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MOACHUTEJbHAS 3AIINCKA

[Iporpamma mno yueOHOmMy mnpenmery "buonorus" (manee - Ouoorus) Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanusi paspaborana Ha ocHoBe DenmepanmbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBanuu B
Poccuiickoit @enepanuny, ®I'OC COO, Konuenuuu npenoaasanus yuyedHoro npeamera «buonaorus» u 0CHOBHBIX
MoJIOXKeHU (penepaibHOM pabouelt TporpaMMbl BOCTTUTAHHUS.

VYueOHplii npeamer «buosorus» yriayOnéHHoro ypoBHs u3ydeHus (10—11 kmaccel) sBisercs OJHUM U3
KOMIIOHEHTOB IpeaMeTHol obnactu «EctecTBeHHO-HayuHble npeaMeTb». CornacHo nojoxkenusm ®I'OC COO
npoduIbHbIE YUeOHBIE MPEIMEThI, M3y4aeMble Ha yriayOJI€HHOM YpOBHE, SIBISIOTCS criocoOom muddepeHnanumn
00y4eHHsI Ha YPOBHE CpPEIHEro 0011ero 00pa3oBaHus U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEX/TY OCHOBHBIM
0OIIMM, CpeTHUM OOIINM, CPETHUM TPO(PECCHOHATBHBIM U BBICITUM 00pa3oBaHreM. B To jxe BpeMst KaxKIblii U3 9THX
y4eOHBIX TPEJMETOB JIOJDKEH OBITh OPUEHTHPOBAH HAa MPUOPHUTETHOE pEelIeHre 00pa30BaTENbHBIX, BOCTIUTATEIHHBIX
U pa3BUBAIOMIMX 3a/ay, CBS3aHHBIX ¢ NpodopUeHTalHeld oO0yJaromuxcsi WU CTUMYJIMPOBAaHHMEM HHTEpeca K
KOHKPETHOM 00JIaCTH HAYYHOTO 3HAHUS, CBA3AHHOTO ¢ OMOJIOTHEH, MEAUITMHOM, YKOJIOTHEH, TICHXOJIOTHEH, CIIOPTOM
WJTA BOCHHBIM JIETIOM.

[Iporpamma no yueOHomy npeamety "buonorusa" qa€t npeacraBieHre O LENU U 3a/la4ax U3ydeHHUs] yueOHOTo
npeaMmeTta «buosnorus» Ha yriayOJI€HHOM YypOBHE, OIpeenser o0s3aTenbHOe (MHBAPHUAHTHOE) MPEIMETHOE
coJlep’KaHue, ero CTPYKTYpHUpOBaHHE [0 pa3lienaM M TeMaM, paclpelesieHne Mo KilaccaM, PEKOMEHJIYeT
MOCJIEIOBATEILHOCTh M3y4EHHUs] y4eOHOro MaTepuana ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOTO TpoIliecca, BO3PACTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamme mo OMOJOTHMH peain30BaH
MIPUHITUTI IPEEMCTBEHHOCTH C M3YYCHHEM OMOJIOTMHM Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHms, Ojarogaps 4yemMmy
MIPOCMAaTPUBAETCS HAMPaBICHHOCTh Ha MOCHEAYyIOIlee pa3BUTHE OUOJIOrMYECKUX 3HAHUN, OPUEHTHUPOBAHHBIX Ha
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, SKOJOTHYECKOr0 MBIIUICHUS, TPEICTABICHUNA O 310pOBOM
oOpa3e U3HH, Ha BOCIUTaHHE OEPEKHOTO OTHOUICHHS K OKpyXKarouleil mpupoaHoil cpene. B mporpamme mo
OMOJIOTHH TaKXe MOKa3aHbl BO3MOXXHOCTH ydeOHOTO npeameTa «buonorus» B peanusanuu tpedoBannii ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHbIM M MIpPEeIMETHBIM pe3yiapTaTaM oOyueHuss U B (HOPMHPOBAHHUU
OCHOBHBIX BHUJIOB  y4€OHO-TIO3HABATEIbHOW JAEATEIBHOCTH OOYy4alomIMXCS IO  OCBOCHHIO  COJAEpIKaHHS
Ouosoruueckoro o0pa3zoBaHus Ha YPOBHE CpeIHEro 001ero oopazoBaHusl.

VYueOusblii npeamer «buonorus» Ha ypoBHE CpeaHEero oOIiero o0pa3oBaHUs 3aBepIIaeT OHOJOTHYECKOe
oOpa3oBaHHe B LIKOJIE U OPUEHTUPOBAH HA PACHIMpPEHHUE U YIIIyOJIeHUE 3HAHUN OOYYarOIIMXCS O JKMBOW MPUPOAE,
OCHOBaxX MOJIEKYJISPHOH U KJIETOYHOH OMOJIOTHH, AMOPUOJOTMU M OHOJIOTUU Pa3BUTHS, T'€HETUKH, CEJICKIUH,
OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U IKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJeHHOM YpPOBHE OPHUEHTHPOBAHO Ha MOJTOTOBKY
oOyyaromuxcs K MOCJIEAYIOIEMY MOJIYUYEeHHI0 OMOJOrMYeckoro oOpa3oBaHUs B By3axX M OpraHU3alMsIX CpPEIHEro
npogeccuoHanbHOro o6pa3oBaHus. OCHOBY €ro CoJepXaHHsS COCTaBISET cHCTeMa OWOJIOTMYECKUX 3HAHUM,
MOJIyYEHHBIX IPU W3Y4EHHM OOYYaIOIIMMHUCSA COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3ZesioB OMOJIOTUM HA YPOBHE
OCHOBHOTO 00111ero oopasoBanus, B 10—11 kinaccax 3TH 3HaHMS MOJIy4yaroT pa3BUTHE. Tak, pacIIUpeHbl U YrIyOJeHbI
OUOJIOTHYECKHE 3HAaHMA O pAcTeHUsX, JKUBOTHBIX, TrpuOax, OakTepusxX, OpraHu3Me 4elOoBeKa, OOLIMX
3aKOHOMEPHOCTSIX >KM3HH, JOTOJHUTENBHO BKIIOYEHbI OHOJIOTMYECKHE CBEIEHHUS MPUKIAJAHOTO U IOMCKOBOTO
XapakTepa, KOTOpble MOKHO MCIIOJb30BaTh KaK OPHEHTHPHI Ul MOCIEAyouero Beibopa npodeccun. BozmokHa
Tak)Ke MHTErpaius OMOJIOTUYECKUX 3HAHHKA C COOTBETCTBYIOUIUMU 3HAHHSIMH, MOTYYCHHBIMH OOYYaIONIUMUCS MPU
M3y4YeHUU (PU3UKHU, XUMUH, Teorpa@uu © MaTeMaTUKU.

CrpykTypa mporpaMMmel 1o YydeOHOMYy mpenmery "buonorus" oTpaxkaer CHCTEMHO-YPOBHEBBI U
HBOJIIOIMOHHBIA TMOAXOABI K U3ydeHHI0 Ouosornu. CoOriacHO UM, HM3Y4alOTCs CBOWCTBA M 3aKOHOMEPHOCTH,



XapaKTepHbIC JUISI KUBBIX CHCTEM pAa3HOTO YPOBHSI OpraHH3aIllH, 3BOJIONWH OPraHUYECKOTO MHpa Ha 3emiie,
COXpaHEeHHs OHMOJIOTMYECKOTO pazHooOpasus muaHeTel. Tak, B 10 kiacce M3y4aroTCs OCHOBBI MOJIEKYISPHOW W
KJICTOYHOH OHONOTHH, SMOpPHOJOTMM W OWOJOTHHM pPAa3BUTHSA, TEHETUKH U CEJCKIHH, OHUOTEXHOJOTUH H
CUHTCTHUYECKON OHWOJIOTHH, aKTYaJIM3UPYIOTCS 3HAHUS OOyJarommxcss 1O OOTaHWUKEe, 300JI0THH, aHATOMUH,
¢dusnonoruu yenoseka. B 11 kimacce u3y4aroTcsi 3BOTIOIMOHHOE YUCHHE, OCHOBBI 3KOJIOTHH U y4eHHe 0 Onocdepe.

VYuebublii mpeamer «buonorus» mpusBaH 00ECIIEYUTh OCBOCHHE OOYYAIOIIMMHCS OMOJIOTUYECKUX TEOPHH U
3aKOHOB, WJICH, MPUHIMIIOB W TMPABWI, JEKAIIUX B OCHOBE COBPEMECHHON ECTECTBEHHO-HAYYHOUW KapTHHBI MHUPA,
3HaHUH O CTPOEHHMH, MHOTOOOpa3HH U OCOOCHHOCTSIX KIIETKH, OpraHnW3Ma, HOMYISINUN, OMOIEH03a, YIKOCUCTEMEI, O
BBIJIAIOIINAXCSI HAYYHBIX JIOCTHDKCHHUSAX, COBPEMCHHBIX HCCICIOBAHUSAX B OHOJOTHH, MNPUKJIAIHBIX acIeKTax
Ouosornyeckux 3HAHWUU. s pasBuUTHS WM TOJIEpXKaHUS HMHTEpeca OOyJalouIuxcss K OWOJIOTMH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepualia B COJIEPKAHHWU TMPOTPAMMBI 1O OHOJIOTHU IPETyCMOTPEHO
3HaKOMCTBO C MCTOpPHEH CTAHOBIICHHS W Pa3BUTHS TOM WJIM WHOHM 0ONAacTH OMOJIOTHH, BKJIAJOM OTCUYECTBEHHBIX U
3apy0eKHBIX YIEHBIX B PEIICHUE BAKHCUITUX OUOJIOTHICCKIX U KOJOTHICCKHIX TIPOOIIEM.

Lenp m3ydenus: yueOHOTO mpenmera «buomorus» Ha yrioyOIE€HHOM YpOBHE — OBJAJICHHE OOYYarOIUMUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKITMOHALHOW OpPraHU3alliK JKUBBIX CHCTEM PA3HOTO paHra W MpUoOpETeHHE YMEHUI
WCTIOJIb30BaTh ATH 3HAHUS B (JOPMUPOBAHUH HHTEpEca K OTPeAETIEHHON 00IacT nmpodecCHOHALHON e TeTbHOCTH,
CBSI3aHHOM ¢ OMOJIOTHEN, UK K BEIOOPY Y4eOHOTO 3aBEJCHMSI ISl POIOJIKEHUSI OMOJIOTHYECKOTO 00pa30BaHuUs.

JlocTiokeHne 1enu u3ydeHus ydeOHoro mpeamera «buomnorusi» Ha yriyOl€HHOM ypOBHE OOeCIeYMBaeTCs
peleHreM CIeIYIONINX 3a/1a4:

OCBOEHHE OOYJYArOIIUMHUCS CHCTEMBI OHOJOTMYECKHX 3HAHHWWA: 00 OCHOBHBIX OHOJIOTHUECKUX TEOPHSIX,
KOHIICTIIIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TPaBHJIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYIO KapTUHY MHpPA; O CTPOCHUH, MHOTOOOPAa3HH U OCOOCHHOCTSX OMOJIOTHYECKUX CHCTEM (KIJIETKa, OpraHU3M,
MOMYJISALMSI, BHUJA, OHOTEoIeH03, Omocdepa); O BBIAIMMUXCA OTKPBITHSIX W COBPEMEHHBIX HCCIICIOBAHHSIX B
Ounooruu,

O3HaKOMJIEHHE OOYyYarolMXCsi ¢ METOJaMU TO3HaHUS >KMBOW MPUPOJIBL: HCCIEI0BATEILCKUMU METOJaMU
OMOJIOTUUECKHX HAyK (MOJICKYJISIPHOW M KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTHH W OWOJIOTHUU PAa3BUTHS, TCHETHUKUA U
CeJIEKIIMH, OMOTEXHOJIOTHH U CUHTETUYECKOW OMOJIOTHH, MajIeOHTOJIOTUH, SKOJIOTHH); METOJaMU CaMOCTOSITEILHOTO
MPOBEACHUS OMOJIOTUUECKUX HCCIIeA0BaHUH B jJabopaTopuu U B npupoje (HabmtoneHne, n3MepeHne, SKCIIEPUMEHT,
MO/ICTUPOBAHNUE);

OBJIaJiecHue OOY4YaIOLUUMUCS YMEHHUSIMHU: CAaMOCTOSATEIbHO HAaXOJWUTh, AHAJIM3UPOBATH U UCIOJIH30BATh
OMOJIOrMYecKyl0 MHGOPMAILMIO; MOJIb30BATHCA OMOJOTMYECKOW TEPMUHOJOTHEH M CHUMBOJIMKOW; YCTaHABJIMBATh
CBSI3b MEXJIY Pa3BUTHEM OMOJIOTUU U COLUATBHO-IKOHOMUYECKUMHU U SKOJIOTHYECKHUMH MPOoOieMaMu 4eI0BEUYECTBa;
OILICHUBATh IMOCIJEACTBUS CBOEH NEATEIBHOCTH 10 OTHOILIEHUIO K OKpYXKalollel MpUpOJHON cpene, coOCTBEHHOMY
3I0POBBIO U 3/I0POBBIO OKPYXKAIOIIUX JIIOZEH; 000CHOBBIBATH M COOIIOAATH MEPHI MPOPHUIAKTUKH MHPEKIMOHHBIX
3a00JIeBaHU, MpaBUjIa MOBEACHUS B MpPUPOJE U oOecreueHus: 0e30MacHOCTH COOCTBEHHOM >KHU3HENEATEIIbHOCTH B
Ype3BhIYANHBIX CUTYyallUsAX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepu3OBaTh COBPEMEHHBbIC HAay4HbIE
OTKPBITHS B 00JIaCTH OUOJIOTHH;

pa3BuTHE y OOYYAIOMIMXCS HWHTEIUICKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH B Ipoliecce 3HAKOMCTBa C
BBIJAIOIIUMHUCA OTKPBITUSIMH M COBPEMEHHBIMH HCCJIEIOBAHUSMU B OHOJIOTHH, PEIIAEMBbIMU €0 MpobdieMamu,
METO/IOJIOTHEN OHMOJIOTMYECKOTO HCCIEAOBaHUs, IPOBEACHUS JKCIEPUMEHTANbHBIX HUCCIECIOBAHUM, pPEIICHHS
OMOJIOTMYECKUX 3324, MOJICTTUPOBaHMs OMOJIOTUYECKHX OOBEKTOB U MPOIIECCOB;

BOCITUTaHHE Yy OOYyYalOUIMXCS I[EHHOCTHOTO OTHOIICHHUS K JKUBOW MPHUpOJE B IEJIOM U K OTACIbHBIM €&
oOBeKTaM u SBICHUSIM; (OPMUPOBAHUE IKOJIOTUIECKOM, TeHETUUECKOI rPaMOTHOCTH, OOIIEH KYIbTYphI MOBEACHUS B
MIPUPO/Ie; UHTETPAIIUN €CTECTBEHHO-HAYUHBIX 3HAHMUIA;

npuoOpeTeHne OOY4YAIONIUMUCS KOMIIETEHTHOCTH B PpalMOHAJIbHOM MPHUPOAOINOIB30BaHUU (COOMIOICHIE
MpaBWJI TOBEICHUS B MPUPOJE, OXPAaHbI BHJIOB, dKOCHCTEM, OMOchepsl), COXpaHEHUHU COOCTBEHHOTO 370POBbS U
3I0pPOBbSI OKPYXAIOMIMX JfoJei (coOmrofeHus Mep MpoQMIaKTUKH 3a0ofieBaHul, oOecrieueHrne O€30MacHOCTH
KU3BHENCITEILHOCTH B YPE3BBIYAMHBIX CUTYalMsIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE
MCIO0JIb30BaHUsI OMOJOTHYECKUX 3HAHUN ¥ YMEHHI B MOBCEAHEBHOMN KHU3HU;

CO37aHME YCIOBUH JUIsI OCO3HAaHHOTO BbIOOpa OOYyYAIOIIMMUCS HWHAWBHIyaTbHOW 00pa3zoBaTeNbHOM
TPAeKTOPUH, CIIOCOOCTBYIOIEH MOCIenyoUeMy Npo(ecCHOHAIBHOMY CaMOOIPEIEIEHHI0, B COOTBETCTBUH C
WHIVUBUAYAIbHBIMU UHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.



OO11ee YUCIIO YacoB, OTBEJICHHBIX HA U3ydeHHE OMOJIOTMH Ha yriIyOJIEHHOM YpOBHE CpeAHEro oouiero oopa3zoBaHus,
coctanisier 204 gaca: B 10 xinacce — 102 gaca (3 vaca B Hepento), B 11 kinacce — 102 gaca (3 vaca B HeJiento).

Ot0op oOpraHM3alMOHHBIX (OPM, METOJOB M CPEACTB OOy4eHHs OHOJOTHHM OCYIIECTBIACTCS C Y4ETOM
crnieun(UKU ero CoJepKaHusi W HAIPaBICHHOCTH Ha MPOJIOJDKEHHE OMOJIOTHYECKOTO 00pa30BaHMs B OpPraHU3AIHMIX
cpenHero mpohecCHOHATBHOTO U BBICIIEr0 00Opa30BaHMS.

OOs3aTeNbHBIM  YCIIOBUEM TpU OOyueHHH OWOJOTMM Ha YIIayOIEHHOM YpPOBHE SBJISETCA IPOBEACHUE
na0opaTOpHBIX W MpakTHYeckux padoT. Tawke ydactue oOy4aromuxcs B BBINOJHEHHM IMPOEKTHBIX U Yy4eOHO-
HCCIIEIOBATENILCKUX PA0O0T, TEMaTHKa KOTOPBIX OIPENENISIETCS YYUTEIIeM Ha OCHOBE HMMEIOUIMXCS MaTepUabHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOIHBIX YCIOBUH.



COIEPKAHUE OBYYEHUA

10 KJIACC

CopnepxaHue NporpamMmbl, BBIIEICHHOE KYpPCU8OM, HE BXOJIUT B IPOBEPKY TOCYJapCTBEHHOM HWTOrOBOM
arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHast Onosiorust — KoMIIeKkcHas Hayka. KpaTkas ucropust pazsutus Ouosioruu. buonornueckue Hayku
U U3y4daeMmble UMHU IpoOsieMbl. @yHJaMEHTANbHbIE, IPUKIAIHbIE U IOUCKOBbIE HAYUYHbIE UCCIEA0BAHNS B OMOJIOTUH.

3nayenne Owonornd B (POPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI mupa. lIpodeccun,
CBsI3aHHBIE C OHOJOTHEeW. 3HaueHHe OMOJOTMH B NPAKTUYECKOH NEATETHbHOCTH YEIOBEKAa: MEIHUIIMHE, CEIbCKOM
XO035ICTBE, MPOMBIIIJIEHHOCTH, OXpaHE MPUPOIBL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Jdapsun, V. I'apseii, I'. Mennens, B. U.
Bepuanckuii, U. I1. T1aBnos, . U. Meunukos, H. . Basunos, H. B. Tumodeer-Pecorckuii, [Ix. Yorcon, @. Kpuk,
. K. bensies.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMu», «CrucreMa OMOJIOTHYECKUX HAyK».

Tema 2. 7KuBble cucTeMbl U UX H3Y4YeHHE

XKusble cuctembl Kak NpeaMeT Hu3ydeHuss Ouojoruu. CBONCTBA KHUBBIX CHUCTEM: €AMHCTBO XHUMHYECKOIO
COCTaBa, JUCKPETHOCTh U LEIOCTHOCTD, CII0)KHOCTh U YIOPSAA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alIus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, N3MEHUHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3anuu JKUBBIX CHCTEM: MOJICKYJISPHBIM, KJIETOYHBIM, TKAHEBBIH, OPraHW3MEHHBIM,
MOMYJISIIMOHHO-BUIOBOM, 3KOCHCTEMHBIH (OuoreoneHotudeckuit), Ouochepnsiii. [Ipoueccel, mpoucxonsmue B
KUBBIX cucTeMax. OCHOBHbIE IPU3HAKH KUBOTO. JKU3Hb Kak Gopma cymiecTBoBaHusi Matepun. Hayku, uzydaromiue
YKUBBIEC CUCTEMBI Ha Pa3HBIX YPOBHSX OpraHU3ALINH.

N3yuenne >xuBBIX cucTteM. Mertoasl OuWojorndeckod Hayku. HaOmrogeHue, wu3MepeHUE, SKCIICPUMEHT,
cucrtemaTusanus, Metaananus. [loHsTHe 0 3aBUCUMON U HE3aBUCUMOM NepeMeHHOU. [[manupoBanue skciepuMeHTa.
[TocranoBka u mpoBepka rumnorte3. HymeBas rumoresa. [lonstue BbIOOpKM W €€ J0CTOBEpHOCTh. Pa3dpoc B
Oouonornyeckux AaHHbIX. OIleHKa JOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB. [IpUYMHBI HMCKaXXEHUS Pe3yIbTaTOB
skcriepuMeHTa. [loHATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuisr u cxembl: «OCHOBHbIE MpH3HAKU KU3HW», «buonormueckue cucremb», «CBOWCTBA >KUBOM
MaTtepum», «YpOBHM OpPraHu3aluy >KUBOW HpupoAbl», «CTpoeHUEe >KUBOTHOM KIETKW», «TKaHM >KUBOTHBIX»,
«CucTeMbl OpraHoB 4YeJlOBEYECKOro opraHusMay», «buoreoneHos», «buochepa», «Meroapl u3ydeHUS KHUBOM
MIPUPOIBI».

