBenHas
CTpyKTypa mnomynsauun», «Bo3pacTHele nupamMuiael nomyasaun», «CKOPOCTb 3aceleHUs
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU OpraHuzMammu», «Mojenb skojornueckod numu Jx. U.
XaTYnHCOHaAY.

ObopynoBanue: repbapun paCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopuas pat6ora «lIpucrnocobiiennst ceMsiH paCTEeHUI K pacCeICHUIO».

Tema 9. Dxoji0rus co061eCTB. IKOJOTHYeCKHE CHCTEMBbI.

CoobmecTBa opranu3MoB. buorneHoz u ero crpykrypa. CBs3M MEXIy OpraHM3MaMH B
OuoLeHo3e.

Okocucrema kak otTkpeitag cuctema (A. Jx. Tencnan). DyHKuoHaNbHBIE OJIOKU
OpraHM3MOB B SKOCUCTEME: NPOAYLEHTbI, KOHCYMEHTbI, peaylUeHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [TouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNu 3KocucTeMbl. buoMacca n nmpoaykius. DK0JI0rHUecKue TUpaMuibl
qrces, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKUeccuH. IlepBUuHbIE ¥ BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JEHCTBUS Ha cykneccud. KiumakcHoe cooOmiecTso.
buopasnoobOpasue 1 noJHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[IpupoHbIE AKOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IKOocUcmemvl Mopel U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCmbviHb.

AHTpOIIOTEHHBIE  3KOCHUCTEMBI. ATrposkocucrteMa. ArpoueHo3. Paznuums Mexmy
AHTPONOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

VYpboskocucrempl. OCHOBHBIE KOMITIOHEHTHI ypOo3dkocucteM. ['opojickas diopa u dayHa.
CunanTponu3anus TropoJckoii  ¢dayHbl. buonmornyeckoe M XO3SHCTBEHHOE 3HAUCHUE
arpo3’KoCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpHOCTH  (GOPMHUPOBAHHUS  OCHOBHBIX  B3aUMOJCWCTBUHA  OpraHM3MOB B
IKocucTeMax. Ponb kackaonoco spgexma u 6ud08-30upuxamopos (Kiouesvlx 6ud08) 8
@yHKkyuonuposanuu  sxocucmem. IlepeHOC SHEPruM U  BEUIECTB MEXKAY CMEXKHBIMU
HKOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, TOMYASUUNA M DKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmol  68030eticmeus  3a2pA3HEHULl  PA3HbIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, HNONYJIAYUOHHOM U IKOCUCIIEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmeus. MeTo0IoTus MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOTNIOTEHHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Hoptper: A. Ix. Tencnu.

Tabmuie! u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jjeca», «DyHKIMOHAIbHbIE TPYIIbl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemecTB B dkocucrteMey», «llemu mnuTaHus (macTOWIHAs, JETPUTHAs),
«OKOJIOTHYECKasl TUPAMHUJIA YUCe», «IKOJIOoTHdYecKas mupaMuaa OHoMacchl», « IKOIOTHYECKas
nupamuaa sHeprum», «OOpasoBanue Oonota», «llepBuunas cykmeccus», «BoccTanoBneHue
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Jjeca Iocie noxapa», «JKocucTema 03epa», «ArpoleHos», «KpyroBopoT BemIeECTB M MOTOK
SHEPTUu B arporenosey, «I[Ipumepsr ypooskocucTemy.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydela NTHII U 3Bepei,
repOapuu KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHasi pa6ora «3ydueHre pa3HOOOpa3us MEIKUX MOYBCHHBIX WICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHsl B TUIUYHBIA OMOTEOleHO03 (B AyOpaBy, OEpe3HsIK, €JIbHUK, Ha
CYXOOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 060JI0TO)».

IKeKypeHus «IKCKYpCUS B arpO3KOCUCTEMY (Ha MOJI€ WX B TETIMYHOE XO3SHCTBO )».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocgepa — oOuierutanerapHas o0oJyiouka 3eMJIM, TZI€ CYLIECTBYET WM CYLIECTBOBaa
*KU3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
o6uocpepe. Obnactu 6nocdepsl u e€ cocras. Kupoe BemecTBo OMoceprl U €ro QyHKIHH.

3akoHOMEpHOCTH cylecTBoBaHus Onocdepsl. OcobeHnnoctn 6uochepsl Kak riaodambHOM
skocucteMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U
OMoreoXuMHYECKHUe HUKIIBI (YriiepoJia, a3ota). PUTMHUUHOCTS siBiIeHU# B buocdepe.

