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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npenmery "buonorus” (ganee - 6M070rHUs) HAa YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCITMTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HayuHble mpeaMeThl». CoraacHo
nonoxeHussMm ®I'OC COO npoduibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha yTiyOJEHHOM
YpOBHE, SIBJISIOTCS CIocoOoM auddepeHnuanuu oOydeHUss Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHus U MPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0ummM, cpeHuM MpodeCcCHOHAIbHBIM U BBICHIMM OOpa3oBaHHEM. B To ke BpeMs KaxKIblil U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
0o0y4aroIuxcsi U CTUMYJUPOBAHWEM HHTEpeca K KOHKPETHOW 00JIaCTH HAyyHOro 3HaHMS,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXOIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Tporpamma o yue6HOMy mpeamery "buonorus" gaér mpencraBieHue O LETU U 3a/1adax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapHaHTHOE) TMPEIMETHOE COJACP)KaHHWE, €ro CTPYKTYPHPOBAaHHE IO pa3jieiaM U TeMaM,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0CcOOEHHOCTEH oOywaromuxcs. B mporpamme mo OMOIOTHH peaan30BaH MPUHIIMI
IPEEMCTBEHHOCTH C H3Y4YEeHHEM OHOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWs,
Onarosaps 4emy MpocMaTpUBAETCs HANIPaBIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHUHM, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBILUICHUS, TPEACTaBICHUII O 3J0poBOM oOpa3e XH3HU, Ha BOCIHUTaHUE
OepeKHOr0 OTHOILIEHUS K OKpYXarollel MpupoAHoi cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH y4eOHoro npeamera «buosorus» B peanuzanuu TpedoBanuit @I'OC
COO K m1aHupyEeMbIM JUUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00y4eHus U
B ()OPMUPOBAHNN OCHOBHBIX BHMJIOB Y4€OHO-TI03HABATEIbHOU AEATEIbHOCTU OOYYaroUIMXcs Mo
OCBOCHHMIO COJCpKaHUS OWOJOTHYECKOTO O0Opa3oBaHUSI HAa YPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHusl.

VYuebHblit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBepLIAET
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00y4aromuxcs 0 )KUBOM MPHUPO/Ie, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH, SMOPUOSIOTUN
U OMOJNIOTUU DPA3BUTHSA, TEHETHKH, CEJEeKIHH, OMOTEXHOJOTHH, SBOJIIOMOHHOTO YYEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «bruonorusi» Ha yriayOjaeHHOM YpOBHE OPUEHTHUPOBAHO Ha
MOJIFOTOBKY 00YYaIOIIMXCS K MOCIIEAYIOIIEMY OTyUEHHUI0 OMOJIOTUYECKOr0 00pa30BaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBanusi. OCHOBY €ro coaep)kaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMM, MOJYYEHHBIX MPHU HM3YYEHHUU OOYYaIOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3TH 3HaHUS NOMy4aroT pa3BuTHeE. Tak, pacIMpeHbl U yIriTyOaeHbl
Ouosnornyeckue 3HaHHUSA O PACTEHUSX, KHUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4YeJIOoBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO M TOUCKOBOTO XapakTepa, KOTOpPble MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOTYYCHHBIMU 00yJaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mipeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
HBOJIIOIMMA OPraHUYEeCKOTO MHpa Ha 3eMjie, COXpPaHEHHs OHOJIOTMYECKOTO pa3HoOOpa3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW OuoJoruw,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYaIM3UPYIOTCS 3HaHUS OOydYaIOMUXCs IO OOTaHWKE, 300JI0THH, aHATOMHH,
¢dusnonornu venoeka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OOYYarOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOI €CTEeCTBEHHO-Hay4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHH, MPUKIATHBIX acIeKTax
OMOJOTUYECKNX 3HAHWK. J[7Is pa3BUTHUS M TOJIJCpKAHUS MHTEpeca 0O0yJarouIuxcs K OHOJIOTHN
HapSITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTeprayia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIlIEHUE BAXKHEHIIMX
OMOJIOTUYECKHX U KOJOTUICCKUX MTPOOIICM.

Lens n3yuenus ydebHoro npeamera «buonorus» Ha yriayOoa€HHOM ypoOBHE — OBIAJCHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U MpUOOpPETeHHE YMEHH UCIIONIb30BaTh 3TH 3HaHUA B (HOPMUPOBAHUH MHTEpPEca K
onpenenéHHoil obnactu MpodecCHOHATBHOM NEeATETbHOCTH, CBSI3AHHOW C OMOJOTHEN, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOrMYeCKOT0 00pa30BaHus.

JocTtuxenne 1nenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOlEHHOM YpOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE  OOYYaIOIMMUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYK)  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMONOTHYECKMX CHCTeM (KIIeTKa, OpraHu3M, MOMYJALHUs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOrHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOAaMH  TIO3HAHWS ~ JKHUBOW  MPUPOIBL:
HCCJIEIOBATETLCKUMU METOaMH OUOJIOTMUYECKUX HAYK (MOJEKYISIPHON M KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJIOTHH, TAJCOHTOJOTHUH, OKOJOTHH), METOJaMH  CaMOCTOSITEILHOTO  TPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAMOCTOSITEIbHO HAXOJWTh, aHAIU3UPOBATH M
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(POPMAITHIO; TIOJTB30BaThCSl OMOJIOTHYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTaHABIMBAThH CBSA3b MEXK/IY Pa3BUTHEM OUOJIOTUU U COLIMATHLHO-I9KOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MPoOIeMaMy YeJIOBEUECTBA; OLEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONIICHHIO K OKpY’Kalollel MNPUPOAHON cpene, COOCTBEHHOMY 3I0POBbI0 U 3I0pPOBBIO



OKPY’)KAIOIIMX JIFOJIeH; OOOCHOBBIBaTH M COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a0o0JeBaHM, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
JKU3HEACSITEIIBHOCTH B YPE3BbIUAMHBIX CUTYyalUSX MPUPOJHOTO M TEXHOTEHHOIO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJO0JIOTHEH OWOIOTHYECKOTO HWCCIICAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTHENbHBIM €€ O00beKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHUECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTH B PAllMOHATIBHOM MPUPOIOTIOIB30BaHIHT
(coOnromenne mpaBWJI TOBEACHHWS B MPHUPOJE, OXPaHBI BHIOB, AKOCHCTEM, OHoOchephl),
COXPaHEHUU COOCTBEHHOI'O 370POBBS M 3J0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYaIUsX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BAHMS OMOIOTMIECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOOTIPEJICTICHUIO, B COOTBETCTBUU C HWHIWBHUIYAIbHBIMH HWHTEpPECAMU U TOTPEOHOCTIMHU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX HAa M3y4YeHHE OHOJOTMM Ha YriyOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeTIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p OpraHu3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00yUEHUsI OUOTIOTHUHU OCYIIECTBIISETCS
¢ yuéTtoMm crienuuKd €ro coaep kaHus M HAMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
0o0pa3oBaHUs B OPTaHU3AIUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pPa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBHEM MPHU 00y4YeHHHM OMOJIOTMU HA YriyOJEHHOM ypOBHE SIBJISETCS
MpOBECHUE JAaOOpaTOPHBIX U TMpakTHueckux pador. Takke yuacTue oOydalImMXcs B
BBITIOJTHEHUH MIPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMaTHKa KOTOPBIX OMpPEesaeTcs
YUHUTENIEM Ha OCHOBE UMEIOIINXCSI MATEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUU.



COILEPKAHUE OBYYEHMUSA
10 KJIACC

CopepxaHue IpOrpaMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecranuu (I'A).

Tema 1. buojsiorusi Kak HayKa

CoBpemenHass O6uosiorusi — KOMIUIEKCHas Hayka. KpaTkas ucTtopusi pa3BUTHS OHMOJIOTHH.
buonornveckue Hayku W u3ydaemMble MMU TpoOiembl. DyHAaMeHTaIbHBIC, MPHUKIAIHBIE U
MTOMCKOBBIEC HAyYHbIE UCCIIEIOBAHUS B OMOJIOTUH.

3HaueHue OuoorMd B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI
mupa. [Ipodeccun, csizannblie ¢ Ononorueld. 3HaueHHe OUOJIOTUH B IPAKTUUECKOM AEATEIbHOCTH
YEJIOBEKA: MEJULIMHE, CEIIbCKOM X0351CTBE, IPOMBIIUICHHOCTH, OXPaHE IIPUPOIBI.

JdemoHcTpauuu

[Toptpersr: Apucrotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Mennens, B. U. Bepranckwii, U. I1. [1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3p OMOJIOTUU C APYTUMHU Haykamuy, «Crucrema OHOJIOTHYEeCKHX
HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JXKuBble cucTembl Kak npeaMeT u3ydeHust ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh M YHOPSAJOYEHHOCTH
CTPYKTYpBlI,  OTKPBITOCTb,  CaMOOpPraHM3alUsl, CaMOBOCIPOU3BEACHUE, Pa3apPaKUMOCTh,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyMyd KUBBIX CHUCTEM: MOJEKYJSPHBIA, KIETOYHbIA, TKAHEBBIM,
OpPraHU3MEHHBIN, MOIMYJISILIMOHHO-BUI0BO1, 9KOCUCTEMHBII (OuoreoneHOTHYECKUIN),
o6uocdepnsiii. [Iporeccsl, mpoucxoasuye B KHUBbIX cucTeMax. OCHOBHBIE MPU3HAKU KHMBOTO.
XKuznp kak ¢opma cymectBoBanus marepu. Hayku, nzydaromye uBble CUCTEMBI Ha pa3HbIX
YPOBHSX OpTraHU3alHH.

N3ydenune xuBbIX cucteM. Metozasl Ouosnornuyeckoi Hayku. HaGmroneHue, nsMmepeHue,
JKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsaTue o 3aBUCMMONM UM HE3aBUCUMOM
nepemeHHo. IlmanupoBanme skcnepumeHnta. [locraHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonsTue BoIOOPKHU U €€ 10CTOBEpHOCTh. Pazbpoc B Onosnornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpHunHbBI MCKaXXEHUsS PE3yJIbTaTOB HKCIEPUMEHTA.
[ToHsATHE CTATUCTHUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuier u cxembl: «OCHOBHBIE MNPU3HAKK JKU3HH», «DBHOIOTHYECKUE CHCTEMBI»,
«CBoiicTBa )KMBOW MaTepumn», « YpOBHU OpPraHU3alUy KUBOU NpUpobDy, «CTpoeHUE KUBOTHOMN
KIETKW», « TkaHu KUBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May, «buoreoneHos»,
«buocdepar, «MeTobl U3yueHuUs KUBOU IPUPOJIBD.

O6opyaoBanue: 1ab0paTopHOE 000PYAOBAHUE JIJISl TPOBEACHUS HAOIIOICHHUMN, U3MEPCHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosnb30BaHHE pa3IUYHBIX METOJOB IPHU M3YUYEHUHU JKUBBIX
CUCTEM.

Tema 3. buojsiorust KJieTku

Knerka — cTpykTypHO-()yHKIIMOHAIBHAST €MHULIA >KUBOTO. VICTOpHUS OTKpBITUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KJIETOYHOM TEOPHH.



Meroapl MOJIEKYJSIPHOM W KJIETOYHOMW OWOJOTHUH: MHUKPOCKOMUsS, Xpomarorpadus,
anekTpoope3, METOA  MEYeHBIX aTroMoB, auddepeHunanbHOe  EHTpU]yrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (ukcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kongoxranvnas mukpockonus. Bumanvhoe (npudicusnennoe) uyuenue Kiemox.

JdemoHcTpauuu

[Toprpersl: P. I'yk, A. JleBenryk, T. lllsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHMKPOCKOI», «JIEKTPOHHBI MHKpockom», «Hcropus
Pa3BUTHS METOIOB MUKPOCKOITUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpPENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTnuyeckas padora «l3yueHue MeTOJOB KIETOYHOM Ouosoruu (xpomarorpadus,
anektpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XuMnyeckasi Opranu3anms KJIeTKH

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOAJIEMEHTHI. Boia u €€ ponb
KaK pacTBOPHUTENs, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUU KIETKH, TEIJIOPETYIISILHUHU.
MuHepalbHble BEILECTBA KIETKH, UX OMoioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. buosornyeckue noiaumepsl. beaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBOM Moiiekyinbl. [lepBuduHas cTpykrypa Oenka, MmenTHaHas
CBsI3b. BTOpHwuHas, TpeTW4Has, YeTBEpTHUYHAs CTPYKTYypbl. [leHarypamms. CBoicCTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkiuu 6eakoB. [lpuonsi.

VYraeBoasl. MoHOCaxapuabl, AUcaxapu/ibl, OJIMrocaxapusl U nosuucaxapusl. O0muii miaxn
CTpoeHus M (PU3UKO-XUMHYECKUE CBOMCTBA yIiIeBOA0B. bronornyeckue GyHKIMH yriIeBOAOB.

Jlummael.  [mapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccupukamuss — IUMUIOB.
Tpurnuuepunsl, pochoaunuasl, BOCKH, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOHCTBAa OMOJIOTHYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KHCIOT. HykiaeoTumisl.
[Tpunuun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa AHK — nBoiinas crupasis.
Mecronaxoxaenue u 6nonornyeckue pynkuun JHK. Buast PHK. @ynkunn PHK B kietke.

Crpoenue moiekynbl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buomornueckue
¢byukuun  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KIeTKe. [[pyeue
HyKneosuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorus: OMOXMMHYECKHE M OHOPU3NYECKHE MCCIEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Mooeruposanue cmpykmypsvl U  @QyHKYui
ouomonexyn u ux komniexkcos. Komnvromepnuiii Ousaiin u opeanuyeckui Cunme3s OUOMONEKY U UX
HenpupoOHbIX AHANO208.

JdemMoHcTpauuu

[Toptpertsr: JI. [lonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmun, ®@. Canrep, C.
IIpy3unep.

