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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo yuebHomy npenmety "buonorus" (nmanee - OGHOJOTHS) Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBanHus pa3paborana Ha ocHOBe DezepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBaHuu B
Poccuiickoit @enepauuny, PI'OC COO, Konnenuuu npenogaBanus ydeOHoro npeamera «buonorus» u
OCHOBHBIX TIOJIOKCHHUH (efepanbHoi pabodeit mporpaMMbl BOCITUTAHHUS.

VYuebublii npenmet «buonorusy yriyonéaaoro ypous usydenus (10—11 kmaccor) aBnsieTcss OQHUM U3
KOMITOHEHTOB MpeaMeTHol obnactu «EctecTBeHHO-HayuyHble mpeameTsl». CornacHo nonoxeHusm OPI'OC
COO mnpoduibHble yueOHBIE MPEIMEThI, M3ydyaeMble HA YIIIYOJIEHHOM YpOBHE, SBISIFOTCS CIIOCOOOM
mupdepeHnman  00ydeHHsT Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUsS W TPU3BAHBI OOCCIICUYHTH
MIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPETHUM NMPO(HECCHOHATBHBIM U BBICIITUM
oOpazoBanueM. B ToO xe BpeMs KaXIblii M3 ITHX y4EOHBIX MPEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha
MIPUOPUTETHOE pEIIeHNEe 00pa30BaTENbHBIX, BOCHUTATEIBHBIX M PA3BUBAIONIMX 3a7a4, CBS3AHHBIX C
npodopueHTanueit 00yJaroumxcs U CTUMYIUPOBAHUEM MHTEepeca K KOHKPETHON 001acTh HAyYHOTO 3HAHMUS,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOM, YKOJIOTHEH, ICUXOJIOTHEHN, CIOPTOM HJIM BOCHHBIM JICJIOM.

[IporpamMma mo yueOHOMY npeamery "buonorus" na€r mpeacTaBieHUe O LETH U 3aJadaxX H3ydeHUs
yueOHoro mnpeamera «buosiorus» Ha yriyoJ€HHOM ypOBHE, OmpenessieT o0si3aTeabHOe (MHBApUAHTHOR)
MPEeIMETHOE COJIepiKaHue, €ro CTPYKTYpUpPOBAHHME MO pa3feliaM M TeMaM, paclpeielieHHe Mo Kiaccam,
PEKOMEHJIyeT TOCJIeIOBATEIbHOCTh H3Y4YEHHUs YYEOHOro mMaTepuayia ¢ Yy4€TOM MEKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKU y4eOHOro mpollecca, BO3PACTHBIX OCOoOeHHOCTel oOyuaromuxcs. B
mnporpaMMme 1Mo OHOJIOTUM PEeaTu30BaH IMPUHIUIN MPEEMCTBEHHOCTH C M3YyYEHHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOTO 001ero oOpa3zoBaHusi, Ojaroaapsi 4eMy MpoOCMAaTpPUBAETCS HAMPABICHHOCTh Ha IMOCIEIyIOIee
pa3BuTHE OWOJIOTMYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIICHUS, TIPECTaBICHUN O 3J0POBOM 00pa3e *U3HU, Ha BOCIIUTAHUE
OEpeKHOTO OTHOIICHUSI K OKPYKAIOIIEH MPUpOHON cpeae. B mporpamme 1mo OMONOTHU TaKkKe MOKa3aHbI
BO3MOXXHOCTH y4ueOHoro npenmera «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO k muaHUpyeMbIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEAMETHBIM pPe3yJibTaTaM O0O0y4YeHUss U B (DOPMUPOBAHHH OCHOBHBIX
BUJIOB y4eOHO-TI03HABATEILHOM JIEATEIBHOCTH O0YYarOMIMXCs M0 OCBOSHHUIO COJIEPKaHUs OMOIOTHYECKOTO
o0pa3oBaHMs Ha YPOBHE CPEHEr0 0011Iero 00pa3oBaHus.

VYueOusiii mpenmer «buonorus» Ha ypoBHE cpemHero oOmero oOpa3oBaHHsA ~ 3aBepIIaeT
OuosiorMueckoe o00pa3oBaHWE B IIKOJE W OPUEHTHUPOBAH HA pACHIMPEHHE | YIUIYOJICHHE 3HaHUU
oOydaromuxcst 0 KUBOM MPHUPOAE, OCHOBAX MOJIGKYJSIPHOM U KJIETOYHOW OMOIOTHH, IMOPUOIOTHUU U
OMOJIOTUM PA3BUTHS, TCHETUKH, CEJICKITUU, OMOTEXHOJIOTUU, IBOIOIIMOHHOTO YUEHUS U DKOJIOTHUH.