3oHanbHOCTH OHOchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYHJIpa, XBOIHbIE
Jieca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimnmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTeHIHala u
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eocdepsr 3emmmy», «KpyroBopoT azora B npupoe», «Kpyrosopot
yriaepoja B npupoze», «KpyrosopoT kuciopoaa B npupoze», «KpyroBopor Boasl B IpUpOJIE»,
«OcHOBHBIE OMOMBI cymn», «Kimumarndeckue mosica 3emm», «Tynapa», «Taiiray,
«C™memanneii  jec», «lllupokonuctBenusii secy, «Crenb», «CaBaHHa», «llycThiHY,
«Tponuueckuii jiecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpY:KaloIIas cpeaa

DKOJIOTUYECKHE KpU3HCHI W HMX Npu4yuHbL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHON cpeabl. OxpaHa Bo3[ayxa. 3arpsi3HeHHE BOAHOW cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspyienue noussl. OxpaHa NOYBEHHBIX pecypcoB. V3MeHeHune Kiumara.

AHTpPOTIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemble npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.

OCHOBHbIE NTPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YeJlOBeUecTBa M NpHupoAbl. PamoHansHoe
IPUPOJIOTIONIb30BAaHUE M COXpaHeHHe OuoJiormyeckoro pasHooOpazus 3Jemnu. OOmue
3aKOHOMEPHOCTH IJI00aJbHBIX KOJIOTMUECKHX KpU3UcoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEPOSATHBIE MOCIEACTBHSL.

Pa3Butie METO/J0B MOHMTOPMHIA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU
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snepeemuke. buonozuueckoe pasznoobpaszue u buopecypcwl. Hayuonanonvle ungopmayuonmvle
cucmemsl, obecneuugaioujue OOCMYn K UH@POpMAyuu nO COCMOSHUIO OMOENbHbIX 6U008 U
akocucmem. Ocrhosbl IKopeabuIUmayuy SKOCUCmem u cnocooo8 6opvovl ¢ 6LUONOBPENCOCHUAMU.
Pexoncmpykyus MOpCKUX u HA3eMHBIX IKOCUCTEM.
JdeMoHcTpanuu
Tabmuuet w  cxembl: «3arps3HeHue atMochepbl», «3arps3HeHHEe THAPOChHEphD»,
«3arpssHeHne  TOuBB», «llapHuMKOBBIA  3hdexT», «Ocobo oxpaHIeMble MPHPOTHBIC
TeppUTOPUNY», «MoOIeNn yIpaBIsieMOro MUPay.
ObopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®enepanuu, KpacHoi KHUTH peruoHa.
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IIJTAHUPYEMBIE PE3YJbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Haiuyue momusayuu K OOYyUEHUI0 OWOJIOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CROCOOHOCHb O0ydYalolUXCs PYKOBOJCTBOBATHCS B
cBOCH JCATCIBbHOCTH IOEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpUuCymumMu CHUCTEME
OMOJIOTMYECKOTO  O0Opa3oBaHUS, Haluuue NpAaABOCO3HAHUS  DKOJOTMUECKOM  KYIbTYpBI,
CnocobHoCmuU cmasumy 1€ U CTPOUTH )KU3HEHHBIE TJIaHBI.

JImaHOCTHEIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 ouoJIoruu JOCTUT'alOTCA B €IUHCTBE
y‘-Ie6HOI\/’I A BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIUOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3UIUHU JIUYHOCTH, MATPUOTHU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAILHOTO Hapoaa Poccuiickoit denepanun, MpUpoJE U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMs yueOHOTro npenmMera «broaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOIIUX TPAJAULMOHHBIM LIEHHOCTSM POCCHICKOro  OOIlecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydyaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIbHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABaTeNbHBIX 33/1au, BHIIIOJHEHUH OUOJIOTMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE  Y4YUTHIBaThb B  CBOUX JIGHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/IeH ¢ Pa3HBIMH YOKJICHUSIMU, KYIbTYPHBIMH LIEHHOCTSMU M COLIUATbHBIM
MIOJIOKEHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJIbHBIX M HCCIEAOBATENIbCKUX 3a/lay, YBAXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COCPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM JIEATEIIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoamHOM, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIWIO ¢ TaMSATHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIIEHHE U pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHUE IPOSIBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 0e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroIeHre TUTHEHHYECKUX MPaBWII M HOPM, COaTaHCHPOBAHHBIN PEKUM 3aHSATHH M OTHBIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYyallUsIX, YIPOKAIOIIMX 3I0POBBIO U )KU3HU JTIOCH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;
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TOTOBHOCTb K aKTUBHOM JIEATEIIbLHOCTU TEXHOJIOTMYECKOU U COL[MAJIbHOW HANPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITIOJHATH — TaKyHO
NEeSITEbHOCTb;

HMHTEPEC K pa3IMyHbIM cdepaM MpoecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOpP Oymymiel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOPA30BAaHUIO HA MPOTSIKCHUH BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH 11eJ1Ieco00pa3Hoe OTHOIICHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIIICHUE YPOBHS DKOJIOTHUECKOW KYJIbTYphI: MPUOOPETEHHE OTBITa TIJIAHUPOBAHUS
MOCTYIKOB U OIICHKU WX BO3MOXXHBIX TIOCIIEJICTBUMN TSI OKPYKAIOIICH CPEIbI;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MYyTeH HX PEIICHHS;