Ob6opynoBanue: 1a60paTopHOe 000PYI0BAHUE IS IPOBEACHUS HAOIIOCHH, U3MEPEHU, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnoap30BaHue pa3IMYHBIX METOJOB MPU U3YUEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-GyHKIMOHAIbHAS €AMHULIA KXKUBOTO. McTtopus oTkpbiTus kieTku. Padoter P. I'yka, A.
JleBenryka. Knerounas teopust (T. IlIBamn, M. [lneiinen, P. BupxoB). OcHOBHbIE NOJOXEHUS COBPEMEHHOMN
KJIETOYHOU TEOpHUH.

MeTtoabl MOJIEKYISIPHOM W KJIETOYHOM OHOJOrMH: MHMKpPOCKOIUS, Xpomartorpagus, 3nekrpodopes, MeTos
MEUYEHBIX aTOMOB, TU(QepeHInaTbHOe HeHTPUPYTHPOBAHNE, KYIbTUBUPOBAHHUE KIETOK. M3yuenue @pukcuposanHvix
K1emox. DIeKTpoHHas MUKpocKonus. Kougoxranvnas mukpockonus. Bumanvroe (npudsxcuznennoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuel U cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOM», «VICTOpHsS pa3BUTUS METOJIOB
MHUKPOCKOTIHI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIPENapaThl pPAaCTUTENbHBIX, >KMBOTHBIX M OaKTepHabHBIX
KIIETOK.

IIpakTuueckas padora «/3ydeHue METOJOB KIETOYHOH Ouonorun (xpomarorpadus, siekrpodopes,
middepenuunansaoe nenTpudyruponanue, [1LP)».



Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIBTPaMHUKPO3JIEMEHTHI. Boia u €€ posb Kak pacTBOpUTEIIS,
peareHTa, y4yacTHME€ B CTPYKTYpUPOBaHMM KJIETKH, TEIUIOPEryIsalUU. MMHHEpalbHbIE BEIIECTBA KIETKH, HX
Ouosornyeckas posb. Pojb KaTHOHOB M aHUOHOB B KIIETKE.

Opranuyeckrne BelIeCTBa KIETKH. buonormueckue monumepsl. benkn. AMHUHOKHCIOTHBIM COCTaB OENKOB.
Crpykrypbl OenkoBoil Monekynbl. [lepBudHas cTpykTypa Oelika, MENTUIHAs CBSI3b. BropuyHas, TpeTHyHas,
yeTBepTUYHAsT CTPYKTyphl. JleHarypamus. CpoiictBa OenkoB. Knaccudukaius OenxoB. buonormdeckue QyHKIUH
6enkoB. [Ipuonsi.

VYrineBoabl. MoHOcCaxapuabl, TUCaXapubl, OJIUTOCaxapujbl W mojucaxapuibl. OOHIMI TUTAaH CTPOCHHS U
(bU3NKO-XUMHYECKHE CBOICTBA yriieBoI0B. bronornyeckue GyHKIUU YIIeBOIOB.

Jlummuapl. ['uapodunsHO-THIPOPOOHBIE cBOlicTBA. Kitaccudukanms mumumoB. Tpurnunepuast, Gochoaunuibl,
BOCKH, crepounbl. buonorndeckne ¢ynkumu nunuaoB. OOmue cBoiicTBa OMOJOTHYECKUX MEMOpaH — TEKY4ecTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO, [TOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotsl. JIHK u PHK. Crpoenue nyknenHoBbix kucioT. Hyxneotuast. Ilpunnumn
komruieMenTtapHoctu. llpasuno UYapradda. Crpykrypa JHK — nBoiHas chnupanb. MecToHaxoXJaeHUE U
ounonornueckue Gpyukiuu JHK. Buast PHK. ®ynkunn PHK B kietke.

Crpoenune monekynbsl AT®. Makpospruyeckue cBszu B Mojiekyine AT®. buomornueckune (ynkumm ATO.
BoccraHoBiieHHbIE TEPEHOCYUKH, UX QYHKLINU B KIEeTKe. /pyeue nykneosuompugocamer (HT®). CexkBeHUpOBaHNE
JHK. Memoouwl eenomuxu, mpanckpunmomuku, npomeoMuKu.

CtpykTypHass OWOJIOTHsA: OMOXHMHYECKHE M OMO(PU3MYECKHE WCCIECTOBAHUS COCTaBa W MPOCTPAHCTBEHHOU
CTPYKTYpBl Ouomonekyn. Mooderuposanue cmpykmypol u QYHKYUti OUOMONEKYT U Ux Komniekcos. KomnvromepHoiti
OU3AlH U Op2AHUYECKUll CUHME3 OUOMONEKYL U UX HENPUPOOHbLIX AHAN0208.

JdeMoHcTpanuu

[Toptpertsr: JI. Ionunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHue XuMUYeCKUX JIEMEHTOB B HEXUBOU npupoze», «Pacnpenenenre XuMHYECKUX
AJIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmumpsr u cxemsl: «Ilepuonnyeckass TabmuIa XMMHUYECKHUX AJIEMEHTOB», «CTpOEHHE MOJEKYJbl BOJBD»,
«BemiecTBa B coctaBe opraHnu3MoBy, «CTpOeHHE MOJICKYIbI 0enKkay, «CTpYKTYphl O€TTKOBOM MOJIEKYIb», «CTpoeHUE
MOJIEKYJ YTIE€BOA0BY, «CTpoeHUE MOJIEKYI TUNUAOBY, «HykiienHoBbIe KUCIOTB», «CTpoeHne MoJeKyibl ATD.

O6opynoBaHue: XUMUYECKast IOCyJia U 000pyJ0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHE OCITKOB C MOMOIIbIO KAUeCTBEHHBIX PEAKITUI.

JlabopaTopuass pabGora «lccienqoBaHue HYKIEHMHOBBIX KHCIOT, BBIJCICHHBIX W3 KIETOK Ppa3IM4HbIX
OpPraHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tunsl KIETOK: 3yKapuoTHUecKas v nmpokapuoTrdeckas. CTpykTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHUs KICTKH.

Ctpoenue mnpokapuoTHueckor kieTku. Kierounas crteHka Oaktepuit m apxeil. OCOOCHHOCTH CTPOCHHUS
rerepoTpodHON U aBTOTPOPHON MPOKAPHOTUUECKUX KIETOK. MECTO U poJib MPOKAPUOT B OMOLIEHO3aX.

CrpoeHue U (PyHKIMOHUPOBAHWE SyKapuOTHUECKOM kieTkd. [lmazmarumyeckas MemOpaHa (IUiazmalieMMa).
Crpykrypa mnazMatudeckoii MeMOpanbl. TpaHCIOPT BelIecTB 4Yepe3 IUIa3MaTHUeCKyrd MeMOpaHy: IMacCHUBHBII
(muddy3usa, oOneru€énnas auddysus), akTHUBHBIA (NMEPBUYHBI W BTOPUYHBIA AKTUBHBIA  TPAHCIOPT).
[Tomynponumniaemocts MeMmOpanbl. PabGoTa HaTpuii-kanueBoro Hacoca. OHAOIMUTO3: IMHUHOLUTO3, (arouuTos.
Ox3ouuTo3. Kinerounas crenka. CTpykrypa v QyHKIMH KJI€TOYHOI CTEHKH pacTeHul, rpuboB.

[Mutonnasma. I{uto3onk. Llutockener. JIBmkenue muromnazMel. OpraHouabl KieTkd. OpHomMeMOpaHHbBIE
opraHouipl KiaeTku: sHpomuiazmaTuueckas cetb (DIIC), anmapar ['onb/ukH, JHU30COMBI, UX CTpOEHHE M (DYHKIMH.
B3auMocBs3p  OJTHOMEMOpaHHBIX OpPraHouJioB KieTku. CTpoeHHe TpaHylIspHOTO peTuKyiayMma. Mexanusm
Hanpasnenus 6enxos ¢ II1C. CunTe3 pacTBOpUMbIX OeiakoB. CHHTE3 KIETOUHBIX MeMOpaH. [ naakuii (arpanyasipHblif)
SHJIOTIa3MaTHUeCKui peTukynyM. CekperopHas ¢yHKuus anmnapara [onbmxu. Mooduguxkayus benrkoe 6 annapame
Tonvoorcu. Copmupoexa 6benkoé 6 annapame I onvoxcu. TpaHCIOPT BelIecTB B KiIETKE. Bakyoiu pacTHTEIbHBIX
kietok. Knerounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUIBI KJIETKH: MUTOXOHJPUH, TACTUIBL. [Ipoucxodrcoenue MumoxoHOpuil u niacmuo.
Cumbuocenes (K.C. Mepexcxosckuii, JI. Mapeynuc). CTpoeHne u GyHKIMH MUTOXOHIApUN U miactui. IlepBuunble,



BTOPUYHBIE U CJIOXHBIC IUIACTHIBI (POTOCHHTE3UPYIOMIMX SYKAPHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JICHKOIUIACTHI
BBICIIMX PACTECHUN.

HememOpanusie opranounsl kietku CtpoeHue u GyHKIUHM HEMEMOpPaHHBIX OPraHOMIOB KJIETKH. PHOOCOMBI.
IIpomexcymounvie ¢unamenmoi. MUKpPODHUIAMEHTBL. AKmunogble Mukpoguiamenmel. MpIIIEYHbIE KIECTKH.
AxmuHo8vle KOMNOHeHmbl HembluleuHvlx Kiemok. Mukporpyoouku. Knetounsni nentp. CTtpoeHue W JBHXKEHHE
KTYTUKOB ¥ pecHHYeK. MHUKpoTpyOoukn  mmTomuiasMel.  Llentpuons.  bBeaku,  accoyuupoganmvie ¢
MuKpoghunamenmamu u mukpompyoouxkamu. MomopHhule 6enxu.

Snpo. O6omnouka siapa, XPOMATHH, KapuoIIa3Ma, SIIPBIIIKH, UX CTPOCHHE W (YHKIHUH. SIAepHBINH OETKOBBIN
MaTpukc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEP(HA3HOM SIIpE. DYXpOMamuH u 2emepoxpomMamu.
Benku XxpomaTnHa — TUCTOHBL. JJuHamuka s0epHol 000104Ku 8 Mumose. SoepHuiii mpancnopm.

Knerounsie BxiatoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK JYKApUOT (pacTUTEIbHOM, YKMBOTHOM,
TpUOHO).

JdeMoHcTpanuu

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

Tabmuipsl u cxembl: «CTpoe€HHE JYKapUOTHYECKOM KIEeTKH», «CTpoeHHe >KMBOTHOM KieTku», «CTpoeHue
pacTUTENBHOUN KIETKNY», «CTpoeHne MUTOXOHIPUI, «Aapoy», «CTpoeHne MpoKapruOTUIECKON KIICTKI.

O6opynoBaHue:  CBETOBOW  MHKPOCKON,  MHUKPONpENapaTtbl  pacTUTENbHBIX, JKMBOTHBIX  KIIETOK,
MUKpOTpenaparbl 0akTepHalIbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHUs KIETOK Pa3JIMYHbIX OPTaHU3MOB.

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHON MEMOpaHbI».

JlaGoparopuas padora «VccnenoBanue mia3mMolin3a 1 JenIa3MoJIn3a B pACTUTENbHBIX KIETKAX.

IIpakTnueckas padora «3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelecTB U NMpeBpaLlicHUe JHEPTUHU B KJIETKe

AccuMmIAIMsS U JUCCUMMIISIIUS — JBE€ CTOPOHBI MeTabonu3Ma. Turmbl oOMeHa BemecTB: aBTOTPO(DHBIN U
rerepoTpodHbId. YyacTHe KHCIOpoJa B OOMEHHBIX Ipolieccax. OHEPreTHYeckoe oOecreyeHne KIIETKU:
npeBparieHue AT® B oOMeHHBIX mporieccax. MDepMEHTATUBHBIA XapaKTep PEAKIUH KJIETOYHOTO MeTaboJsiM3Ma.
depMeHTBI, UX CTPOCHHUE, CBOMCTBA M MexaHu3M naelcTBus. Kodpepmentsl. OTnnuns pepMEHTOB OT HEOPraHHYECKHUX
Katanu3aTopoB. benku-akTuUBaTOpPHl U OEIKU-UHTUOUTOPHL. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHil OT
pa3sIUYHBIX (HaKTOPOB.

[lepBUuHBIl CHHTE3 OpraHUYECKHX BeHIECTB B KieTke. DOTOCHHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
gomocunmes y bakmepuii. Ceemocodbuparoujue nuemenmsl U NUSMeHmsl peakyuoHHo2o yeumpa. Poib XJI0poriacToB
B mporecce ¢orocuHTe3a. CBeroBas M TemHOBass ¢aszpl. @omoovixanue, Cz., Cs. u CAM-munvr ¢pomocunmesa.
[IponykruBHOCTH hoTOCHMHTE3a. BiusiHue pa3nuuHbix (GaKTOpOB HA CKOPOCTh (hoTOCcHHTE3a. 3HaYeHHe (POTOCUHTE3A.

Xemocunres. PazHoobpasue opraHn3MOB-XEMOCHUHTETUKOB: HUTpUDULIUpYIOUTHE OaKTepHH, Kele300aKTepuH,
cepobaKkTepuu, BOJIOPOAHbIE OaKTeprH. 3HAaUeHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buabl Opoxenus. [IpoaykTel OpOKE€HHS M HMX HCIOJb30BAHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHHU U BO30OYIUTENIN OONIe3HEH.

AdpoOHBIE OpraHu3mbl. JTambl JHeprerudeckoro ooOmena. lloaroroButenbHbiii stan. [nukonn3 —
OECKHCIOPOHOE PACIICIUICHUE TTIOKO3bI.

buonorudeckoe okucieHUE, WM KIETOYHOE JbIxaHue. Poib MUTOXOHIpH B mpoleccax OHOIOrHYECKOTo
okucnenus. Lukanueckue peakiuu. OxuciautenbHoe (GochopuupoBaHue. IHepeus MemOpanHo2o 2epaouenma
npomonog. Cunmez AT®: paboma npomonnoii AT®P-cunmaswi. [IpeuMyiiecTBa a3poOHOTO MyTH OOMEHA BEILECTB
nepes aHa3poOHBIM. DPPEKTUBHOCT SHEPIeTUYECKOTO OOMEHa.

JdeMoHcTpanuu

IToprpersr: [Ix. IIpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuemnn, I'. A.
3aBap3uH.

Tabnuuer u cxemsl: «@oTocuHTE3», «IHEpreTudeckuii ooMen», «buocunres 6enka», «CtpoeHue pepMeHTa,
«XEMOCHHTE3Y.

OOGopynoBaHue: CBETOBOW MMKPOCKOI, 0OOpyJOBaHWE JUIS MPUTOTOBICHUS IOCTOSHHBIX M BPEMEHHBIX
MHUKPOIIPENapaToB.

JlaGopatopHas pabGora «/3yueHue KaTaJIUTHYECKON aKTUBHOCTH (EpMEHTOB (HAa MpUMEpE aMUiIa3bl WIIH
KaTanasbl)».



JlaGopaTopHasi pa6ora «/3yueHne (epMEHTATUBHOTO PACHICTUICHUS TIEPOKCHIA BOJIOPOIa B PACTUTENBHBIX U
YKUBOTHBIX KJIETKaX).

JlaGopatopnas padora «CpaBHeHHE IPOLIECCOB (POTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopuasi pa6ora «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HacnencreenHast MHGopManus U peajau3alnus eé B KiIeTKe

Peakiun matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CUHTE3a. Peannzanus
HaCJIeJICTBEHHONW MH(popManuu. ['eHeTndeckuid Koj, ero cBOWcTBa. TpaHckpumuus — MarpuyHbeii cunte3 PHK.
[IpuHUMIBI  TPAHCKPUIIUU:  KOMIUIEMEHTAPHOCTh, aHTUMAPAJUICIIBHOCTb, aCUMMETpUuHOCTh.  Co3pesaHue
mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancmsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocuuTe3e Genmka. YcioBus OuocuHTe3a Oelnka.
Koauposanue amuHOkuca0T. Poste pubocom B GnocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. Opranusanys reHoMa y IpoKapuoT U 3yKapuoT. Perynsuus
aKTUBHOCTH T€HOB y npokapuoT. ['unoresa onepona (d. XKakob, XK. Mano). MonexkynapHnvie mexanuzmuvl dIKcnpeccuu
2enog y aykapuom. Ponv xpomamuma 6 pezynsyuu pabomer 2enos. Perynsuus OOMEHHBIX HPOLECCOB B KIETKE.
Kiterounslit romeocras.

Bupycel — HekneTounbsie (HOpPMBI )KU3HU U OONHUraTHBIE Mapa3uThl. CTPOCHUE MPOCTHIX U CIOKHBIX BUPYCOB,
perpoBupycoB, OakrepuodaroB. Kuszumennvii yukn JIHK-codepacawux eupycos, PHK-cooepocawux eupycos,
baxmepuogpacos. Obpamuas mpanckpunyus, peeepmasa, UHmezpasd.

Bupychblie 3a0osieBaHus uenoBeka, )KUBOTHBIX, pacTteHuil. CIIN, COVID-19, counanbHble U MEIUIUHCKHE
poOJIEeMBI.

Buoungopmamuxa: unmeepayus u amanuz oOonvuux maccueos («bigdata») cmpykmypuwvix OuoOIOCUYECKUX
oannvix. Hanomexnonocuu 6 ouonocuu u meouyuwe. Ilpoepammupyemvle ¢yuxyuu 6enkos. Cnocodvl docmasku
JleKapcma.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUH.

Tabmuub! u cxembl: «buocunTes 0enkay, «I'eHeTnaeckuit Koy, «Bupyce», «bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ZKM3HeHHBIN HUKJ KJIETKH

Kierounsrii muk:, ero mepuoasl U perymsmnus. Matepdaza u Muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B
untepdaze. IloaroroBka kietku K JeneHuto. [IpecuHTeTnuyeckuit (MOCTMUTOTHYECKUM), CHUHTETUYECKUN U
MMOCTCUHTETUYECKHH (TPEeMUTOTHYECKUI) TEpHoabl HHTEP(a3bI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permukanuu  JIHK:  xoMmiiemMeHTapHOCTD,
MOJIYKOHCEPBAaTUBHBIMA CHUHTE3, aHTUnapaielbHOCTh. Mexanusm perukanuu JIHK. Xpomocomsl. Ctpoenue
xpoMocoMm. Termomepsl u TeaoMmepas3a. XPOMOCOMHBIH HAOOp KJIETKH — KapUOTHUIL. JMIUTOMAHBIA W TarsiouJIHBINA
Habopsl XxpoMocoM. ['oMoioruuHeie XpoMocoMbl. [10510BbIE XPOMOCOMBL.

Jlenenue xinetku — MuTo3. CTaguu MHUTO3a U MPOUCXOJAIINE B HUX Mporiecchl. Tumbl Muto3a. Kapuokunes u
UTOKUHE3. bruonoruyeckoe 3Hau€HUE MUTO3A.

Perymsmus MUTOTHYECKOTO LIUKIIA KIETKHU. [IporpaMMupyemasi kKiieTouHas rudesb — arnomnTos.

Knerounoe ampo, XxpoMocoMmsbl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanusmsl npoaughepayuu, ouggepenyuposxu,
cmapenus u eubenu Kiemok. «Lugpposas knemxay — 6uoungopmamuveckue Mooenu QYHKYUOHUPOBAHUS KIEMKUL.

JdeMoHcTpanuu

Tabmuie! u cxembl: « X KU3HEHHBIN UK KIETKWY, «MuTto3y», «Ctpoenue xpomocom», «Permmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTIpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIYKa.

JlabopaTopHas padora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTopuasi paGora «HabOmioneHue MHTO3a B KJIETKaX KOHUMKA KOpelika Jyka (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. CTtpoenne u pyHKIMH OPraHu3MoB

buonorudeckoe pasHoodpasue opranu3mMoB. OJHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHSI M  IKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPraHu3MoB. bakrepum, apxeu,
OJIHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIC BOJOPOCIH, JPyrue IpOoTUCTh. KOoNOHMANbHBIE OpTraHU3MBIL.

B3auMocBs3bp yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U CUCTE€Mbl opraHoB. OpraHus3M Kak
eauHoe nenoe. ['omeocras.



Txanu pactenuil. Tumbl pacTUTENbHBIX TKaHEi: oOpa3oBaTenbHas, MOKPOBHAs, IMPOBOJSAIIAS, OCHOBHAs,
MexaHnueckas. OcoOeHHOCTH cTpoeHHs, (GYHKIIUI U pacIIoIOKEHUS TKaHEH B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M 4Y€JIOBEKAa. THWIBl >KMBOTHBIX TKAaHEW: SMUTEIMANIbHAs, COCIAMHUTENbHAS, MbILICUHA,
HepBHas1. OcoOeHHOCTH cTpoeHHs], (DYHKIUI U PacIIONIOKEHUs TKaHEeH B OpraHax »XMBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHble U IeHEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI OPraHOB JKUBOTHBIX M
yesoBeKa. @YHKIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa Ttena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX.
HapyxHblii 1 BHyTpeHHUH ckeneT. CTpOEHUE U TUIIbI COEIMHEHUS KOCTEM.