Nzydenne yueOHoro mpeamera «buonorusy Ha yriyOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
Oo0yJarommxcsi K IMOCJIEAYIOMEMY TMOJIYYECHUI0O OUOJIOTHYECKOTO 00pa30oBaHUSI B By3aX M OpPraHU3aIMIX
cpenHero mpodeccuoHanbHOrOo  0OpazoBaHus. (OCHOBY €ro COJEp)KaHUs COCTAaBISIET CHCTEMa
OMOJIOTUYECKUX 3HAHUH, TIOJTYYCHHBIX TIPU U3YUYEHUH O00yUJaIOIIUMHUCS COOTBETCTBYIOIINX CHCTEMAaTHUECKHUX
pa3nenoB OMOJOTHUU HAa YPOBHE OCHOBHOTO 00Imiero oopazoBanusi, B 10—11 kimaccax 3T 3HaHHS MOTYYarOT
pazButue. Tak, pacimMpeHsl W YIUIYOJICHBI OMOJOTHYECKHE 3HAHWUS O PACTEHUSAX, XKUBOTHBIX, TpuoOax,
OaKkTepusx, OpraHu3Me YeJIOBEeKa, OOIMMX 3aKOHOMEPHOCTSAX JKWU3HM, JOIMOJIHUTENBHO BKIIOYCHBI
OMOJIOTHUYECKHE CBEACHUS TMPHUKIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPhle MOXXHO HCIIOJIb30BaTh Kak
OPUEHTHPHI JIJIS MTOCIIEYIONIero BeIOOpa npodeccun. BosMoxkHa Tak:ke HHTEerparus ONOoJIOTHUeCKUX 3HAHHMA
C COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYEHHBIMH OOYYAIOIIMMUCS TIPH H3Y4YCHHH (PU3UKH, XUMHH,
reorpaduu U MaTEMaTUKH.

CtpykTypa mporpammbl 1o y4deOHOMY mpenmery "buomorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
ABOJIIOIIMOHHBINA TOIXObl K H3ydeHUI0 Ouonoruu. CoriacHO UM, U3y4JaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTEPHBIC IS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIMH, SBOJIIOIUHA OPTAaHUYECKOT0 MUpa Ha 3emie,
COXpaHEHHUs OMOJIOTUYECKOTO pa3HOoOpasus miaHeTsl. Tak, B 10 ki1acce u3y4aroTcsi OCHOBBI MOJICKYISIPHOU
U KJIETOYHOW OHOJIOTHH, SMOPUOJNIOTMHM U OMOJOTHH PA3BUTHUS, T€HETUKH U CEJIEKIIMH, OMOTEXHOJIOTUHU U
CUHTETHUYECKON OMOJIOTHH, aKTYaTH3UPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHWKE, 300JI0THUH, aHATOMHUU,



¢uznonornn yenoseka. B 11 kmacce u3ydarorcsi 3BOJIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHH U YYEHUE O
ounocdepe.

VYueOubiii mpeamer «buonorus» Mpu3BaH 00ECIEYUTH OCBOCHHE OOYUYAIONUMUCS OMOJOTHYECKHX
TEOpUN U 3aKOHOB, WJCH, MPUHIUIIOB U MPaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAY4HOI
KapTUHBI MHUpa, 3HAHUI O CTPOCHHMH, MHOTOOOpasMM M OCOOCHHOCTAX KIIETKH, OPraHW3Ma, MOMYJISALHUH,
OMOIIeH03a, JKOCHUCTEMBI, O BBIJAIOUIMXCS HAYYHBIX JOCTHIKEHHSIX, COBPEMEHHBIX HCCIIEJJOBAHUSIX B
OMOJIOTUH, TPUKIAJHBIX acleKTaX OMOJIOTMYECKUX 3HaHUU. Jns pa3BUTHS W TOAJAEpKaHHS HHTEpeca
oOyuaromuxcsi K OMOJIOTUU HApsAIy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COACPKAHUU
IIPOTpaMMBbI 0 OMOJIOTUU TIPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHUS U Pa3BUTHSI TOM MM MHOM
oOnacti OWOJIOTHMH, BKJIAJJOM OTEYECTBEHHBIX U 3apyOekHBIX YUYEHBIX B pEIHICHHE Ba)KHEHUIINX
OMOJIOTUYECKHUX U HKOJIOTHYECKUX MPOOIIEM.

Henp wu3yuenuss yueOHoro mnpeamera «buonorus» Ha yriIyOJIEHHOM YpOBHE — OBIIQJICHHE
00y4aroIUMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIHOHAIBHOW OpPraHU3aIMK KUBBIX CUCTEM PA3HOTO PaHTa U
MpuoOpeTeHne YMEHUH MCIIONb30BaTh 3TH 3HaHHUS B (HOPMUPOBAHMM MHTEpeca K ONpeneiaéHHOW olnactu
npoeCCHOHATBHON JIEATEIEHOCTH, CBSI3aHHON ¢ OHOJOrHed, WiM K BBIOOPY y4eOHOTO 3aBeNeHHs JUIA
MIPOJIOIKEHHSI OMOJIOTUYECKOT0 00pa30BaHUsl.