HMuarpammsl:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXKHBOM IIPUPOIE»,
«Pacnipenenenue XuMUYECKUX IEMEHTOB B )KMBOU ITPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckass TabaUIa XUMUYECKHX DJIEMEHTOB», «CTpoeHHe
MOJIEKYJIBl BOABI», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYNIbl OeKay,
«CTpyKTYpbl OenKOBOW MOJEKyIb», «CTpoeHHE MOJEKYJI YIrieBoaoB», «CTpoeHHe MOJEKYI
munuaoBy, « HyknennoBbie KUCIOTB», «CTpoeHne MoJeKyJibl ATDy.



O6opyaoBaHue: XUMHYECKas TOCy/1a 1 000pyI0BaHHE.

JlaGopaTopnasi pa6oTa «O0HapyXeHHE OEITKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKITHII.

JlaGopatopuas padora «/ccinenoBanne HYKJICHHOBBIX KUCIOT, BBIICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKUMH KJIETKH

Tumbl KIETOK: dyKapHOTHUYECKass W mpokapuorndeckas. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa30BaHMsI KJICTKH.

CtpoeHue mNpOKAPUOTHUECKOW KiIeTkH. KietouHas creHka OakTepuii W apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTPOdHON M aBTOTPO(HON MPOKAPHOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenre n (HyHKIIMOHHUPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmazmaruyeckass meMOpaHa
(mnasmanemma). CTpykTypa IUIa3MaTHueckod MeMOpaHbl. TpaHCIOPT BEUIECTB 4epes
1a3MaTHYecKyt0 MeMOpaHy: mnaccuBHbIN (muddys3usa, obneruéHHas auddysus), aKTUBHBINA
(epBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomynponunaemocts memOpanbl. Pabora
HATPUI-KAMEBOr0 Hacoca. DHAOMUTO3: MUHOIUTO3, (paronuTo3. Dk30uuTo3. Kietounas cTeHka.
CrtpykTypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, IpuOOB.

Huromnasma. Lurto3ons. I[lutockener. JIBmkeHue uurtomiasmbl. OpraHoubl KIETKH.
OpHoMeMOpaHHbIE OpraHOUIbl KIETKH: 3HAoIasmaTrudeckas cetb (DI1C), anmapar ['onbaxwy,
JM30COMBI, UX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyJIIpHOTO peTukyinyMma. Mexanusm wuanpasnenus oOenxos 6 IIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTe3  KIETOYHBIX MeMOpaH. [mankuii  (arpaHyssipHBIiN)
SHIOIIIA3MaTHUECKUi peTukyiryMm. CekperopHas (yHKus anmapara [onbmku. Moouguxayus
benxoe 6 annapame I onvoacu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTOPT BELIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrtii cok. Typrop.

[TonmyaBTOHOMHBIE OpPTraHOWIBI KJIETKH: MUTOXOHIPHH, TIACTHIBL. [Ipoucxoscoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepeackosckuu, JI. Mapeynuc). CtpoeHue u
GYHKIMHM MHUTOXOHAPHA W TUIacTHA. llepBUYHBIC, BTOPUYHBIE M CIOXKHBIE ILJIACTHIIBI
(OTOCHHTE3UPYIOIIUX JYKapHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBl  BBICHIMX
pacTeHui.

HememOpanubie opranouzs! kinetku CtpoeHne u (GyHKIUU HEMEMOpPaHHBIX OpPraHOMI0B
kietku. PubGocombl.  [lpomescymounvie  ¢punamenmol. MuxpopuinamMeHTsl. AxmuHoswvie
Muxkpoguramenmol. MpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIemoK.
MuxkpotpyOouku. Kietounsiii nentp. CTpoeHue M JABWKEHHME JKIYTHKOB U PECHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie benxu.

Anpo. OGonouka sApa, XPOMATHUH, KAPUOILIA3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUH.
SnepHblii 6enkoBbIi MaTpHuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(hazHOM
anpe. Jyxpomamun u 2emepoxpomamun. benku XpomMaTuHa — TUCTOHBL. J{uHamuxa s0epHol
000104KU 8 MUmMose. HoepHuiti mpancnopm.

Knerounsie  BkimtoueHus.  CpaBHUTENbHAsh  XapaKTEPUCTUKA  KIETOK  DYKapUOT
(pacTUTeNnbHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpauuu

[Toprpetsr: K.C. Mepexkockuit, JI. Maprymnuc.

Tabmuuer u cxembl: «CTpoeHHE SYKApHOTHUECKOM KIeTKn», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpOeHHE pacTUTENbHON KIeTKN», «CTpOeHHEe MUTOXOHIPHUNY, «Sapo», «CtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEenapaTbl 0aKTepUaIbHBIX KIETOK.

JlabopaTopHasi padora «/3y4ueHue cTpoeHus KIETOK pa3IndHbIX OPraHU3MOBY.

IIpakTHyeckasi padora «/3yueHne CBONCTB KIIETOYHOM MEMOpaHBI».

JlabopaTopHnas pabdora «lccnenoBanue 1uiasmosin3a U ACMIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTunyeckas padora «/I3yyeHue ABMKEHHS UTOIUIA3MBI B PACTUTEIIBHBIX KJIETKAX).

Tema 6. O0MeH BenlecTB U NMpeBpallleHue JHEPruM B KJIeTKe

AcCUMWISILIMSL U TUCCUMIUIALINS — JIB€ CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BeIlecTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YyacTue KHCIOpOoaa B OOMEHHBIX MPOIEccax. JHEPreTuIecKoe
obecrieyeHue kieTku: npespamenue AT® B oOMeHHbIX mporeccax. @epMEHTaTUBHBINA XapakTep
peakuuii KieTouHoro Mmetabonusma. epMeHTHI, UX CTPOCHHUE, CBOMCTBA U MEXAaHU3M JICUCTBHUS.
Kodepmentsl. OTnnuns ¢pepMEHTOB OT HEOPraHMUECKUX KaTanu3aTopoB. benku-akTuBaToOpsl U
OCIKU-UHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKIUH OT pa3IMYHbIX
(hakTopoB.

[lepBuuHbI CHHTE3 OpPraHMYECKHX BEHIECTB B KieTke. DoTOoCHHTE3. AHOKCULEeHHbIU U
oKcucennviti  pomocunmes y oaxmepui. Ceemocoduparoujue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Poib xjmopomiactoB B mpouecce (orocuHTe3a. CBeToBass U TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoxyKTUBHOCTH (DOTOCHHTE3A.
Brnusinue pa3nuyasix pakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHU3MOB-XEMOCHHTETHUKOB:  HUTPHUPUIMPYIOIIHE
OakTepuH, KeJae300aKTepun, cepodaKkTepun, BOJOPOIHBIE OaKTepru. 3HAUCHHE XEMOCHHTE3A.

Amnaspobnble opranu3Mel. Bunsl Opoxenns. [IpoaykTel OpoXeHHS W MX HCHOJIb30BAHUE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yAUTENN
Oone3Hei.

AdpoOHBIE OpPraHM3Mbl. JTambl JHEPreTHYecKOoro oOmeHa. [loaroToBUTENBHBIN STaIl.
I'mukonn3 — 6ecKUCIOpoAHOE pacUIeTNIEHUE TITFOKO3bI.

buonornueckoe OKMCIEHHE, WU KIETOYHOE JbIXaHue. Posb MUTOXOHIpHUI B Ipoueccax
Ouosiornyeckoro okucieHus. lluknmyeckue peakumu. OkuciautenbHoe (GochopriIrpoBaHUe.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. IlpenMymiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

JdemoncTpanuu

[oprpersr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuper u cxembl: «POTOCHHTE3», «IJHEpreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE ISl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTtopHas padota «/I3yueHne KaTaTUTHYECKO aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
aMIIIa3bl WK KaTanasbl)y.

JlabopaTtopnasi pabGora «l3yuenne (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KIETKaX».

JlaGopatopHas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopatopHas padora «CpaBHEHHE MPOLIECCOB OPOKEHUS U JABIXaHUS.

Tema 7. HacieacrBeHHasi HHpopManus U peaju3anus eé B KJIeTKe



Peaknun marpruyHoro cuHresa. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmmzanusi HacnencTBEHHOM WHQopMauuu. [eHeTWdeckuil KO, €ro CBOICTBa.
Tpanckpunuus — matpuusbii cuHTe3 PHK. [IpyHIUIBI TpaHCKPUNIIMKM: KOMIUIEMEHTapPHOCTb,
AHTUMNAPAIICTBHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpaucmsius u e€ aranbl. Yyactue tpancnoptHeix PHK B GmocuHTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokuciot. Posb pubocom B GnocunTese Oenka.

Cogpemennvie npedcmagnenus o cmpoeHuu ceHog. OpraHu3anus reHoMa y MpoKapuoT U
AyKapuoT. Perymsus akTHBHOCTH T€HOB y IpokapuoT. [ unoresa onepona (P. XKako6, XK. Mano).
Monexynapnvie mexanusmvl s3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pez2ynayuu
pabomol 2enos. Perynsuus 0OMEHHBIX IPOIIECCOB B KieTKe. KieTounblil romeocTas.

Bupycol — HekieTouHble (OPMBI KU3HU U OOIUTraTHbIe mapa3utbl. CTpOeHUE MPOCTHIX U
CIIO)KHBIX BHUPYCOB, PETpPOBUPYCOB, OaktepuodaroB. Kuszuenmwiti yuxn [[HK-codepowcawjux
supycos, PHK-cooepocawux supycos, bakmepuogpazos. Obpamuas mpancKkpunyus, pesepmasd,
unmezpasa.

Bupycuble 3a0oneBanus yenoneka, KUBOTHbIX, pactenuii. CIINJ[, COVID-19, counansHbie
U MEIUIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayusi u ananusz donvuux maccugog («bigdatay) cmpyxkmyphuix
buonocuueckux oannvix. Hanomexuonozuu 6 buonozuu u meouyune. Ilpoepammupyemoie ynkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdeMoHcTpanumn

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

Tabmuupt u  cxembl: «buocunTes Oenka», «['eHermueckuit kom», «Bupycs»,
«bakTtepuodarm.

IIpakTnyeckas padora «Co3naHue MOAEIN BUPYyCay.

Tema 8. Z/Ku3HeHHbI HUKJ KJIETKH

Knerounsnii mukmn, ero mepuoasl u perymsiaus. Muarepdaza m muto3. OcoOeHHOCTH
IpoIeccoB, MpoTekaroux B uHTepdase. I[lonroroska kinerku k aeneHuto. IIpecuHrernuyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IIPEMUTOTUYECKUI) IMEpPHOAbI
uHTEpPasbl.

Marpuunsiii  cunte3  JHK -  pemmumkammsa.  [lpunnuner  perumkanumn — JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
perunkanmu JTHK. Xpomocomsel. Ctpoenune xpoMocoM. Tenomepsl 1 Tesiomepasa. XpoMOCOMHBIN
HabOp KJIETKM — KapuOTHUIl. JIMIIOMIHBIA M rariouAHbI HabOpbsl XpoMocoM. ['omMosoruyHbie
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenue kinetkn — MuTo3. CTaguum MHUTO3a M MPOUCXOJAIIME B HUX IpoUECCHl. THIIBI
muto3a. Kaproknnes n nutokunes. buongornueckoe 3Had4eHNE MUTO3A.

Perynsuuss mMutornueckoro uukia kietkd. [IporpamMmupyemas kiertouHas rubenp —
arorTo3.

Knerounoe s7po, XpoMOCcOMBI, (pyHKLMOHATbHAs T€HOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposasn kiemxa» — 6uoungopmamuyecxue
Mo0enu PYHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpauuu

Tabmumer u cxembl: «KU3HEHHBI LUK KIETKW», «MuTo3», «CTpoeHHe XpPOMOCOMY,
«Pemmukanmsa [JHK».



O6opynoBaHHe: CBETOBOM MHKPOCKOIN, MUKpompemnaparbl: «MUTO3 B KIIETKaxX KOpEIIKa
JTyKay.

JlabopaTopHasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopHas pa6ora «HaOmoneHne MuTO3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHu3MoOB

buonornueckoe  pazHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJIOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KHU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KojgoHnanbHble
OpPTraHU3MBI.

B3anmMocBs3p yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm kak eauHoe uesnoe. ['omeocras.

Tkanu pacrenuil. Tunbel pacTUTENbHBIX TKaHEW: 0Opa3oBaTesbHAs, MOKPOBHAs,
IIPOBOJAINAsA, OCHOBHAsA, MexaHHueckasd. OCOOEHHOCTH CTPOEHMsSI, PYHKIMA U pacHoIOKEHUs
TKaHEe! B OpraHax pacTeHUM.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THUIIBI d)KUBOTHBIX TKAHEH: SMUTENUAIbHAS, COEAMHUTENIbHAS,
MbIlIeyHast, HepBHas. OCOOEHHOCTH CTpOCHHS, QYHKUMH M PACHOJIOXKEHHUS TKaHEH B OopraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U TeHEpATUBHBIE OpraHbl pacTeHuil. Opralbl U CUCTEMbl OPTAaHOB
KUBOTHBIX U 4yesnoBeka. OyHKIMU OpraHoB U CUCTEM OPIaHOB.

Onopa tena opranu3mos. Kapkac pacrenuii. CkenaeTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>xHbI 1 BHyTpeHHH cKeneT. CTpOeHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBWKEHHME OJHOKJIETOUHBIX OPraHU3MOB: aMEOOMIIHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)KEHHWE MHOIOKJIETOYHBIX PACTeHWIl: TpPONU3Mbl U HACTHH.
JIBM>KeHHE MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieuHas cucrema. Pednekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Iuranune opranusmos. [lornomieHne BOJbI, YTIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussMu. [luTaHue >KUBOTHBIX. BHYTpUIOJIOCTHOE W BHYTPHUKJIIETOYHOE MHUIIEBAapEHUE.
[TuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENbl MUIEBapUTEIbHOrO Tpakrta. [luieBapurenbHbie
xkenesbl. [InmeBapruTenpHas cucTeMa 4enoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. Jpixanue xuBoTHBIX. [uddy3us razos yepes
MOBEpXHOCTh KieTKU. KokHoe npixanue. J[pIxarenbHasi MOBEPXHOCTh. JKabepHoe U JErodyHoe
nbpixaHue. J[pIxaHue NO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. ODBOJIOLHUOHHOE YCIIOKHEHHE
CTpO€HMsI JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUCTeMa dejoBeKa. MexaHu3m
BEHTWJISIIIUH JIETKUX y MTUI] U MIEKOMUTAOMNX. Perynsanus npixanus. /[pixaTenbHble 00bEMBI.