JIBuKeHre OpraHu3MoB. [IBuKeHHE OJHOKIETOUYHBIX OpPraHU3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE.
JIBuKEHHE MHOTOKJIETOUYHBIX PACTEHUM: TPOMMU3Mbl U HACTUU. /[BUKEHHE MHOTOKJIETOUHBIX KUBOTHBIX U YEJIOBEKA!
MbImedHas cuctema. Peduiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Intanune oprann3mMos. Iloriomenye Bobl, YIJIEKUCIOrO ra3a i MUHEPAJIBHBIX BEUIECTB pacTeHUAMU. [Inutanue
KUBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPUKIIETOUHOE NuIleBapeHue. [lutaHue MO3BOHOYHBIX XKUBOTHBIX. OTAEmbI
MUIIEBAPUTEIBHOTO TpakTa. IInmeBapurensHble xene3sl. [InmeBapuTenpHas cucTeMa 4ejloBeKa.

Jpixanue opraHu3moB. Jlpixanue pacteHuid. Jlprxanwe XWUBOTHBIX. Juddy3us ra3zoB depe3 MOBEPXHOCTH
kieTku. KoxHoe npixanue. JlprxatenbHas moBepXxHOCTh. JKabepHoe M JE€royHoe JpixaHue. J[pIxaHue Mo3BOHOUYHBIX
KUBOTHBIX M 4€JOBEKa. DBOJIIOIMOHHOE YCIIOKHEHHE CTPOEHMsI JIETKUX TMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelbHas
cUCTeMa 4YejoBeKa. MexaHu3M BEeHTUJISIUU JIETKUX y ITULl U MIIEKOTUTAIouX. Perynauus npixanus. /[[pixarenbHbie
00BEMBL.

TpancnopT BeHIECTB y OpraHM3MoB. TpaHCHIOPTHBIE CHCTEMBI PACTEHMI. TpaHCHOPT BEUIECTB y KUBOTHBIX.
KposenocHas cucrema u e€ opranbl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX >KMBOTHBIX M 4YesoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru kKpoBooOpalieHHs. DBOJIOIMOHHBIE YCIOXKHEHHSI CTPOEHHS KPOBEHOCHOU
CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaiia u e€ peryssims.

Beinenenune y opranusMoB. Beinenenue y pacreHuil. Beigenenue y kMBOTHBIX. COKpaTHUTEIbHBIE BAKYOJIH.
Opransl BeiaeneHus. OuibTpanus, ceKpenuns 1 00paTHOe BCAaChIBaHHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJICJICHUS.
CBsi3p MOJOCTH Te€Ja C KPOBEHOCHOM M BBIACIUTEIBHON cHCTEMaMH. BplneneHue y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenne u pynkunonnpoBanue HepoHa. OOpazoBaHHE MOYH Y YEIIOBEKa.

3ammTa y OpraHu3MOB. 3alldTa Y OJHOKJIETOUYHBIX OpraHu3MoB. Cropbl OakTepwil W IHCTHI MPOCTECHIINX.
3anuTa y MHOTOKJIETOUHBIX pacTeHnil. Kytukyna. CpeacTBa MacCUBHOM U XUMUYECKOW 3alUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIC. 3alIUTa OpraHu3Ma OT OoJie3HEH.
NmvmyHnHas cuctema dyenoBeka. KieTOUHBIE W TyMOpajdbHBIH HWMMYHUTET. BpoXAEHHBI W TPHOOPETEHHBIN
cnenuduuecknii UMMyHUTET. Teopus KIOHaIbHO-celekTuBHOro ummynmrera (I1. Dpmux, ®. M. bepuer, C.
Tonerasa). BocmanutenbHble OTBETH OpPraHu3MoB. Pojib BpOXKIAEHHOTO HMMMYHHMTETAa B PAa3BUTHH CHCTEMHBIX
3a00JIeBaHUI.

PazgpaxkuMocTe M perynsiius y OpraHu3MOB. Pa3npa)xuMocCTh y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHCHI.
Pazgpaxkumocts u perynsnus y pacteHuil. POCTOBbIE BelllecTBa U UX 3HAYEHUE.

HepBHas cucrema u peduiekTopHas peryisius y >KUBOTHbIX. HepBHas cuctema u e€ oTenbl. DBOIOLMOHHOE
YCIIOKHEHUE CTPOEHUS HEPBHOM CHCTEMbl y KUBOTHBIX. OTAENbl TOJIOBHOTO MO3ra I03BOHOYHBIX >KMUBOTHBIX.
Pednexc u pednexropras nyra. besycioBHbie U yCIOBHbBIE pe(IEKCHI.

I'yMopanbHas perynasiuus U 3HIOKPUHHAs CUCTEMA >KMBOTHBIX U 4esoBeKa. JKene3bl SHAOKPUHHON CUCTEMBI U
uX ropMoHsl. [leificTBue ropMoHOB. B3auMocCBsi3p HEpPBHOM M SHIOKPUHHON cucTteM. ['mmoranamo-runodusapHas
cuUcTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuel u  cxembl: «OAHOKJIETOYHbIE BOJOpOCIM», «MHOTOKIETOUHbIE BoJOpociany», «bakrepuny,
«IIpocreiimmue», «Opransl LIBETKOBBIX pacTeHUi», «CUCTEMBI OpraHOB IO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEe
CTpoeHHe HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CtpoeHue crebis», «CTpoeHHe JIHCTOBOM
MJIACTUHKW», «TKaHU XKUBOTHBIX», «CKeneT yenoBekay, «llumeBapurensHas cuctemay, «KpoBeHOCHash cucteMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «Mplednas cucrema», «BwlnenutenbHas cUCTEMay,
«OHAOKpUHHAs cucrema»n, «CrpoeHue MblIpy, «MMmyHuteT», «Kumeunononoctueiey, «CxeMa NUTaHUA
pacTteHnit», «KpoBEHOCHBIE CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX», «CTpoeHue ruapel», «CTpoeHHe IIaHapun»,
«BHyTpeHHee cTpoeHue noxieBoro uepBs», «HepBHas cucrema peid», «HepBHas cucrema nsarymku», «HepBHas



cucTeMa MpecMbIKaromuxcs», «HepBHas cuctema nruny, «HepBHas cuctema miiekonuTaronmmxy, «HepBHas cuctema
qyenoBeka», «Pediekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOTIpENaparhl OJHOKIETOYHBIX OPraHU3MOB, MHKPOIpEraparhl
TKaHEW, PaKOBUHBI MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, MTJIOKOXKHUX, YKHBBIC IK3EMIUISIPHl KOMHATHBIX PACTCHUU,
repOapuy pacTeHU pasHBIX OTIEIIOB, BIIAXHBIC TpPENapaThl >XUBOTHBIX, CKEJICTHl MO3BOHOYHBIX, KOJUICKITUU
0eCrO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeloBeKa, 00OpyZOBaHUE JUIS NEMOHCTPAIMM MOYBEHHOTO M BO3IYIIHOTO
NUTAHUS PACTEHUH, paclleruieHuss Kpaxmaiga W OenkoB moxa JeiictBueM (epMeHToB, 000pyaoBaHHE IS
JIEMOHCTPAIIMH OTBITOB TI0 U3MEPCHHIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHW3Ma JBIXaTeIbHBIX JBMKCHUN, MOJICIN
TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TKaHel pacTeHHI.

JladopaTopHas padora «/I3yueHue TkaHel KUBOTHBIX).

JladopaTopHas padora «/I3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHNU3MOB

@®opMBl pa3sMHOXKEHHUS OPraHuU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) M ToJioBoe. Buasl Oecrnosioro
Pa3sMHOXKEHHS: TOYKOBAHUE, CTIOPYJISAIHS, (hparMeHTaIus, KIOHUPOBaHHE.

[TonoBoe pasmHoxkenue. [lonoBbie kieTku, i rameTsl. Meio3. Cranuu meitosa. [loBenenne xpomMocom B
Meio3e. Kpoccunrosep. buosnornueckuii cMbICil MeH03a M MOJOBOTO Mporecca. Meio3 U ero MecTo B KM3HEHHOM
LUKJIE OPTraHU3MOB.

[Ipem3aponpimeBoe passutue. ['ametorene3 y xuBOTHBIX. [lonoBwie xene3pl. OOpa3oBaHWE W pPa3BUTHE
MOJIOBBIX KJIeTok. CriepmaTorenes u ooreHe3. CTpoeHue MoJI0BbIX KIETOK.

OmnonoTBopeHre W SMOpHOHAIbHOE pa3BUTHE HKUBOTHBIX. CrocoObl OIUIOAOTBOPEHHUS: HapYKHOE,
BHyTpeHHee. [lapreHorenes.

WnauBuayanbHOe pa3BUTHE OPraHu3MOB (OHTOTEHE3). OMOPHOJIOrHs — Hayka O pa3BUTUM OPraHU3MOB.
Mopgoeenez — oona uz enasnvix npoonem smopuonoeuu. Konyenyus mopgoeenos u mooenu mopgoeeneza. Craaun
sMOpHoOreHe3a KUBOTHBIX (Ha mipuMmepe Jsarymku). JlpoOGnenue. Tumbl npoOnenus. /Jemepmunuposannoe u
HeoepMuHuposannoe oOpoobaenue. bnacmyna, munvr 6aacmyn. OCOOEHHOCTH JPOOTCHUS MJIICKOIMHUTAIOIIHX.
3apoabllieBble JUCTKU (TacTpyisLus). 3aKkjiajKa OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JMCTKOB. B3aumHoe BiIusHuE
yacTell pa3BUBAIOIIErocs 3apojbllmia (3MOpHOHANbHAs MHIAYKIMS). 3aKiajka IUIaHa CTPOEHHUs >KUBOTHOTO Kak
pe3ynbTaT HMepapXUUYEeCKUX B3aUMOJCHCTBHUI reHOB. BiusHue Ha sMOpHOHANbHOE pa3BUTHE PA3IUYHBIX (PAaKTOPOB
OKPY’KaIoIllel CpeIbl.

Poct u pa3Butue xuBoTHBIX. [locTamOpuoHanbHblil nepuon. Ilpsmoe u Hempsimoe pas3BuTHe. Pa3zButue c
MeTaMop(}o30M y O6eClIO3BOHOYHBIX U MO3BOHOYHBIX JKUBOTHBIX. brosiornueckoe 3HadeHHE MPSIMOTO U HEMPSMOTO
pa3BUTUS, MX PACHPOCTpPaHEHHE B Mpupoje. THmbl pocTta >XKUBOTHBIX. DAKTOPHI PEryNALUU POCTa XKUBOTHBIX U
yenoBeka. CTaguu MOCTAIMOPHMOHANIBHOTO PAa3BUTHSI Y KUBOTHBIX M ueloBeka. [leprojpl OHTOreHe3a 4YeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTMYECKUE TPOIECCHI.

Pa3smHoxenne u pasputue pacreHuil. ['amerodut u cnopodur. Meilo3 B >KU3HEHHOM IUKIIE PACTCHHIA.
O6pazoBanue crop B mpoiiecce Meno3a. ['amerorene3 y pacteHuil. OmogoTBOpeHHE U Pa3BUTHE PACTHUTEIBHBIX
opranu3MoB. J/[BoifHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PEeTyJISIUN OHTOT€HEe3a Y PACTCHHUM U dKUBOTHBIX.

JdeMoHcTpanun

IToptpetsr: C. I'. HaBamun, X. [lInemasn.

Tabmumer 1 cxembl: «BeretatuBHOe pa3MHOKeHUE», «TuMbl Oecmoyoro pasMHOXKEeHHs», «Pa3mMHOXkeHHE
XJIaMUAOMOHAIB, «Pa3sMHOXKeHNE IBTIIEeHB», «PasMHOXKeHUe THAPBD», «Meio3», «XpoMocoMbly, «["ameToreHesy,
«CtpoeHne SHMIEKIETKH U crepMaTo3onay, «OCHOBHBIE CTaJuU OHTOTEeHe3a», «lIpsMoe U HempsiMoe pa3BUTHE,
«Pa3BuTHe Maiickoro xykay», «Pa3Butue capanum», «Pa3Burtue Jasarymkn», «/[BoifHOE OMIO0TBOPEHKE Y IIBETKOBBIX
pactenuii», «CTpoeHue ceMsH OJHOJOJIbHBIX M JBYIOJBHBIX pacTeHui», « KU3HEHHBIN UK MOPCKOW KamyCThD»,
«OKu3HeHHBIN UK MXay, «KU3HEHHBIN UK MAaOPOTHUKAY, «KU3HEHHBIHN IIMKII COCHBI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpPOIpENaparhl SHIEKIETOK M CIEepPMaTo30Ma0B, Mojenb «llukm
Pa3BUTHUS JISTYILIKI.

JlabopaTopnas padora «3ydeHne CTpOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOTIpENapaTax.

IIpakTnyeckas padora «BbIsBIeHNE MPU3HAKOB CXO/ICTBA 3apOIbIIIIeH TO3BOHOYHBIX KUBOTHBIXY.

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».



Tema 11. I'eHeTnKa — HayKa 0 HACJIEICTBEHHOCTH U H3MEHYNBOCTH OPraHU3MOB

HcTopust cTaHOBICHHS U PAa3BUTHS TCHETUKH Kak Hayku. Padoter I'. Mengens, I'. ne ®pusa, T. Moprana. Ponb
OTEUECTBEHHBIX YUEHBIX B pazButun reHetuku. Paboter H. K. KonbioBa, H. 1. Basunosa, A. H. beno3sepckoro, I'. /1.
Kaprneuenko, 0. A. @umumuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE T[OHATUS U CHMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, a/lI€JIbHBIE IE€HBI,
aJIbTEpHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTa, FE€TEPO3UTr0Ta, YUCTAsl JIMHUS,
ruOpubl, reHOTHI, GeHoTUIl. OCHOBHBIE METOIbI T€HETUKU: THOPHIOIOTHYECKUH, IUTOJIOTUIECKUN, MOJIEKYIISIPHO -
FEHETHUYECKUU.

JdeMoHcTpauuu

[Hoptpersl: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H. benosepckuii, I'. /1.
Kapneuenko, 0. A. ®umumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuiet u cxembl: «MeToabl reHeTUKIY», «CXEMBbI CKPEITUBAHUSY.

JlaGopaTopHasi padota «/[po3oduina kak 00BEKT TeHETHICCKUX UCCIICIOBAHUIN.

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBblii 3akoH MeHzaens — 3akoH eAuHOoOpa3us THOPHAOB MEPBOrO
nokosieHus. [IpaBuno pomuHupoBaHus. Brtopolt 3akoH Menaens — 3aKOH pacUICIUIEHUS ITPU3HAKOB.
[uTosnornyeckue 0CHOBBI MOHOTMOPUAHOTO CKPELMBAaHUA. [ MTIOTE3a YUCTOTHI FraMeT.

AHanu3upyrollee ckpemuBanue. [[poMexyTouHbId XapakTep HacleqoBaHUs. PacuieruieHne mpu3HaKoB IpU
HEMOJIHOM JIOMUHHPOBAHUH.

JurubpunHoe ckpermuBaHue. TpeTuil 3akoH MeHAenss — 3aKOH HE3aBHCHMOTO HAaclleZJOBaHMs NPHU3HAKOB.
[{uTosornyeckue OCHOBBI JUTHOPUIHOTO CKPEUTUBAHUS.

CuerienHoe HacneAoBaHue npu3HakoB. Pa6otel T. Moprana. CuenieHHOe Hacle0BaHUE T€HOB, HapyIIeHHE
CUEIUIEHUS MEXy FeHaMU. XPOMOCOMHasl TEOPHsI HACIECTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAaHM3M ONpPENEIEHUs I0ja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIN U TeTeporaMeTHhIN MoJi. ['eHeTnyeckas CTpyKTypa MoJIoBbIX XpoMocoM. HacnenoBanue npus3HaKkos,
CUEIJIEHHBIX C MOJIOM.

l'enotun kak wenoctHas cucteMa. IlmedoTponus — MHOXKECTBEHHOE IEHCTBUE TeHa. MHOXKECTBEHHBIM
amienu3M. BzaumopeiictBue HeauienbHbIX reHoB. KoMmiemenTapHocTh. Dnuctas. [lommepust.

['eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTEHHI, )KUBOTHBIX U YEJIOBEKa, a TakKe (PU3MOJOTHUECKUX MPOIECCOB,
MOBEJCHUA M KOTHUTHBHBIX (QYHKIMHA. ['eHeTHMueckne MexaHu3Mbl CHUMOMOTeHe3a, MEXaHW3Mbl B3aHUMOJCHCTBUS
«XO35IMH — Mapa3uT» U «XO3UH — MUKpoOHOM». ['eHeTHyecKkrue acheKThl KOHTPOJS U U3MEHEHUS HACJIEeICTBEHHOMN
nH(OpPMALIUY B TOKOJIEHUSX KIIETOK M OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuubl u cxembl: «l[lepBbiii U BTOpO# 3akoHBI MeHuens», «Tperuil 3akoH MeHaens», « AHaTU3UPYIOIIEe
CKpeliruBaHuey, «Hemnonnoe nomuHupoBanue», «ClEIICHHOE HACIeI0BaHNe MPU3HAKOB y Apo30¢uibly, «'eHneTuka
nona», «Kapuotun uenoBeka», «Kapuotum apozoduisr»y, «Kapuotun nruibl», «MHOKECTBEHHBIH allIeIU3My,
«B3auMoiercTBre reHOBY.

O6opynoBanue: MoOJAeNb A JAEMOHCTpPAIlMM 3aKOHOB €IMHOOOpa3usi THOPUIOB IEPBOTO IOKOJICHUS U
pacuieruieHus MPU3HAKOB, MOJEIb 1711 JEMOHCTPALIMM 3aKOHA HE3aBUCUMOT'0 HACJIEI0BAaHUs IPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAIMU CLETIJICHHOTO HAclIeZI0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapat: «/Ipo3oduiiay.

IIpakTuuyeckas padora «/3yyeHue pe3ynbTaTOB MOHOTMOPUHOTO CKPEIIUBAHUS Y IPO30(HUIIBI.

IIpakTuuyeckas padora «/3yyeHue pe3ynbTaToB JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DUIIBI.

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYMBOCTH

B3aumopelictBue reHoTMa M cpeasl npu  GopMHpoBaHMM (QeHoTuna. VM3MEHYMBOCTH IPHU3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIE IPU3HAKU. Bl H3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAS.

MoudukanoHHas U3MEHYUBOCTb. Poiib cpezbl B hopMUpoBaHUN MOIU(PHUKAIIMOHHON M3MeHunBocTH. Hopma
peakuuu mpu3Haka. BapuanumonHslii psa u BapuanmoHHas kpuBas (B. Moranncen). CpoiicTBa Moau(UKaIIMOHHON
U3MEHUUBOCTH.

I'enotunuueckass W3MeH4YMBOCTb. (CBOWCTBA T'€HOTUIMYECKOW M3MEHYMBOCTU. BHIBI TI€HOTHIIHYECKOMU
M3MEHYHMBOCTH: KOMOWHATHBHAs, MyTallHOHHASI.



KomOuHaTHBHAs M3MEHUYMBOCTh. Mei03 U MOJI0BOM Mpoliecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. Poiib
KOMOWHATHBHOW M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO pa3HOOOpasusl B mpeesiaXx 0JHOTO BU/IA.

MyranyoHHass W3MEHUYMBOCTb. BuHIbI MyTanuii: T'e€HHbIE, XPOMOCOMHBIC, TeHOMHbIe. CHOHTaHHBIE U
WHJYLIUPOBAaHHbIE MYyTalMu. SaepHble WM LUTOIUIa3MaThyeckue Mmyrtanuu. COMaTHYeCKHEe W TOJOBBbIE MYTallUH.
[IpyuunHbBl BOZHUKHOBEHUS MyTaluid. MyTareHsl U WX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO
npoiiecca. 3aKOH TOMOJIOTMUECKHX psiioB B HacneAcTBeHHOM wu3MeHuuBoctd (H.M. BaBusnoB). Buesaepnas
W3MEHYHUBOCTD U HACJIEICTBEHHOCTb.

Dnueenemuka u >NUCEHOMUKA, PONb INUEHEMUYEeCKUX @GaKkmopos 6 HAC1e008aHuu U USMEHYUBOCU
(henomunuueckux npu3HaAKo8 y 0peaHusMos.

JdeMoHcTpauuu

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

Tabmumer u cxemsl: «Buabl w3MeHUHMBOCTHY, «MoaupuKanmuoHHAsS H3MEHYHBOCTHY, «KoMOWHATHBHAS
U3MEHYUBOCTHY, «Meito3y, «OmnonoTBoperuney, «I enernueckue 3a00aeBanus YeIoBeKay, «Buubl myranuiiy.

O6opynoBaHue: KUBbIE U repOapHbIe dK3EMIUISIPl KOMHATHBIX PACTEHUM, pUCYHKH ((oTorpaduu) 5KMBOTHBIX
C pa3JIMYHBIMHU BUJAMH U3MEHYMBOCTH.

JladopaTopHnas padora «/ccienoBaHue 3aKOHOMEPHOCTEH MOAUPUKANMOHHON M3MeHUnBOCTH. [locTpoeHue
BAPUALIMOHHOTO PAAa U BAPUALMOHHOW KPUBOI».