JlocTiwkeHne 1enu wu3ydeHuss ydeOHoro mpeamera «buomorus» Ha  yriayOn€éHHOM — ypOBHE
o0ecreunBaeTcs peleHueM CIeAYoInX 3a1ay:

OCBOCHHE O0YYaIOUIMMHUCS CUCTEMBI OMOJIOTUYECKIX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSIX,
KOHIEMIUAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M TMpaBUiIaX, COCTaBISIOUIMX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYIO KAPTHHY MUPA; O CTPOSHUH, MHOT000pa3iH U 0COOEHHOCTSIX OMOJIIOTUYECKUX CUCTEM
(k1eTka, opraHu3M, HOMYJIALNS, BUJ, OMOreoneHos3, ornochepa); 0 BhIIAIOUINXCA OTKPBITHSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIGHHE OO0y4arouuxcs C METOJAaMH T[O3HAHUS J>KMBOM TNPUPOABI: HMCCIEIOBATEIHCKUMU
METOJIaMU OWOJIOTHYECKUX HAYK (MOJICKYJISIPHOW W KJICTOYHOH OWOJIOTHH, YMOpPHOJIOTUU W OHOJIOTUU
Pa3BUTHSL, TEHETUKU U CENIEKIIUHN, OMOTEXHOJIOTUN U CUHTETUYECKON OMOJIOTHH, MaJ€OHTOIOIUH, SKOJIOTHHN);
METOJIaMU CaMOCTOSITEIbHOIO NPOBEIECHUS OMOJIOTMYECKUX HCCIIEOBAaHUNM B JabOpaTopuu U B MPHUPOAE
(HabnroieHMe, U3MEepEeHHe, SKCIIEPUMEHT, MOJIETUPOBAHNUE);

OBJIaJICHHE O0YYarOIIMMHCSI YMEHUSMU: CaMOCTOSITEIbHO HAaXOAUTh, aHAJIM3UPOBATh U UCIOJIb30BaTh
Ouosiornyeckyro MHGOPMAlMIO; TOJIb30BaThCsl  OMOJIOTMYECKOM TEPMHHOJIOTHEH U CHUMBOJMKOM;
YCTQHABJIMBATH CBSI3b MEXAY Pa3BUTHEM OHOJOTMH M COIMAIbHO-DKOHOMHYECKHMH W SKOJIOTHYECKHUMHU
npobjeMaMy YellOBeUeCTBa; OLEHUBATh MOCJIEACTBUS CBOCH JEATENIbHOCTU 110 OTHOIIEHHUIO K OKPYXKarolei
MPUPOJHON cpele, COOCTBEHHOMY 3/I0pPOBBIO M 3[0POBBI0 OKPYXKAIOLIUX JIFOJIEH; OOOCHOBBIBATH WU
coOmogaTh Mepbl NPOQUIAKTUKY HHQPEKIHOHHBIX 3a00JeBaHMN, INpaBUja IOBEAECHUS B IMPUPOJIE H
oOecnieueHus: 0€30MacCHOCTH COOCTBEHHOM JKU3HEESATENIbHOCTH B UPE3BbIYANHBIX CUTYALUAX MPUPOIHOTO U
TEXHOTE€HHOI'0 XapaKTepa; XapakTepU30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00JacTH OHOJIOTHY;

pa3BUTHE y 00YYAIOIINXCS MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Mpoliecce 3HAKOMCTBA C
BBIJIAIOIIMMUCS  OTKPBITUSIMH M COBPEMEHHBIMH HCCIEIOBAaHUSIMU B OWOJOTHH, pPEIIAeMBIMH IO
npoOIeMaMy, METOMOJIOTHEH  OWOJIOTHYECKOTO  MCCIICOBAaHUS, TPOBEICHHUS  OKCIIEPUMEHTAIBHBIX
HCCIIEIOBAaHMM, PEIIeHNs] OMOJIOTHYECKUX 3a/1a4, MOJIETUPOBAHHS OMOJIOTHYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y 00YJAOIIUXCsl IEHHOCTHOTO OTHOIICHHUS K KUBOW MPUPOJIC B IIETOM M K OTICIBHBIM €&
00BbEKTaM M SIBJICHUSAM; (OPMUPOBAHHE HKOJOTMYECKOW, M€HETHYECKOH I'paMOTHOCTH, OOIIEH KyJIbTyphl
MOBEJICHHSI B IPUPO/IC; MHTETPALNU €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpereHne  OOydaloUMMHCA  KOMIIETEHTHOCTM B PallMOHAJIBHOM  MPUPOAONOIH30BAHUHU
(cobmronenne TpaBWII TOBEACHHS B TPHUPOJAE, OXPaHBl BUIOB, JKOCHUCTEM, Ouochepsl), COXpaHCHUU
COOCTBEHHOTO 37I0POBBS U 3/I0POBbsI OKPYXAIOIIUX JItoJeil (coOmroaenuss Mep npoduiaakTUky 3a00JIeBaHUH,
obecriedeHne OE30MACHOCTH  JKU3HEACATEIBHOCTH B UPE3BBIYAHHBIX CHTYalUsAX TPUPOJHOTO H
TEXHOTEHHOI'0 XapaKkTepa) Ha OCHOBE HCIIOJIb30BAaHUS OMOJIOTHYECKUX 3HAHWN M yMEHUH B MOBCEIHEBHOM
KH3HH,

CO3JIaHHE YCIIOBHH JJIs1 OCO3HAHHOTO BbIOOpa OOYYarOIIMMUCS MHIUBUAYaJTbHOM 00pazoBaTeIbHOMN
TPaeKTOPHUH, CIIOCOOCTBYIOMIECH MOCIIEAYIOMEMY MPOPECCHOHATHPHOMY CaMOOIPEAEIEHUIO, B COOTBETCTBUH
C UHIMBHIyaJbHBIMH HHTEPECAMHU U MOTPEOHOCTSAMHU PErHoHa.