TpancnopT BelIECTB y OpPraHu3MoB. TpaHCHOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopT
BELIECTB y )KUBOTHBIX. KpoBeHOCHas cucrteMa u e€ opranbl. KpoBeHOCHas cucTtema o3BOHOUHBIX
KUBOTHBIX U uyenoBeka. Cepjile, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyru kpoBooOpaiieHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOCHHUS KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX JKMBOTHBIX.
PaGora cepana u e€ perynsamus.

Brimenenne y opranusmoB. Beigenenue y pacteHuil. BelneneHue 'y  KUBOTHBIX.
CoxparurenbsHble Bakyoinu. Opransl BeieneHus. unpTpanus, cekpenus u o0paTHOE BcachbIBaHHUE
KaK MeXaHHM3Mbl paboThl OpraHoB BbiaeneHHs. CBs3p MOJOCTH Tella C KPOBEHOCHOW U
BBIJICJINTENILHON CUCTEMaMU. BbljeneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louxwm.
Crpoenue u pyHkiuonupoanue Heppona. OOpazoBaHUEe MOYH Y YEIIOBEKA.



3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OaKTepuid ¥ IIUCTHI
IIPOCTEHIINX. 3allUTa y MHOIOKJIETOUHBbIX pacTeHuil. Kyrtukyna. CpencrBa nacCMBHOM U
XUMHYECKOM 3amuThl. DUTOHIUBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M MX IPOU3BOHBIE. 3allUTa OPraHU3Ma
or Oone3Heil. MMmyHHas cucrema dYenoBeka. KieTOYHBIE M TyMOpaJbHBIA HWMMYHHUTET.
Bpoxnéuuelii u  npuOOpeTéHHBIM  cneun(puUecKuié MMMYHUTET. Teopusi KIOHAIbHO-
cesnektuBHOro ummyHnurera (I1. Opnux, @. M. bepner, C. Tonerasa). BocranurenbHble OTBETbI
opranu3MoB. Poiib Bpo:KIEHHOTO MMMYHHUTETA B PAa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

PasnpaxxuMocTs M peryisnus y OpPraHu3MOB. Pa3zgpakumMocTb y OIHOKIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U perynsauus y pacTeHuil. PocToBble BemecTsa U HX
3HA4YCHHUE.

HepBHas cucrema u peduextopHas peryisuus y >KuBOoTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIOLUOHHOE YCJIOXKHEHME CTPOCHHMS HEPBHOM CUCTEMBI Y JKMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta TO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedriexkropnas ayra. besycioBHbeie u
YCIIOBHBIC PEQIICKCHI.

I'yMopanbHast peryiasuuss ¥ SHIOKPHHHAs CUCTEMa JXUBOTHBIX M 4yesoBeka. JKesessl
SHAOKPUHHOW CHCTEMBI M HUX TOpPMOHBL. JlelicTBHe TOpMOHOB. B3auMOCBA3b HEPBHOW U
SHJAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucreMa.

JdemMoHcTpanuu

IToptper: U. I1. [1aBnos.

Tabmuuel u cxembl: «OnHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUYHBIE BOJOPOCIHY,
«baktepun», «lIpocrelimme», «Opranbl LBETKOBBIX pacTeHuil», «CucreMbl OpraHoB
II03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHM pacTeHU»,
«Kopuesble cucrembr», «Crtpoenue cteOns», «CTpoeHHE JIHCTOBOM MIacTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4venoBeka», «llumeBapurenbHass cuctrema», «KpoBeHOCHas cuctemar,
«/lpixarenpHass  cucreMa», «HepBHasg cucrema», «Koxa», «MpbleyHas cucremay,
«BpinenurenpHas cucreMa», « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIel», « IMMyHUTETY,
«Kumeunononoctusie», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHYTpeHHEe CTpOEHHE A0XKAEBOIO
yepBs», «HepBHas cucrema psid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHast cuctema nrtuipy, «HepBHas cuctema MIIEKONMMTAIOMINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpeNnapaTrbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHe, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KUBbIE
AK3EMILIAPhl KOMHATHBIX pAaCTeHHM, repOapiy pacTeHUI pa3HbIX OTAENOB, BIaXKHBIE MpernapaThbl
KUBOTHBIX, CKEJICThI TO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YeJIOBEKa,
000pyJ0BaHUE ISl IEMOHCTPAIIMH TOYBEHHOTO U BO3/IYIIIHOTO TUTAHUS pACTEHUI, pacIierIeHus
KpaxMaya U OEJIKOB Mo JeHCcTBUEM (DEPMEHTOB, 000PYO0BaHUE JIJIsl IEMOHCTPAIIMU OIBITOB T10
U3MEpPEHUI0 KU3HEHHOM EMKOCTH JETKUX, MEXaHHW3Ma JbIXaTeJIbHBIX JBHKEHUH, MOJIeNn
TOJIOBHOT'O MO3I'a Pa3IMYHbIX )KMBOTHBIX.

JlabopaTopHasi padora «/3yueHne TkaHeW pacTEHUI».

JlabGoparopHas padora «l3yueHne TKaHEeN KUBOTHBIX.

JlabGoparopHas padora «l3yueHre opraHoB IIBETKOBOTO PACTEHHS.

Tema 10. Pa3MHoOXkeHHe 1 Pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKIII0Yas BEreTaTUBHOE) U 10JI0BOE. Bubl
0€ecroJI0ro pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYJISILUA, (parMeHTalMsl, KIOHUPOBaHHE.



[TonoBoe pasmuoxeHnue. IlonoBeie kineTku, Wik ramersl. Meito3. Cragum Meiio3sa.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbicin Melio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametoreHes y ;kuBoTHBIX. [losoBeie xene3bl. O6pa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue noJ0BbIX KIETOK.

OmnogoTBOpeHHEe W 3MOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CTOCOOBI OMIIOJIOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOrHsS — HayKa O pa3BUTHH
opranusmoB. Mopghozenes — o0na u3z enasnvlx npoodiem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopgozeneza. Ctamun 3MOproreHes3a KMBOTHBIX (Ha mpuMepe Jrymkn). Jpodnenue.
Tunber npoGnenust. [Jemepmunuposannoe u HeoepmuHupoganuoe opobnenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH IPOOJICHUS MIICKOIMTAIONINX. 3apOJBIIIEBbIC JTUCTKUA (TacTPyJIAIIH).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JIUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apO/Ibiia (3MOpHOHAIbHAS MHTYKIIHS ). 3aKIa/IKa IJIaHA CTPOSHUS )KUBOTHOTO
KaK pe3yJIbTaT MepapXUUECKUX B3aUMOJCUCTBUI reHOB. BiusHue Ha YMOpUOHATILHOE Pa3BUTHE
pa3IMYHbIX (DAKTOPOB OKPYIKAIOUIECH Cpebl.

Poct u pasButue xuBoTHBIX. llocTomOpuonanpHbli mepuon. I[Ipsmoe u Hempsimoe
pazButue. PazButne ¢ Meramopdo30oM y OECHO3BOHOYHBIX U TTO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHA, UX PACHpPOCTpPaHEHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. DakTOpbl pPEryJslIUU pPOCTAa KUBOTHBIX U 4enoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSL y JKMBOTHBIX M uesioBeka. [lepuosibl OHTOreHe3a 4YelloBeKa.
CrapeHne U CMepTh KaK OMOJIOTHYECKUE TIPOIICCCHI.

PazmHuosxenue u passutue pacrenuii. ['amerodut u ciopodpur. Melio3 B KU3HEHHOM ITHKIIC
pactenuii. Obpa3zoBaHue crop B mpoiiecce Meiiosza. ['amerorenes y pacrenuit. Omio10TBOpeHe 1
pa3BUTHE PACTUTENbHBIX OPraHuW3MOB. J[BOMHOE OIJIOJIOTBOPEHHE Yy ILIBETKOBBIX PACTEHMII.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3MBbI PETYJISAIMNA OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmuupl 1 cxembl: «BereraruBHoe pazMHOXKeHUE», « TUTIBI 0ECIONIOr0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJOMOHANb», «Pa3MHOXeHWEe JBIJICHb», «Pa3MHOXEHUE THUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIIEPMAaTO30UIa,
«OCHOBHBIE CTaAMM OHTOTeHE3a», «[IpsiMoe u Henpsimoe pa3BUTHE», «Pa3BUTHE MaICKOTO XKyKay,
«Pa3zButne capanum», «Pa3Butue nsArymku», «JlBoifHOE OIUTOAOTBOPEHHE Yy IIBETKOBBIX
pactenuit»y, «CTpoeHne CEeMSH OJHOMOJBHBIX W JIBYJIOJBHBIX PAacTEHHI», «KU3HEHHBIA LMK
MOPCKOM KanycTb», <) KU3HEHHBIN [IUKIT MXa», <« KU3HEHHBIN IIUKII MANOPOTHUKAY, < KU3HEHHBIN
LUKJI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOTM, MUKPOIIPENapaThl SUIEKIETOK U CIIEPMaTO30H/I0B,
Mozenb «L{UKIT pa3BUTHS JISTYIITIKIAY.

JlabopaTtopHass paGora «M3yueHue CTpoeHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTuyeckass padora «BpIsIBIEHME TPU3HAKOB CXOJICTBA 3aPOJBINICH MO3BOHOYHBIX
KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB



Hcropus cTaHOBIIEHUS U pa3BUTHUS TCHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pu3sa,
T. Moprana. Posib oredecTBeHHBIX YUEHBIX B pa3BuTnu renetuxu. Padorsr H. K. Konsiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. 1. Kapreuenko, 0. A. ®umumuenko, H. B. Tumodeea-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, AJbTEPHATHBHBIC IPU3HAKH, JOMHUHAHTHBIM U PELIECCUBHBIN IPU3HAK, IOMO3UIOTA,
reTepo3UroTa, 4YUCTas JUHUS, THOpUAbI, reHOTHI, (QeHorun. OCHOBHBIE METOJbl TE€HETHUKH:
rUOPUA0IOTHUECKUNA, IUTOJIOTMUYECKHM, MOJIEKYIISIPHO-T€HETHUYECKHHA.

JdemoHcTpauuu

IToprpersl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxeMbl: «MeTObI TeHETUKIY, «CXEMBbI CKPEIIUBaHU.

JlaGopaTopnas pa6ora «/Ipo3oduna kak 00BEKT FreHETHYECKUX UCCIICIOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpuaaoe ckpemubanue. [lepBoiii 3aKkoH MeH 1em1s — 3aK0H eMHO00pa3nst THOPHIIOB
nepBoro nokojenus. [Ipasuno gomuHupoBanus. Bropoii 3akoH MeHens — 3aK0H pacilerieHUs
npu3HakoB. LluTonmormyeckre OCHOBBI MOHOTHMOPUIHOTO CKpeluBaHus. ['HIoTe3a YHCTOTHI
ramer.

AHanmusupyromee — ckpemmBaHue.  [IpoMexyTOuHBI ~— XapakTep — HacledOBaHUS.
Pacmienyienne npru3HaKkoB NpU HETIOJIHOM JOMUHUPOBAHUU.
JurubpunHoe ckpemuBaHue. Tpetuilt 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO

HacJieJoBaHusl MpU3HaKoB. L{uTonornueckre 0OCHOBBI AUTMOPUTHOTO CKpPEIIMBAHMSL.

Cuemiennoe HacnegoBanue npuzHakoB. Pabotsl T. Moprana. CuernsieHHOe HacjieI0BaHKe
T€HOB, HapYyIIEHHUE CLEIUICHUS MEXy TeHaMU. XPOMOCOMHAsl TEOpHUsl HACIIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS MoJIa. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M rereporaMeTHbIl moj. ['eHeTudeckas CTPyKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak wnenoctHass cucrema. [lmefoTponusi — MHOMKECTBEHHOE IEHCTBHE TIEHa.
MHOX€eCTBEHHBI ajulenu3M. B3auMoJeicTBUE HEAUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonumepus.

['eHeTMYECKHMIT KOHTPOJb pPAa3BUTHUsSI PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKkKe
(U3MOIOTMUECKUX MPOIIECCOB, TOBEACHNS M KOTHUTUBHBIX (DYHKIMN. ['eHeTHUeckne MexaHU3Mbl
CUMOHMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH — Mapa3suT» U «XO35IMH — MUKPOOHOM).
['enernyeckue aceKThl KOHTPOJISI M U3MEHEHUS! HACJEICTBEHHOW MH(pOpMAIMU B MOKOJIEHUSIX
KJIETOK 1 OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuupel u cxemsl: «[lepBeiit 1 BTOpo# 3akoHBI MeHnnens», « Tpetuit 3akoH MeHemns»,
«AHanusupymlee ckpenuBanne», «Hemonnoe noMmranpoBanney, «CLenieHHoe Hacaeq0BaHue
MPU3HAKOB y Ipo30uish», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun npo3opuisn»,
«Kapuotun ntunen, «MHOKECTBEHHBIN alienn3my, «B3auMoaeicTBue reHoBY.

O6opynoBaHue: MOJENb JJs IEMOHCTpPAllMU 3aKOHOB €JMHO00pa3us ruOpua0B NEPBOro
MOKOJICHUSI U pAaCIIEIJICHUs] MPU3HAKOB, MOJENb JJIs JEMOHCTpallMM 3aKOHa HE3aBHUCHMOIO
HACJIEOBaHMs IPU3HAKOB, MOJIENb I IEMOHCTPALMU CLEIJIEHHOTO HACJIe10BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3opunay.



IIpakTuyeckasi padora «V3ydeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKPCIIUBAHHS Y
IpO30(HITBD».