CrOCOOHOCTH UCIOJIB30BATh MPUOOpETaEMbIe MPU U3yUYE€HUU OWOJIOTUU 3HAHUS U YMEHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOTOIB30BaHUEM (COOIOIEHNE
MpaBUJI TIOBEACHUS B TPUPOJIC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEMPUATHE JEUCTBHI, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOJTHON Cpere,
yMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJu4yue pPa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphl, OIBITA
NESATENBbHOCTH  JKOJOTMYECKOM HaNpaBICHHOCTH, YMEHHsA pPYKOBOJCTBOBAaTbCA HMH B
[M03HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM ITPAaKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKON JIEATEIbHOCTH 3KOJIOITMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpMUPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM ¢ OOIIECTBEHHOM MpaKTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIFOJIbMH U MIO3HAHUS MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHur MpodiieM COXpaHEHUs! TPUPOIHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJIi COBPEMEHHOW IHMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHSI YETIOBEUECTBA, MOUCKA MyTeH BBIXOJa U3 TI00ATbHBIX
HKOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHUIO, PAIMOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTHYECKUX 3HAHUU B LIENSAX MOBBIIMICHUS O0IIeH
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTH (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMHUPyEeMOil MPU U3yuYeHUN OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3yEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydaeMmble 3HAaHUs I aHalu3a U OOBSCHEHUS SBJICHUU
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OKPYKAIOIIET0 MHUPAa M MPOUCXOASIMIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIC
3aK/IIOYCHUA Ha OCHOBC HAY4YHBLIX (l)aKTOB U HUMCIHOIIUXCA MOaHHBIX C HLCJIbIO MOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIb30BaTh OUOJIOTMYECKME 3HAHUSA Ml PELICHUsS
HpO6JI€M B PCAJIBHBIX JKXU3HCHHBIX CUTyallUsaX;

OCO3HAHHE IIEHHOCTU HAayYHOU JESATENIbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBUNYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO U €aMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA [0 OHMOJIOTMM B COOTBETCTBUHM C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI ydeOHOro mnpenmera «buosorusy BKIFOYAIOT:
3HaYMMbIE Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS  MEKIUCIHUIUTHHAPHBIE
(MexXnpeaMeTHbIe) 00IeHaAYYHBIE TIOHSATHUS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOU KapTHHBI MHpa
U crenu@uKy METOIOB TIO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHHE, IPOIECC, CUCTeMa, HAyYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, WCCIIeIOBaHUE, HAONIONEHNE, W3MEPEHHe, SKCIIEPUMEHT U JPYTue); YHHUBEPCaJIbHbBIE
yueOHbIe JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIIeUNBAONINE
dhopmupoBanre (HYHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHOW KOMIIETCHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOyuaromuxcs HCI0JIb30BATh OCBOCHHBIE MEeXAUCLIUTIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble Yy4deOHbIE ACWCTBHUS B I03HABATEIBHOW U
COIMAJIBHOW MPAKTHUKE.

B pesynbrare uszydeHuss OMOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Y
oOyuaromierocss OynyTr chopMHpoBaHbl MO3HABATEIbHbIE YHUBEpCAJbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIe JEHUCTBUSA, PETyJISTUBHbIC YHUBEPCAIbHbBIE
yueOHbIe JeHCTBUS, COBMECTHAS JI€ATEIbHOCTb.

MertanpeameTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CpEeIHEro ooiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENIBHO  (POPMYNIMpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukauy, 0000IIeHus1), pPacKpPbhIBaTb CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMU MOHATUSIMH);

OTIpEIeNATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHTD Pe3yJIbTaThl AEITEIbHOCTH C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHMOJIOTHYECKUE TOHATHS JUIsi OOBbsSCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYyX ACHHs (MHAYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTPUBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;
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MIPUMEHSATh CXEMHO-MOJIENIbHBIE CPEJICTBA JUISl MPEJCTaBICHUS CYILIECTBEHHBIX CBSA3EH U
OTHOIICHWI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PAa3HOrO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTheiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIUXCS MaTepUATbHBIX
Y HeMaTepHUaJbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JCSITECIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJBTATOB IEJSAM,
OIIEHUBATh PUCKHU MOCJIECACTBUH AEATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATHE PabOTy B YCIOBHSIX pEATbHOT0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE AeHCTBHS:

BJIaJIETh HaBbIKAMH y4€OHO-MCCIIEIOBATENLCKOW M MPOEKTHON NEeATeTbHOCTH, HaBBIKAMU
paspeleHus npoodieM, CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB
pelieHus MPakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMUYHBIX METOIOB TTO3HAHNS,