OO1u1ee yncno YacoB, OTBEACHHBIX HA M3y4YeHUE OMOJIOTUHU Ha YTIIyOJIEHHOM YPOBHE CPEHET0 00IIero
oOpazoBanus, coctaisieT 204 gyaca: B 10 kmacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3
yaca B HEJICIIO).

OT10op opraHM3alMOHHBIX (POPM, METOJIOB M CPEACTB OOYUYCHHUsI OMOJIOTHH OCYIIECTBISICTCS C yIETOM
ceun(UKA €ro CcojAep)KaHWsi W HalpaBJICHHOCTH Ha MPOJOJDKEHHE OHOJIOrMYecKoro oOpa3oBaHuUsl B
OpraHU3aIMsIX CPEIHEr0 MPOPECCHOHATBHOTO B BBICIIIET0 00pa30BaHusl.

OO0s3aTenbHBIM YCIIOBHEM NPU O0YYEHUU OMOJIOTHU Ha YriyOJIEHHOM YPOBHE SIBISETCS NMPOBEICHUE
1a00paTOPHBIX M TPAKTHYECKUX pabor. Tarkke ydactue OOydYAIONMIMXCS B BBIMOJHEHHH TPOCKTHBIX WU
yueOHO-HMCCIIeIOBATENbCKUX PAabOT, TEeMAaTUKa KOTOPBIX OMpEAEISeTCsS yYUTENeM Ha OCHOBE MMEIOUIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.

1. COAEP) KAHUE OBYUEHUSA

10 KJIACC
Conepxkanve TPOrpaMMbl, BBIJICJIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY TOCYIAPCTBEHHOW HTOTOBOM
arrectaruu (I'NMA).

Tema 1. Buosorusi Kak Hayka

CoBpemenHnast Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wuctopusi pa3BuTHS OHOJIOTHHU.
buonornueckne Hayku W u3ydaemble UMHU MpoOsiemMbl. DyHAaMEHTaIbHBIC, MPUKIAJHBIE U TIOUCKOBBIC
HAy4YHBIEC UCCIIEIOBAaHUS B OUOJIOTHH.

3HaueHue OWONOTUM B (POPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccuu, cBsazanHble ¢ Ouonorueld. 3HaueHUE OHOJOTHUU B TMPAKTUYECKOW NEATETHHOCTH YellOBEKa:
MEJUIIMHE, CETHCKOM X035HCTBE, TPOMBIIIUICHHOCTH, OXPaHe TTPUPO/IBI.

JleMoOHCTpaLuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. ['apseit, I'. Menens,

B. W. Bepuanckuii, W. II. [TaBnoB, M. W. MeunukoB, H. U. BaBunos, H. B. Tumodees-Pecosckuii,
Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauie! U cxeMbl: «CBsi3b OMOJIOTUH C IPYTMMH HayKaMu», «CuctemMa OMOJIOTHYECKUX HayK.

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak TpeaMeT wulydeHus Ouonorud. CBONCTBA JKMBBIX CHCTEM: E€IWHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CJIO0XHOCTh M YHOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3AIUs, CAMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUMBOCTh, POCT U PA3BUTHE.

YpoBHH OpraHM3alfK KUBBIX CHUCTEM: MOJEKYJISPHBINA, KIETOUHBIN, TKAHEBBIM, OPraHU3MEHHBIN,
MOMYJISIITHOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTeoneHoTHIecKHii), buochepusit. [Iporeccrl, mpoucxoasiiue
B ’KMBBIX cuctemax. OCHOBHbIe IpHU3HaAKU kKUBOro. XKu3up kak ¢opma cymiectBoBanusi matepuu. Hayku,
M3YyYalolllle KUBbIE CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3AIINH.



N3yuenne kuBBIX cucTeM. MeTtonbl Ouosoruveckoil Hayku. HaOmromenuwe, u3MepeHue,
SKCIEPUMEHT, CHCTeMaru3auus, MertaaHanu3. [loHsTHE O 3aBUCMMOM M HE3aBUCHUMOW MEPEMEHHOM.
[TnaaupoBanue skcrepuMenTa. [loctaHoBka u poBepka runores. Hynesas runoresa. [ToHsiTHE BEIOOPKH U
e gocroBepHOCTh. Paz0poc B Oronornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOTYYSHHBIX PE3yIbTaToB.
[IpuunHb HCKaKEHUS PE3YJIbTATOB IKCIIEpUMEHTA. [IoHsATHE CTATUCTUYECKOTO TECTa.

JleMoHCTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIC TTPU3HAKH KU3HNY, «bromornyeckue cuctembl», «CBOMCTBA KUBOM
MaTEpUn», «Y POBHU OpraHU3aluu KUBOU NPUPOAb», «CTpOeHUE )KUBOTHOMN KIETKU», « TKaHU KUBOTHBIX),
«CucTeMBbl OPraHoB YEIOBEYECKOT0 Opranu3may, «buoreonenos», «buocdepay, «MeToabl U3ydeHHs )KUBOU
IIPUPOABDY.

Oo6opynoBanue: 1abopatopHoe 000pyJOBaHME JJisi TMPOBEACHUS HAOMIOACHWN, W3MEPEHUH,
AKCIIEPUMEHTOB.

HpaKTH‘leCKaH paﬁoTa «Hcnonp3oBaHuE Ppa3JIMYHbIX METOAOB IIPU U3YUCHUH KHUBBIX CUCTCM)).

Tema 3. Buosorusi KJieTku

Knetka — cTpykTypHO-QyHKIIMOHAIbHAS €IWHUIA >KUBOTO. MCTOpHS OTKpBHITUS KIETKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIsann, M. lllneiinen, P. BupxoB). OCHOBHBIE TOJIOKESHUS
COBPEMEHHOM KIIETOYHON TEOPHHU.

MeTosbl MOJNEKYISIpHOW M KIETOYHOM OMOJIOTHMHM: MHKPOCKOIHUS, XpoMaTorpadus, 31aeKkTpodopes,
METOJl MEUEHBIX aToMOB, AU depeHnnanbHoe HEHTPUPYrUpOBaHUe, KYIbTUBUPOBAHUE KIIETOK. M3yuenue
@ukcuposannvlx  Kiemok. OJIEKTPOHHAs MUKpockonus. Kougokanvuas mukpockonus. Bumanvhoe
(l’lpMOfCLL?HeHHOQ) usydernue Ki1emok.

JleMoHCTpanuu

Ioprpetsl: P. I'yk, A. JleBenryk, T. [lIann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuubl 1 cxeMmbl: «CBETOBOM MHKpPOCKOI», «DJIEKTPOHHBIM MUKpockomy, «Mctopus pa3BuTHS
METOJI0B MUKPOCKOITUI.

OO0GopynoBaHue: CBETOBOM ~ MHKPOCKOI,  MHUKpPOIpernmapaTbl  PacTUTEIbHBIX, JKUBOTHBIX M
OaKTepUaTHHBIX KIIETOK.

IpakTuyeckass  padora «/3ydeHne  MeTOAOB  KJIETOYHOM  Oumosoruum  (Xpomarorpadus,
anextpodopes, muddepennuanbaoe enTpudyruporanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH



XUMUYECKUN COCTAaB KIETKA. Makpo-, MUKpPO- M YJIbTpaMHKpOdJIeMEHThl. Boma m €€ ponb Kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUH KJIETKH, TEIJIOpEryaauud. MuHepaabHble BellecTBa
KIJICTKHU, UX 6I/IOHOFI/I‘-IGCK3,SI POJIb. Posnp KaTHOHOB 1 aHMOHOB B KJICTKE.

Opranuyeckue BeleCTBA KJIETKU. buonormueckue nonumMepsl. benku. AMHHOKHUCIOTHBIM COCTaB
6enkoB. CTpykTypbl OenkoBoil monekynsl. IlepBuunas cTpykrypa Oenka, mentuiHas cBA3b. Bropuunas,
TpeTUYHasi, 4YeTBepTHYHass CTPYKTypbl. JleHarypamus. CBoiictBa OenkoB. Kraccudukanus Oenkos.
buonornueckue GpyHkimuu 6enKoB. [lpuonui.

VYrineBonbl. MoHOcaxapuapl, IUCaxapubl, OJIMTOCAaXapuabl M Tonucaxapuabl. OOmmi rmiaH
CTpOCHHUS 1 (PU3UKO-XUMUIECKIE CBOMCTBA YIIIeBOJOB. bronorndeckue GyHKIIUU YTIIEBOOB.

Jlunuper.  TmapodunbHO-TUApOGdOOHBIE CcBoMcTBa. Kitaccupukanus IunmuaoB. TpUTIUIEPUIIB,
dbochomunuabl, BOCKH, cTepouibl. buomornyeckue QyHkmuu aumuaoB. OOIIMe CBOMCTBA OMOJIOTUYESCKHX
MeMOpaH — TeKy4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJIYIIPOHUIIACMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Crpoenue nykienHoBbix kucior. Hykmeorunsl. [Ipuninun
koMmiuiementapHoctu. I[Ipaswio Yapradda. Crpykrypa JJHK — nBoiinas crimpaib. MecTOHaXOXICHUE U
ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crtpoenue monekynbsl AT®. Makpospruueckue cBs3u B Mojekyine AT®. buonornyeckue QyHKIHH
AT®. BoccTaHOBJICHHBIE TIEPEHOCUYHMKH, WX (YHKIHH B KICTKE. /pyeue Hykieozuompugpocgamol
(HT®). CexBenupoanue JIHK. Memoow eenomuku, mpanckpunmomuxu, npomeomuxiu.