IIpakTnyeckass padora «V3yueHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHHS Y
JPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

BsanmopneiictBue reHoTuna U cpeabl mnpu (opMupoBaHMM (GeHOTHNA. M3MEHYHBOCTD
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE  NpPHU3HAKU. Buiapl  M3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanonHas U3MEHUMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUU MOIUGUKALMOHHON
n3MeHuuBocTH. HopMma peakuuu npusHaka. BapuanuunoHHbIH psii M BapualuoHHasi kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['eHoTunnueckass wn3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOM HW3MEHUYMBOCTH. Buabl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KoMOuHaTuBHas U3MEHUYHUBOCTh. Mei03 M TIOJIOBOW MPOIECC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. POIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JJaHUM T€HETUUYECKOI0 pazHooOpasus
B IIpeJieJIax OJIHOT'O BHU/IA.

MyTanuoHHasi HM3MEHYMBOCTb. Buabl MyTauuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYUUPOBAHHBIE MYyTalMH. SIIepHBIE M IMUTOIUIA3MATHYECKUE MYTaIlUH.
ComMarvueckre W TMOJOBbIe MyTauuu. [IpudrMHBI BOSHUKHOBEHHS MyTanui. MyTareHbl U HUX
BJIMSHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLMOHHOTO Ipolecca. 3aKOH TOMOJOTHMYECKHX
psgoB B HacneactBeHHOW wu3MeHunBoctu (H.M. BaBwiioB). BHesnepHas W3MEHUHMBOCTh U
HAaCJIEACTBEHHOCTb.

Onueenemuka u NUCCHOMUKA, POIb INUSEHEMUYECKUX (DAKMopo8 6 HACIeO08AHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKO8 V OP2AHUZMOS.

JdemoncTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuiios.

Tabmuupr 1 cxembl: «Bunbl usmMeHUMBOCTHY, «MonudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTUBHAS U3MEHUHUBOCTHY, «Meio3», «OmnonoTBopeHuey, «['eHernueckue 3a001eBaHms
yesnoBekay, « Buael myranuiiy.

O6opynoBaHue: KUBbIE W TepOapHbIe HK3EMIUIIPhl KOMHATHBIX PACTEHUW, PHUCYHKH
(dboTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopnass padora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MOAM(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia U BapUALMOHHOW KPUBOW.

IpakTuyeckasi padora «MyTaruu y 1po30Q bl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTuka 4yenoBeka

Kapuotun uenoBeka. MexIyHapoJaHas MOporpaMMa HUCCIEJIOBAHMS T'€HOMa YeJIOBEKa.
MeToapl U3y4eHUs TEHEeTUKU YeJIOBeKa: FeHealloTMYeCKUi, OIM3HEIOBBIN, [IUTOTCHETUIECKUM,
MOMYJISIIIMOHHO-CTaTUCTUUECKUM, MOJIEKyJIspHO-rTeHeTuueckuil. COBpeMEHHOE OmpeeseHne
TE€HOTHIIA: IOJJHOTEHOMHOE CEKBEHHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomoupro [11P-
aHanu3a. HacnenctBenHsie 3a005ieBaHus YelloBeKa. [ eHHbIE 1 XpPOMOCOMHBIE OOJIE3HH YEIOBEKA.
bone3nn ¢ HacneACTBEHHON MNpPEeApPaClONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKONM Te€HETUKU B
MPEeIOTBPALICHUN U JICUEHUU TeHETHUYECKUX 3a0o0jieBaHUM yelloBeka. MeauKo-TeHETHYEeCKOoe
KOHCyIbTUpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTUUECKHUE aCTIEKThI
WCCIIEIOBAaHHI B 00JIACTH pPEeIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.



I'enernueckue (hakTOpbl MOBBIMIEHHON YyBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKAIOLIEW cpeabl. l'eHeTnuyeckas IpenpaclooKeHHOCTh
YEJIOBEKA K MaTOJIOTUSM.

JdemoHcTpauuu

Tabmuipr u cxembl: «Kapuorun uenoBeka», «MeToAbl W3Y4YeHHsS] TE€HETUKU UYEIOBEKAY,
«['enernueckre 3a060I€BaHUS YCIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cesiekuusi OpranHu3mMoB

JloMecTukanmsi U CeJICKUHUs. 3apOXKICHUE CEJICKUMM U JoMecTukanuu. Yyenue H. M.
Basuiosa o LleHTpax mporcxXoxaeHuss 1 MHOT000pas3ust KyJbTYpHBIX pacTeHui. Ponb cenekuun
B CO3/IJaHUU COPTOB PaCTEHUI ¥ OPOJI KUBOTHBIX. COPT, IOPOJa, IITaAMM. 3aKOH TOMOJIOTMUYECKHUX
psnoB B HacineAcTBeHHOM m3meHunBocTH H. M. BaBwiioBa, ero 3HaueHue Juisi CENEKUHUOHHOMN
paboTHI.

MeToab! ceneKunoHHOM padoThl. VICKycCTBEHHBIN OTOOP: MAaCCOBBINA M HHIUBUAYAIbHBIN.
Oranbl KOMOWHAITMOHHON celleknuu. VIcIbITaHne MPOU3BOMUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C IMOMOIIBIO OIIEHKU ()EHOTHUIIa TOTOMCTBA M OTOOP MO FEHOTHUITY C MOMOIIIBIO aHAN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CENEKIIMOHHOW paboThl. PamuanuoHHBIN 1
XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYyTaluid Yy KyJIbTYpHBIX (OpPM OpraHU3MOB.
Hcnonb30BaHre TeHOMHOTO pelaKTUPOBaHUsI U MeTOA0B pekoMOuHanTHBIX JJHK mis nomyuenus
HCXOJIHOTO MaTepuaa Jjisl CEelIeKLHUH.

[lonyuenne mnonumuionnoB. BayTpuBuaosas ruOpuauszauus. bauzkopoacTBeHHOE
CKpeuIBaHue, Wi HHOpuAuHT. HepoacTBeHHOe CKpelmBanue, Wik aytopuauar. ['ereposuc u
ero mnpuuuHbl. Mcmonb3oBaHue rerepo3rca B ceneknuu. OtTmanéHHas TruUOpUIU3aIus.
IIpeononenne Oecruogusi MEXBUAOBBIX THOpUAOB. JIOCTH)KEHHS CENeKIUM pacTeHUul u
KUBOTHBIX. «3€1EHAsI peBONIOYULY.

CoxpaHeHHe U H3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PAacTEHHUN M MX JIHUKHX
ponudei s co3JaHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3UCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpasieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs. CYUeCmEYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM 4ucie ¢ npuMeHeHUuem COBPEeMEHHBIX Memo008 HAYUHbIX UCCIe008aNHUL, NepedosblX uoeli u
NnepcnekmueHbIX MexHOL02U.

JdemoncTpanuu

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiet u cxembl: «L{eHTpBI MPOUCXOKICHUS U MHOTO00pa3usl KyJIbTYPHBIX paCTCHUID,
«3aKOH TOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHONM HM3MEHUYUBOCTH», «METOIbl CEIEKIINI,
«Otnanénnas rubpuanzanus», «MyTareHesy.

JlaGopaTopHas padora «/3ydyeHne COpTOB KyJbTYPHBIX PAaCTEHHA M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJ0B CEJIEKIIUU PACTEHUID.

IIpakTuyeckas padora «IIpuBHBKa pacTeHUIN.

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJEKIMM PAacTeHHl M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHLUIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
XO03SIIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOI0TUA M CHHTeTHYeCKAasl OMOJIOTHA



OOBeKThI, HCIOJIb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBI, HX XapaKTepUCTHKa. TpaauiuoHHass OWOTEXHOJIOTHSA: XJiebomeueHue,
MOJIyYeHHE KHCIOMOJIOYHBIX POAYKTOB, BUHOJenue. Mukpoouonornueckui cuare3. OOBbEKThI
MUKpPOOHOIOrnYecKux TexHoaoruii. [IponsBoacTBo Oenka, aMUHOKHCIOT U BUTAMHUHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIbIO MOJyYEHHSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpeYarolyecs B IpUPoae OMOCHUHTETUUECKHUE Ty TH.

Kinerounas unxeHepusa. MeToapl KyJabTypbl KJIETOK M TKaHEH PAaCTEHUN M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U coMaTH4ecKuil smOpuorenes. Mcmonp3oBaHue
raluionJI0OB B CEIIEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hlcnoavzoeanue
MOHOKJIOHANbHBIX U NOJUKTOHATLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SHIEKIETOK U KIIOHUPOBAHKUE )KUBOTHBIX. MeTO/ TpaHCIIaHTAlUU SIAEP KIETOK.
Texnonocuu  0300po@nenus,  KyIbMUSBUPOBAHUS U  MUKDOKIOHATbHO20 — PASMHONCEHUs.
CeNbCKOXO03AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHas1 U IeHHas UHXeHepus. VICKyCCTBEHHBIM CHUHTE3 I'eHa U KOHCTPyHUPOBaHHUE
pexombunantueix JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHHS] U TEPCIEKTHUBBI
XpPOMOCOMHOW U TEHHOW WHXXEHEPUU. ODKOJIOTUYECKHE M OTHUYECKHE NpOoOJIeMbl T'e€HHON
HUHKXEHEPUH.

Menunuackue onorexnonorun. [loctrenomuas mudposas menuiuaa. [TIP-nquaraocTrka.
MeTabonoMHBIH aHaIU3, TEHOLIEHTPUYECKHIA aHAIN3 MPOTeOMa YeI0BeKa JIJIsi OLIEHKH COCTOSHUS
€ro 370poBbs. Mcronb30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3 D-0nounxeHepus
Uil pa3padoTK (PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/JaHUS KOMILIEKCHBIX
TKaHEH COYeTaHHWEeM TEXHOJOTHH TPEXMEPHOro OMONPHHTHHTA U cKaddonauHra 1 permeHus
3a]1a4 IEPCOHAIN3UPOBAHHON MEIUIHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LEJIbI0 OOECledeHnuss KOMOMHUPOBAHHOM 3aIlUTHI OT
Bo30Oynuteneir OPBU, yctaHoBineHue MOJEKyJIsIpHBIX MeXaHU3MOB (yHKUnoHupoBaHus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONAacHbIE 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmuuet u  cxemsl: «lcnoiab3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM
IIPOU3BOACTBEY, «Kilerounas nunxeHepus», «I eHHass HHKEHEepUsD».

JlabopaTopHas padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

JKcKypeust «bHOTEXHOIOTHS — BayKHEWIIasi MPOU3BOJAUTEIbHASL CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apokaenne u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHUNA B 0M0JIOTHH

OpommonnonHas teopust Y. JlapeuHa. [Ipemocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
1 Hay4Has aearenbHocTh Y. JlapBuHa.

JBukymue cuinel dBomonuu  BuaoB 1o Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTD
pPa3sMHOXEHHUsI OpPraHM3MOB, HACJIEACTBEHHAas HM3MEHUYMBOCTh, OOppba 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoi Teopuu 3Bomtonuu (CTI). HeliTpanbHas Teopusi 3BOJIOLUH.
CoBpeMeHHasl 3BOJIIOIMOHHAS OMONOTUS. 3HAUCHHE HBOJIOLMOHHONW TEOpuH B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHHBI MUPA.



JdemoHcTpauuu

IToprpersr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
Hapsun, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonzgeitn, J. K. benses.

Tabmuupr u cxembl: «Cucrema xuoid npuponbl (mo K. Jlunuerw)y», «JlecTHuIa KUBBIX
cymectB (1o Jlamapky)», «MexaHuszMm GopMUpOBaHUs MPUCTOCOOICHUH Y pACTEHUHN U )KMBOTHBIX
(nmo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y. Japunay,
«DopmbI 60pBOEI 3a cymiecTBoBaHuEY, «[lopoas! romyoei», «MHOrooOpasue KyabTypHBIX (GOopM
KarmycTbl», «lloponbl noMamHUX KHUBOTHBIX», «Cxema oOpa3oBaHHs HOBbIX BUI0B (mo Y.
HapBuny)», «Cxema COOTHOUICHMS IBHXKYIIUX CHJI HBOIOLHUM», «OCHOBHBIC MOJIOXKEHUS
CUHTETUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus U eé pe3yabTaTbl

[lomynsus kak siaeMeHTapHas eAuHuna 3Bomonrd. CoOBpeMEHHBIE METOIbl OLEHKU
TeHETUYECKOT0 pa3HOO0pa3usi U CTPYKTYpPHI nomyJisiuil. 3Menenue reHooH /1a MOMyJISIUU KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBIEHME. 3aKOH TreHeTudeckoro pasHoBecust J[x. Xapau, B.
Baitn6epra.

DOnemeHTapHble (DAKTOPBHI (IBIXKYIIME CHJIBbI) HBONMIONMH. MyTaIlMOHHBIM MpoIiecc.
Komb6unarusHast u3MeH4nBOCTh. [peli reHoB — ciiydaiiHble HEHANpPaBICHHbIE U3MEHEHUS YaCTOT
aeneld B monyisnusax. ddext ocHoBarens. dpgpexm dymuvliounozo eopaviuika. CrudiceHue
2eHeMU4ecKo20 pasHoobpasus: npuduHvl u cieocmeus. Ilpossnenue s¢pghexma Opetigha 2enos 6
oonbuwux u manvlx nonyrayusx. Murpauuu. W3omsums nonynsuuit: | reorpadudeckas
(mpocTpaHCcTBeHHas ), OroJgorudeckas (penpoayKTUBHAS).

EctectBenHblll 0TOOp — HampaBisitolmuili gaxtop 3Bojouud. POpMBI €CTECTBEHHOI'O
orOopa: IBWKYIIMH, CTaOWIM3UPYIOUIMHA, pa3phIBAIONINKA (Iu3pynTuBHEIA). [lomoBoii oTOOp.
BO3HUKHOBEHHE U 3BOJIOLUS COLIMATIBHOTO MTOBEACHUS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysibTaT MHKPO3BOIIONMU. Bo3HHMKHOBEHHE
pHUCIocoOIeHUH y opraHu3MoB. ApoMopdo3bl 1 uanoagantauuu. Ipumeps! npucrnocobneHuit y
OpraHu3MoB: Mopdoioruueckue, (U3NOIOTMYECKUE, OHOXMMHUYECKHE, MOBEIECHYECKUE.
OTHOCHUTENBHOCTD MPUCHTOCOOTEHHOCTH OPraHU3MOB.