WCIIONIb30BaTh PA3JMYHbIE BHUJIBI JIEATEILHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUA, €Tro
WHTEpIpETAIN, TPeoOpa3oBaHUI0 U MPUMEHEHUIO B YUYE€OHBIX CHTYAIlUMsAX, B TOM YHUCJE TPH
CO3/ITaHWHU Y4EOHBIX U COIUATBHBIX TTPOCKTOB;

(hopMupOBaTh HAYYHBIN THUIT MBIIIJIEHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH
MOHSATHUSMH B METOJIAMU;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BATENbHOUN NEATEIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady, BBIIBUTATb
rUnoTe3y e€ pelieHHs, HaxXOOUTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHHs 3aJaddl pe3yibTaTbl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEpeHoca CPeACTB U CHOCOOOB JICHCTBUS B
poQecCHOHANBHYIO Cpey;

yMeTb TEPEeHOCUTh 3HAaHUS B  T[IO3HABATEJIbHYIDO U  MPaKTUYECKyl oOnactu
KHU3HEJCSITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HWJEH, MpeAjiaraTb OPUTMHAIIbHBIE IMOAXOJbl M PEIICHHs, CTaBUTh
poOIeMbl U 33/1a4H, IOMYCKAIOLIUE allbTePHATUBHBIE PEIICHUSI.

3) pabora ¢ undgopmanmei:

OpUEHTHPOBATHCS B PA3UYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTHUECKUX CIOBApsIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHANMM3UpOBaTh WHMOPMAILIUIO pPA3IUYHBIX BUIOB H (HOpM
MPEACTABICHUS, KPUTHUECKU OLIEHUBAThH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dbopMmynupoBaTh 3ampoCchl U TMPUMEHSTHh pa3IUYHbIE METOJbl MpH TOUCKE U OoTOOpe
Oouonorudeckoi HHGopMaIul, HeOOXOIUMOM JITsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIOJIE30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
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CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMYy TPEACTABICHUS OHOJIOTUYECKOM
nHpopManuu (CxeMbl, rpaduKu, TuarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN S3BIK B KauyeCTBE CpPEACTBAa NpH paboTe ¢ OHOJIOTMYECKOMH
uHbopMalKell: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHEe M MAaTeMaTHYeCKHE 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIOJNb30BaTh M TpeoOpa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJIATHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGpOpMAWU, HWHOOPMAITMOHHON
0€301MaCHOCTH JTMYHOCTH.

OBJ1ajleHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JI€CTBHSIMH:

1) obmenmue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCceX cepax >KM3HH, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIH JUCKYCCHU TI0 CYIIECTBY OOCYXTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHHs] OTHOCHUTEJIHO BBITIOJHEHUS TMIpeIUlaraéMoil 3ajJa4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TO3UIINH IPYTUX YYACTHUKOB JHUAIOTa WIH AUCKYCCHH);

pacrio3HaBaTh HeEBepOAJbHBIC CpEACTBA OOLICHMS, TOHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, MPEMOCHUIOK BOBHUKHOBEHHUSI KOHMIMKTHBIX CUTYAIUH, YMETh CMATYaTh KOHPIUKTHI 1
BECTH TIEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJCHCTBHSI, TIOHUMATh HAMEPEHUS
JPYrUX JEONIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIICHUE K COOCCeTHIKY U B KOPPEKTHOH (opme
(bopMyTHpPOBATh CBOH BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI AesITeIbHOCTD:

MOHMUMATh U HMCIIOJIB30BaTh MPEHMYIIECTBA KOMAaHIHON M MHIUBHIYaJIbHON pabOTHI IpH
perieHur OMOJIOTHYECKOU MPpoOIeMbl, 000CHOBBIBaTh HEOOXOIMMOCTh MTPUMEHEHHUS TPYITIOBBIX
(dbopM B3auMOAEHCTBHUS NIPH PELICHUH yIeOHOH 3a1a4H;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JICHCTBUH C y4ETOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJIOTO WieHa KOJUICKTUBA,

NPUHUMATh LI COBMECTHOW JIESATEIBHOCTH, OPraHW30BBIBATH M KOOPIMHUPOBATH
AeHCTBHA MO €€ JOCTIKEHHUIO: COCTaBIATh IUIAH JICHCTBUM, PacHpenesisiTh POJM C Y4ETOM
MHEHUH y4aCTHHKOB, 00CYX/1aTh PEe3yJIbTaThl COBMECTHON paboTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIA/IA U KAXKIOTO YYaCTHHKA KOMaH[bI B OOLIMHA pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

npeaaraTb HOBBIE NPOEKTHI, OLIEHUBATH WJEU C MO3MLIMH HOBHU3HBI, OPUTMHAIBLHOCTH,
NPaKTHYECKON 3HAYHMMOCTH;

OCYIIECTBIISATh TIO3UTHBHOE CTPAaTETHUECKOE TIOBEACHHE B pA3JIMYHBIX CHUTYalUsX,
IPOSIBIISITH TBOPUECTBO U BOOOpakeHHUE, OBITh HHUIIATUBHBIM.