CrpykTypHast Ouosorusi: OuoxuMuyeckue U Ouodu3Myeckue HCCIeOBaHUs cOcTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOIeKyl. Moodenupoganue cmpykmypol U (QYHKYud OUOMONEKYL U UX
Komniekcos. Komnvlomepnulii Ou3aiin u Opeanuieckull Cunme3 OUOMONEKY U UX HeNPUPOOHBIX AHANLO208.

JleMoHCTpaLuu

Hoptpersr: JI. [Tomunar,  JIx. Yorcon, @. Kpux, M. Yunkunc, P.®pauxaun, @. Conrep,
C. [Ipy3unep.

QI/IaFQaMMLIZ «PaCHpeI[eJ'ICHI/IC XUMHYECKHUX JJIEMEHTOB B HEXKHBOU npupoac», «PacnpeneHeHI/Ie
XUMHYECKHUX AJIEMEHTOB B )KUBOU pupoacH».

Tabmuubl u cxemsl: «Ilepruoanueckass Tabaua XUMHUYECKUX BJIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOb», «BemectBa B coctaBe OpraHu3moBy», «CTpoeHHe MOJeKylbl Oenka», «CTpyKTypbl OenkoBOi
MOJIEKYIIBD», «CTpOEHHE MOJIEKYJI YIIIEBOJAOB», «CTpOeHNHE MOJIEKYJ TUNUA0B», «HyKienHOBBIE KUCIIOTHDY,
«Ctpoenue mosekysibl ATDx.

O6opynoBaHue: XuMUYeckasi ocyzia ¥ 000py10BaHUE.

Jla6opaTopnasi pa6ora «O6HapyxeHne OETKOB C MOMOIIBIO KAUeCTBEHHBIX PEAKIIHI.

JIaﬁopaTopHaﬂ paﬁoTa «HccnenoBanue HYKJIICHMHOBBIX KHUCJIOT, BBIACJICHHBIX U3 KIICTOK Pa3JIMYHbIX
OpPraHu3MoOB».

Tema 5. CtpoeHue n QyHKIUM KJIETKH



Tunsl KJIETOK: 2yKapuoTHyeckas U npokapruotruyeckas. CTpyKTypHO-QyHKIIMOHAIbHbIE 00pa30BaHUs
KJICTKU.

Ctpoenue mnpokapuoThueckord kieTku. Kierounas crteHka Oaktepuit m apxeil. OcoOeHHOCTH
CTpOCHHS TeTepoTpo(HON M aBTOTPO(HON NPOKAPUOTUYECKUX KIETOK. MecTo W pojb NPOKapHOT B
OnoleHO03ax.

Crpoenne u (QyHKIMOHMpPOBAHUE JYKAPUOTHYECKOM KieTkH. [lma3smatmueckas wmemOpaHa
(mnazmanemma). CTpyKTypa IUIa3MaTHYecKOd MeMmOpaHbl. TpaHCHOPT BEWIECTB uepe3 IIa3MaTHUECKYIO
MeMOpaHny: mnaccuBHbld (Muddy3us, obneruéHHas muddy3us), aKTHUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcnopt). [lomynponunaemocts MmeMOpanbl. Pabota HaTpuii-KaaueBOro Hacoca. DHIOLUTO3:
OUHONINTO3, (aronnTo3. Ok3omuro3. Kietounas crenka. CTpykTypa W (DYHKUMH KJIETOYHOH CTEHKH
pacteHuii, rpudoB.

Huronnazma. Llurtozons.  Llutockener.  JIpwkenwe  1murTomuiazmbl.  OpraHougbl  KJIETKH.
OpHoMeMOpaHHbIE OpraHouAbl KJIETKU: 3HjomIa3mMaruyeckas cetb (O1IC), annapat ['onabaxu, TM30COMBI,
ux cTpoeHue u QpyHKuuMU. B3auMocCBsI3b OJHOMEMOpPAaHHBIX OPraHOMIOB KiIeTKH. CTpOeHUE TpaHyIspHOrO
petukynyma. Mexanusm nanpasnenus oenxog ¢ IIIC. Cunte3 pacTBOpUMBIX OeiakoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['mankuii (arpaHysisipHbI) SHAOIUIaA3MATHUECKUN peTukynyM. CekpeTopHas (QyHKUIMs amnmapaTa
Tonbmxu. Moougpurayus  benkos 6 annapame [onvdxucu. Copmupoexka 0Oerkos 6 annapame
Tonvoorcu. TpancnopT BeliecTB B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOU/IBI KJIETKU: MUTOXOHAPUH, TUIACTUIBL. [IpoucxodcoerHue MumoxoHoputi u
nracmuo. Cumbuocenez (K.C. Mepeosickosckuii, JI. Mapeynuc). CtpoeHue W (YHKIIUM MHTOXOHAPUN |
wiactu. [lepBuuHbIe, BTOPUYHBIE U CIOKHBIEC IIACTHIBI (POTOCUHTE3UPYIOLINX SYKApPUOT. XJIOPOIUIACTHI,
XPOMOIUIACTBI, TEUKOIUIACTHI BBICIIINX PACTCHUM.