Bun, ero kputepun u CTpykTypa. BumooOpa3oBaHHe Kak pe3ysbTaT MHUKPOIBOJIOLHH.
Mzonmsaumst — xmrodyeBoit  ¢daktop BumooOpazoBaHus. IlyTm u cnocoObl BUI000pa30BaHUSA:
ajutonaTpudeckoe (reorpauyeckoe), CHUMIATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumuionan3anus, rudpuauzanus). JauTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOdIONMOHHOM Ouonoruu B pa3pabOTKE HAyYHbIX METOJIOB COXpPaHEHUs
O6unopaszHooOpazusi. MHUKpPOIBOMIONMS U KOAIBOJIOLHMSA Mapa3UTOB M HUX X035€B. MeXaHU3MbI
(dhopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsr: C. C. YUerBepukos, O. Maiip.

Tabmuis! u cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «[lonmynsmoHHas CTPYKTypa BUIay,
«Cxema mposiBlieHUs 3akoHa Xapau—BaiinOepra», «JIBWXKyIIue CHIBI  SBOJIIOLUNY,
«OKOJIOTHYEeCKasT M30JALUs TOMyJsIUUid ceBaHCKOM ¢openn», «Il'eorpaduueckas wuzonsnus
JUCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIBI JaypcKoily, «IlomynsinoHHble BOJHBI YUCIEHHOCTH
XUITHUKOB M JXKepTB», «(Cxema JeWCTBHS €CTECTBEHHOTo o0TO0opa», «Dopmbl OOprOBI 3a
CYLLECTBOBAHHEY, «MHycTpranbHbIi MEJIAHU3MY, «OKuBble HCKOTIaeMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XKMBOTHBIX», «lIpemympexnaromas oOKpacka KUBOTHBIX,
«Du3nonoruueckue aaanranuny, «IIpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDHY,



«Kpurepun Buma», «Buasl-nBoiinukm», «CTpykTypa Buga B mnpupoae», «CrmocoOsl
BunooOpasoBanus», «l'eorpadpuueckoe BumooOpazoBaHue TpPEX  BUAOB  JIAHABIIIEH,
«OKOJIOTUYECKOE BUI000pa3oBaHue BUAOB cHUHUL, «llomumimounsl pacrenui», «KamycTHo-
peledHbIi rHOpuIL».

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKLIIMH HACEKOMBIX, Uydelna NTHIl U 3Bepei C
IpUMEpaMHU Pa3IUYHBIX MPHUCIIOCOONICHUH, Uydena MTUI] U 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BUJIOB, 00Pa30BABIINXCS PA3TUIHBIMU CIIOCOOAMHU.

JlaGopaTopHas padoTa «BrlsBiIeHHE N3BMEHUUBOCTH Y OCOOCH OJTHOTO BHJIA».

JlabopaTopHas pabora «lIpucnocoOiieHnss OpraHu3MOB H HMX OTHOCHUTEIbHAsS
11e1eCO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(HOIIOTHIECKOMY KPHTEPUIO».

Tema 3. Makpo3BoJIIOIIUS U €€ pe3yJibTaThl

Mertozbl U3ydeHHss MaKpod3BOIIOLMHU. [laleoHTOIOrHUeCKHEe METO bl N3YUEHUS 3BOIOLHH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpadpuyeckue Metonsl usydeHus opomonud. CpaBHenue ¢uopel U (ayHbI
MaTEepUKOB U OcTpOBOB. buoreorpaduyeckue odnacti 3emnu. Buibl-3HAEMUKN U PETUKTHL.

OMOpHOJIOrMYECKUE U CPABHUTEIBHO-MOP(OIOTUUYECKUE METO/bl M3YUYEHHUs 3BOJIIOLUU.
I'enernueckue MeXaHU3MbI 3BOJIOLMU OHTOI€HE3a U IOSIBICHMSI SBOJIOLMOHHBIX HOBILIECTB.
['oMosiornuHble ¥ aHaIOrMuHble OpraHbl. PyuMeHTapHble opranbl U aTaBU3Mbl. MoJekysipHO-
IeHEeTHYeCKue, OMOXMMHUYECKHEe M  MaTeMaTHYeCKUe METOJbl HM3YyUYeHHs]  HBOJIOLHH.
I'omosnoruynsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MyTaI[M{ U 3BOJIIOLMSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH  (MpaBwia) HdBOMOUUH. [lpuHyun  cmenvl  yHKYuU.
HeoGpaTumocTs 3BoOLMHU. AlanTuBHAs paanaiys. HepaBHOMEPHOCTh TEMIIOB YBOJIOLUH.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabnuupl U cxembl: «PUIOTEHETHYSCKUN Pl JIOMIAIN», KAPXEONTEPUKCY, «3BEpO3yObIe
auepsl», «Crerouedans», «Punnogure», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emnu», «Jlpeiid xoHTHHEHTOB», «PenukThl», «HadanbHble CTaguu MOPHOHAIBHOIO
Pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMUHBIE U aHAJIOTUYHBIE OPTaHb, «PyTUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI uelOBEKa W IIKMMIIaH3e», «lJaBHBIE HampaBICHUS
HBOJIOLUIY, «OOII1e 3aKOHOMEPHOCTH HBOJTIOLIMN.

ObopynoBaHue: KOJJIEKIMM, TepOapuu, MYJSDKHM HMCKONAeMbIX OCTaTKOB OPIraHH3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BuTHE JKM3HU HA 3emJie

Hayunble THMOTE3bl MPOMCXOXKACHUS XKHU3HM Ha 3emie. AOuOreHe3 M NaHCIEPMUS.
JloHayuHble TPEJCTABICHUS O 3apOKIECHUU KU3HU (KpealuoHu3M). ['Mmoreza MOCTOSHHOTO
CaM03apOKJIeHN )KU3HU U €€ onposepxeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TpoucxosxaeHue KU3HU U aCTPOOUOJIOTHSL.

OcHOBHBIE ATaIbl HEOPraHWYECKOH ABoIOIMHU. [TnaneTapHas (reonoruyeckast) BOJIIOUS.
XuMmudeckasi 3BOJIOLNS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Omnpit C. Musnepa u I'. FOpu. O0pa3zoBanue noimmMepos u3 MoHoMepoB. KoatepBatHas runoTesa
A. W. Onapuna, runore3a nepsuyHoro OyipoHa JIkx. XonneitHa, reHeTuyeckas rumoresa I
Ménnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. 'unbepra. @opmupoBanue meMOopan
Y BO3HUKHOBEHHE IPOTOKJIETKH.



Uctopus 3emumm u wmetoawsl €€ wu3ydeHus. VIckomaemble OpraHUYECKUE OCTATKH.
I'eoxpononoruss u e€ wMeroasl. OTHOCUTENbHAasE W a0CONMIOTHAS  TE€OXPOHOJIOTHA.
['eoxpoHonOrMyecKas mKaia: 30Hbl, 3Pbl, IEPUOJIBI, STTOXH.

HavanbHple 3Tanbel opranndeckoil 3Boirouuu. [losiBieHrne u 3BOMIOLHUSA NMEPBBIX KIIETOK.
Opomonus Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOTVIEHKM Kak aHajor mepBbiX Ha 3emuie cooOmectB. CrtpomaronuTsl. I[IpokapuoTsl u
SYKapHUOTHI.

[Ipoucxoxaenue sykapuoT (cUMOMOreHe3). DBOJIIOIHOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHue  MHOIOKJIETOYHBIX  OPraHM3MOB. BO3HMKHOBEHHME  OCHOBHBIX  IpYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIONMU BBICIINX pacTeHUd. OCHOBHBIE apoMop(03bl PACTCHUH.
Brixon pactrennii Ha cyury. [losiBneHne ciopoBbIX paCTeHH U 3aBOE€BAHKME UMHU CylId. CeMEHHbIE
pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tallbl ABOJIIOIUHA KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI KHUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — NOSBICHHE COBPEMEHHBIX THUIIOB. [lepBbie XOpaOBBIC
XKUBOTHBIE. JKU3HBb B BOJIE. DBOIONHS MO3BOHOUHBIX. [Ipoucxoxknenue ambuOuii U penTUIIU.
[Ipoucxoxaenne MIEKONMUTAIIMX M NTUl. [lpuHnun kmoyeBoro apomopdosa. OcBoeHue
0€CITI03BOHOYHBIMY H TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3HU HA 3emiie MO 3paM U MEPUOJIaM: apXei, MPOTEPO30H, Majaeo30i, ME3030H,
KaifHOo30i. O011as XapakTepuCTUKa KJIMMaTa U reoJiorndeckux nporeccos. [losBnenue u pacuser
XapaKTepHBIX OPTraHMW3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHUS U BIUSHUE Ha Ta3oBbIi COCTaB
aTMocCdepBhl.

MaccoBble BBIMUpPAHUS — IKOJOTUYECKHE KPU3HUCHI Mponuioro. IIpuunHbl U ciencTBus
MaccoBBIX BhIMHUpaHHUil. COBpEMEHHBIM SKOJOTHUECKH KpHU3HUC, ero ocoOeHHocTu. [Ipobrema
COXpaHeHHus OMopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHIMNIbl Kiaccudukaluy OpraHu3MOB.
OcCHOBHBIE CHCTEMaTHYECKHE TPYIITIBI OPTraHU3MOB.

JdemoncTpanuu

[Hoptpetsr: @. Peau, JI. Cnanmnanuaunu, JI. Ilactep, . . Meunukos, A. U. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita ©. Penny, «Cxema onbita JI. TlacTepa mo nzyueHuro
camMo03apoJeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Itanbl HeopraHnyeckon
3BONIOLUNY, «I'eoXpoHosornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON HBOJIOLUNY,
«Cxema 00pa3oBaHus DYKapuOT MyTEM cUMOHOTreHe3a», «Cuctema KuBOM Mpupo by, «CTpoeHue
BUpYyca», «ApoMopdo3bl pacTeHuit», «Punnodute», «OAHOKIETOYHBIE BOAOPOCIH,
«MHorokneTounsle Bogopocin», «Mxu», «llanopoTHukm», «l'0TOCEMEHHBIE pPACTEHUS,
«Oprasbpl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS IKUBOTHOTO MHUPA», «ApoMopdo3bl
KUBOTHBIX», «lIpocteitmmey», «Kumeunomnonoctueiey, «Ilmockue yepBu», «UaeHUCTOHOTHE,
«Pw10BIY, «3eMHOBOAHBIO», «lIpecmbikatommuecs», «Iltunby, «Mnekonurarommue», «Pa3Butne
JKU3HU B apXeuckou spey», «Pa3zBuTue Xu3HU B IPOTEPO3OMCKOM 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAMHO30MCKOU
ape», «COBpEMEHHAasi CUCTEMa OPraHUYECKOT0 MUPAY.

O6opynoBanue: TepOapuy pacTEHUW pPa3TUYHBIX OTJIEJOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE Mpenaparbl XKUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM HWIJTIOKOXKHUX, CKEJIEThl
MMO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUILl U 3BEpeH, KOJUIEKUIUU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISKH OPraHUYECKHUX OCTATKOB OPraHU3MOB.



Bupryaabnas JgabopatopHasi padora «MopaenupoBanue onbiToB Mumiepa—tOpu 1o
M3YYCHHIO a0MOTEHHOTO CHUHTE3a OPraHNYeCKUX COSAMHEHH B IEPBUYHON aTMOCchepe».

JlabopaTopHasi padora «/3yueHne u OINKUCAHHUE HCKOMAEMBIX OCTATKOB JPEBHHUX
OpraHUu3MOB).

IIpakTHyeckasi padora «/3ydeHne ocoOOCHHOCTEH CTPOCHUSI PACTEHUH Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «l3ydyeHrne ocOOCHHOCTEH CTPOCHUS TO3BOHOYHBIX JKUBOTHBIXY.

Tema S. IIpoucxokaeHue 4yeJJ0BeKa — AaHTPONOreHe3

Paspnensl u 3agaun anTponosiornv. MeTosl aHTPONOJIOTUH.

CraHOBJIEHHE NPEICTABICHUN O IMPOUCXOXKACHUU 4YeJIOBEKa. PenurunosHeie BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUU.

CxoncTBo uyenoBeka ¢  JKMBOTHBIMU. (CuHCTEMaTHYecKOE€ IOJIOKEHHE  YeJIOBEKa.
CBuueTenbcTBa CXOJCTBA 4YEJNOBEKA C JKUBOTHBIMH: CpPaBHHUTEIHHO-MOp(doIoruueckue,
AMOpHUONIOTUYECKUE, (U3HOIOrO-OMOXUMHYECKHUe, MOoBeAeHYecKne. OTIM4Yus 4YeloBeKa OT
KUBOTHBIX. [IpIMOX0K/IEHHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOM CUTHAJIbHOM CUCTEMBI.

JIBmoky1ue cuiibl ((pakTophl) aHTPOIIOTeHEe3a: OUoIoTuYecKue, connanbabie. COOTHOLICHHE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTQIMX aHTPOIIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsHBI (IPOKOHCYIIB) U
paHHHE TIOHTHIBI — OOIIME TPEIKUA YeIOBEKOOOPa3HBIX 00€3bsH M JIFOJICH. ABCTPATIONUTEKH —
JNBYHOTHE TMpeaKu Jitoaen. YenoBek ymenbld, epBble M3rOTOBJICHUS Opyauil Tpyzaa. Yemnosek
MPSAMOXOISAIIUN M TIEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek renaenb0eprckui —
00U TPeOK HEaHIEPTALCKOTO YEIIOBEKa M YeJIOBEKa pa3yMHOTro0. YemoBeK HeaH1epTalbCKUNA
KaK BHJ JIOJEH XOJOJHOIO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeNoBEeK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka u najaeoreHOMUKa.