OBJaieHNe YHUBEPCATBHBIMH PeTryJISTHBHBIMH I€iiCTBHAMU:

1) camoopranu3amus:

UCTIONIB30BAaTh OHOJIOTHUECKHE 3HAHUS IS BBIABICHUS NpoOJNeM W WX pelleHHus B
’KM3HEHHBIX U y4eOHBIX CHTYaIHX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUU 11€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSAX W TOCTYIMKAax M0 OTHOLIEHHIO K >KMBOM NPHpOJE, CBOEMY 30POBBIO M 3/I0POBBIO
OKpYXKaroIlnX;
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CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATEIBHOCTh, BBISBIATH HPOOIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30oBaTEIILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYIUIIMHN B pa3HbIX 001aCTAX
3HAHWUH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JESTEIBbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3Y/IHTATOB U OCHOBAHM, UCIIOJIb30BATh MPUEMBI pediiekcuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE CE0s1 U APYrUX:

IIPUHUMATh ce0s, IOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3yabTaThl OCBOCHHUS CoJiepkKaHusi ydeOHoro mnpemmera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecriedeHue nmpouaIbHOT0 00y4eHuUsT 00yJarOImuXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBUII O OCBOCHMIO, HHTEPHpPETAld W MpeoOpa3oBaHUI0 3HAHUN, BUIbI
NEeSITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKXe B peajbHbIX )KM3HEHHBIX cuTyauusx. [IpeaqmeTHbie pe3ynbTaTsl NPeACcTaBlIeHbl IO To1aM
W3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUS YydyeOHOTO mpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPaXkaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIH OMOJOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBaHUH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B TO3HAHUM 3aKOHOB MPHUPOIBI U
pelIeHny MpoOJieM parMoOHATBHOTO MTPUPOIOTIONH30BAHMS, O BKIIAAE POCCUUCKUX U 3apyOeHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOMOJATAroIINe
OMOJIOTHYECKHE TEPMHUHBI W TOHATUS (KU3HB, KJIETKA, OpraHu3M, MeTaboJN3M, TOMEOCTas,
caMOpEeryJilMs, CaMOBOCIIPOM3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE),
ouonormueckue Teopun (kierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacrBeHHocTH T. Moprana), yuenust (H. 1. BaBunoBa — o nentpax
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MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PacTE€HHi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOrO MOKOJIEHUSI, PaCUIEIIEHUs], YUCTOThI FaMET, HE3aBUCUMOT0 HacyieoBanus I'. Menaens,
TOMOJIOTUYECKUX PsIOB B HaclieACTBeHHOW wu3MeHunBocTd H. W. BaBuioa), nmpuHIUIBI
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMHU HAY4YHOI'O MO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIMICAHHE, N3MEPECHHE, HAOIOICHIE, SKCIICPHUMEHT);

YMEHHE BBIJEIATh CYLIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PAcTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, MPOTEKAIOIMX B OpPraHU3Max pacTEeHUH, XUBOTHBIX H
4esloBeKa, OMOJIOTUYECKUX MPOLECCOB: 0OMEHa BeulecTB (MeTabo0JIu3M ), IpeBpallleHusl SHEPTuHy,
Opo’KeHHUsl, aBTOTPO(HOT0 U TeTepoTPO(HOr0 TUIOB NUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Mel03a, FraMeTOreHe3a, YMOpUOreHe3a, MoCTIMOPHOHATIBHOTO Pa3BUTHS, Pa3MHOKEHMUS,
WHIUBUAYAJIHOTO pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOI'O 0TOO0DPA;

yYMEHHE YCTAHaBJIMBATh B3aHUMOCBS3U MEXIY OpraHOMIaMH KIETKH U MX (QYHKIHSIMH,
CTpPOEHHEM KJIETOK pa3HbIX TKaHEeW U UX QYHKIHUSIMU, MEX]Ly OPTaHaMU U CUCTEMaMU OPraHoOB Y
pacTeHMii, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoOB U HX
GYHKIUSAMHE, MEXIy dTanlaMM OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
LMKIOB OpraHuW3MOB, OJTalaMH SMOpPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
(dheHoTuOM U (haKTOpaMu Cpebl OOUTAHMUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYIIIL,

YMEHHME pellaTh OHOJIOTUYECKHE 3a7ayd, BBISIBJIATH MPHUUYUHHO-CICACTBEHHbIC CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKMMH TpOIlecCaMd M SIBJICHUSMHM, JI€laTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHHUH MOJIYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJIHATH JTAOOpaTOpHbIE U IpaKTHUecKue paboThl, cOOMI0OIaTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, MPOBEPATh HUX OIKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHUs, aHAIM3UPOBATh MOJIyUYE€HHBIE PE3yJIbTaThl U J€NaTh BBIBO/IBI,