HemeMmOpannbie opranouasl kiaeTku CTpoeHHe UM (QYHKIHH HEeMEMOpaHHBIX OpPraHOWJOB KIIETKH.
PubGocowmsl. Ilpomescymounvie  unamenmer.  MUKpOOUIAMEHTBI. AKmunosbie — MUKPOQDUIAMEHMbL.
MpllieuHble  KIETKH. AKMUHOGblE KOMNOHEHmMbl HeMblueuHblx Kiemok. MukpoTpyoouku. Kietounsiit
neHtp. CTpoeHue u ABMKEHHE KI'YTHKOB M pecHHuYeK. MUKpoTpyOouku mutoruiasMel. Llentpuons. berxu,
accoyuuposanmvie ¢ MUKpoguiamenmamu u Muxpompyoouxamu. Momopuvie benxu.

Anpo. OOosouka siApa, XpOMATHH, KapUOILJIa3Ma, SAPBIINIKH, UX CTpOeHHEe U (QyHKUMH. SnepHbiit
0enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PacHojiOKEHHE XPOMOCOM B MHTEp(hazHOM spe. Jyxpomamun u
eemepoxpomamun. belkn XpomaTtuHa — THCTOHBL Juuamuka s0epHou 000104Ku 6 mumo3ze. HoepHulii
Mmpancnopm.

Knerounsie BrmroueHws. CpaBHUTENTbHAS XapaKTEPUCTHKA KIETOK JYKApHOT (pacTHTEIHHOM,
KUBOTHOMU, TpUOHON).

JAeMoHcTpanuu
Hoprpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.
Tabmuiel 1 cxembl: «CTpoeHHE SYKApUOTUYECKON KIeTKn», «CTpoeHHe KUBOTHOM KIETKN»,

«CTpOCHI/Ie paCTHTeHLHOﬁ KIICTKH», <<CTpOCHI/IC MUTOXOHAPUN, ((ﬂI[pO)), ((CTpOCHI/Ie HpOK&pHOTH‘-ICCKOﬁ
KIICTKH».

OO6opyoBaHue: CBETOBOII MHUKPOCKOI, MHKpPOIpPENapaTbl PacTUTEIbHBIX, JKUBOTHBIX KIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.



JladopaTropnasi padora «/3ydeHne CTpOCHHUSI KJIETOK PA3IMYHBIX OPTAHU3MOBY.
IIpakTuyeckas padora «3yueHue cCBOWCTB KJIETOUHON MEMOpPAHBI».
Jlaboparopnasi padora «/ccinenoBanue iazsMonn3a 1 AeIUIasMoJIn3a B PACTUTEIIBHBIX KIIETKAX.

IpakTuyeckas padora «/3yyeHue ABUKEHUS LUTOIUIA3MBI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BeliecTB U NpeBpallleHHe JHEPTUH B KJIeTKe

AccUMMIISIMS M JTUCCUMWISIIMA — JBE CTOpPOHBI Merabonu3ma. Tumbl oOMEHa BeIECTB:
aBTOTPOGHBIA M TeTepoTpOHBIA. YUacTHe KHCIOpoaa B OOMEHHBIX IpOIEeccaX. DHEPreTHYECKOe
obecnieyeHue kieTku: npespauieHne AT® B oOMeHHbIX mporeccax. DepMEHTaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonm3ma. DepMeHTH, UX CTPOEHHE, CBOWCTBa W MexaHu3M jaercTBus. KodepMmeHTHI.
Otnuuus (QepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. beiaku-akTuBaTOpbl M OEIKU-MHTHOUTOPHI.
3aBHCUMOCTB CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIMN OT PA3ITUYHBIX (PaKTOPOB.

[lepBUUHBIIl CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHBIN U OKCUSEHHbIIL
gdomocunmes y b6axmepuii. Céemocoduparowjue nueMeHmvl U NUSMEHMbl PeaKyuoHHo2o yeHmpa. Poib
XJIOPOILIACTOB B mporecce horocuaTe3a. CBeroBas u TeMHoBast Gpazbl. Pomoosixanue, Cs-, Cs u CAM-munuwt
@omocunmesa. [IpogyKTHBHOCTB (POTOCHHTE3a. BinsHue pa3nuuHbiX (pakTOpOB HA CKOPOCTh (POTOCHHTE3A.
3navyeHne GOTOCUHTESA.

XemocuHTte3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTpUUIUpPYIOUIME OaKTepuH,
XKeJne300aKTepru, CepoOaKTEpHH, BOJOPOIHBIE OakTepun. 3HAUCHHE XEMOCHHTE3a.