DBOJNIONUS COBPEMEHHOTO ueloBeKa. ECTeCTBEHHBIN OTOOp B MOMYINALHUAX YEIOBEKA.
MyrtaunonHsli poniecc U nonuMopdusm. [lonynsnuoHHble BOJIHBI, Apeiid TeHOB, MUTpalus U
«3(PexT ocHOBaTENA» B MOMYJISALUAX COBPEMEHHOI'O YETIOBEKA.

Yenoseueckue pacel. [loHsitue o pace. bonbiime pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJo-HErpouiHasl (PKBaTOpHallbHAsl), MOHTOJIOWIHASA (a3MaTcKo-aMepuKaHckas). Bpems u
IIyTH pacCeleHWsl 4YeloBeKa MO IulaHere. EIMHCTBO denmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco6ieHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpY Karolen
cpensl. Bnusiaue reorpadudeckoii cpeasl u apeida reHoB Ha MOP(OIOTHIO U (HU3MOTIOTHIO
YeJoBeKa.

MexauciurianHapasie  MeToabl B (u3nyeckod  (OMOIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASL ~ AQHTPOIIOJIOTUS M NAJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOITYJISLUM.
buoconmanpHble  HcclieqoBaHUA ~— NPUPOJbI  ueroBeka.  MccnegoBaHue — KOABOJIOLUU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpauuu

[Toptpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u cxeMbl: «MeToasl  aHTpOMONOTUNY», «['OJIOBHOW MO3r  YeJIOBEKay,
«UenoBexkooOpa3Hbie 00e3bsHBI», «CKeNeT 4eloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHTh u
aTaBU3MbDY, «/IBMKyIMe CHJIBI AHTPOIOreHE3a», «OBOJIOIMOHHOE JIPEBO YEIOBEKA,
«ABcTpamonurexy», «HemoBek ymenbliy, «UenoBek mpaMOXoasuiny, «J{eHUCOBCKUN YET0BEK
«Heannepranbup», «KpomanboHib», «lIpeaku dyenoBekay», «ITalbl BOJIOIUN YETOBEKAY,
«Pacepl uenoBekay.



OO6opynoBaHue: MyJIS KM OKaMEHEJIOCTEH, MPeIMETOB MaTepUalIbHOW KyJIbTYphl NIPEIKOB
4eJIoBeKa, penpoaykiuu (potorpadun) KapTuH ¢ MUGDOTOTUIECKUMH U OUOICHCKIMHU CIOKETaMU
MPOUCXOXKACHUSI YenoBeKa, (oTorpadmu HAXOJOK HMCKONAEMbIX OCTATKOB YEIOBEKa, CKEJET
4eJI0BEKa, MOJEIb Yeperna 4YelOBeKa M yepena IIUMIAaH3€, MOJEIb KUCTH YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOZAEIIN TOPCA MIPEIKOB YEJIOBEKA.

JlabopaTopHasi pabora «l3yueHne ocOOEHHOCTEH CTPOEHHUSI CKEJeTa YeJlOoBeKa,
CBSI3aHHBIX C IIPSIMOXOXIACHUEM.

IIpakTnyeckas padora «/3ydyeHre S3K0JIOrHYECKUX alanTalliid YeI0BEKa.

Tema 6. IK0J10rUsl — HAYKA 0 B3aMMOOTHOILIEHUAX OPraHU3MOB U HAIOPTaHU3MEHHbIX
CHUCTEM C OKPYXKaIei cpenoi

3apokJaeHue W pasBuTHE 3Kojoruu B Tpydax A. ['ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Paznmensl u 3amaum skosnoruu. CBsi3b
9KOJIOTHH C APYTUMHU HayKaMH.

Metoapl skonoruu. IloneBble HaOmOAEHNA. DKCIIEPUMEHTB B AKOJIOTUU: IPUPOJHBIE U
nabopaTopHble. MoienupoBaHie B 3KOJIOTHA. MOHUTOPHUHT OKPYIKArOIIEH Cpeabl: JIOKAIbHBIM,
pPErMOHAIIbHBIN U TJI00AIbHBIN.

3HAUEHUE DKOJIOTMYECKHMX 3HAHUM JUIs 4YeJIOBEKa. DJKOJIOIMYECKOE€ MHPOBO33PEHHUE Kak
OCHOBAa CBS3€M YeENOBEYECTBA C MNpUpOonod. POpMHUpPOBAaHME DSKOJOTUYECKOM KYJIbTYpbl M
9KOJIOTMYECKOI rpaMOTHOCTH HACEJICHUS.

JdeMoHcTpanumn

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuubl u cxemsl: «Pa3znensl skog0oruny», «MeTonbl sKoaorun», «CxeMa MOHHUTOPUHTA
OKPYKaroIlEeH CpebD».

JlabopaTopnasi padora «/3ydeHre METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okosnoruyeckre (GakTopbl W 3aKOHOMEpHOCTM uX JeictBusa. Knaccudukanums
9KOJIOTUYECKUX  (akTopoB:  aOumoTWyeckue, OHOTHUECKHE, aHTpornoreHHole.  OOmme
3aKOHOMEPHOCTHU JAECUCTBUS dKoornyeckux gaxtopos. [Ipasuio munumyma (K. Hlnpenrens, HO.
JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue gaxtopsl. CBeT Kak 3konoruueckuii ¢pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOTO CIEKTPAa HA OPraHM3MBbl. ODKOJOTMYECKHE TPYIIbl PACTEHMH M KUBOTHBIX IIO
OTHOILIEHHUIO K cBeTy. CurHanbHas poiib cBera. @oTonepruoausM.

Temnepatypa kak skosnoruueckuid ¢akrtop. JleiicTBue TemmepaTypbl Ha OPIaHU3MBI.
[To¥ikmitoTEpMHBIE 1 TOMOWOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocte kak skonoruueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOJAEPKAHUIO
BojHOro OamaHca. Kiaccuduxanus pacteHMid mo oTHouleHHto K Boje. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEKHMA.

Cpenpl OoOMTaHMSI OpraHU3MOB: BOJIHAs, HAa3€MHO-BO3/YIIHAs, MOYBEHHAs, ITyOWHHas
MOJINOYBEHHAs, BHYTPHOpraHU3MeHHas. DPHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3MoB. [IpucnocoOieHns OpraHu3MoB K )KHU3HHU B Pa3HbIX Cpeax.

buonoruueckue putmel. BHemHne u BHyTpeHHUE pUTMbI. CyTOYHBIE M TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HHU.

XKuznennsie Gopmbl opranusmoB. IlonsTue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KyCTapHHUKH, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OIHOJETHHUE TPaBBHI.



Kusnennbie GOpMBI KUBOTHBIX: THUIPOOHMOHTBI, TE€OOMOHTHI, a’poOHOHTHL. (OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HH.

buotnueckne  ¢Qakropel. Buasl OMOTHYECKMX  B3aMMOJEHCTBHNA:  KOHKYpPEHIIHSA,
XMITHUYECTBO, cUMOMO03 U ero ¢opmsl. [lapazntusm, koonepauus, MyTyaan3M, KOMMEHCAIIU3M
(kBapTUpaHTCTBO, HaxyjeOHMuYecTBO). Herpoduueckue B3auMOAECHUCTBUS  (TONMUYECKHUE,
dopuyeckue, padbpuyeckue). 3HaYCHHE OMOTUYCCKHX B3aUMOJCHCTBUN JUISI CYIIECTBOBAHWS
OpraHu3MoB B cpene ooutanus. [IpuHIMN KOHKYPEHTHOTO HCKITIOYCHUSI.

JdemoHcTpauuu

Tabnuuel u cxemsl: «Okosnorndyeckue Gakropb», «CBETOBON CHEKTP», «IKOJOTHUECKUE
IPYIIbl )KUBOTHBIX 11O OTHOLLEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY, «X0JIOAHOKPOBHBIE
KHUBOTHBIEY, «DU3HONIOTHYECKHE aqaNnTalud KUBOTHBIX», «Cpenbl OOMTAaHUS OpPTaHU3MOBY,
«buonornyeckue puTMeD», « Kuznenusie Gopmbl pacTeHU», « K1u3HEeHHbIE (POPMBI JKUBOTHBIX),
«OKocHCTEMa IUPOKOIMCTBEHHOTO Jeca», «IKOCHUCTEMa XBOMHOrO Jjeca», «llemu nuranusy,
«XuiHuuectoy, «llapazutusmy», «Konkypenuus», «CumoOnos», «KommeHcamuzmy.

ObopynoBanue: repOapuMl pPaCTCHUH W IHKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHUIO
pasNUYHBIX  SKOJOTMYECKUX  (aKTOpOB, TIepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIEC, TEHENIOOUBBIE U TEHEBBIHOCIUBbBIE KOMHATHBIE
pacteHus, repOapuu U KOJUICKIH TETUIOMIOONBBIX, 3MMOCTOUKHUX, MOPO30YCTONYHMBEIX pACTEHUH,
gydejga NTUI W 3Beped, repbapuu pacTeHHi, OTHOCSIIUXCA K TUTrpoduTam, Kcepodutam,
Me30(uTaM, KOMHATHbIE PACTEHHUS JaHHBIX I'PYIII, KOJUIEKIUHU KUBOTHBIX, OOMTAIOLINX B PA3HBIX
cpenax, TrepOapuM M  KOJUIGKUMH PACTEHMH M JKUBOTHBIX, OOJaJaloIUX 4YepTaMu
IIPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUM JKM3HHM, Irepbdapuu M KOJUIEKLUU
pacTeHuil ¥ KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUU KUBOTHBIX, YYACTBYIOIIUX B
Pa3NUYHBIX OMOTHYECKUX B3aUMOJCHCTBUSAX.

JlaGopatopHas padora «BpisiBieHre TPUCIIOCOOIEHUI OPraHU3MOB K BIUSTHUIO CBETaY.

JlabopaTopHasi paGora «BbIsiBIeHHE MNPUCIIOCOOIECHUN OPraHU3MOB K  BIIHSHUIO
TEMIIEPaTypPbI».

JlaGopaTopHass palGora «AHaroMHuecKkue OCOOEHHOCTH PACTeHHH U3 pa3HbBIX MecCT
OOUTaHUAY.

Tema 8. Jkos0rust BUAOB U MOMYJISALUM

DKOJIOTHYECKHE XapaKTepUCTUKK nomyssiuuu. [lomynanusa kak Ouonoruyeckas cucTeMa.
Pone HeogHOpOAHOCTH cpenbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH OMOJIOTMM BHUIOB B
(bopMHPOBaHNUN POCTPAHCTBEHHOMN CTPYKTYpHhI NomyJisiiuil. OCHOBHBIE TOKA3aTeIH MOMYJIALUY:
YHCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U MOJOBas CTPYKTYypa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTta, CMepTHOCTb, MUTpALIUsl.

OKojorudeckas CTpykTypa nonyiauuu. OneHka 4uciIeHHOCTH nomyssinuu. /[uHamuka
MOMYJISALUH U €€ peryssiuus. buotnuecknii noreHMan nonyainuu. MoaenupoBaHue JUHAMUKI
nonyisiuu. Kpuble pocra uucieHHOCTH mnonyisuud. Kpuble BbbkuBaHuS. Perymsanus
YUCJIEHHOCTH NOMYJISIMHA: POJb (PaKTOPOB, 3aBUCSIIMX M HE 3aBUCAUIMX OT IUIOTHOCTH.
Dkosornyeckue crpateruu BUIoB (I- u K-ctpaterun).

[lonatue o0 »sKoymormueckoil Hume Buaa. Mecroodutanue. MHoOromepHas MOJAETb
skonornyeckor Humm Jx.M. Xarunncona. Pazmepsl 3konorndeckoit Humu. [loTeHnumanbHas u
pealin30BaHHas HUIIU.

Bun kxak cucrema nomyssinuid. Apeansl BUAOB. BUIBI M MX JKU3HEHHBIE CTPATErHH.
DKOJIOTM4ECKHE SKBUBAJICHTHI.



3aKOHOMEPHOCTH IIOBEIEHUS W MUIPAalUil JKMBOTHBIX. buoslornueckue uWHBa3uu
qy>KEPOAHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4nHCOH.

Tabnuuel 1 cxembl: «IKOJIOTMYECKHUE XapaKTePUCTUKH Honmysauumny», «I[IpoctpancTBenHas
CTpyKTypa nomyisiuuw», «Bo3pacTHele mnupamuabl nomyasiuum», «CKOpOCTb 3aceiaeHMs
MOBEPXHOCTU 3eMJIM Pa3NUYHBIMH OpraHuzmMammu», «Mopenb skosiornueckoi Humm Jlx. HU.
XaTynHCOHAY.

Ob6opynoBanue: repdapuy pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JlabopaTopnasi padora «IIpucnocoOneHust ceMsH pacTeHUI K PacCEICHUIO.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CoobmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MexXJy OpraHu3Mamu B
OHOLIEHO3E.

Oxocuctema Kak OTKpbiTas cucrema (A. JIx. Tencnam). DyHKUMOHATIbHBIE OJIOKH
OpPTaHU3MOB B DKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cet. AGuornueckue 0;10ku sKocucteM. [1oUBBI U MBI B 3KOCHCTEMaX.
KpyroBopoT BewECTB U MIOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHbIE NTOKa3aTeNM 3KocucTeMbl. broMacca u npoaykius. DKoJI0rH4eckre nupaMubl
qrcen, OMoMacChl U YHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHble
3aKOHOMEpPHbIE CMEHBI COOOILIECTB — CyKlleccuu. IlepBUUHBIE U BTOPUYHBIE CYKIIECCHU U HX
IPUYMHBL. AHTpPONOreHHbIE BO3JCHCTBUS Ha cykueccuu. KimMakcHoe cooOuiecTBo.
Bbropa3znoobpazue 1 moJHOTa KPyroBOPOTa BEUIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

IIpuponHble 3KOCHUCTEMBI. JKOCUCTEMbl 03EP U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHnop, 1ecos, cmenetl, nyCmoltb.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI. ArposKocucTeMa. ArponeHo3. Pazmuums mexny
aQHTPOIOTE€HHBIMU U MPUPOAHBIMU IKOCHUCTEMAMHU.