YMEHHME Yy4acTBOBaTh B Y4eOHO-HMCCIIEI0BATEIbCKOM paboTe Mo OHOJOTUU, HKOJIOTUU H
MEJHIIMHE, TPOBOJMMOI Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OIICHUBAaTh JTUYECKUE aCIeKThl COBPEMEHHBIX HCCIeI0BaHUN B o0nacTu
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHME, HAIPaBICHHOE
M3MEHEHHE T€HOMA U CO3/[aHNe TPAaHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyaymiei nmpodeccuoHanbHON AEATENbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH, CEIICKOTO X035 CTBA, MHUIIEBON
MPOMBIIIIEHHOCTH, YIIyOJIATh TO3HABATENIbHBIA HMHTEPEC, HAIPaBJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccur U MPOAODKEHHE OHOJOTHYecKoro oO0pa3oBaHHs B
OpraHu3alUsaX CPeAHEro NpoecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.
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[IpenmeTrHble pe3ynbTaThl OCBOEHUA YydeOHOro mnpenmera «buosorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE U POJIM OHMOJOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUpPOBAaHUK COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHWU 3aKOHOB
MPUPOJBI U PELIEHUU 3KOJIOTMYECKUX MPOOJIEM YeOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paMOHATBFHOTO TPUPOIOTIONB30BaHUs, W B (OPMUPOBAHMM IICHHOCTHOTO OTHOIICHHS K
IpUpOJie, OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX M 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOI OHMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIOYAET OINpPEICIICHUS U
MOHMMaHUE CYITHOCTH OCHOBOTMOJAraloMMX OHOJIOTHYECKUX TEPMHUHOB M TOHITHH (BHI,
sKocucTteMa, Ouocdepa), Ouonormdyeckue Tteopuu (dBomrorMoHHass Teopusi Y. [lapBuHa,
CHUHTeTHYecKass Teopus sBomonuu), yuenus (A. H. CeBepuoBa — 0 HyTsSX U HampaBICHUSX
spomtonnn, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTHYEeCKoTo paBHOBecus JIx. Xapau
u B. BaiiabGepra, 3apoapimeBoro cxoacrsa K. M. baspa), mpaBuna (Munumyma O. JInbuxa,
9KOJIOTMYECKON MUpaMuUbl SHEPTHH ), TUIoTe3bl (Tunote3a «vmupa PHK» V. I'unbepra);

YMEHHE BJAJIETh OCHOBHBIMH METOJIAMH HAydyHOTO IIO3HAHMS, WCIIOJIb3YEeMBIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX IKUBBIX OOBEKTOB WU 3KOCHUCTEM (OMMCaHUE, W3MEpEHUe,
HaOJro/IeHUe, HKCIIEPUMEHT), CIIOCO0aMH BBISIBIICHHS W OIICHKH aHTPOIIOTCHHBIX M3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJIENATh CYLIECTBEHHbIE IPU3HAKU: BUJOB, OHOrEOIIEHO30B, SKOCUCTEM H
onocdeppl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIET0 €CTECTBEHHOTO OTOOpa,
AJJIONATPUYECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHUs, BIUSHUSA JABUKYILUX CHJI SBOJIIOLUU
Ha reHo(OH] MOMyJISALUY, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpejie 0OMTaHUs, YepelOoBaHus
HampaBJIeHUH 3BOJIIOLIMHU, KPYrOBOPOTA BELIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHUE YCTaHABIMBATb B3aUMOCBSI3M MEXIY IPOLECCAMU 3BOJIIOLUH, JBWXKYILIUMU
CHJIaMH aHTPOIOIe€He3a, KOMIIOHEHTaMH Pa3JIMYHbIX 3KOCUCTEM U HPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHUE BBISABJIATH OTJIMYNUTEIIbHbIEC IPU3HAKH JKUBBIX CUCTEM, IPHCIIOCOOIEHHOCTh BUIOB
K cpele oOuTaHus, aOMOTMYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX H3MEHEHHH B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOINE aAPTYMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY /Uil JOKa3aTelbCTBA POJICTBA OPraHU3MOB pa3HbIX CHCTEMATUYECKUX TpyIII,
B3aMMOCBSI3U OPraHU3MOB U Cpelibl OOUTaHUS, €IMHCTBA YEIIOBEUECKUX PAC, HEOOXOIUMOCTH
COXpaHEHHUsT MHOrooOpa3usi BHJIOB M 3KOCHUCTEM KaK YCIOBHUS COCYLIECTBOBAHHUS HPUPOIbI U
4eJI0BEUEeCTBa;

yMEHHUE pellaTh OWOJIOTMYECKUE 33a7a4M, BBISBIATH MPUUYMHHO-CIEJICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMH OMOJIOTMYECKMMHU MpOIecCaMM M SIBICHHSIMM, JejaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUHM TMOJYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE U MPAKTHYECKHE paboThl, COONIOIAaTh MpaBUia MpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
(bopMynupys 1eNb UCCIET0BAHMS, aHATM3UPOBATH MOJTyYEHHbIE PE3YyIbTaThl U JIENaTh BBIBOIbI;
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YMEHHUE y4acTBOBATh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OWOJIOTHH, SKOJIOTHU U
MeIMIMHE, TPOBOAMMON Ha 0a3ze MIKOJIBHBIX HAyYHBIX OOLIECTB, W IYOJMYHO NPEACTABIATH
MOJIy4EHHBIE PE3YIbTAThl HA YICHUUECKUX KOH(PEPEHIUX;