IIpakTnueckas padora «Myranuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun wenoeka. MexayHapoaHas mnporpamMmma HMCCIEAOBaHHMS T€HOMa 4elloBeka. MeToabl W3ydeHHst
TEHETUKH 4YEJIOBEKAa: TEHEAJOTUYECKUM, OJIM3HEIOBBIM, IMTOTCHETHYECKUH, TMOMYISIIMOHHO-CTATUCTHICCKUH,
MOJIEKYJSIpHO-TeHeTHYeCKuil.  COBpEMEHHOE  ONpPEACIICHWE T'E€HOTUIIA: TOJHOT€HOMHOE  CEKBEHHPOBAHME,
T€HOTHIIUPOBaHKE, B TOM umciie ¢ nmomoiisto [I[P-ananu3a. HacnencrBennsie 3a0oneBanus yenoBeKka. | eHHbIE U
XpOMOCOMHBIE 0OJIE3HH YeJIOBEeKa. boJie3HU ¢ HACIIECTBEHHOW MPEIpacloiOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOM
TeHETUKHM B TMPEAOTBpAIlEHUUM W JICYEHWH TEHETHMYECKUX 3a00JieBaHUN dYelloBeKa. MeauKo-TeHEeTHYEeCKOoe
KOHCynbTHpOoBaHue. CTBONOBbIE KIETKH. [IOHATHE «Tr€HETHYEeCKOro rpys3a». DTHYECKUE aCIEKThl UCCIEIOBAHUN B
o0JacTu peIakKTUPOBaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTopbl MOBBILIEHHOW YYBCTBUTENIBHOCTH YeJOBeKa K (U3UYECKOMY U XUMHUYECKOMY
3arpsA3HEHUIO OKpYKarolen cpefpl. ['eHeTndeckas npeapacnoaoKEHHOCTh YEI0BEKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabmuibsr u cxembl: «Kapuotumn yenoBekay, «MeToasl HM3y4eHHUsS TEHETHUKU 4YelloBeKa», «l'eHeTrmueckue
3a00JIeBaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBjieHUE U aHAIIU3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JoMecTtukanust U cenekuus. 3apoxkiacHue cenekiuu u gomectukanuu. Yuenue H. M. BaBunoBa o IlenTpax
MIPOUCXOXKACHUS U MHOTOOOpa3usi KylIbTYPHBIX pacTeHUU. Poib celekiuu B CO31aHUU COPTOB PACTCHHM U MOPOL
#UBOTHbIX. CopT, Mmopoja, IITaMM. 3aKOH TOMOJIOTMYECKHMX PsJOB B HacleACTBEHHOM u3meHuuBoctu H. .
BaBwuiioBa, ero 3HaueHue A7 CENEKIIMOHHON PadOTHI.

MeTtonpl  cenekIMOHHON paboThl. MckyccTBeHHBI OTOOp: MAacCOBBIM M HMHIUBUAYAIbHBIA. Tarmbl
KOMOHMHAIIMOHHOM cenekuuu. VcnpiTanue npou3BoauTeNel no noroMctBy. OTOOp 1Mo TeHOTUIY C MOMOIIBIO OILICHKH
(dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHUITY ¢ oMolkio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHes Kak MeTO]l CENEeKIIMOHHOM padoThl. PaguainoHHBIA U XUMUYECKHI MyTareHe3 Kak
HUCTOYHUK MYTallil y KyIbTYpHBIX (OpM OpraHuzMoB. M crosib30BaHHE T€HOMHOTO PEIaKTHPOBAHUS U METOJOB
pexomOunanTHeIX JIHK 17151 momydenust HiCXoIHOTO MaTepualia i CEeIeKITHH.

[Tonyuenue mnonurionaoB. BuyTpuBumoBas rubpuanzanus. bIM3KOPOJICTBEHHOE CKpEIIMBaHHUE, WU
uHOpuaHT. HepoJcTBeHHOE CcKpeniuBaHWe, WM ayrOpuauHr. lereposuc u ero mnpuyuHbl. Mcmons3oBaHue
rerepo3uca B ceneknun. OtnanénHas rtuOpunmsanus. [IpeomonieHue Oecrionuss MeEXBHAOBBIX THOPHUIOB.
JIOCTIKEHMSI CENIEKIIUN PACTEHUM U )KUBOTHBIX. «3e1E€HaAsi pegontoyusly.

CoxpaHeHHe U U3Y4YeHHE F€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUM M UX JUKUX POAUYEH AJI CO3JaHUsA
HOBBIX COPTOB U TMOPUIOB CETbCKOXO3AUCTBEHHBIX KYIbTYp. M3yuenue, coxpaneHue u ynpasieHue 2eHemuieckumu
pecypcamil CeibCKOXO03AUCMBEHHbIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YENSAX VIVHUICHUS CYUecmBYIouux U co30aHUs



HOBbIX NOPOO, MUHUL U KPOCCO8, 6 MOM HUCIEe C NPUMEHEHUEM COBPEMEHHBIX MEmMO0008 HAYYHbIX UCCIe008aHUL,
nepeoosvix uoell U NePCReKmMusHbIX MeXHOL02UIL.

JdeMoHcTpanuu

IToptpers: H. W. BaBunos, 1. B. Muuypun, I'. /[. Kapneuenko, II. II. Jlykesnenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.

Tabmumer U cxembl: «lIeHTPBI TPOUCXOKACHUS W MHOTOOOpasus KyJIbTYpHBIX pAacTeHHiI», «3aKoH
TOMOJIOTHYECKUX DPSIIOB B HACJICICTBEHHOW M3MEHUYHMBOCTHY, «MeToabl cenekiuny, «OTnanéHnas ruOpuan3amms,
«MyTtaresnes».

JlabopaTopHas pa6ora «/3ydeHne cOpToB KyJIbTYPHBIX PACTEHUM U TIOPOJI TOMAIITHUX KUBOTHBIX).

JladopaTopHas pa6ora «/I3yueHne METOJIOB CEJICKIIUU PACTCHUII.

IIpakTnueckas padora «IIpuBuBKa pacTeHuii».

Ikckypeust «OCHOBHBIE METOJIBI M JIOCTHDKCHUSI CEJICKIIMM PACTEHHH M KUBOTHBIX (HA CEJICKIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3iHMCTBO, B JabOpaTopuio
arpoOyHUBEPCHUTETA WIM HAyYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHUHTeTHYeCKAst OMOJIOT U

OOBEKTHI, HCTOJB3yeMble B OHMOTEXHOJIOTHH, — KIETOYHBIE W TKAHEBBIC KYJIbTYpPbl, MUKPOOPraHU3MBI, HX
XapaKTepUCTHKA. TpaguilMoOHHAasT OHOTEXHOJIOTHS: XJeOoreueHne, TMOIYyYeHHE KHCIOMOJIOYHBIX TPOIYKTOB,
BUHOIenHe. MukpoOuonornueckuii cuuate3. OOBEKTh MHKPOOHOJIOTHYECKUX TexHosioruid. [IpousBoacTBo Oernka,
AMUHOKHCIIOT ¥ BUTAMUHOB.

Co3anrie TEXHOJOTHH W HHCTPYMEHTOB IIEJICHANPABICHHOTO M3MEHEHUS W KOHCTPYMPOBAHHS TEHOMOB C
[IETTBI0 TIOJYYEHHUS OPraHU3MOB M X KOMIIOHEHTOB, COJIEPKAIIMX HE BCTPEUAIONTUECS B IPUPOAe OMOCHHTETUYECKUE
MyTH.

Knerounas wumxkenepus. Meroapl KyiabTypbl KJIETOK U TKaHEW pacTeHUN U JKUBOTHBIX. KpuoOaHKU.
Comarnueckas THOpUIN3ANNS W COMAaTUYECKU dMOproreHne3. Vcnonb30BaHue TarmiouoB B CEJIEKIIMU PACTCHHI.
Ilonyuenue moHoknoHanbHLIX anmumen. Mcnonv3zosanue MOHOKIOHANbHBIX U NOJUKIOHAILHBIX AHMUMEN 8 MeOuyuHe.
HckyccTBeHHOE  OIIOAOTBOPEHHE. PEKOHCTpYKUHMS — SWIEKIETOK M KIOHUPOBAHME KUBOTHBIX. MeTon
TpPaHCIUIAHTAIMH AJep KIETOK. TexHonocuu 0300posieHuss, KyIbMmusUpo8aHus U MUKPOKIOHAILHO20 PA3MHONCEHUs
CenbCKOXO3AUCMBEHHBIX KVIbMYD.

XpoMOCOMHas U TeHHasi WHXeHepus. VICKyCCTBEHHBIN CHMHTE3 I'eHa U KOHCTPYHMpPOBAaHHE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennvix opeanusmos. JIOCTHIKEHUS M TEPCHEKTUBBI XPOMOCOMHON W T'€HHOW WHIYKEHEPHH.
DKOJIOTHYECKHE U ITHYECKUE MTPOOJIeMbl TeHHOW WHKEHEPUU.

Menununckue OuotexHosoruu. IloctreHomHas 1udpoBas Memuinuua. [1I[P-muarnoctuka. MeTaboJIOMHBII
aHaJIM3, TEHOLEHTPUYECKUI aHaIM3 MpPOTEOMa YelIOBEKa U1 OLEHKU COCTOSIHMS €ro 340poBbi. Mcnosb3zoBaHue
CTBOJIOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-Ououmxenepusi uig pa3paOoTKu (yHIAMEHTAIbHBIX OCHOB
MEIHUIIMHCKUX TEXHOJOTHM, CO3JJaHMsI KOMIJIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJIOTHM TPEXMEPHOro OMOMPUHTHUHIA
u ckaddonauHra 11 pereHus 3a/1a4 NepcoHaTN3UPOBaHHON METUIHBI.

Coznanue BEKTOPHBIX BAKIMH C II€NbI0 oOecreueHus: KOMOMHUPOBAHHOM 3amuThl 0T Bo3oyauteneit OPBU,
YCTaHOBJICHHE MOJIEKYJISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-coaepkamux BUpycOB, BBI3BIBAIOIINX 0CO00
omacHble 3a00JIeBaHMsI YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmuier u cxembl: «Vcnolib30BaHME MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM IMPOU3BOJACTBEY», «KierouHas
UHXXEHepus», «['eHHass HHXEHEPHSI».

JlabopaTopnas padora «3ydeHrne 0O0beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «[loaydyeHue MOIOYHOKUCIBIX TPOTYKTOBY.

Jkcekypeusi  «buoTexHomorus —  BaKHEWIIas ~— NPOU3BOJUTENbHAs  CUJa  COBpEMEHHOCTH  (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTRO)».

11 KJIACC



Tema 1. 3apo:kneHue u pa3BUTHE IBOJTIOIHOHHBIX MPEACTABJIEHUI B 0M0JI0THA

OpomonmonHas Tteopuss Y. JlapBuHa. Ilpenmocbuiku BO3HMKHOBEHMS JapBuHU3Ma. JKU3Hb M HaydHas
nesrenbHoCTh Y. [lapBuHa.

JiBuokymue cuiibl 3BoJjirouuu BUJIOB 1o Y. JlapBuHY (BbICOKash MHTEHCUBHOCTb Pa3MHOKEHUS OPraHU3MOB,
HaCJIeICTBEHHAsI U3MEHYHBOCTH, OOpb0a 3a CyLIECTBOBAHUE, ECTECTBEHHBIN U NCKYCCTBEHHBIH 0TOOD).

Odopmiienue cunrernyeckor Teopuu sBostouuu (CTD). Heitrpanpnas Tteopus sBostouun. CoBpeMeHHas
HBOJIIOLIMOHHAS OMOJIOrHsl. 3HAUYE€HUE 3BOJIIOLMOHHON TEOPHUM B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Krosse, Y. dapsun, C. C.
UYersepukos, U. U. lImaneraysen, k. Xounenn, . K. bemnses.

Tabmuuer u cxembl: «Cucrema >xuBoil mpuponsl (mo K. Jlunaero)», «JlecTHHIa XHUBBIX CymiecTB (IO
Jlamapky)», «Mexanu3m GopMUpOBaHUS MPUCIOCOOIEHUN y pacTeHul U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema
Mapmipyta nyremectsust U. Jlapsunay, «Haxonku Y. Jlapsunay, «@opmbl 0opbObI 3a cymiecTBoBaHHe», «Ilopos
ronyoei», «MHorooOpa3ue KyIbTypHBIX (GOPM KanmycTb», «[lopobl 1oManIHuX KUBOTHBIX», «CxeMa 00pa3oBaHuUs
HOBBIX BUAOB (1o Y. JlapBuHy)», «Cxema COOTHOIIEHHUS IBIXKYIIUX CHJI SBOJOLHNY, «OCHOBHBIE IMOJIOKECHUS
CUHTETUYECKOM TEOPUH IBOJTIOLIUNY.

Tema 2. MuKpo3BoJIIonus M €€ pe3yjbTaThl

[Monmymsiust kak »yeMeHTapHas eauHuna HBojtonuu. CoBpeMEHHbIE METOJbl OLIEHKH T€HETHYECKOIro
pazHooOpas3usi U CTPYKTypbl nomyisinuil. M3Menenue reHodonaa momysasiuu Kak 3JI€MEHTApHOE 3BOJIOIUOHHOE
sIBJICHUE. 3aKOH reHeTudeckoro pasHoBecus [[x. Xapau, B. BaitnOepra.

OneMeHTapHble (PaKTOPHI (IBIDKYIIME CHJIBI) OJBOJIONMUA. MyTanmoHHbId mporiecc. KomOumHaTHBHAS
M3MEHUYUBOCTb. [[peiid reHoB — ciaydaliHble HEHaNpaBiIeHHbIE U3MEHEHUS YacTOT ajuiesiedl B mOmymsiuusix. DPpQexT
ocHoBareNs. dghghexkm Oymoiniounozo 2oprviuika. CHUNCEHUE 2eHeMUYECKO20 PA3HO0OPA3Us: NPUYUHBL U CTIeOCMBUSL.
IIposisnenue spgpexma Opetiha cenos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. V3oisums TOMYISIIAN:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoIorndecKas (PenpoyKTUBHAS).

EcrecTtBenHbIli 0TOOp — HampaBiswomui ¢daktop 3BoonUH. DOpMBI €CTeCTBEHHOTO OTOOpA: MBIKYIIHM,
CTAOMIIM3UPYIOIINNA, pa3phIBatOMIMiA (Iu3pynTUBHBIN). [TonoBol oTOOp. Bo3HMKHOBEHHE M 3BOJIONMS COIMATIBLHOTO
MOBE/ICHUS KUBOTHBIX.

[IpucnocobaeHHOCT, OPraHU3MOB KaK pe3ylbTaT MHUKPOIBOJIONMU. BO3HMKHOBEHHE NPHUCIIOCOONICHUN Y
opranu3mMoB. Apomopdo3bl W uaumoazantanuu. lIpuMepsl HpUCOCOONIEHUN Yy OpPraHU3MOB: MOP(OJIOTHYECKUE,
¢buznonornyeckue, OMOXUMHUYECKUE, MOBeeHYecKre. OTHOCUTEIBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u ctpyktypa. BunooOpazoBanue kak pe3yabTaT MUKPOAIBOJIIOUKU. M30s1usi — KII0YEeBOM
dakrop BumooOpazoBanms. Ilytm u  cmocoObl  BumooOpa3zoBaHMs: ajionarpuieckoe (reorpaduueckoe),
cUMIaTpuyeckoe  (IPKOJIOTMYECKOE), «MTHOBEHHOE»  (monuIuiougusauus, Tubpuausanus). JIUTEIbHOCTD
HBOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp »sBomonuoHHOW OHoONOruu B pa3pabOTKE HAYYHBIX METOJOB COXpaHeHHs OHOpazHOOOpas3usl.
MUKpO3BONIONUS M KOJBOJIOIUS Mapa3suTOB M HMX XO03s5ieB. MexaHu3Mbl (OPMHUPOBAHUS YCTOMUMBOCTH K
aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepukos, 2. Maiip.

Tabmumer u  cxembl: «MyTranmoHHas H3MEHUMBOCTHY, «llomynsiuoHHas CTpykTypa BuAa», «Cxema
nposiBieHUsl 3akoHa Xapau—BaitHOepra», «/[BuxKymine CHIIbl 3BOJIOLUNY», «IKOJOTHYECKAsT M30JSLUS HOMYJISIUN
ceBaHCKoM (opemn», «['eorpadguueckas H30JANUSA JIMCTBEHHHMIIBI CHOMPCKONM W JIMCTBEHHMIBI JaypcKOib»,
«[TomynsumoHHBIE BOJHBI YNCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema JAeHCTBUS €CTECTBEHHOIO 0TO0pay», «PopMbl
060pb0BI 3a cymiecTBOBaHUE», «MHIyCTpUalbHBIH MenaHu3M», «KuBble Hckomaemble», «IlokpoBUTEILCTBEHHAs
OKpacka JKMBOTHbIX», «lIpemympexnaromas okpacka  JKUBOTHBIX», «@PU3MOIOTMYECKHE  aJanTaluny,
«ITprcnoco6neHHOCTh OPraHU3MOB U €€ OTHOCHUTENBHOCTHY, «Kputepuu Bunay, «Bunsl-nBoiHukn», «CTpyKTypa
BUJa B mpupoae», «Crnocobsl BumooOpa3oBanusy», «I'eorpapuueckoe BUI000pa3oBaHue TPEX BUIOB JIAHABIIIECH,
«KOJIOTHYECKOe BUA000pa3oBaHue BUOB CHHUI, «[lonmmmonasl pactenuit», «KamycTHo-peneqnblii ruopumy.



O6opynoBanue: repbapun pacTeHHA, KOJUIEKIIUA HACCKOMBIX, Yydelia ITUI] ¥ 3Bepell ¢ MpuMepaMu pa3TnIHbIX
MPUCTIOCOONICHNH, Yydesia NTHIl U 3Bepeil pasHBIX BHJIOB, repOapuu pacTeHUH OMU3KHUX BHJIOB, 00pa30BaBILUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JladbopaTopHas padora «BplsiBIeHHE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JlaGopaTopuas padora «[IpucrnocobieHns OpraHu3MoB U UX OTHOCUTEINIbHAS 11€JI€CO00Pa3HOCTDY.

JlaGopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(OIOTHYECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

Metonpl u3ydeHuss MakposBoJirouuu. [lameoHTosmornyeckue MeTonbl u3ydeHUs sBoironuu. llepexoansie
(bopMBI U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduyeckne meronsl u3zydenus sBoironuu. CpaBHeHHE (uOpbl U (DayHBI MAaTEpUKOB U OCTPOBOB.
buoreorpaduueckue odnactu 3emin. BUnbI-sHIeMHUKN U PETUKTHIL.

DOMOpHOJIOTHYECKHE ¥ CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOIBl HU3y4YCHHs OBOJOUWHU. [ eHeTHueckue
MEXaHHU3Mbl SBOJIIOLIMA OHTOI€HE3a U MOSIBJICHUS HBOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTWYHBIE M aHAJOTHMYHbIE
oprabl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-T€HETUYECKUE, OMOXUMUYECKHE U MaTeMaTUYECKUe
METO/bl HU3y4eHHUs 3BOIIONUU. ['omonormusblie TeHbl. COBpPEMEHHbBIE METOJbl MOCTPOEHUS (PUIOreHETHUECKUX
JIEpEBbHEB.

XpPOMOCOMHBIE MYTAIlMHM U 3BOJIIOLMSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) HBONIONUU. [Ipunyun cmenwvr @ynxyuti. HeoOpaTUMOCTH 3BOJIIOIHMH.
AnantuBHas paauanuvs. HepaBHOMEpHOCTh TEMIIOB SBOJIIOIUH.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckunii, @. Mromep, 3. I'ekkens.

Tabmuubpr u  cxembl: «DUIOTEHETUYECKHH PsIi  JIOMIAN», «APXEONTEPUKC», «3BEpO3yObIe SIIEPHI»,
«Creronedainel», «Punnopurs», «CeMeHHble MNanopoTHUKNWY», «buoreorpaduueckue 3o0HbI 3eminy, «peld
KOHTUHEHTOB», «Penuktb», «HauanmpHble cTaguum 5SMOpPHOHANIBHOTO Pa3BUTHSI TMO3BOHOYHBIX KMBOTHBIXY,
«['oMonOTHYHbIE M aHAJIOTUYHBIE OpraHb), «PyTuMEHTBI», «ATaBU3MB), «XPOMOCOMHBIE HAOOpHI UeEIOBEKAa U
muMnanse, «['1aBHble HampaBlIeHUs BOJTIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opynoBaHue: KOJUJIEKIIUHU, TepOapuu, MyJISKM HCKOTIAEMbIX OCTATKOB OPraHU3MOB, MYJISKU TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTABU3MOB, KOJIJIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMiie

Hayuynple rumore3sl NpPOUCXOXKIEHUS JKU3HM Ha 3emiie. AOuoreHe3 u mnaHcrnepmus. JloHayuHble
MPEJICTaBICHUSI O 3apOKJICHUU >XKU3HU (KpealuoHH3M). ['MmoTe3a MOCTOSHHOTO CaMO3apOXkACHUS >KU3HU U €€
onposepxkenue onbitaMu @. Pequ, JI. Ciamnannany, JI. [Tactepa. [IpoucxoxaeHne KU3HU U aCTPOOUOJIOTHS.