VYp6oskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. ['opojckas ¢iopa u ¢ayHa.
CunanTponu3aisi ropojckoi ¢ayHel. buomormdyeckoe ©  XO34HCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YpOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B 9KOCHCTEMAX.
Ponv rackaonoeo agpgpexma u 6u006-30ugpuxamopos (kirouesvix u008) 6 yHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOMYMBOCTH
OpPraHM3MOB, MOMYJSIMH M HKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPONOTEHHBIX
BO3JIEHICTBHUN.

Mexanusmbl  6030elicmeusi  3aepA3HEHUll  PA3HLIX MUNOE HA  CYOOP2AHUBMEHHOM,
OP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YVPOBHAX, OCHOBbl IKOJIOSUYECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeTo0I0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencau.

Tabmuis! 1 cxembl: «CTpyKTypa OMOLIEH03a», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jeca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemiecTB B 9Kocucteme», «llemn mnuTaHus (macTOWINHASA, JETPUTHAA)Y,
«DKOJIOTHYECKas MUpaMuia YUcen», « IKOJIOTHYecKas mupamuia OMoMacch», « IKOJOTHUECcKas
nupamuzia 3Hepruny, «OdpazoBanue 6osotay, «IlepBuunas cykueccus», «BocctaHoBneHue neca



rociie moxapay, « JKocrucreMa o3epay», «ArpoueHos», « KpyroBopot BelecTB 1 MOTOK SHEPTUU B
arporieHose», «IIpumepsl ypOOIKOCUCTEMY.

O6opynoBanue: repOapuy pacTeHU, KOJUICKIIMM HACEKOMBIX, dydesa ITHUIl U 3BEpei,
repOapuu KyJlIbTYPHBIX U AUKOPACTYIUX PACTEHUMN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IpakTuyeckasi padora «/3yueHue u onrcanue ypoOIKOCHCTEMBD».

JlaGopaTopHuasi padora «/3ydeHue pasHooOpa3usi MEJIKUX MTOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX PKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIUYHBIN OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJOJbHBIN WIH MIOWMEHHBIH JIYT, 03ep0, 00JI0TO)».

IKCKYpCHs «IKCKYpCHsI B arpo3KOCUCTEMY (Ha MOJIE UM B TEIUIMYHOE XO35HUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — oOmennanerapuas obojiouka 3eMiu, /i€ CYUIECTBYET WJIM CYIEeCTBOBasa
*u3Hb. PazButue nmpencraBienuii o Ouocdepe B Tpyaax J. 3tocca. Yuenne B. U. Bepnaackoro o
ouocdepe. Obmactu 6mocdeps! u e€ cocras. Kuboe BeniecTBo Onochepsl 1 ero GyHKINH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocheprr. OcoOeHHOCTH OMOChephbl Kak TII00aTLHOM
skocucteMmbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB U
OroreoXnuMHYECKHe UKIBI (Yriiepo/a, a3ota). PutMuuHocTh sBieHuit B buocdepe.

3onanbHOCTh OUoCchepsl. [lonsTre 0 Gnome. OCHOBHBIE OMOMBI CYIIIM: TYHJIpA, XBOWHBIC
Jieca, CMelIaHHBIC W IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, ITyCTHIHHU, TPOITMUYECKUE JIeca,
BBICOKOTOpBs. Kiumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIITH.

CtpykTypa U QYHKIIHS KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHIaNa 1 6nochepHbIx
GbyHKIHH.

JdemMoHcTpanuu

[Toptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuet u cxemsl: «['eocthepst 3emnu», «KpyroBopot azorta B mpupoje», «KpyroBopor
yriepoaa B nmpupozae», «KpyroBopor kuciiopoga B mpupoje», «KpyroBopor Bojabl B PUPOJIE,
«OcHoBHBIE OMOMBI cytny, «Kinmumatudyeckue nosica 3eminy, « Tyaapay, «Taiiray, « CMenianabii
necy, «lllupokonucTBeHHsIi Jec», «Crenby, «CaBanHay, «[lycteiaay, « Tponnueckuii gecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KHUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kawomas cpeaa

DKOJIOTHYECKUE KPU3HChl W WX TpUYMHBL BosnaeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHHe BOIHOM cpeibl. OXpaHa BOJIHBIX
pecypcoB. Paspymienue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiuMara.

AHTpOTIOT€HHOE BO3/ICMCTBUE HA PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIHLHOTO
U KUBOTHOTO Mupa. OCHOBHBIC TPHUHIMIBI OXpaHbl Tpupoabl. KpacHeie kuurH. Ocobo
oxpansiemble npupoaabie Tepputopun (OOIIT). boranudeckue caapl ¥ 300J0THIECKHE MTAPKU.

OcHOBHBIE TIPUHIIUIIBI YCTOMYHUBOTO PAa3BUTHUS YETIOBEUECTBA U MPHUPOALL. PamronanpHOe
MPUPOJIOTIONB30BAaHUE ¥ COXpaHEHWE OMOJIOTHYeCKoro pasHooOpasus 3emmiu. OOmme
3aKOHOMEPHOCTH TI00aTBHBIX IKOJIOTHIECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSITHBIC TIOCTIEICTBHUS.

Pa3BuTHEe METOIOB MOHHUTOPWHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemnvle uccnedosanusi nepexooa K pecypcocbepezaioweil U KOHKYPEHMOCHOCOOHOU
aHepeemuxe. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvuvie ungopmayuonrvie
cucmemvl, obecneuusarowjue OOCMyn K UHGOPpMAYUU NO COCMOAHUIO OMOETbHLIX GUO08 U
akocucmem. OCHO8bI dKOpeadburumayuy IKoOCucmem U cnoco608 60pbOLL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwIX d9KOCUCTNEM.



JdemoHcTpauuu
Tabmuuel u  cxembl: «3arpsizHeHHEe aTMOchepbl», «3arpsi3HEHHE THAPOChEph»,
«3arpsizHeHne mouBb», «[lapHuKoBBINA 3)PerT», «Oc000 OXpaHsIeMbIe TPUPOTHBIC TEPPUTOPHUIY,
«Mopenu ynpasisieMOro Mupay.
O6opynoBanue: ¢portorpadguu OxXpaHsIEeMbIX PACTCHHI 1 KUBOTHBIX KpacHoi kauru Poccuiickoit
®enepaunn, KpacHOM KHUTM perHoOHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOCHHUS OO0YYarOIIUMHCS
MPOrpaMM CPETHETO OOIIeTr0 00pa30BaHusl: TMUYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTtpykType JTUYHOCTHBIX PE3yJbTATOB OCBOEHHUS MPOTPAMMBbI 1O OMOJOTUU BBIJCICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYyYaroIIMMHCA  POCCUHCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuuue momueéayuu K OOy4YeHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEXIeHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMH, TMPUCYIIUMU  CHCTEME
Ouosoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJIBbTYpBI,
CcnocobHoCmu cmagums UEIU U CTPOUTH >KU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOLEeccaM CaMOIlO3HaHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMM JIMYHOCTH, NMATPUOTHU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEIOBEKY TPyJla U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHWUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOTO mpeaMeTa «bHomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH O0YYaroOIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATUWIMUOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacumpeHne >KU3HEHHOTO OMbITa M OMbITa ACATEIHLHOCTH B IMPOIIECCE peaTu3allii OCHOBHBIX
HAIPaBIEHUHN BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TO3UIIMH  OOY4YaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3JAaHUH YICOHBIX MPOEKTOB,
pEIICHNH YUYeOHBIX U TTO3HABATEILHBIX 3a/1a4, BHITTOJIHEHHH OUOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE yYHTBHIBATh B CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU yOKIEHUSIMH, KyJIbTYPHBIMHA IIEHHOCTSIMUA U COIIHAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOTHEHHS YUYeOHBIX,
MO3HABATENIPHBIX W UCCJIEIOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO OTHOIICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHNUS,

TOTOBHOCTb K T'YMAaHUTApPHOU U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoanHOM, ropAaocTH 3a CBOWM Kpail, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/JIE;

CIIOCOOHOCTH OIEHUBATH BKJIA]l POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHVMAHUS 3HAYeHUsT OWONOTMHM B IO3HAHWW 3aKOHOB TIPUPOJIbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoexx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJIAX HCKYCCTBAa, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

S5) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 340POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coONI0OZIcHHe TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCHPOBAHHBIN PEXUM 3aHATHI U OTHAbBIXA,
perynspHas (Qu3NYecKas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAUBUIYAIBHOTO M KOJUIEKTHBHOTO 0O€301acHOTO
MOBEJECHUS B CUTYyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JII00ue;

TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMUYECKON U COLMaIbHOM HAPaBIEHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO IEATETLHOCTB;

WHTEpPEC K Pa3Iu4HbIM cepaMm TmpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBII BBIOOp OyAyIei mpodeccun U peaaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
KU3HU,

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHMS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TIOCIEACTBUN JJIsl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIIOCOOHOCTH MCMOJBb30BaTh MpUoOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATHE JEWCTBUM, NMPUHOCIIIMX BpEI OKpYXaroled INPUPOIHOM cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HAIpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YNTATEIBCKON KYJIBTYPhI KaK CPEJICTBA B3aMMOICHCTBUS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpY KArOIIeM
MUpE Kak O €eIUHCTBE MPHUPOABI, YEJIOBEKa U OOIIeCTBAa, B IMO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHeHUs: TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW IHMBWIM3AIMU: 00ECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHS YETIOBEYECTBA, TIOMCKA MyTEeH BBIXOAA U3 TJIOOATBHBIX
HKOJIOTMUYECKUX MPOoOJieM U o0ecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTHYECKUX 3HAHWM B LIETSAX MOBBIMICHUS OOIIei
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU N3y4eHUN OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh IOJydYaeMble 3HAaHUS [UIS aHaiu3a W OOBSICHEHUS SIBICHUU
OKPY’)KAIOIIET0 MHpa M TMPOUCXOANIUX B HEM HM3MEHCHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4YHbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C METbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIFHO MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUISl PEIICHHS
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHWK IO OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEJMETHBIE PE3YJIbTATHI



MeranpeameTHble pe3ysbTaThl OCBOEHHs y4yeOHOro mnpeamera «buonorus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHHS MHMPOBO33PEHHsS]  OOYUAIOMIMXCS  MEKIUCHUIUITMHAPHbIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOLINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy MeToJ0B MO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHME, IPOILECC, CHCTEeMa, HAayuHbld (DaKkT, NMPUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, MCCIIe0OBaHKe, HAaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTrHe); YHUBEpCAJIbHBIC
yueOHble JeiCTBUS (IO3HABATEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00ECIEUNBAIOIINE
(dopmupoBaHue (YHKIMOHAIBHON I'PaMOTHOCTH M COLMAJIBHOW KOMIIETEHLMH OOY4YaroLINXCs;
CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJlbHbIC Yy4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

B pesynprare u3ydeHuss OMOJIOTMM Ha YpOBHE cpeiHero oOmiero oOpa3oBaHMs Yy
oOyuaromierocsi 0yayT copMupoBaHbl M03HABaTEIbHbIC YHHUBEpCAJIbHbIC yueOHbIE IEHCTBHI,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUSA, PpETYJISATUBHBIE YHHBEPCAJIbHBIC
y4eOHbI€ JeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeranpeameTHble pe3yabTaTbl OCBOEHMs IPOrpaMMbl CPEJHEro o0Iero oOpa3oBaHUS
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH A€ CTBUSMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyalIM3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN TPUEMBI JIOTUYECKOTO MBILIUICHUS (aHaJIM3a, CUHTE3a,
CpaBHEHHs, KiaccH(UKaUK, OOOOIIEHUS), PACKPHIBATh CMBICH OHOJOTUYECKUX ITOHITHI
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);

ONpEACIATh LEIN JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUM HMX JOCTHUKEHUS,
COOTHOCHTD PE3YJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXIEHUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B paCCMaTPUBAEMBIX SBIICHUAX, (OPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EU U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE MPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIBCKHIE AeHCTBHUSA:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pEILIeHNs TPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;



UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATENBHOCTH IO IOJIyYEHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIH THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOIOIUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BAaTENbHOW NEATEIHLHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISBIIAT [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadyy, BbIJBUIaTh
TUIIOTE3Y €€ PEeLIeHUs, HAXOAUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPXKAECHUI, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJM3UPOBAThH MOJyYEHHBIEC B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBJISATh LEJICHAIIPABIICHHBIM MOMCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HENIeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC TOAXOIbl M PELICHHS, CTABHUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIIle albTepHATUBHbIE PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIMTEpaType, OMOIOTHYECKUX CIOBApSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IUYHBIX BHJIOB U (opM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pPazIMYHBIE METOABI TNPH IOWCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOIUMOI J1JIsl BHITIOJIHEHHS YUEeOHBIX 33]1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalbHYIO (GOpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0OpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpeoOpa3oBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJeTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obuenue:

OCYILIECTBIISATh KOMMYHHMKAIIMM BO BCEX cepax *KU3HHM, aKTUBHO y4acTBOBATh B JIMAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYXJICHUS OTHOCHTEJBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/Ja4dd, YYHUTHIBATH HWHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHAJIOTA WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTyallluid, YMETh CMAT4YaTh KOH(QIUKTHI U
BECTH [1€PErOBOPHI;



BJIAJETh PA3JIUYHBIMHU CIIOCOOAMU OOIIEHHS U B3aUMOJEHCTBMS, MOHMMATh HAMEPEHUs
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJbHONH pabOThI IpH
peleHn GMOIOrnYeckoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIWHUPOBATH
JEHCTBUA 110 €€ TOCTUKEHUIO: COCTaBJIATH IIJIaH JEUCTBUM, pacIIpelelsiTh PO ¢ y4ETOM MHEHUN
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIUYHBIX CHUTYalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYaLHIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M IOCTYIKax IO OTHOWICHHIO K >KMBOM IPHUPOAE, CBOEMY 3IJOPOBBIO U 3/10POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeMETa Ha OCHOBE JINYHBIX MPEIIOYTEHHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U ApIYMEHTBI JPYTHUX IIPU aHAJIN3E PE3YJIBTATOB ACATECIbHOCTH;



3) npunsiTHE CeOs M APYIHX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX [P aHAJIM3E PE3yJIbTAaTOB JACITEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIOCOOHOCTh IOHUMATh MUP C IMO3ULMH JPYroro 4ejaoBeKa.

NPEJMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ysbTaThl OCBOCHUS COJAEpKaHHs ydeOHoro mpenmera «buomorus» Ha
yriIyOJIEHHOM YPOBHE OPHUEHTHPOBAHBI Ha o0ecriedeHre MpoPuIbHOTr0 00ydeHHUsT 00yUYaroIUXCs
6uonornu. OHM BKIIIOYAIOT: crieluduyeckue JUisi OMOIOrUy HayuHble 3HAHUS, YMEHHUS U CIIOCOOBI
JeMCTBUI MO OCBOCHHUIO, MHTEPIPETAMU U NPeoOpa30oBaHUIO 3HAHUM, BHUIIBI IESTEILHOCTH IO
MOJYYCHHUIO HOBBIX 3HAHMW M WX MPHUMEHEHMIO B PA3IMYHBIX YU4EOHBIX, a TaKKe B pEaIbHBIX
KHU3HEHHBIX cuTyauusx. [IpeqmerHsle pe3ynbTaThl IPEACTABICHBI 110 FOJaM U3y4EHUs.

[TpenmetHble pe3yabTaThl OCBOCHUS YueOHOro npeamera «buonorus» B 10 knacce 10IKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTH 3HAHHMI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(opMHPOBAHNY €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPO/IbI U PELIEHUU
po0JeM palMoOHAIBHOIO IPUPOIONIOIB30BaHUs, O BKIIA1€ POCCUNCKUX U 3apyOekHbIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIAJICHHE CHCTEMOW OWOJIOTMYECKHUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
Ouosornyeckue TEPMHHbI U MOHATUSA (KM3Hb, KJIETKA, OPraHu3M, METaboIM3M, IOMEeocTas,
CaMOpEryJisiliys, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUYUBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopuu (kimerounas Tteopusi T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieAcTBeHHocTH T. Moprana), yuenusa (H. . BaBunoBa — o nieHTpax
MHOTr000pa3ust U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IEPBOTO MOKOJIEHUS, PACIIEIUIEHUs, YUCTOTHl raMeT, He3aBUCUMOro HacneaoBanus I'. Mennens,
TOMOJIOTHUECKUX PAJOB B HacieACTBeHHOM wu3zMeHuumBoctd H. W. BaBuiioBa), npuHUIMITEI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHE OCHOBHBIMH METO/IaMH HAYYHOTO TTO3HAHHS, UCIOJIB3yEMBIX B OHOJIOTHYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BbEKTOB (ONMHMCaHUE, U3MEpEeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATH CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKApUOT U IYKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHW3MOB, B TOM 4HCIe OakTepuid, rpuOOB, pacTEeHUA,
KUBOTHBIX W UYEJIOBEKA, CTPOCHUSI OPTAHOB M CUCTEM OPTaHOB PACTEHHIA, )KUBOTHBIX, YEIIOBEKA,
IPOIIECCOB KHU3HEEATETbHOCTH, MPOTEKAIOLINX B OPraHU3MaxX pacTeHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOrMYECKHX MPOLIECCOB: OOMEHa BeIIecTB (MeTab0Inu3M), IpeBpallleH s SHEPTHH, OPOXKEHHUS,
aBTOTPO(HOTO U TeTepOTPO(HOTO TUIIOB MUTAHUSI, POTOCHHTE3a M XEMOCHHTE3a, MUTO34a, Me03a,
ramMeToreHesa, sMOpuUoreHesa, MOCTAMOPHOHAILHOTO pa3BUTHSA, pa3MHOXEHHH,
UH/IMBUYaIbHOTO DPAa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABJIMBATH B3aUMOCBS3H MEXIY OPTaHOWIAMH KJICTKH W WX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX QYHKIUSIMH, MKy OpraHaMH U CUCTEMaMH OpPTraHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEeKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPIraHOB M UX
(GYHKIMAMHE, MEXIy 3TaniaMd OOMEHa BeIEeCTB, ATallaMH KIJIETOYHOTO LHUKIA U >KU3HEHHBIX
[IUKJIOB OPTaHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U  (PEHOTHUIIOM,
denotunom u pakrTopamu cpeabl OOUTaHUS;

YMEHHE BBIIBIISATH OTIUYUTENbHBIE NMPU3HAKH KMBBIX CHCTEM, B TOM YHUCIIE PACTCHHIH,
KHUBOTHBIX U YEJIOBEKa;



YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOLINE apIyMEHThI, ONOJIOTMYECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKAa3aTeIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATHUECKUX I'PYyIIII;

YMEHHUE pemaTh OMOJIOTHYECKUE 3a/1a4H, BEISIBIATH IPHUYMHHO-CIICACTBEHHBIE CBSA3H MEKIY
UCCIIElyeMbIMH OMOJIOTHYECKUMU NPOLIECCAMU U SIBJIEHUSIMH, JI€1aTh BBIBOJBI M IPOTHO3bI Ha
OCHOBAHMU IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M TPAaKTHYECKUe paboThl, cOONIONATh MpaBUiIa MPU
paboTe ¢ ydeOHBIM U JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATb HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys Lelb UCCIeI0BaHUs, aHATM3UPOBATh OJYUYEHHbIE PE3yJIbTaThl U JIeJ1aTh BHIBO/IBI,

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO MPEICTaBIATH
HOJIyYEHHBIE PE3yJIbTaThl HA YYEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OLICHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAaHUM B 00J1aCTH OHOJIOTUH
U MEIMLMHBI (KJIOHUPOBAaHUE, HWCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBICHHOE H3MEHEHUE
F€HOMa U CO3/l1aHuE TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BbIOOP Oyayliei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CEJILCKOTO X035 CTBa, MUILEBON
IIPOMBIIIIIEHHOCTH, YTIyOJIsATh IO3HABATEIbHbIN HHTEPEC, HAIIPaBJICHHbII HA OCO3HAHHBIN BBIOOP
COOTBETCTBYIOIIEH MpoeccCHr 1 MPOJA0IDKEHHE OMOIOTHYECKOTr0 00pa30BaHusl B OPTaHU3AIMIX
cpeaHero NpogeCCHOHAIBHOIO M BBICILIET0 00pa30BaHUs.

[TpenmetHble pe3yabTaThl OCBOCHUS yueOHOrO npeamera «buonorus» B 11 knacce 10JIKHbBI
OTpaXkatTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B IO3HAHUU 3aKOHOB
IOPUPOJBI U PEIIEHUH SKOJIOTMYECKUX MPOOJEM YeIOBEYECTBA, @ TAKXKE B PELICHUU BOIPOCOB
PalMOHATILHOTO TPUPOIONOIB30BaHUS, U B (DOPMHUPOBAHUM [IEHHOCTHOTO OTHOIIEHHUS K PUPOJIE,
oOLIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOrMYEeCKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpENeNICHUs U
NOHMMAHUE CYIIHOCTH OCHOBOIOJAralolMX OWOJIOTUYECKUX TEPMUHOB U MOHATUH (BHL,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHAs Teopus Y. JlapBuHa,
CHUHTeTHYecKasi Teopusi sBoiouuu), ydeHus (A. H. CeBeproBa — 0 MmyTsX M HalpaBIEHUSIX
sBosrony, B.W. Bepaanackoro — o 6uocdepe), 3akoHsl (reHeTHueckoro pasHoecus [x. Xapau
u B. BaiinGepra, 3aponpimieBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «Mupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIOIb3yEMBIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKMBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,
HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUSI U OLIEHKH aHTPOMNOIeHHBIX W3MEHEHUH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBbIE NPU3HAKU: BHUJIOB, OHOIrE€OIICHO30B, IKOCUCTEM U
O6uocdeprl, CTaOMIM3UPYIOIIETO, IBIKYIIEIO U pa3pbIBAIOIIEr0 €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOT0 U CUMIATPUUYECKOT0 BU000pa30BaHusl, BIUSHUS JIBWKYIIUX CHJI dBOJIOLUN
Ha reHO(OH] MOMYJISAIUYU, MPUCTOCOOIEHHOCTH OPraHW3MOB K Cpelie OOMTaHMs, YepeIoBaHus
HaIpaBJICHUH 3BOJIIOLUH, KPYTOBOPOTa BELIECTB M MIOTOKA SHEPTUU B YKOCUCTEMAX;



YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/Ty IPOLIECCAMH ABOJIIOLIUU, TBUKYIIIUMU CUITAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3IUYHBIX HKOCHCTEM U MPUCIOCOOJICHUSAMU K HHUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT'€HHBIX U3MEHEHHH B YKOCUCTEMAaxX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UJIsl J0Ka3aTellbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOT000pa3usi BHJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
4eJI0BEYECTBA,;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBS3H MEXITY
UCCJIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, J€JaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHHS, aHATTU3UPOBATH MOJTyYSHHBIE PE3YJIbTAThI U I€aTh BBIBOKI;

YMEHHE y4YacTBOBaTh B Y4e€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUSX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YelOBeKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BBIOOP OyIy1eil mpodeccuoHanbHON IesITeIbHOCTH B
001acTi OMOJIOTHH, KOJOTHHU, IIPHUPOIOTIONH30BaHI, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO XO3S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIATh TTO3HABATEIbHBIN
MHTEpeC, HalpaBJIeHHbIH HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu U Mpoa0KEeHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 buonorus kak Hayka 1 bubmmorexa LIOK
y https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
VIBDIC CHCTEMBI H HX HEYHCEHHE https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
b 2 .
3 HONOTIA TTIETIRH 05 https://m.edsoo.ru/7f41c292
4 XUMHYecKash OpraHu3aIusl KICTKH 10 1 bubmorexa LIOK
P B https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
2
> CTpoettie it pYHKLIH KTk 8 https://m.edsoo.ru/7f41c292
5 OOMeH BelecTB U MPEBpaIleHIe SHEPTHU 9 1 bubnuotexa [JOK
B KJICTKE https://m.edsoo.ru/7f41c292
7 HacnencrBennas nungopmanus u 9 05 bubnuoreka [IOK
peanu3aius e€ B KJIETKe ' https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
XK i 1
8 VISHCHHBIH HHICT KT 0 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
17 1.
o CTpoeHI/Ie 1 (byHKHHH OprafHsMos > https://m.edso0.ru/7f41c292
b K
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5 Hbmorexa LIO

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 I'eneTnka — HayKa O HACIEACTBEHHOCTH U 5 05 bubmumorexa [IOK
HW3MEHYHMBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://m.eds00.ru/7f41c292
bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
14 ['eneTnka yenoBeka 3 0.5 Butmmnorexa LOK
https://m.edsoo0.ru/7f41c292
bu6mmorexa [IOK
1 4 1
5 CereKuust OpraHu3MOB https://m.edsoo.ru/7f41c292
16 bruoTeXHOIOrUA U CHUHTETHYECKAs 4 bubmuorexa [JOK
ouosorus https://m.edso0.ru/7f41¢c292
17 PezepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnbsie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3apoKICHUE U Pa3BUTHE IBOJIOIUOHHBIX 4 bu6mmoreka [IOK
[PEACTaBICHHUN B OMOIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 M ¢ 14 2
A https://m.edsoo.ru/7f41c292
3 MakposBoronus 1 € pe3yJIbTaThl 6 bubmorexa LIOK
P B pesy https://m.edsoo.ru/7f41c292
4 IIpoucxoxneHne u pa3BUTHE KU3HU HA 15 15 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41c292
5 [IpoucxoxaeHue yenoBeKa — 10 1 bubnnorexa [HJOK
AHTPOITOTEHE3 https://m.edsoo.ru/7f41¢c292
. gxosor:ulo— HaZKz. 0 :38.I;IM20THOHICHI/I}IX ; . BuGmorexa OK
TaHU3MOB H H TaHU3MEHHBIX :
P HoP . . https://m.edsoo.ru/7f41c292
CHCTEM C OKpYXKarlollen cpeaon
bu6mmoreka [JOK
7 9 1.5
OpraHH3MBI H Cpe/ia OO T https://m.edsoo.ru/7f41c292
. bubmmoreka [IOK
8 DKOJIOTH BUIOB H MOy IAMIA d 0.5 https://m.edso0.ru/7f41c292
9 DKOJOTHUs COOOIIECTB. DKOIOTHUECKUE 12 05 bubnmoreka [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41c292
b K
10 buocdepa — rinobanbpHas sxocucTemMa 6 Hbmorexa LIO

https://m.edsoo.ru/7f41c292
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bubmuorexa [JOK

11 Y
CJIOBEIK 1 OKpysRatotias cpea 6 https://m.edsoo0.ru/7f41c292
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME



https://m.edsoo.ru/7f41c292

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buosorus. O6mas 6uosnorus, 10 kinacce/ 3axapos B.b., MamonToB C.I'., Conun H.U., 3axaposa
E.T.; noxn penakiueii 3axaposa B.b., O011ecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHuey

* buosorus. O6mas 6uosnorus, 11 knacce/ 3axapos B.b., MamonToB C.I'., Conun H.U., 3axaposa
E.T.; nox penakmueii 3axapoBa B.b., O01iecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/[PODAY;

AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHuey

METOJAUYECKUE MATEPHUAJIbI JJI5S1 YUYUTEJISL

buonorus. O6mras 6uomnorus, 10 knace/ 3axapos B.b., MamontoB C.I'., Connn H.U., 3axapoBa
E.T.; non penakmueit 3axaposa B.b., O0miecTBO ¢ orpaHiueHHON OTBETCTBEHHOCTHIO « [ IPODAY;
Axnmoneproe obmiectBo «M3marenscTBo «lIpocBemenne» 2.buonorust M.: JIpoda. 1.3axapoB
B.b., MamonToB C.I'., Connr H.U. O6mas 6uonorus 11 kimacc. [Ipodpwmnbaerit yposens. Y. 1 /Ilox

pen. mpod. B.b. 3axaposa. — M.: JIpoda.2020

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru
http://experiment.edu.ru
https://resh.edu.ru/
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