YMEHHME OLEHMBAThb TUIOTE3bl U TEOPUUM O MPOUCXOXKACHUU >KU3HH, YEJIOBEKA U
YeJIOBEUECKMX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0axX MPEAOTBPALICHHS TII00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBIN BBIOOP OyayIel mpodecCHOHANBHON JICSITEILHOCTH B
oOmactd  OMOJOTHH, OSKOJOTHUH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
IICUXOJIOTUHM, BETEPUHAPUU, CEIbCKOTO XO35AWUCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOsIsTh
MO3HABATE/IbHBI HWHTEPEC, HANpPABIEHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccud W TPOJOJDKEHHWE OHOJOTUYECKOT0 O00pa3oBaHUS B OPraHU3aIUsX CpPETHETO
po(ecCHOHAIBHOTO U BBICIIETO0 00pa30BaHusl.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC

KoaudecTBO 4acoB

Ne
HaumeHoBaHue JuexkTpoHHble (¢ poBbIe) 00pa3oBaTeIbHbIE
n/m Bcero Kourpoububie | IlpakTHyeckue
pa3iesioB U TeM pecypcbl
padoThI padoTsbI
NPorpamMmbl
1 . 1 0 0 https://www.sbio.info/materials/obbiology/obbkletka/
HOJIOTHA fak Hayka https://resh.edu.ru/subject/5/10/
) YKuBBIE CUCTEMBI I X 2 0 0 https://www.sbio.info/materials/obbiology/obbkletka/
H3y4YeHUe https://resh.edu.ru/subject/5/10/
3 5 2 0 05 https://www.sbio.info/materials/obbiology/obbkletka/
HOJIOTHA KICTHH ' https://resh.edu.ru/subject/5/10/
4 XHMiieckad 10 0 1 https://www.sbio.info/materials/obbiology/obbkletka/
OpraHu3aus KIeTKU
5 Crpoenue U GYHKITUH 8 1 5 https://www.sbio.info/rTmateriaIs/obbiologv/obbkletka/
KJIETKH https://resh.edu.ru/subject/5/10/
5 Obwmen BemecTs n 9 0 1 https://www.sbio.info/materials/obbiology/obbkletka/
MPCBPALICHHE SHEPTHH B https://resh.edu.ru/subject/5/10/
KJIETKE
7 Hacnencrsennas 9 1 05 https://www.sbio.info/materials/obbiology/obbkletka/
uHpopmaLL H ' https://resh.edu.ru/subject/5/10/
peanuzanus e€ B KIeTKe
8 K . 5 0 1 https://www.sbio.info/materials/obbiology/obbkletka/
HSHCHHBII HHICT KT https://resh.edu.ru/subject/5/10/
9 Crtpoenue U GyHKITUH 17 1 15 https://www.sbio.info/r?wateriaIs/obbiologv/obbrazmn/
OpraHu3MOB https://resh.edu.ru/subject/5/10/
10 Pa3MHOXeHUe U pa3BUTHE 8 1 15 https://www.sbio.info/materials/obbiology/obbrazmn/
OpPraHu3MOB ' https://resh.edu.ru/subject/5/10/
I'eHeTrka — Hayka O https://www.sbio.info/materials/obbiology/obbosnovgen/
11 2 0 0.5 _
HaCJICICTBEHHOCTH U https://resh.edu.ru/subject/5/10/
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https://www.sbio.info/materials/obbiology/obbkletka/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbkletka/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbkletka/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbkletka/
https://www.sbio.info/materials/obbiology/obbkletka/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbkletka/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbkletka/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbkletka/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbrazmn/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbrazmn/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbosnovgen/
https://resh.edu.ru/subject/5/10/