OcHoBHbBIE 3Tanbl HEOpraHuyeckoil sBonouuu. llnanerapHas (reosiornyeckasi) SBOJIONHS. XHUMHUYECKas
IBOJIIONNS. AOHWOTCHHBIM CHUHTE3 OPraHMYECKUX BemiecTB W3 Heopranumdeckux. OmeiTr C. Mmmnepa u I'. IOpu.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBatHas runote3a A. U. Onapuna, runoresa nepBUYHOro OyaboHa
JIx. Xonneitna, renerndeckas runote3a ['. Mémnepa. Pubosumser (T. Yek) u runoresa «mupa PHK» V. I'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Ucropus 3emiin 1 MeTobl €€ u3zydeHus. Vckomaemble OpraHuuecKre OCTaTKU. ['€0XpOHOIOTus U €€ METO/IbI.
OTtHocuTenbHast U a0COTIOTHAS re0XPOHONIOTH. ['e0XpOHOIOrHUecKas mIkaisa: 30Hbl, 3PbI, IEPHOIbI, SIOXH.

HavanbHple 3Tanbl opranuuyeckoi 3Bosrouuu. [losBieHHe U 3BOJNIONMS MEPBBIX KIETOK. OBOJIOLHUA
MeTabonu3ma. Bo3HukHOBeHUE TEpBBIX dKocucTeM. COBpeMEeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHaJoT MEPBBIX Ha
3emie coobmectB. CTpoMaTonuThl. IIpokapruoThl U SyKapuOTHI.

[IpoucxoxxaeHnue sykapuoT (CUMOMOTEHe3). DBOJIOIMOHHOE IPOUCXOXKJEHHE BUpycoB. [IpomcxoxaeHue
MHOTOKJIETOYHBIX OpTraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX TPYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHoBHBIE STambl BOJIONUHN BhICHIUX pacTeHUil. OcHOBHBIE apomMopdo3bl pacTeHuil. Beixon pacteHuil Ha
cymy. [losiBneHue cnopoBbIX pacTeHHil 1 3aBoeBaHKe UMU cylid. CeMeHHbIe pacTeHus. [IponcxoxieHne BETKOBBIX
pacTeHui.

OcCHOBHBIE JTambl HBOJIOLNUU >KUBOTHOrO Mupa. OCHOBHBIE apomMopdo3bl KUBOTHBIX. BeHickas d¢ayHa.
KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpI0BbIC )KUBOTHBIC. JKU3HBL B BOJIE. DBOJIOIHS
mo3BOHOUHBIX. [Ipoucxoxaenue amduobuii u pentuiumil. [IpoucxokneHne MIESKONMUTAIMUX W NOTUL. [IpuHIUMD
KJtoueBoro apomopdosza. OcBoeHre 6ecrio3BOHOYHBIMU M TO3BOHOYHBIMU JKUBOTHBIMHU CYIIIH.



Pa3zBuTHe )u3HU Ha 3emiie 1Mo 3paM M NMepuoJaM: apxei, MpoTepo30ii, maneo30ii, Me3030i, kaitHo301. Obmas
XapaKTepUCTUKa KiIuMaTa W TeoJIOTMYECKUX IpoleccoB. [losiBaeHME M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYraeoOpa3zoBaHue: €ro yCIOBHS U BIMSHUE HA Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHUs — 3KOJOTMYECKHE KPU3UCHI Mpouioro. [IpuunHbl U ci1e1CcTBUS MaCCOBBIX BHIMUPAHUN.
CoBpeMeHHBIH KOJIOTHIECKHI KpHU3HC, ero ocooeHnoctH. [Ipobiema coxpaneHnus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHass cuctemMa oOpraHuueckoro wupa. [lpuHnunsl kinaccudukanuum opranu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Hoptpers: ®@. Penu, JI. Cnamnannanu, JI. Ilacrep, M. M. MeunukoB, A. W. Onapun, [x. Xonaein, I
Mémnep, C. Mumnnep, I'. FOpu.

Tabmuuer n cxembl: «Cxema ombita @. Peqm», «Cxema ombita JI. [lacTepa mo M3y4eHHIO CaMO3apOxkKIACHUS
Ku3HM», «Cxema ombita C. Mumnepa, I'. FOpw», «3OTanbsl HeopraHuueckoil 3BoiroLun», «I'eoxpoHojoruueckas
mKkanay, «HauanpHble dTampl OpraHMYecKOr 3BOMIONHNY, «Cxema 00pa3oBaHUs JyKapHOT IMyTEM CHMOMOTEHE3a»,
«Cucrema x)uBoi npupoasl», «CtpoeHue Bupycan, «Apomophosbl pacteHui», «Punnopute», «OAHOKIETOUHBIE
BOJIOpocan», «MHOTOKIETOYHbIe BoAopociany, «Mxu», «[lanmopotHukmn», «['ogoceMeHHble pacTeHUs», «OpraHsl
LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHpa», «ApomMopdo3bl KUBOTHBIX», «lIpocreiiiuey,
«Kumeunonosnoctueie», «Ilmockue depBu», «UneHuctonoruey», «PviOb», «3eMHOBOMHBIEY, «IIpecMbIkarommecs»,
«IItnus, «Mitekonuraronuey, «Pa3BuTue )KU3HU B apXEeUCKOM spe», «Pa3BuUTHE )XKU3HU B IIPOTEPO30UCKOHN 3pey,
«Pa3BuUTHE KU3HH B AIIEO30UCKON 3pey, «Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeMeHHasi cCTeMa OPraHUuYECKOTO MHUPay.

O6opynoBanue: repdapuu pacTeHUM pa3IMYHBIX OT/AEIOB, KOJUJIEKIMUM HACEKOMBIX, BIIaXKHBbIE IpenapaThl
KUBOTHBIX, PAaKOBUHBI MOJUTIOCKOB, KOJUIEKI[MH HIJIOKOXKHMX, CKEJEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesia NTULl U
3Bepel, KOJJIEKIIUU OKaMEeHENOCTe!, MOJIE3HBIX UCKOTIAEMbIX, MYJISKM OPraHU4YEeCKHX OCTaTKOB OPraHU3MOB.

Bupryanabnas n1a6oparopHas padora «MozaenupoBanue onbiToB Musuiepa—tOpu 1o n3yueHnto abMoreHHoro
CHUHTE3a OPTaHMYECKHUX COCAMHEHUN B TIEPBUYHOMN aTMOchepe.

JlaGoparopHas padora «/3yueHne u OMCaHhe UCKOMIAEMBbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IpakTHyeckasi padora «M3yueHne ocOOCHHOCTEH CTPOCHHS PACTEHUN PA3HBIX OTIACIIOBY.

IIpakTHyeckasi padora «3yueHne 0ocCOOCHHOCTEN CTPOCHHMS MO3BOHOYHBIX JKUBOTHBIXY.

Tema 5. IIpoucxo:kaeHue 4eJI0BeKa — AHTPONOreHe3

Pasnens! u 3agaun aHTpONOJI0TUU. METOIbI AaHTPOIIOJIOTHH.

CraHoBiICHHE NTPENCTABICHUN O IIPOUCXO0KICHUH YeloBeKa. Pennrnosnsie Bo33penns. COBpeMEHHBIE HayYHbIE
TEOPHH.

CXoncTBO 4enoBeKa C KUBOTHBIMM. CHCTEMATHYECKOE IOJIOXKEHUE denaoBeka. CBHIETENBCTBA CXOACTBA
YeJoBeKa C JKUBOTHBIMHU: CpaBHHUTEIbHO-MOpP(doIornyeckue, 3MOpHOJIOrHUecKre, (U3N0I0ro-OMOXUMHUYECKHE,
noseaeHYeckue. OTiIMYmus 4eaoBeKa OT KUBOTHBIX. IIpAMOXOKIEHME M KOMILIEKC CBA3AHHBIX C HUM IIPU3HAKOB.
Pa3BuTHE roJIoBHOro Mo3ra ¥ BTOPON CUTHAJIbHOM CUCTEMBI.

JIBrokyire cuiibl ((akTopbl) aHTpONOreHe3a: ouosorudeckue, couranbaple. COOTHOIIEHHE OUOJIOTHUECKUX U
COLIMANIBHBIX (PAKTOPOB B AHTPOIIOT'€HESE.

OcHOBHBIE CcTauy aHTponoreHes3a. PanHue yenoBekooOpa3Hble 00e3bsHbl (IPOKOHCYIbI) M PAHHUE NOHTU/IbI —
o0mue NpeAKd YeloBEeKOOOpa3HbIX 00€3bsiH U JIIOJCH. ABCTPAJIONUTEKH — JBYHOTHE MNpeaku mojeil. Yemosek
YMEIBIH, TEPBbIE M3TOTOBJIECHUS OpyIu Tpyna. UYenoBeK NPsAMOXOAIIMI M INEPBBIM BBIXOX JIIOJAEH 3a Mpeeibl
Adpuku. Yenoek reiaenbOeprckuif — oOLIMIA MpPEJOK HEaHAEPTalIbCKOIO YelIOBEKa M YeJloBeKa pa3yMHOTO.
YenoBek HEaHAEPTANBCKUA KaK BMJ JIIOAEH XOJIONHOTO KiaMMara. YenoBek pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI! YeI0BEeK, OCBOEHHE KOHTMHEHTOB 3a npeaenaMu Agpuku. [laneoreneTnka u najaeoreHOMHUKa.

DOBoTIOLUS COBPEMEHHOTO uesloBeKa. EcTecTBeHHBIM 0TOOP B MOMYNIALUAX YenoBeKka. MyTallMOHHBIN MpoLece
u nosumopdusMm. IlomynasuvoHHBIE BOJHBL, JApeld reHoB, murpamus U «3h@eKkT ocHoBaTeds» B HOMYJSALMIX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [lonsitue o pace. bonbiue pacel: eBporeonHas (eBpasuiickas), aBCTpao-HErPOUIHAS
(3KBaTOpUaNbHas), MOHTOJIONIHAS (a3UMaTCKO-aMepHKaHCKas). Bpems u myTu pacceieHusi yelloBeKa MO IUIAHETe.
EnuncTBO 4yenoBeueckux pac. Hayunas HecocTosTenbHOCTh pacusMa. [IpHucrnocoOiaeHHOCTh deraoBeKa K pa3HbIM
YCIOBUSAM OKpYXarollei cpenpl. Bnusnue reorpadudeckoit cpensl U apeiida reHoB Ha MOP(OIOTHIO U (PU3HOIOTHIO
4eJI0BeKa.



MeXIUCIUIUTMHAPHBIE METOABl B (Qu3udeckold (OMOJOTMYecKOl) aHTPOMOJOTHH.  DBOJIOLUOHHAS
AQHTPOIOJIOTUSA M TMaJICOAHTPOIOJIOTUSI UEJIOBEUYECKUX MOMyNsiiuil. buoconuanbHpie HCCIEIOBAaHUS MPUPOJIBI
genoBeka. VccienoBanre KOABOIOMUNA OMOJIOTUYECKOTO U COIMATBHOTO B YEIIOBEKE.

JdeMoHcTpanuu

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

Tabmuie! u cxembl: «MeTo bl aHTPOIIOJIOTUNY, «I 0JTOBHOM MO3T UenoBeka», «YenmoBekooOpa3HbIe 00E3bIHBIY,
«CKkeneT 4YelioBeKa M CKeJeT IIMMImaH3e», «PylIMMEHTbl W aTaBU3MbD, «/[BHKyIlME CHIIBI aHTPOIOTEHE3a,
«OBOJIIOLIMOHHOE  JIPEBO  4YeJOBEKa», «ABcTpajonurek», «YemoBek ymemnblil», «YenoBek NpIMOXOIAIIUIL»,
«lenucoBckuit uenoBexk» «Heangeprambup», «KpomaunboHub», «llpeaku uyenoBeka», «ITambl SBOJIOLUU
yesoBeKay, «Packl uemoBekay.

O6opynoBaHue: MYJSDKM OKAMEHEJIOCTEH, IMPEAMETOB MAaTEepUAIbHOM KYJIbTYpPhl TIPEIKOB 4YEIOBEKa,
penponykuuu (pororpadun) KapTuH ¢ MH(POITOTHIECKUMU U OUOJICHCKUME CIOKETaMH MPOUCXOKACHUS YEeTIOBEKa,
doTorpadun HaXOJOK HMCKOIAEMBIX OCTATKOB YEJOBEKAa, CKEJIET YeJIOBEKa, MOJICNIb 4epera 4YeliOBeKa M ueperna
ITUMITaH3€, MOJIETh KAUCTH YEJIOBEKA M KUCTH IIMMIIaH3€, MOJICNIA TOPCa MPEIKOB YeIOBEKa.

JladbopaTtopnass pabora «l3ydeHne O0COOCHHOCTEW CTpPOCHMsSI CKelleTa 4elIOBEeKa, CBSI3aHHBIX C
MIPSMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne 3K0JIOTMYECKUX afjaNTallui YETOBEKay.

Tema 6. Dxosiorusi — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpY:Kawollei cpeaou

3apokaeHue u pa3BUTHE dKoJoruu B Tpynax A. ['ymbonbara, K. @. Pynee, H. A. CeBepriora, 3. ['ekkens, A.
Tencnu, B. H. CykauéBa. Pa3nensl u 3agaun skosorun. CBs3b 3KOJIOTHH C IPYTUMHU HAyKaMHU.

Metoasl skonoruu. [loneBsie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJIOTHH: TPHUPOJHBIE W J1a0OpaTOpHBIE.
MopenupoBanue B 9KOJ0TU. MOHUTOPUHT OKPYKAIOMIEH CPeIbl: TIOKATbHBIN, pErHOHAILHBIN U TTI00aTbHBIH.

3HaYeHNE DKOJIOTMYECKUX 3HAHUW IS 4YelOoBeKa. JKOJOTHYECKOE€ MHPOBO33pEHHE KaK OCHOBA CBS3el
YeJoBeUYeCcTBa ¢ Mpupoaoi. PopMUPOBAHUE SKOJIOTHMYECKON KYIbTYPhI U 3KOJOTHYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, H. A. Ceseprios, O. I'ekkens, A. Tercnu, B. H. Cykaués.

Tabmuubr u cxembl: «Pazgenbr skomorum», «MeTtombl 3Kojorum», «CxemMa MOHHMTOPHHTA OKpYXKaromien
Cpenb».

JlaGoparopHas padora «/3yueHre MeToJJ0B HIKOJIOTHUYECKUX UCCIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTAHUS

Dkojnoruueckue (pakTopel M 3aKOHOMEpHOCTH HX AeWcTBus. Kiaccubukanus skonoruyeckux (GpakTopos:
abuoTtuyeckue, OWOTHYECKHE, aHTpororeHHsle. OOIIMEe 3aKOHOMEPHOCTU JEHCTBUS 3KOJOTHYECKUX (HaKTOPOB.
[TpaBuno muaumyma (K. lnpenrens, FO. JIn6ux). TonepanTHOCTh. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue pakropsl. CBET Kak skojiorudeckuil ¢pakrop. JleiicTBre pa3HbIX yYaCTKOB COJIHEYHOIO CIIEKTpa
Ha OpPraHu3Mbl. JKOJOTMYECKUE IPYNIbl PACTEHUM M KMBOTHBIX MO OTHOILIECHUIO K cBeTy. CUrHajbpHas poJib CBETA.
DoTONEPUOAU3M.

Temneparypa kak skonoruyeckuit ¢akrop. [eiicTBue TemmepaTypbl Ha opraHu3mbl. [loiikuiaoTepMHbIE U
FOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPraHU3MBbI.

Brnaxnocte kak skonorudeckuii dakrop. IlpucrnocoGnenus pacTeHud K HOIAEPKAHHIO BOJHOTO OasaHca.
Knaccudukarus pacreHuit mo oTHOIIEHHIO K Bojie. [Ipucnocobnenus sKMBOTHBIX K M3MEHEHHIO BOJAHOTO PEKUMA.

Cpenpl oOuTaHUS OPraHW3MOB: BOJHAs, HA3e€MHO-BO3MYIIHAs, MOYBEHHAs, TIyOMHHAs TOJMOYBEHHA,
BHyTpUOpraHu3MeHHasi. DU3UKO-XUMUYECKHE OCOOCHHOCTH cpell oOuTaHus opraHu3moB. [IpucnocoOnenus
OpPraHU3MOB K KM3HU B Pa3HbIX cpeaax.

buonornueckne putmbl. BHemHue u  BHyTpeHHHE puUTMbl. CyTOYHBIE W TOJWYHBIE  PUTMBI.
[TprcnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KU3HU.

XKuznennsie popmbl opranu3moB. [lonarue o xu3HeHHOU (opme. JKu3HeHHBIE (HOPMBI pACTEHUIA: IEpeBbs,
KYCTapHUKH, KYCTapHUYKHA, MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHbIE (OPMBI IKUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOEHUS M 00pasa KU3HHU.

buotnueckue dakropsl. Buabl 6MOTHYECKHX B3aMMOJCHCTBHI: KOHKYPEHIIHUS, XUIITHUIECTBO, CUMOMO3 U €ro
dopmbr.  [lapazutusMm, Koomepamusi, MYyTyaJliu3M, KOMMEHCAIM3M  (KBapTUPAHTCTBO, HAXJIEOHHMYECTBO).



Herpoduueckne B3aumoaelcTBus  (Tommyeckue, ¢opuueckue, (adbpuueckue). 3HauyeHHE OMOTHMUYECKHX
B3aMMO/ICHCTBUI JIJIs CYIIIECTBOBAHUS OPTaHU3MOB B cpezie oOnTaHusl. [[pHHINIT KOHKYPEHTHOTO HCKIIFOUEHUSI.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «IKonoruueckue GakTopbny, «CBETOBOM CIEKTP», «IKOJIOTHUECKUE TPYIIBI KUBOTHBIX
[0 OTHOILIECHUIO K CBETY», «TemIOKpPOBHBIE >KUBOTHBIEY», «XOJIOJHOKPOBHBIE >KHUBOTHBIEY, «DU3MOIOTUYECKUE
aJanTanuu KUBOTHBIX», «Cpensl oOWUTaHUS OpraHm3MoB», «buolloTHYecKkue pUTMBD, <«JKu3HEHHBIE (OPMBI
pactenuit», «Ku3HeHHble (OPMBI JKUBOTHBIX», «IKOCHUCTEMAa MTUPOKOIMCTBEHHOTO Jieca», « IKOCUCTEMA XBOWHOTO
necay, «llenu nuranusy, «XumHI4IeCTBOY, «Ilapazutuzm», «Konkypenuus», «Cumo6mosy», «Kommencaauzmy».

ObopynoBanue: repObapuu pacTEHUN U )KMBOTHBIX, IPUCTIOCOOICHHBIX K BIUSHUIO PA3TUYHBIX IKOJIOTUUYECKUX
(hakToOpoB, TepOAPUU CBETOTIOOMBBIX, TCHETIOOMBBIX M TCHEBBIHOCIUBBIX PACTCHUM, CBETOIIOOMBBIC, TCHEIIFOOUBEIC
TEHEBBIHOCIUBBIE KOMHATHBIE pACTEHUS, TepOapuu 1 KOJUICKIIMHU TEIIOMI00MBBIX, 3MMOCTOMKUX, MOPO30YCTOMYHMBBIX
pacTeHwmid, yydena NTUIl U 3Beped, repOapuu pacTeHUH, OTHOCSIIUXCS K TUrpoduram, kcepoduram, Me3oduram,
KOMHATHBIC PACTCHHSI JAHHBIX TPYII, KOJUICKIIUN KUBOTHBIX, OOUTAIONINX B Pa3HBIX CpeliaxX, repOapuu U KOJUICKIIHH
pacTeHUN M KUBOTHBIX, OOJIAAIONINX YepTaMH MPHUCTOCOOICHHOCTH K CE30HHBIM H3MEHEHMSIM YCIOBUM >KU3HU,
repOapuu M KOJUIGKIIMM PACTEHUHW ¢ IKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aMMOIEHCTBUSIX.

JlabopaTopHas pa6ora «BpisiBIeHNEe TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHas padora «BrisiBIeHNE TPUCTIOCOOJICHUI OPraHU3MOB K BIIMSIHUIO TEMIIEPATYPHI».

JladopaTopHas pa6oTra «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUS.

Tema 8. IKko0J10rus1 BUAOB M NONMYJIALMIA

DKOJIOTHYECKHE  XapaKTepUCTUKu momyisiuu. [lomymsuust kak — Ouojoruyeckas cuctema. Poub
HEOJHOPOJHOCTH Cpeabl, (U3NUECKHUX OaphepoB W OCOOCHHOCTEH OHOJIOTHM BHUIOB B (OPMHPOBAHHUU
MPOCTPAHCTBEHHOW CTPYKTYphl momyssiiinid. (OCHOBHBIE TIOKa3aTelu TOMYJSIIIUU: YHCICHHOCTh, TUIOTHOCTD,
BO3pACTHAsI ¥ MOJIOBAsi CTPYKTYPa, POKIaEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIIHSL.

DKoJjoruyeckass CTpykrypa nomyiasuu. OneHKa YUCIEHHOCTH MNOomyIsuud. JMHaAMHKa MOMyJIsiuud U €€
peryisiusa. buoThueckui mNOTEHIMAN NOMyIsAnuu. MojenupoBaHue IUHAMUKU nonyiasanuu. Kpuele pocta
YUCJICHHOCTH MonyJsiiun. KpuBbie BeDKUBaHUS. Perymsius 4ucaeHHOCTH MOMYJISIHI: POJib (PaKTOPOB, 3aBUCSIIUX U
HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTUUECKHE cTpaTeruu BUAoB (r- u K-cTparerun).

[Tonatue o0 skojormyeckod Huie Buaa. MecrooOutanwe. MHOTOMEpHass MOJENIb 3KOJOTHYECKON HUIIH
Jx. M. Xarunncona. Pazmepsl sxosioruueckoit Humu. [loTeHunanbHas U peaain3oBaHHas HUIIY.

Bun kak cucrema nomyisiuuil. Apeanbl BUIIOB. BUIBI M HMX JKU3HEHHBIE CTPATETHMHU. ODKOJOTHYECKHE
SKBHBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALlUi )KMBOTHBIX. bruojiornueckue MHBa3uu 4y>KepOIHBIX BUJIOB.

JdemoHcTpauuu

[Toptpert: dx. M. XaTyuHCOH.

Tabmuiel U cxembl: «IKOJOTUYECKUE XapaKTEepUCTUKHU monynsuun», «[IpocTpaHcTBeHHas CTpyKTypa
nonyasauun», «Bo3pactHele nmupamuabl NOMynAuu», «CKOPOCTh 3acCelIeHHs] MOBEPXHOCTH 3€MIIM Pa3IudHbIMU
opranuzmammy, «Mojenb skosorudeckoit Humu Jx. Y. XaTuunconay.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «IIpucrnocoOiieHus ceMsiH paCTeHUH K pacCeICHUION.

Tema 9. IkoJ10rus cO00IECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoiieHos u ero ctpykrypa. CBsizu Mexay OpraHu3Mamu B OMOIIEHO3E.

DkocucremMa Kak oTkpeitas cuctema (A. JIx. Tencnu). OyHKIIMOHAIBHBIE OJOKH OPraHU3MOB B SKOCHUCTEME:
MPOIYIIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpodudeckue nenu u cetu. AOHOTHUECKHUE OJOKH
skocucteM. [IouBbl 1 Uikl B 3K0cHcTeEMax. KpyroBopoT BelecTB M MOTOK SHEPTUU B 3KOCUCTEME.

OcHoBHBIE MTOKa3aTeNH IKOCUCTeMbI. buomacca u nmpoaykius. IKOJOTHYECKHE MTHUPaMUIbI YUCEN, OHOMACChl U
SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @unyxmyayuu. HarpaBieHHbIE 3aKOHOMEPHBIE
CMEHBI COOOIIeCTB — Ccykieccuu. [lepBUYHBIE W BTOPUYHBIE CYKIECCUHM U WX MPHYUHBL AHTPOIOTECHHBIE
BO3JICHCTBUSL Ha cykneccuu. KimmakcHoe cooOmiectBo. buopasHooOpasue M MOTHOTa KPYyroBOpPOTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOIIIECTB.



IIpupoanbie 3KOCUCTEMBL. JKOCUCmEMbl 03€P U peK. DKOCUCTEeMbl MOpel U OKeaHos. DKocucmembvl myHop,
ziecos, cmeneu, nyCmvlHb.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. Arpo3kocuctema. ArpoueHo3. Pasznuuus MeXJy aHTpONOTE€HHBIMU U
IIPUPOIHBIMH 3KOCHUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas diopa u payna. CHHaAHTpONHM3AIHSA
ropojckoit ¢ayssl. buojgornueckoe u X03s51iCTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B SKOCHCTEMAX. Poib Kackaono2o
appexma u 6ud08-30upuramopos (knouesvix 6ud08) 8 @YHKYuoHuposanuu skocucmem. llepeHoc s>Heprum u
BEILIECTB MEXKJIYy CMEXKHBIMU 3KOCHUCTEMaMH. Y CTOMYMBOCTb OPraHU3MOB, MOMYJISALUI M SKOCUCTEM B YCIOBHUSAX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JCHCTBU.

Mexanusmor  6030eticmeusi  3a2psA3HEHUl  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,  OpP2aAHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSX, OCHOBbl IKOJI02UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030€UCEUSL.
MeTo/10J10rMsi MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX AIKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. Ix. Tencmu.

Tabmumer u cxemsl: «CTpykTypa OuolieHO3a», «IDKOCHCTEMa UIMPOKOJHUCTBEHHOTO Jeca», «IJKOocucTema
XBOMHOTO Jeca», «DyHKIIMOHAIIbHBIE IPYMIBl OPraHU3MOB B 3KocucTeme», «KpyroBopoT BELIECTB B SKOCUCTEMED,
«lemn nutanus (macTOUIHAsA, ACTPUTHAS)», «IKOJOTHYECKAs TUpaMuia 4ducen», «IKOJOTHUYECKas MUpaMHjia
ouomaccel», «JKojJorumyeckas mnupammuaa osHeprum», «OOpazoBanue Oonortay, «llepBuuHas cykieccus»,
«BoccraHoBieHHe seca mocie noxapa», «IKOCHCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BemecTB M HOTOK
SHEpruM B arpoueHosey, «l[Ipumepsr ypOoskocuctem.

Ob6opynoBanue: repbapuy pacTeHHH, KOJUIEKIIMM HACEKOMBIX, Uy4ela MTUIl U 3Bepel, repObapuu KyIbTypHBIX U
JTUKOPACTYLIUX PACTEHUMN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «3ydenue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopHas paGora «M3yuenue pa3zHOOOpa3uss MEJIKUX T[MOYBEHHBIX UJECHHUCTOHOTHX B Pa3HBIX
HKOCHCTEMAX.

IKCKYpcHsi «DKCKypcHsl B TUIMYHBINM OMOTEONeHOo3 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha CYXOIOJIbHBIA WITH
MMOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKYypcHs «IKCKYPCUS B arpOIKOCUCTEMY (Ha TOJI€ WM B TETUTMYHOE XO35HCTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — obmeranerapHas o0oyiouka 3eMiM, TIe CYIIECTBYET WM CYIIECTBOBaja >XKH3Hb. Pa3Burtue
npeacTaBieHuit o 6uocdepe B Tpyaax J. 3rocca. Yuenne B. 1. Bepnanckoro o 6uochepe. Obmactu 6uochepsr u e€
cocTtas. JXKuBoe BemiecTBo 6uochepsl u ero GyHKIIUH.

3aKkoHOMEpPHOCTH cymiecTBoBaHUs Ouocdepbl. OcobGeHHOCTH Ouochepsl Kak TJIOOAIBHOW HKOCHCTEMBI.
Jlunamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemiecTB U OMOreOXMMHYECKHUE IUKIbI (Yriaepoja, a3ora).
PurmuvHOCTE siBICHMI B Ouocdepe.

3oHanbHOCTh Onocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIpPa, XBOWHBIE Jieca, CMEIIaHHbIE U
IIMPOKOJIUCTBEHHBIE JIeca, CTENH, CABaHHBI, MyCTHIHU, TPOTIMUECKUE Jeca, BEICOKOTOphs. KiuMar, pacTUTENbHBIN U
KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa v QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEeHIIHaIa U 0nochepHbIX QyHKIUH.

JdeMoHcTpanuu

IToptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuuer u cxemsl: «l'eocdeprr 3emnu», «KpyroBopor azora B mpupoje», «KpyroBopor yriepoaa B
npupoje», «KpyroBopor kuciopoaa B mpupozae», «KpyroBopor Boabl B mpHpojie», «OCHOBHBbIE OMOMBI CYLINY,
«Knumatuueckue nosica 3emnu», «Tynapay», «Tailiray, «Cmemannsiit jgec», «lllupokonucTBeHHbIN Necy, «CTenby,
«CaBanHay, «IlyctbiHay, « Tponndeckuii aecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUN )KUBOTHBIX.

Tema 11. YesioBek M OKpYyxkaomas cpeaa

DKoJIOTUYEeCKHE KPU3UChl U MX NpUYMHBL BoszneilicTBue venoBeka Ha Ouocdepy. 3arpsisHEHHE BO3IYIIHON
cpensl. OxpaHa Bo3zayXxa. 3arpsi3HEHUE BOJHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenue mousel. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHune knumara.



AHTpPOIIOT€HHOE BO3JEICTBHE HA PACTUTEIbHBIM M JKUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U JKUBOTHOIO
Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl Hpupojsl. KpacHble kHuru. Oco0o oxpaHsieMmble IPUPOJHBIE TEPPUTOPHUU
(OOIIT). borannueckue cazipl U 300JI0TMUECKHE TAPKH.

OcHOBHbIE  NPUHLMIIBI  yYCTOMYMBOIO  pa3BUTUs  4YeJloOBEeYeCTBA M Hpupoisl.  PanmonanpHOe
MIPUPOJIOTIOIF30BAHNE M COXPAaHEHHE OMOJIOTUYECKOTO pasHooOpasus 3emiu. OOmmuye 3aKOHOMEPHOCTH TII00aTbHBIX
HKOJIOTUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €T0 BEPOSTHBIE TOCIIEACTBHUS.

Pa3BuTHe METONOB MOHUTOpPMHIA Pa3BUTUS ONACHBIX TEXHOTI'€HHBIX INpoleccoB. Cucmemmuvie ucciedo8anus
nepexooa K pecypcocbepezaroueli U KOHKYPEeHMOCNnocoOHOU sHepeemuke. buonocuueckoe pasznoodpaszue u
buopecypcul. Hayuonanonule ungopmayuonnsie cucmemyl, obecneuusaiowjue 00CMyn K UHGopmayuu no cocmosHuio
omoenbHulX 81008 U dKocucmem. OCHOBbL IKOpeaburumayuy IKOCUcmem u cnocob6oe bopbobl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuuper w cxembl: «3arps3HeHHe aTMocdepbl», «3arpsi3HeHHe Tuapocheps», «3arps3HEHUE IOYBEDY,
«[TapaukoBsIif apexr», «Ocodo oxpaHseMble IPUPOIHBIE TEPPUTOPULY, «MoIenH YyIpaBIsieMOro MUPay.

ObopynoBanue: ¢ororpadguu oxpaHseMbIXx pacTeHUM Hu KUBOTHBIX KpacHoit kuuru Poccuiickoit deneparum,
KpacHoli knuru peruosa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'UN HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHUS OOYYAIOUIUMHKCS IMPOTPaMM CPETHETO
o0rmiero 0Opa3oBaHus: JTUNYHOCTHBIC, METAIIPEAMETHBIE U ITPEIMETHBIE.

B crpykType JNHYHOCTHBIX pE3yIbTaTOB OCBOCHHUS MPOrpaMMbl MO OHOJOTMH BBIJCICHBI CIEAYIONINE
COCTaBJISIIOLIME: OCO3HAHUE OOYYalOIMMUCA POCCUNUCKON TIpakJaHCKOM MISHTUYHOCTHM — TOTOBHOCTH K
CaMOpAa3BUTHIO, CaMOCTOSITEIBHOCTH U CaMOOIIPENEICHUIO, Haauuue Momusayuu K OOy4eHHIO OHOJIOTHH,
yeneHanpasiienHoe passumue BHYTPEHHUX YOSKIIEHUH JIMYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH W MCTOPHUECKUX
TPAIUIMA Pa3BUTHA OHOJOTUYECKOTO 3HAHHS, 2OMOBHOCMb U CHOCOOHOCHb O0YYarOIUXCS PYKOBOJCTBOBATHCS B
cBOEH ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYHIUMHU CUCTEMEC OMOJIOTMYECKOTO O6pa3OBaHI/I$I,
Haauyue npasoco3Hanus SK0JI0TMUECKON KyIbTYphl, CNOCOOHOCMU cmMagums e U CTPOUTH )KU3HEHHbIE TUIAHBI.

JImaHOCTHEIE PE3YJIbTAaThl OCBOCHHA NPOTpaMMbl 110 OHOoJIOrHH JOCTHUI'alOTCA B CJIHUHCTBEC yqe6H0171 n
BOCITUTATEIILHOM ACATCIIBHOCTH B  COOTBCTCTBHMM C TPAaAULIMOHHBIMH pOCCHfICKPIMH CONMOKYJIBbTYPHBIMU,
HCTOPHUYCCKMMU W JYXOBHO-HPABCTBCHHBIMHW ILIECHHOCTAMMH, IMPUHATBIMU B O6IIIGCTBC InpaBuJiaMid W HOpPMaMH
MOBEJICHHUSI M CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHMS, CAMOBOCIUTAHUS U CAMOPA3BUTHS, Pa3BUTHsI BHYTPEHHEH
MO3WIHHU JIMYHOCTH, MMAaTPUOTU3MA U YBAXKCHHA K 3aKOHY M IMPABOMNOPAAKY, UCJIOBCKY Tpyda U CTapIIeMy ITOKOJICHUIO,
B3aMMHOT'O YBAXCHMUHI, 6epe>1<H0r0 OTHOIICHHUA K KYJIBTYPHOMY HACJICIUIO W TpaJulluiIM MHOTI'OHAIIMOHAJIBHOTI'O
Hapoja Poccuiickoin @enepannu, IpuUpoJIe U OKPYKAIOIIEH cpee.

JImaHOCTHEIE pPE3YIbTAaThl OCBOCHUSA yqe6H0ro npeamMeTa «bronormsay JOJDKHBI OTpaXaTrb T'OTOBHOCTHL H
CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEHW MO3WLIMEH JIMYHOCTH, CHCTEMOM
LIEHHOCTHBIX OPUEHTALMH, MO3UTHBHBIX BHYTPEHHHUX YOEXJEHUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTSM
pOCCHICKOrO O00IIeCTBa, pAacIIMPEHUE >MXU3HEHHOTO ONbITa W OIbITAa JEATEIbHOCTH B IPOLECCE pealn3aluu
OCHOBHBIX HalpaBJICHUI BOCIIUTATEIbHON JAEATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh TI'PAKAAHCKOW MO3UMIUM OOYyYaroLerocss Kak AakTHMBHOIO W OTBETCTBEHHOTO WiEHa
POCCHUICKOTO 00IIIeCTBa,

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEILHOCTH P CO3JaHUN y4eOHBIX MPOEKTOB, PEIIEHUH YUYEOHbIX U
[I03HABATENbHBIX 337124, BBIIOJIHEHUN OMOJIOIMUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO IO3MIHMIO IO OTHOUIEHUIO K SIBJICHUSIM COBPEMEHHOM XM3HM U
OOBACHATH €€;

YMEHHUE YUYUTHIBaTh B CBOMUX JECHCTBUAX HEOOXOJMMOCTh KOHCTPYKTMBHOIO B3aUMOJICHCTBHA JIIOJEH C
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIECHHOCTSIMH U COLMAJIBHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX, IIO3HABATENIBHBIX U
UCCIIEIOBATENIbCKUX 3a/1a4, YBA)KUTEIBHOIO OTHOLIEHMS K MHEHHUIO ONIOHEHTOB IPH OOCYKJIEHMM CIIOPHBIX
BOIPOCOB OHMOJIOTUYECKOTO COJIePKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM IESATETbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTb POCCHHUCKOMN TpaXkAaHCKOM HMIACHTUYHOCTH, MATPHOTH3Ma, YBAKEHHMsSI K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTHU Niepes PoanHOM, ropiocTH 3a cBO Kpaii, cBoto PosiuHy, CBOH SA3bIK M KYJIBTYpY, IPOILIOE
U HacTosIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K MPUPOHOMY HACIEIUIO U MaMATHUKAM MPHUPOJIbl, JOCTHXKEHUsAM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJIIGHWE U PA3BUTHE OUOJIOTUH, MOHUMAHUS
3HAa4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB MIPUPO/IbI, B KH3HH YeJIOBEKa U COBPEMEHHOTO OOIIEeCTBA;

uaenHas yoex1EHHOCTh, TOTOBHOCTH K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

0CO3HAHME AYXOBHBIX IEHHOCTEW POCCHIICKOTO HApO/a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHUS;



CIIOCOOHOCTh OIIGHHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEHICHHS, OPHEHTUPYICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAMTENISIM, CO3JaHHI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C TPAIULUAMHU Hapo10B Poccuu;

4) 3cTeTH4YEeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOYAs SCTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA, CIOPTA,
Tpy/a, 001IeCTBEHHBIX OTHOIICHUH;

MMOHUMAHHUE SMOIIMOHAIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHHE IMPOSBIATH KaueCcTBa TBOPUYECKOU
JTUYHOCTH;

5) pusuyeckoro BocnuTanus, GopMUpPoOBaHUS KYJIbTYPHI 310POBbSI H SMOLMOHAJIBHOI0 0JIArONOJIYYHS:

MOHVMAHUE W peau3alus 3J0pOBOT0 M 0e30macHOro obpas3a >KH3HH (30pPOBOE THMTAaHUE, COOJIIOJICHUE
TUTUCHUYECKUX TIPaBUJI W HOPM, COAJIaHCUPOBAHHBIM pEXUM 3aHATUH U OTIbIXa, peryispHas Qunyeckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MMOHUMAaHHWE IIEHHOCTU MPaBWJI WHIWBUIYAJIILHOTO M KOJUIEKTUBHOTO OE€30IaCHOTO TMOBEJEHUS B CHUTYaIUsX,
YTPOXKAIOLIUX 3JJ0POBBIO U JKU3HU JIIOJICH;

OCO3HAHUE TIOCIICICTBUIA W HETIPUATHSI BPETHBIX MPUBBIYEK (YITOTPEOIECHUS alTKOTOJIsI, HAPKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTHUBHOUM JEATEIHHOCTH TEXHOJOTHYECKOW M COIMAIbHOM HAMpaBIIEHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIHHO BBITIOJHSTH TAKYIO JICSITEIBHOCTD;

WHTEpEeC K pas3nudHbIM cepaM MpoecCHOHAITBHOU JeATETLHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynmymiei nmpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA IPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHWE K MPHUpPOAE KaKk HCTOYHUKY KH3HM Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMUS;

MOBBILIEHUE YPOBHSI SKOJOTUYECKOM KYIbTYpPbI: MPUOOPETEHHE OTbITA IUIAHUPOBAHUS MOCTYIKOB U OLICHKH HX
BO3MOXHBIX ITOCJIECTBUH ISl OKPY>KaIOLIEH Cpebl;

OCO3HAaHHKE TTI00aIbHOT0 XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U IMyTei UX pelIeHHUs;

CHOCOOHOCTh HCIIOJIB30BAaTh MpUOOpEeTaeMble MpU H3y4EeHUH OHOJIOTUU 3HAHHMS UM YMEHUS IpPU PELICHUH
npoOiieM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHHEM (COOIIOZCHHE MpaBWJI TMOBEACHUS B MPHUPOJE,
HaIpPaBJICHHBIX HA COXpaHEHUE PAaBHOBECHS B DKOCHUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, OHOC(hephl);

aKTUBHOE HEMpUATUE ACHCTBUN, TPUHOCIIINX BPEll OKPYKAIOIIEH NMPUPOIHON cpelie, yMEHUE MTPOrHO3UPOBATh
HeOIaronpusTHbIC YKOJIOTUYECKHE MOCIEICTBUS MPEAIPUHUMAEMbIX ACHCTBUI U IPEOTBpAIATh UX;

HaJIM4YUe PAa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, DSKOJOTHYECKOW KYIbTYphl, OIBITA AEATEIbHOCTU
HKOJIOTHYECKON HaIpPaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSA MMM B I03HABATEIbHOW, KOMMYHUKAaTUBHOW U
COLIMANILHOM MPAKTHKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JESATEIbHOCTH SKOJIOTHUECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:

chOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKU W
OOIIECTBEHHON MPaKTUKHA, OCHOBAaHHOTO Ha JHUAlOre KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOW M UMTATENIbCKON KYJIbTYPbl KaK CPEACTBA B3aUMOJECUCTBUS MEXAY JIOIbMU U
MO3HAHUS MUPA;

MOHUMaHHe Crieu(UKU OMOJOTUH KaK HAyKH, OCO3HAHMs €€ poiu B ((OPMUPOBAHUU PAIIMOHAIBHOTO HAYYHOTO
MBIILJIEHHS], CO3/IaHUU 1IEJIOCTHOTO TPEJCTABICHUS 00 OKPYKAIOIIEeM MHUpPE Kak O €IMHCTBE MPUPOJBI, YeTOBEeKa U
oOImiecTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHrnr IpooieM COXpaHeHUsI TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMHM IJii COBPEMEHHOW IMBHIM3ALMU: OOECI€YeHUs HOBOTO YpPOBHS
pa3BUTHUS MEAUIIUHBI, CO3/IaHHE TEPCIEKTUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pelIaTh PEeCypCHbIE MPOOIEMbI
Pa3BHUTHS YEIOBEYECTBA, MOUCKA IMyTEH BBIX0Oa U3 TI00ATBHBIX SKOJOTHYECKHUX MPOOIIeM U 00ecTieueHus mepexoaa K



YCTOWYMBOMY PAa3BUTHIO, PAIMOHATHHOMY HWCIIOJIB30BAHUIO MPHPOJHBIX PECYpPCOB H  (POPMHUPOBAHUIO HOBBIX
CTaH/IapPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJNYYCHHHM OHOJIOTMYECKMX 3HAHUN B IENAX TMOBBINICHUS OOIIEH KYIbTYpHI,
€CTeCTBCHHO-HAYYHOH T'PAMOTHOCTH, KaK COCTaBHOW dYacTH (DYHKIMOHAIBHOM TPAMOTHOCTH OOYYarOIIUXCH,
dbopmMupyemMoil pu U3ydeHUN OUOJIOTHH;

MOHMMAHKUE CYIIHOCTH METOJOB TIO3HAHMS, HCIOJB3YeMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
WCII0JIb30BATh IMOJIy4aeMbI€ 3HAHUS I aHaIn3a U OOBSCHEHUS SBICHHHA OKPYXAIOIIETO MUPA M MPOUCXOMSAIIUX B
HEM M3MEHEHU, YMEHHUE JeNIaTh 000CHOBAHHBIC 3aKITFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C
[EJTbIO TIOJYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO KCIIOIh30BaTh OMOJOTHYECKHE 3HAHUS JIs PEHICHHS MPOOJIeM B pEabHBIX
KU3HCHHBIX CHTYAIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOU NIEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U HCCIICIOBATCIILCKYIO
JESITeIbHOCTh HHIUBUYAIBHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY ITOJTY4EHHIO
HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KH3HCHHBIMU IMMOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOEHUS ydyeOHOro mnpeamera «buonorus» BKIIOYAIOT: 3HAYMMbIE IS
(hopMuUPOBaHUS MHPOBO33PEHUST 00YUAIOIIMXCS MEKIUCIUTIIHHAPHBIC (MEXIPEIMETHBIC) OOIIeHAYYHBIC TTOHSATHS,
OTpaXkarolue IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa H CHEIU(PUKY METOJOB TO3HAHHS, HCIOJIb3YEMBIX B
€CTECTBCHHBIX HayKax (BEIIeCTBO, JHEPIHs, SBJICHUE, IMPOIECC, CUCTeMa, HAYYHBIM (aKT, MPHHIIMIL, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEIOBaHNE, HAOIIOIeHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTrHe); YHUBEpCaIbHbIE
yueOHble JeiicTBUS (TO3HaBaTeIbHble, KOMMYHUKATUBHBIE, PErylATHBHbIE), obOecreynBaroniue (GpopMUpoBaHUE
(YHKIIMOHATLHON TPAaMOTHOCTH M COIMAJIBHOW KOMIETCHIMH OOYy4JaIOIMXCS; CIIOCOOHOCTh OO0YyJaromuXxcs
MCI0JIb30BAaTh OCBOCHHBIE MEXKIUCIUILIMHAPHBIE, MUPOBO33pEHUECKHE 3HAHUS U YHUBEpCaIbHbIe yueOHbIE NeHCTBUS
B [I03HABATEIBHON U COLMATIBLHOM MPAKTHUKE.