H3MCHYHUBOCTHU
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1 https://www.sbio.info/materials/obbiology/obbosnovgen/
HACJIEICTBEHHOCTH https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH 7 1 https://www.sbio.info/materials/obbiology/obbosnovgen/
H3MCHYHUBOCTH https://resh.edu.ru/subject/5/10/
14 L eHeTHKA TeToBeKa 3 05 https://www.sbio.info/materials/obbiology/obbosnovgen/
https://resh.edu.ru/subject/5/10/
15 Cerexius oprami3Mon 4 1 https://www.sbio.info/materials/obbiology/obbosnovgen/
https://resh.edu.ru/subject/5/10/
16 BuoTexHonorus u 4 0 https://www.sbio.info/materials/obbiology/obbosnovgen/
CHHTETHYECKAsT OMOJIOTHS https://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO 102 13
YACOB I10 ITPOTPAMME
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https://www.sbio.info/materials/obbiology/obbosnovgen/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbosnovgen/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbosnovgen/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbosnovgen/
https://resh.edu.ru/subject/5/10/
https://www.sbio.info/materials/obbiology/obbosnovgen/
https://resh.edu.ru/subject/5/10/

11 KVIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3jeioB DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
Kourpoububie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero pecypcbl
padoThI padoTsbI

3apoKJIeHNE U Pa3BUTHE _
B — https://resh.edu.ru/subject/5/11/

1 H B 4 https://www.sbio.info/materials/obbiology/obbevolut/
MpeACTaBICHUN B
ounosioruu

5 MuKpo3BOIIOLHS U €€ 15 1 5 https://resh.edu.ru/subject/5/11/
pe3yabTaThI https://www.sbio.info/materials/obbiology/obbevolut/

3 Makpo3Boronus u eé 5 https://www.sbio.info/materials/obbiology/obbevolut/
pe3yabTaThI https://resh.edu.ru/subject/5/11/

4 [Ipoucxoxnenue u 16 1 15 https://www.sbio.info/materials/obbiology/obbevolut/
pa3BUTHE )KU3HU Ha 3emIIe ' https://resh.edu.ru/subject/5/11/

5 [IpoucxoxaeHue yeaoBeka 10 1 https://www.sbio.info/materials/obbiology/obbevolut/
— aHTPOIIOTEHE3 https://resh.edu.ru/subject/5/11/
DKOJIOTUSI — HayKa O
B3aMMOOTHOLIEHUAX

5 OpPraHU3MOB U 3 05 https://resh.edu.ru/subject/5/11/
HaJJOpPraHU3MEHHBIX '
CUCTEM C OKpYXKarolen
cpenoit
Opranusmel u cpena https://resh.edu.ru/subject/5/11/

7 10 1.5
obuTtaHus

8 DKoJIOTHS VBI/IL[OB 5 10 1 05 https://resh.edu.ru/subject/5/11/
MOMYJIALMI
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https://resh.edu.ru/subject/5/11/
https://www.sbio.info/materials/obbiology/obbevolut/
https://resh.edu.ru/subject/5/11/
https://www.sbio.info/materials/obbiology/obbevolut/
https://www.sbio.info/materials/obbiology/obbevolut/
https://resh.edu.ru/subject/5/11/
https://www.sbio.info/materials/obbiology/obbevolut/
https://resh.edu.ru/subject/5/11/
https://www.sbio.info/materials/obbiology/obbevolut/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

9 DKOJIOTHS COOOIIECCTB. 13 05 https://resh.edu.ru/subject/5/11/
DKOJOTUYECKHUE CUCTEMBI
10 Buocdepa — rmobanpHas 7 https://resh.edu.ru/subject/5/11/
9KOCHCTEMA
11 YenoBek U OKpyKaromas 7 https://resh.edu.ru/subject/5/11/
cpena
OBIIEE KOJIMYECTBO YACOB 102 75
1O ITPOIT'PAMME
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
* buonorus, 10 knacce/ [Maceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; moj
penakuueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3marensctBo «IIpocereHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Yuu. py https://uchi.ru/teachers/Ik/main

Pocculickas snexktpoHHas mkona https://resh.edu.ru/subject/5/10/

OTtkpeIThii Oank 3agannit EI'D no 6uonorun. ®UIN

AHaTOMHUS YENIOBEKA B HILTIOCTPAIIUSIX http://www.anatomus.ru/

Bcest 6uonorus  http://www.sbio.info

DHikIoneaus pactenuit http://www.greeninfo.ru/

Enunas xoyutekius mudpoBbix oOpa3oBaTenbHbIX pecypcoB http://school-collection.edu.



https://uchi.ru/teachers/lk/main
https://resh.edu.ru/subject/5/10/
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.anatomus.ru%252F&sa=D&source=editors&ust=1666893831391594&usg=AOvVaw3kRePA8M1cgNmR2aNlId4p
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.sbio.info%252F&sa=D&source=editors&ust=1666893831392543&usg=AOvVaw21jMZlQjBeY2ivATgYdIX6
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.greeninfo.ru%252F&sa=D&source=editors&ust=1666893831392032&usg=AOvVaw35S0AjG11JygIFJGd-XOW2
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Ceprudmkar 506007919238457772130328223527430359021468958051
Bnageney Togopos Cravucnas iOpseauny
Aeicrantensi C11.11.2022n0 11.11.2023

42