B pesynprare m3ydeHuss OMOJOTHM Ha YPOBHE CpemHEro ooOmero oOpa3oBaHus y oOydaromierocsi OymyT
chopMUpOBaHbI TO3HABATENIbHbIE YHUBEPCAIbHbIE YUeOHbIC IEHCTBUS, KOMMYHHUKAaTUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE
NeUCTBUS, peryJsTUBHBIC YHUBEPCAJIbHbIC YueOHbIE JEHCTBUS, COBMECTHAS EATEIbHOCTb.

MetanpeaMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPaMMBbI CPETHET0 00I1Iero 00pa30BaHus JOJKHBI OTPaXaTh:

OBiajeHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEJIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYITHPOBATEH U aKTYaIU3UPOBATh MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIO0JIb30BAaTh MPH OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOIO MBIIUICHHS (aHalM3a, CHUHTE3a, CpaBHEHUS,
KJaccuguKanuu, 000011eHNs), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKHY,
yCTaHABIUBATh CBS3H C APYTUMU NOHATUIMU);

OTIPEIeNIATh LIEeTH ACSITeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH PE3YNIbTaThI
JESITENHOCTH C TIOCTABIICHHBIMU 1EJISIMH;

HCIO0JIb30BaTh OMOJOTHYECKHE MMOHATHS ISl 00ObsICHEHUS (DAKTOB U SBICHUM KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYXACHUs (MHIYKTUBHBIE, JETyKTUBHbBIC, TI0 aHAJOTHH), BHISBIATH 3aKOHOMEPHOCTH
Y IPOTUBOPEYHSI B pACCMATPUBAEMBIX SIBICHUSIX, (POPMYTUPOBATH BBHIBOIBI M 3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPEJICTBA MJS MPEJCTaBICHUS CYIIECTBEHHBIX CBA3€H W OTHOIICHHWH B
U3y4aeMbIX OHONOTHYECKUX OOBEKTaX, a TakKe MPOTHBOPEUHH pA3HOTO pOJia, BBISBICHHBIX B Pa3IUYHBIX
MH(OPMALMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IJIaH PelIeHus MPOOIeMbl ¢ YIETOM aHalM3a UMEIOIIUXCS MaTePUAbHBIX U HEMaTepUaTbHBIX
pECYpCOB;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh, OIICHHBATh COOTBETCTBUE PE3YJIbTATOB IIENSM, OLEHUBATH PHUCKU
MOCJICJICTBUH JIeATEIHHOCTH;

KOOPJIMHUPOBATh U BBIMOIHATH pabOTy B YCIOBHSIX pPEaNbHOTO, BUPTYaJbHOTO M KOMOMHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBINLJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.



2) 6a30BbIe NCCIE0BATEIbCKHE IEHCTBUS:

BJIQJICTh HAaBBIKAMH Y4eOHO-HMCCIEIOBATEIbCKOM M TPOEKTHOW MAEATENbHOCTH, HAaBBIKAMH pa3pelIeHUs
npo0isieM, CrOCOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY IOUCKY METOJIOB PEIICHUS MPaKTHYECKHX 3a1ad,
MPUMEHCHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHUS,

WCIO0JIb30BAaTh Pa3lIMYHBIE BUJBI JACATECIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHHS, €ro WHTEPIPETAINH,
peoOpa3oBaHUIO M MPUMEHCHUIO B YUEOHBIX CHUTYallUsX, B TOM YHUCIIC MPU CO3JAHUHM YYeOHBIX U COLMAIBHBIX
MIPOEKTOB;

dbopMHpOBaTh HAy4YHBIA THUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBBIMU TIOHSATHUSMHU |
METO/IaMH;

CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIC 33]]a9l B 00Pa30BATEIHLHOM JEATSIIEHOCTH U KU3HESHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBCHHBIE CBSI3W M aKTYaJW3HPOBATh 3a/1ady, BBIIBUTATh THIOTE3y €€ pEIICHHS,
HAXOJHWTh ApPTYMEHTHI JJIs JJOKA3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh MapaMeTPhl U KPUTEPUN PEIICHHUS;

aHAJIM3UPOBATH TIOJYICHHBIC B XOJIC PEIICHUS 33/Ia4d PE3yabTaThl, KPUTHYCCKH OIIEHUBAThH UX IOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJIATh LI€JICHANpPABICHHBIN MOMCK IEpPEeHOca CPEJCTB U CIOCOOOB AEWCTBUS B MPO(ECCHOHAIBHYIO
cpeny;

YMETh NEPEHOCUTh 3HAHUS B TIO3HABATENIFHYIO U MIPAKTHUYECKYIO0 00IaCTH )KU3HEIEATEITFHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJCH, TpeylaraTh OPUTHHAIBHBIC TOJIXOIBI M PEIICHHS, CTaBUTh MPOOJIEMBI W 3ajadH,
JOITyCKAIOIHE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHGOpMaAIUH (TEKCTe y4eOHOTO MocoOus, Hay4YHO-MONMYIIpHON
JTUTEpaType, OHOJOTHYCCKHX CIIOBapsIX H CHPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeETe),
aHAJIM3UPOBATh MHGOPMAIUIO PA3IMUHBIX BUJIOB U (JOPM IPEJICTABICHUS, KPUTUUECKH OLIEHUBATh €€ TO0CTOBEPHOCTH
Y HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl U MPUMEHATh pPA3IMYHbIE METOAbl IPH TMOHCKE U OTOOpe OHOIOTHYEcKOi
nH(popMauu, He0OXOAMMOM ISl BBITIOJTHEHUS YUeOHBIX 3a/1a4;

MpHOOpETaTh OMBIT HMCHOJIb30BaHUS HH(DOPMALMOHHO-KOMMYHHMKATHUBHBIX TEXHOJIOTHIl, COBEpIIEHCTBOBATH
KYJIbTYPY aKTUBHOTO UCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMANIbHYIO (OpMy MpeacTaBieHUs OMOJIOTHMYecKOoil HHGOpManuu (CXEeMbl,
rpaduKy, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

MCI0JIb30BAaTh HAYYHBIN S3bIK B KAUE€CTBE CPEJCTBA MpHU paboTe ¢ Ouonornyeckoil uHpopmalmen: NpuMeHsTh
XUMHYECKUe, (U3NYECKUE M MaTeMaTHMYecKue 3HAKU U CHUMBOJBI, (QOpMynbl, ab0peBHaTypy, HOMEHKIATYpY,
MCII0JIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATIISIIHOCTH;

BIIa/IETh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHQOPMALMK, HH(OOPMAIIMOHHON O€30MMaCHOCTH TUYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMU:

1) o0menmne:

OCYILIECTBIISITh KOMMYHUKAIIMKM BO BCeX cepax >KU3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WU JAUCKYCCHH IO
CylecTBy oOCykJaeMoil TeMbl (YMEHHME 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYKJICHHS OTHOCHUTEIHHO BBITIOJHEHUS
nmpeniaraeMoil 3aauyu, y4UTHIBAaTb WHTEPEChl W COTJIACOBAHHOCTH TMO3HMIMNA JAPYrUX YYaCTHHKOB JUAnora WM
TIMCKYCCHUN);

pacrno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHHWS, MOHMMATh 3HAYCHHE COIMAIIbHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(MDIUKTHBIX CUTYAIHi, YMETh CMATYaTh KOH(DIUKTHI U BECTH MIEPETOBOPHI;

BIIAJIETh Pa3NUYHBIMU CHOCOOaMH OOIIEHHS W B3aUMOJEUCTBUSA, MOHUMATh HAMEPEHUS APYTUX JIIOJEH,
MPOSIBIIATH YBAXKUTEIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOM hopme GopMynTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUYKY 3pEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTD:

MOHUMAaTh U WCIOJIb30BAaTh TPEUMYIIECTBA KOMAaHIHOW M WHAMBHUAyadbHOW pabOTBHl MpU pEIIeHUU
Ouonorndeckoi mpobieMbl, 000CHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHHS TPYIMOBBIX (GOPM B3aUMOACHCTBUS TPH
penieHun yueObHoH 3a1auu;



BBIOMPATh TEMATHUKY U METO/IbI COBMECTHBIX JCHCTBUH C YUETOM OOLIMX HHTEPECOB U BO3MOMXKHOCTEH KaXKIOTO
YICHA KOJUICKTHUBA;

IIPUHUMATh LE€JIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATh JEUCTBUA IO €€
JTOCTIKEHHIO: COCTaBJATh IUIAH JCHCTBUH, pacHpelensTb poidu ¢ y4ETOM MHEHUIH y4YacTHUKOB, O0OCYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJIOTO yYaCTHUKA KOMaH/bI B OOIIMI pe3ynbTaT 1Mo pa3paboTaHHBIM
KpUTEPUSIM;

IpeaylaraTb HOBBIE IIPOEKTBI, OLEHMBATH MJEH C MO3UMLIUU HOBU3HBI, OPHUIMHAJIBHOCTH, INPAKTHYECKOU
3Ha4YUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATEIMYECKOE IOBEJICHUE B PA3JIMYHBIX CUTYaLMsX, NPOSBIATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHULIUATHBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMHU PeryJATHBHBIMHU AeHCTBUAMMU:

1) camoopranuzanus:

WCIO0JIb30BaTh OMOJIOTUYECKHE 3HAHUS Ui BBISBICHMS] MPOOJEM M UX PEIICHUS B JKU3HEHHBIX U Y4eOHBIX
CUTYaIUIX;

BBIOMpATh Ha OCHOBE OMOJOIMYECKMX 3HAHMUU IEJIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOUX JACUCTBUSIX U
ITOCTYIIKaX 110 OTHOLIECHHUIO K )KMBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBI0 OKPYXKAIOIIUX;

CaMOCTOSITEJIBHO ~ OCYIIECTBJISATh  [IO3HABATEIbHYIO JIEATEIbHOCTh, BBIABIATH MpPOOJIEMBbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3314l B 00pa30BaTeIbHON JESTENbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pELIEHUs MpoOjeMbl € Y4ETOM HMMEIOIIHUXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U TIPEAIIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATb IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U IPOSIBICHHUIO IIUPOKOM 3pYJULIMY B Pa3HBIX 00acTAX 3HAHUH, TOCTOSTHHO
TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHTyalllsIM, BHOCHTb KOPPEKTHBBI B JCSATECIBHOCTb, OLICHHBATH COOTBETCTBHE
PE3YJIBTAaTOB LIEIISM;

BJIaJIeTh HABBIKAMHU [1O3HABATEJIbHON pe(EKCUN KaK OCO3HAHMS COBEPLIAEMbIX JEHCTBMH M MBICIUTEIBHBIX
IIPOLIECCOB, MX pE3yJIbTaTOB M OCHOBAHWM, MCIOJIb30BaTh NMPUEMBI peieKCHH A OLEHKH CHUTYyalluH, BbIOOpa
BEPHOTO PEILCHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHHYKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHe cedsi M APYrux:

[IPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULUH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS coJepkaHus yuyeOHoro mpeamMera «buosorus» Ha yriryOln€HHOM ypOBHE
OpUEHTUPOBaHBl Ha o0ecredeHne npopuiIbHOr0 o0O0yueHHst oOydaromuxcss Ouonorud. OHM  BKIIOYAIOT:
cneunpuyeckre Juisi OMOJIOTHU Hay4dHbIE 3HAHUS, YMEHHsI U CIIOCOOBI JEWCTBUM MO OCBOCHMIO, MHTEPIIPETALUN U
peoOpa3oBaHUIO0 3HAHUM, BHUJbI JESITEIBHOCTH IO TOJYYEHHIO HOBBIX 3HAHHWNH M UX NPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CUTyalusx. [IpenmMeTHble pe3yabTaThl MPEACTaBIEHBl MO ToAaM
U3Y4YECHUS.

[IpenmeTtHbie pe3ynbTaThl OCBOeHHs yueOHoro npeamera «buonorus» B 10 knacce NOMKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecCTe W POJM OMOJOTMHM B CHUCTEME €CTECTBEHHBIX HAayK, B (POpPMHUPOBAHUU
€CTeCTBEHHO-HAYYHOW KapTHHbI MHpa, B IO3HAHWU 3aKOHOB MPHUPOJBl M PEHIEHUH TNPOoOJIeM palMOHAIBHOTO
MPUPOJIOTIONIF30BAHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOS)KHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;



BJIQJICHUE CUCTEMOH OHOJOTMYECKUMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJArarolue OWOJIOTHYECKUE
TEPMUHBI U TIOHATHUS (KHU3Hb, KIETKA, OPraHu3M, METa00IM3M, TOMEOCTa3, CaMOPETYISIHs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT M pa3BUTHE), Ouosiorndyeckue teopun (kiaerounas teopust T. [lIBanna, M.
[Ineiinena, P. BupxoBa, xpomocomHass Teopusi HacienctBeHHoctH T. Moprana), yuenuss (H. W. BaBuioBa — o
LEHTpaX MHOTO000pa3us M MPOMCXOXKACHUS KyJIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO
IIOKOJIEHUS], PacIIEIJIEHUs,, YUCTOThl TaMET, HE3aBUCUMOro HacienoBaHus 1. MeHzens, roMoJIorH4eckux psjioB B
HacyencTBeHHOM n3menuuBocty H. 1. BaBunosa), npuHIMIbI (KOMIIZIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMU HAYYHOIO IIO3HAHUS, HCIOJB3YEMbIX B OHOJIOTMUECKUX HCCIIEAOBAHMSIX
KUBBIX 00BEKTOB (OMHCaHUE, U3MEPEHUE, HAOIIIOIEHUE, SKCIICPUMEHT);

YMEHHE BBLJIEISTH CYIIECTBEHHbIE IPHU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U IYKAPUOT, OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPraHW3MOB, B TOM YHCIIe OaKkTepwii, rpu0OB, PACTEHH, XUBOTHBIX M YEJIOBEKa, CTPOCHUS
OpraHOB U CHUCTEM OPraHOB PAcCTEHH, >KMBOTHBIX, UE€JIOBEKA, IMPOLECCOB KU3HEACSTEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHHUH, JXMBOTHBIX M YEJIOBEKAa, OMOJOrMYECKMX MpPOIECCOB: OOMEHa BemiecTB (METaboIHn3M),
MpEeBpALEHUS SHEPTHH, OpOKEHUSI, aBTOTPO(HOTO U TeTepoTPO(HOro TUIOB MUTAaHUs, (POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHUOTeHe3a, MOCTAIMOPHOHAIBHOIO PAa3BUTHSI, Pa3MHOKEHUS, UHIUBUIyaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOI'€He3a), B3aUMO/ICHCTBHSI T€HOB, FeTepo31ca, HCKYCCTBEHHOTO 0TO0Da;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIY OpPraHoMJaMu KJIETKHM U UX (QYHKUUSMHU, CTPOCHHEM KIIETOK
pa3HbIX TKaHEeW U X QYHKIUSAMU, MEXAY OpraHaMi U CUCTEMaMU OPTraHOB Y PAaCTEHUM, )KUBOTHBIX U YEJIOBEKA U UX
GYHKIMSAME, MEXIy CUCTEMaMU OPTaHOB U UX (DYHKIUSMH, MEX]y 3TallaMi 0OMEHa BEIEeCTB, dTallaMH KJIETOYHOIO
UMKJIA WU JKU3HEHHBIX IIMKJIOB OPraHM3MOB, 3TalaMyd SMOPHOHAIBHOTO pa3BUTHSA, TE€HOTUIIOM U (PEHOTHIIOM,
(dbeHoTUIIOM U PaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBIIATH OTIMYUTEIbHbIE IPU3HAKH JKUBBIX CUCTEM, B TOM UHCJI€ PACTEHUH, )KMBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHThI, OMOJOTHYECKYI0 TEPMHHOJIOTHUIO M CHUMBOJIMKY JJIs
JI0Ka3aTeJIbCTBA POJICTBA OPraHW3MOB Pa3HbIX CUCTEMAaTHYECKUX TPYIIIL;

YMEHHUE pellaTh OMOJIOTMYECKUE 3aJa4M, BBISABIIATH MPUYUHHO-CIEICTBEHHBIE CBA3M MEKIY HCCIENLyEeMbIMU
OMOJIOTUYECKUMU IPOLIECCAMH U SIBIEHUSMH, A€IaTh BEIBO/bI M IPOrHO3bl HA OCHOBAHUU MOIYYEHHBIX PE3Y/IbTaTOB;

YMEHHUE BBITIOJHATH JTAOOPATOPHBIE W MPaKTUYECKUE pabOThl, COONIIOIATh MpaBWiIa MpU padoTe ¢ YIYeOHBIM U
J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIABUIaTh TMIIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIbHBIMH CpeACTBaMH, (OpMYyIHpys Ielb
UCCIJIEI0OBAHUS, AHATTM3UPOBATH NIOJyYCHHBIE PE3YJIbTAThI U €1aTh BHIBObI;

yYMEHHE Yy4YacTBOBAaTb B Y4eOHO-UCCIIEOBATEILCKOM paboTe 1O OHOJOIMH, SKOJOTUM U  MEIULMHE,
IIPOBOJUMON Ha 0a3e ILIKOJbHBIX HAyYHBIX OOILECTB, M MyOJIMYHO IPEICTABIATh IOJIYYEHHBIE DPE3YJIbTaThl Ha
YUEHHUYECKUX KOHPEPEHIUX;

YMEHHUE OLEHUBAaTh ITHYECKHE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHMNM B OOJIACTH OHMOJIOTMHM M MEAULUHBI
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HANPABICHHOE W3MEHEHME I'€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBINA BbIOOp Oynymieil mpodeccnoHaIbHOM AeATEIbHOCTH B 00J1aCTH OUOJIOTHH,
MEIULUHBI, OMOTEXHOJOIMH, BETEPUHAPUH, CEIBCKOTO XO3AHCTBA, MUIIEBOM NPOMBIIUIEHHOCTH, YIIyOJsiTh
[I03HaBATENIbHBIM MHTEPEC, HANpPaBJICHHBIH HA OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH HpoQeccuu U MpoAOIDKEHHE
OMO0JIOTHYECKOT0 00pa30BaHMsI B OPraHU3aLUAX CPEAHEro Npo(PecCHOHAIBHOTO U BBICIIETO0 00pa30BaHusl.

IIpenmeTtHble pe3ynbTaThl OCBOeHHs yueOHoro npeamera «buonorus» B 11 knacce NOMKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W POJM OMOJIOTUM B CHUCTEME E€CTECTBEHHBIX HayK, B (hOpMUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUDPA, B NO3HAHMM 3aKOHOB NPUPOABI U PEIICHUH DKOJIOTHUECKUX
po0JieM YeslOBeUecTBa, a TaKKe B PEIIEHUH BOIPOCOB PALMOHAIBHOTO MPUPOJIONOIb30BaHUs, U B (POPMUPOBAHUU
LIEHHOCTHOTO OTHOIIEHHUS K MPUPOJIE, OOIECTBY, YETOBEKY, O BKIIaJle POCCUHCKUX U 3apYOEKHBIX YUEHBIX-ONO0JIOTOB
B pa3BUTHE OHOJIOTHUH;

YMEHHE BJIJIETh CUCTEMOM OMOJOrMUYECKHX 3HAHHUM, KOTOPas BKIIIOYAET OINpeIesIeHUs] M MOHUMaHUE CYITHOCTH
OCHOBOIIOJIATAIOUINX OMOJIOTHYECKUX TEPMHHOB U TOHATHH (BUJ, dKOcHcTeMa, Ouocepa), OUOJOTHUECKUe TeOpUn
(aBomonnonHast Teopust Y. JlapBuHa, cuHTeTHYecKas Teopus 3Bosonun), yueHus (A. H. CeBeprioBa — o myTsx U
HanpasieHusx 3Boonuy, B.W. BepHaackoro — o 6uocdepe), 3akoHsl (reHeTndeckoro papHoBecus Jx. Xapau u B.
Baitn6epra, 3apoasimeBoro cxozactsa K. M. bapa), nmpasuna (Mmunumyma FO. JInOGuxa, 5KOJOTHYECKOW MHpPaMUJIBI
SHEprun), runoTessl (runote3a «mupa PHK» V. I'mnbepra);



YMEHHE BIAJeTh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHMS, WCHOJIB3YeMbIMH B OHOJOTHYECKUX
WCCIICIOBAHUSX JKUBBIX OOBEKTOB M IKOCHCTEM (OMHCaHUEe, U3MEPEHHE, HAOII0JACHHUEe, YKCIIEPUMEHT), criocobaMu
BBISIBJICHUS M OTICHKH QHTPOTIOTC€HHBIX U3MEHEHU B TIPUPO/IE;

YMEHHE BBIJICNATh CYIIECTBEHHBIC TPU3HAKH: BHUIOB, OHOTEOIICHO30B, OJKOCHCTEM U  Ouocdepsl,
CTaOMIM3UPYIONIETO, TBUKYIIETO U Pa3phIBAIOIEr0 €CTECTBEHHOTO 0TOOPA, AJUIOMATPUIECKOTO M CHMIIATPHIECKOTO
BHJI000PA30BaHMUS, BIIUSHUS JIBIDKYIIUX CHJI SBOJIOIMH HA TeHOMOH/ MOMYISIIUH, TPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpesie oOuTaHus, YepeIOBaHuUs HAPABICHUH SBOJIFOINH, KPYTrOBOPOTA BEIIECTB M MOTOKA SHEPTUHU B IKOCHUCTEMAX;

YMEHHE YCTaHABIUBATh B3aMMOCBS3M MEXIY MPOIECCAMH SBOJIIOIHH, JBIKYIIUMU CHJIAMH aHTPOIIOTCHE3a,
KOMITOHCHTAMH PA3JIMYHBIX 3KOCUCTEM M IMPUCTIOCOOJICHUSMHI K HUM OPTraHU3MOB;

YMEHHE BBISBIIATH OTIUYATEIBHBIC TIPU3HAKH KUBBIX CHCTEM, MIPUCIIOCOOICHHOCTh BHIIOB K CpeJic OOMTAHUS,
a0MOTHYECKMX ¥ OWOTHYECKUX KOMIIOHCHTOB JKOCHUCTEM, B3aMMOCBS3CH OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO M CHMBOJIUKY JIJIs
JIOKa3aTeNIbCTBA POJICTBA OPTraHU3MOB PA3HBIX CHUCTEMATHYECKHUX TPYII, B3aMMOCBSI3M OPTraHU3MOB U CPEIbI
oOWTaHUs, €JIMHCTBA YEIOBEUYSCKUX pac, HEOOXOJMMOCTH COXpPaHEHHUS MHOTOOOpa3vs BHJIOB M JKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IIPUPOJIBI U YSIIOBEYECTBA;

YMEHHE peliaTh OMOJIOTUYSCKUE 3aa4YH, BBISIBJIATH MPUUYMHHO-CIICACTBCHHBIC CBS3H MEXTY HCCICTyeMBIMHU
OHMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHUSIMH, JIeJIaTh BBIBOJIBI U IIPOTHO3bI HA OCHOBAHUH TIOJYYCHHBIX PE3YJIbTATOR;

YMEHHE BBINOJHSTH JJAOOpaTOpHbIE U MpaKTUYeCKue paboThl, COONIOAATh MpaBuiIa Mpu padoTe ¢ yueOHBIM U
1abopaTopHBIM 000PYI0OBAaHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, IMPOBEPATh HMX OSKCICPUMEHTAIBHBIMU CPEJICTBaMH, (OPMYIUPYS IIeNb
WCCIICTIOBAHUS, AaHATTU3UPOBATH TOJyYCHHBIC PE3YJIbTAThI U JIeJIaTh BBIBOIBI;

yMEHHE Yy4acTBOBaTh B Y4YeOHO-HCCIEIOBATENbCKON paboTe 10 OWOJOTHH, DKOJOTHMH W MEAWIUHE,
MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYOJWYHO IPEACTABIATH IMOJYYCHHBIC PE3yIbTaThl Ha
YUEHUYECKUX KOH(DEepeHIIHSIX;

YMEHHE OLIEHMBATh THIOTE3bl M TEOPUU O TPOUCXOKICHUM >KU3HU, 4YEJOBEKa M YEJOBEUECKHUX pac, O
MPUYMHAX, MOCIEICTBHUAX U CIIOCO0aX MPeIOTBPAIICHHS TJI00aTbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBIOOP OymyIeit mpoeCCHOHATBHON NesTEIFHOCTH B 00JaCTH OHOJIOTHH,
9KOJIOTHH, MPHUPOJONOIB30BaHUs, MEAULIUHBI, OMOTEXHOJOTUH, TCUXOJOTUHU, BETEPUHAPHUH, CEIbCKOTO XO35HCTBA,
MUIIEBOM MPOMBIIUIEHHOCTH, YIAyONIsiTh MO3HABAaTEJIbHBIA HWHTEpEC, HAaMNpaBlICHHBIH Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOLIEH mpodeccun U MPOJODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpraHMU3alUsIX CPEIHEro
podecCHOHATBHOTO U BBICIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N KoaunvecTBo yacos
n/ HaumeHnoBaHue pa3/iejioB U TeM NPOrPpaMMBbl KonTposbHbIE IIpax
n Beero padoThI p:
1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI U UX U3YYCHUE 1
3 Buoorus kieTku
4 XUMUYeCKasi OpraHu3aIysl KICTKH 10
3) Crpoenue u GyHKINU KIETKU
6 OOMeH BellecTB U MPEeBpallleHNue YHEPTUU B KIIETKE
7 HacnencrBennas undopmarnus u peaausanus e€ B KIETKE
8 JKu3HEeHHBIN UK KISTKH
9 Ctpoenrie U GYHKIIH OPTaHH3MOB 17 1
10 Pa3MHOkeHME U pa3BUTHE OPraHU3MOB 8
11 ['eneTnka — Hayka 0 HACIEACTBEHHOCTH U M3MEHUNBOCTH 5
OpraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHBOCTU 6
14 I'eneruka yenoBeka 3
15 Cenekiusi OpraHu3MOB 4
16 buoTtexHonorust u cuHTETHYECKask OMOJIOTHS 4 1
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
Ne KoauuecTBo yacoB 1 DJIeKTPOHHbIE
ara
n/ Tema ypoka B Kourpoabubie | IlpakTuuyeckue R — uugposbIe
n cero paGoThI padoThI ¥ odpa3oBaTejibHbIE
pecypcsl
1 bronorus kak KOMIUICKCHAsI HAyKa U KaK 4acTh COBPEMEHHOTO 1 5.09.23
o6mecTBa. YKuBbIE CUCTEMBI U KX CBOMCTBA R
2 YpoBHEBas OpraHu3aIs KUBBIX CHCTEM 1 6.09.23
3 WcTopus OTKPBITHS B N3ydeHUs KIeTKU. KieTouHast Teopus 1 8.09.23
4 Bxonnas koHTposibHas paboTa 1 1 12.09.23
MeTo 16l MOEKYISIPHOM M KJIETOYHOM OMoJIOTHH.
5 ITpakTrueckas padboTa «M3yueHne METOI0B KIETOYHOM 1 05 13.09.23
ounosorun (xpomarorpadusi, smeKTpodopes, '
muddepennnansaoe nenTpudyruposanue, [TLP)»
6 XHUMHUYECKUHN COCTAB KIECTKH 1 19.09.23
7 MuHepanbpHbIC BEIIECTBa KIETKU, UX OMOJIOTHYECKast POJIb 1 20.09.23
Opranndeckue BeniecTBa KIeTkn — Oenku. JJabopaTopHas
8 pabota «O6HapykeHHE OCITKOB C IOMOIIBI0 KAYeCTBEHHBIX 1 0.5 22.09.23
peakuui»
9 CgoiicTBa, ki1accuduxanys u GyHKIuM 0eIKoB 1 26.09.23
10 Oprannueckue BeueCTBa KJIETKH — YIJIEBObI 1 27.09.23
11 Oprannueckue BemecTBa KIETKH — JIMIUIbI 1 29.09.23
Hykneunossie kucnotsl. JITHK u PHK. JlaGopaTtopHas pabota
12 «MccnenoBanne HyKJIEMHOBBIX KUCIOT, BBIACIEHHBIX U3 KIETOK 1 0.5 3.10.23

PAa3JIMIHBIX OPraHU3MOB»




13 Crpoenue u pyakiuu ATD. [Ipyrue nykineo3uarpudocdarst 4.10.23
(HT®D)

14 Cexsenuposanue JIHK. Meroasl reHOMUKY, 6.10.23
TPAaHCKPHUIITOMHUKH, TPOTCOMHKH

15 MeTo/1bl CTPYKTYpHOM OMOJIOTUH 10.10.23

16 Tunel knerok. [IpokapuoTndeckas KieTka 11.10.23

17 Crpoenue sykapuotuyeckoil kierku. [Ipaktuueckas padbora 05 13.10.23
«3yueHne cBOMCTB KJIETOYHOU MEMOpPaHbI» '

18 [ToBepXHOCTHBIH anmapar KJIETKH 17.10.23
OxaoMeMOpaHHbIe Opra”Houabl KieTku. [IpakTtudeckas padora

19 P pratonA P P 0.5 18.10.23
«V3ydenune TBUKCHUS IIUTOTIA3MBI B PACTUTEIHHBIX KIETKAaX)
[TosryaBTOHOMHBIE OPTaHOUBI KJIETKH: MUTOXOHIPHUH,

20 iactuel. JlabopatopHas padora «lccnemoBanne Tia3Mom3a 0.5 20.10.23
W JICTUTa3MOJIA3a B PACTUTEIBHBIX KIETKAX)

21 HememOpanHbIe OpraHOH/IbI KJIETKH 24.10.23

22 Crpoenue u GyHKIUH sapa 25.10.23
CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK SYKapHUOT.

23 JlaboparopHas pabota «/3yueHue cTpoeHus KIETOK 0.5 21.10.23
Pa3IUYHbBIX OPraHU3MOBY
AccUMWIALNS U JUCCUMUJISIIUS — JBE CTOPOHBI

24 MeTtabosm3ma. Tunsl oOMeHa BemecTB. JlabopaTopHas padbora 711.23
«M3yyeHne KaTamuTH4YeCKONW aKTUBHOCTH ()epMEHTOB (Ha o
MpUMepe aMuUIa3bl WIH KaTaaasbl)»
DepMeHTAaTUBHBIN XapaKTep peakiuii KJIETOYHOTO

o5 Mmeraboau3Ma. JlaboparopHas pabota «M3yueHune 05 8.11.23
(epMEeHTaTUBHOTO pacUIeIICHHsI EPOKCHIa BOJIOPOJa B '
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

26 benku-akTuBaTOpHI U OENKU-UHTMOUTOPBI 10.11.23

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 14.11.23




15.11.23

28 doTocunTe3

29 Xemocuntes. JlJaboparopHas padbota «CpaBHEHHE TIPOIECCOB 05 17.11.23
($hoTOCHHTE3a U XEMOCHHTE32) '

30 AmnaspoOHbIe opranu3msl. Buael 6posxenus. JlaboparopHas 21.11.23
pabota «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JBIXAHUSDY

31 AdpoOHBIE OpraHU3Mbl. ITAIbl YHEPTETHUECKOTO OOMEHA 22.11.23

32 DHeprus MeMOpaHHOTO rpajnueHTa mpoToHoB. Cunre3 ATO: 24.11.23
pabota nmpotoHHOU AT®-cuHTa3bI

33 Peakuuu Matpu4HOro cUHTE3a 28.11.23

34 Tpanckpunuus — Marpuunbiid cuaTe3 PHK 29.11.23

35 Tpaucnsus u e€ Tarbl 1.12.23

36 KomupoBanue amunokucnot. Posis pubocom B 6rocuHTE3E 5.12.23
Oenka

37 Opranu3anys reHoMa y TpoKaproT U DyKapuoT 6.12.23

8.12.23

38 MouiekynsapHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapHOT

39 Bupycbl — BHekJIeTOUHbIE (POPMBI )KU3HU U OOIHUraTHbIE 05 12.12.23
napa3uTthl. [IpakTrueckas padota «Co3anue MoJenu BUpyca '

40 BupycHbie 3a0601eBaHus YeJI0BEKa, )KUBOTHBIX, PACTEHUI 13.12.23

41 HanoTtexHoyioruu B OMOJIOTHN U METUITUHE 15.12.23

42 JKU3HEHHBIN UK KIETKH 19.12.23

43 Martpuunsiii cuare3 JJHK 20.12.23

44 Xpomocowmsl. JIabopaTtopHas pabota «3yuenue xpomocom Ha 05 22.12.23
TOTOBBIX MUKpOIIpenapaTax» '

45 Jlemenue KI€TKU — MHUTO3 26.11.23




Tumne! knetok. Kapuokunes u nutokunes. JlabopatopHas

46 pabota «HabmoieHue MUTO3a B KJIETKaX KOHYMKA KOPEIIKa 0.5 27.12.23
JyKa (Ha TOTOBBIX MUKpPOIIpENapaTax)»

47 Peryisuus )KHU3HEHHOTO IUKJIA KIETOK 29.12.23

48 KontponbsHas paborta Ne2 9.01.24

49 Opranusm Kak enuHoe menoe. Tkanu pactenuii. JlabopaTopHas 05 10.01.24
pabota «/3y4ueHne TkaHeH pacTeHU '

50 TkaHu )XKMBOTHBIX U yenoBeka. JlaboparopHas padoTa 05 12.01.24
«3y4eHne TKaHEH JKUBOTHBIX» '

51 Opransl. Cuctemsl opranoB. JlaboparopHast padota «3yuenue 05 16.01.24
OPraHOB LIBETKOBOTO PACTEHUS '

52 Ornopa Tesia OpraHu3MoB 17.01.24

53 JBHKEHKME OPraHU3MOB 19.01.24

54 [TuTanue OpraHu3MoB 23.01.24

e6 [Tutanue NO3BOHOYHBIX )KMBOTHBIX. [THIIeBapUTEBHAS 24.01.24
cUCTEMA YEIOBEKa

56 JIbIXaHUE OPraHUu3MOB 26.01.24

57 JIbIXaHue MO3BOHOYHBIX JKMBOTHBIX U YEIOBEKA 30.01.24

58 TpaHCIIOPT BENMIECTB Y OPTaHU3MOB 31.01.24

59 KpoBeHOCHas cMCTEMa TIO3BOHOYHBIX JKMBOTHBIX M Y€EIOBEKA 2.02.24

60 BblijienieHre y opraHu3mMoB 6.02.24

61 3ammra y OpraHu3MoB 7.02.24

62 MMMyHHas cucTeMa 4eI0oBeKa 9.02.24

63 Pa3apaxuMOCTh U PETYISIHS Y OPraHu3MOB 13.02.24




64 I'ymopanbHas perymsiius ¥ SHIOKPUHHAS CUCTEMA KUBOTHBIX U 14.02.24
YeJoBeKa

65 ®opMbI pa3MHOXKEHHSI OPIaHU3MOB 16.02.24

66 [TooBoE pa3MHOKECHHE 20.02.24

67 Meiio3 21.02.24
I'amerorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

68 JIaboparopHas pabota «/3ydeHue CTpOCHHS IMOJIOBBIX KIETOK 0.5 21.02.24
Ha TOTOBBIX MUKPOIIPETIapaTaxy

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 28.02.24

70 3akiaika OpraHoB M TKaHEH U3 3apOJIBIIIEBHIX JIUCTKOB 1.03.24
Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas paboTta

71 «BpIsBIIEHNE TIPU3HAKOB CXOJICTBA 3apOIBIIICH TTO3BOHOYHBIX 0.5 5.03.24
KUBOTHBIX)»

79 PaszmHoxeHHe u pasButue pacteHuil. JlJaboparopHas paboTa 05 6.03.24
«CTpoeHue OpraHoB Pa3MHOKEHUSI BBICIIIUX PACTCHUN»

73 HcTopust CTaHOBJICHHUS M Pa3BUTHSI TCHETUKU KaK HAYKU 12.03.24
OCHOBHBIE OHATHS U CUMBOJIBI TeHeTHKH. JIaGopaTopHast 13.03.24

74 pabora «JIlpo3odmiia kak 00BEKT FreHEeTUYECKUX 0.5
UCCIIEIOBAHUID
3aKOHOMEPHOCTH HaCJIeIOBaHHS IPU3HAKOB. MOHOTHOPUIHOE

75 ckpemuBanue. [Ipaktuueckas padota "M3yuenue pe3ynbTaToB 0.5 15.03.24
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30 I

76 [{uTonornyeckre OCHOBbI MOHOTHOPHUIHOTO CKpEIMBAaHUS 19.03.24

77 Ananmuzupyloiee ckpenBanue. Hermonxnoe noMuHupoBaHue 20.03.24
JurubpunHoe ckpenuBanue. [lpakruueckas padora

78 «M3ydenue pe3yabTaToB AUTHOPUIHOTO CKPELIMBAHUS Y 0.5 22.03.24

IPpO30(PUITBD»




3.04.24

79 [{uTonornyeckre OCHOBBI JUTMOPHIHOTO CKPEIUBAHUS

80 CueruieHHOE HaClIeJJOBaHUE MTPU3HAKOB 5.04.24

81 XpoMocoMHas TEOpUST HACIEICTBEHHOCTH 9.04.24

82 I'eneruka nosa 10.04.24

83 ['eHoTHIT KaK 1IEIIOCTHAS CHCTEMA 12.04.24

84 I'eHeTHYECKUI KOHTPOJIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U 16.04.24
YeoBeKa

85 MN3MeH4YnBOCTH NMPU3HAKOB. BHUIBI N3MEHUYNBOCTH 17.04.24

86 Mo udukanroHHass U3MEHIHNBOCTh 19.04.24
Bapuarnmonsslii psg v BapuaniuonHasi kpusas. JlabopaTopHas

87 pabora «ccienoBanne 3aKOHOMEPHOCTEN MO U (PUKAIIMOHHON 05 23.04.24
M3MEHYHUBOCTHU. [IocTpoeHne BapuallMOHHOTO psiaa U '
BapHallMOHHOW KPUBOW»

88 I'enoTunuyeckas n3MeHunBocTh. KoMOMHaTHBHAS 24.04.24
WU3MEHYHUBOCTb

89 MyraunoHHast u3MeH4MBOCTb. [IpakTnyeckas pabora 05 26.04.24
«MyTtanuu y 1po30¢uiibl (Ha FOTOBBIX MUKpOIIpEnapaTax)» '

90 3aKOHOMEPHOCTH MYTAI[MOHHOIO IIpoliecca. DNMUIeHEeTHKa U 30.04.24
SMUIeHOMHUKA

o1 I'enetnka yenoseka. [Ipaktuueckas padora «CocTtaBiieHue u 05 3.05.24
aHaJIM3 POJIOCIOBHOI '

92 MeTtoapl MEIUIIMHCKON I'€HETUKHU 7.05.24

03 3HayeHne MeIMIIMHCKON T'eHEeTUKH B IPEAOTBPALLCHUH U 8.05.24
JIeUEHUH FeHETUYECKUX 3a00JIeBaHU YeIoBeKa
OcHoBHBbIe IOHATHS cenekuuu. JlabopaTopHas pabora

94 «M3yueHne copToB KyJIbTYPHBIX PACTEHUI U MOPOJ TOMAIIHUX 0.5 10.05.24

KHUBOTHBIX»




95 Mertoap! cenekIMoHHOK paboThl. JlJabopaTopHas pabora 1 05 14.05.24
«M3yueHne METOZI0B CEIEKIUU PACTEHUID) '

96 JIOCTWKEHMS CEJIEKIIUU PACTEHUI U )KUBOTHBIX. [IpakTuueckas 1 15.05.24
paborta «I[IpuBUBKa pacTeHMID»

97 CoxpaHeHue, U3y4eHHE U UCTI0JIb30BaHUE T'€HETUUYECKUX 1 17.05.24
pecypcos

98 buoTtexHonorus kak Hayka v OTpacib IPOU3BOJICTBA. 1 05 21.05.24
[TpakTaeckas pabora «/3ydeHre 00bEKTOB OMOTEXHOIOTUIY

99 KonTtponsHas pabora Ne3 1 22.05.24

100 OcHOBHBIC HAMPABICHUS CHHTETUICCKON OMOJIOTHH 1 24.05.24

101 XpOMOCOMHAsI ¥ T€HHAs1 HHKEHEPUs 1 28.05.24

102 Memunuuckue ouorexrosorun. [ToBropenue, 0600meHuE, 1 29.05.24
cUcCTeMaTu3alus 3HaHUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13.5