AHaspobHbIe opranu3Mbl. Busl Opoxxenus. [IpoaykTsl OpokeHHsI U X UCIIOJIb30BAHNUE YETOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOJIOTUH U BO30yIuTeNN O0JIe3HEH.

AdpoOHBIC OpraHM3MBI. DTallbl dHEpreTudeckoro oomena. [loaroroButenbHbI ATam. [THUKOIU3 —
OECKHUCIOPOHOE PACIICIUICHNE TITFOKO3BI.

buonornueckoe OKHUCIICHHWE, WM KJICTOYHOE JbIXaHWE. PoJlb MHUTOXOHJIPHH B Mpoleccax
ouonornueckoro oxucieHus. lluknudeckue peaknuu. OxucnutenbHoe QocdopunupoBanue. xepeus
Membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomonnou ATD-cunmaszwl. llpenmytiecTsa
a’pOoOHOTO MyTH OOMEHa BEIIECTB Tiepe1 aHadpoOHBIM. DPPEKTHBHOCTH YHEPTETUIECKOTO OOMEHA.

JleMoOHCTpaL U

Hoprpertsr: JIx. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, 11. Mutuenn,
I'. A. 3aBap3uH.

Tabmumpl u cxembl: «@otocunTe3», «IHEpreTuyeckuii oomen», «buocunre3 Oenka», «CTpoeHue
dbepmenTa», «XeMOCHUHTE3Y.

OO0opyIoBaHMe: CBETOBOM  MHKPOCKOI, OOOpyIOBaHUE JJisi MPHUTOTOBICHHUS TIOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENapaToB.



JlaGopaTopnasi pa6ora «/3yyeHne KaTaJUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha mpUMeEpe
aMmIIa3bl WIK KaTajaasbl)y.

JlabopaTopnasi pabdora «/3yueHue QepMeHTATUBHOrO pacUIeIIeHUsl IEepPOKCHIa BOJIOpOJAa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JladopaTopnas padora «CpaBHEHHE TPOLECCOB (POTOCHHTE3A M XEMOCHHTE3a).

JlaGopaTopHnas padora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U IBIXAHHSD.

Tema 7. HaciiencrBenHast uHpopMauus U peajm3anus eé B KIeTKe

Peaknum MatpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTaApHOCTH B PEAKLMIX MATPUYHOTO CUHTE3A.
Peaimzanust nacneactBeHHOW wHGpopmanmu. ['eHeTwueckuil Kox, ero cBoictBa. TpaHckpumus —
MarpuuHblii cuHTe3 PHK. IlpuHIMOBl TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAILIEIbHOCTD,
acumMeTpudHoCTh. Cospesanue mampuunvix PHK 6 aykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue tpancnoptabix PHK B 6uocunTese Oenka. YcmoBus OMocuHTE3a
oenka. KogupoBanue aMuHOKHUCIIOT. Postb ppubocoM B OMocuHTE3€e OeKa.

Coepemenunvie npedcmasienus o cmpoenuu 2enos. OpraHuzalys reHoMa y IPOKapuoT U FyKapuoT.
Perynsmus akTuBHOCTH TeHOB y mpokapuoT. ['mmoreza omepona (@. XKakoO, XK. MaHno). MorekyrapHule
MeXanuzmvl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynrayuu pabomwl 2cenos. Perynauus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTounslit romeocTas.

Bupychl — HekieTouHble (GOpPMBI KU3HH M OOJNUTraTHbIE Tapa3uTbl. CTpOEHUE MPOCTHIX U CIOXKHBIX
BUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnennvii yuxkn JHK-codepocawux eupycos, PHK-

codeparcawyux supycos, bakmepuoghacos. Obpammnas mpaHckpunyus, peeepmasa, UHmezpasa.

Bupychble 3a0osieBaHus uenoBeKka, JKUBOTHBIX, pacteHuil. CIIMJ], COVID-19, conuanbHble |
MEAUIMHCKUE MPOOIIEMBI.

buoungpopmamuka: unmecpayus u ananuz oOonvuwux maccusos («bigdata») cmpykmypHolx
ouonocuyeckux oanuwvix. Hanomexunonocuu 6 ouonocuu u meouyure. Ilpoepammupyemvie @GyHKyuu 06€IKos.
Cnocobvl docmasku 1ekapcms.

JleMoHCTpanun

[optpetst: H. K. Konsos, /. 1. IBaHoBCKUii.

Tabmuiel u cxeMbl: «buocuaTe3 6enkay, «I eHeTHdeckuit Koay, «Bupyce», «baktepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOAEIN BUPYCa».

Tema 8. ZKu3zHeHHLIN UKJ KJIETKHA



Knerounslii muki, ero mepuonbl u perymsinus. MHtepdaza m mMuto3. OCOOEHHOCTH TPOIIECCOB,
nporekatomux B uHTepdasze. [lonroroBka kimetku K aeneHuto. [IpecuHTeTHYECKHUA (MTOCTMUTOTHYECKHMN ),
CUHTETHUYECKUN U MIOCTCUHTETUYECKUH (MIPEMUTOTUYCCKUI ) MTepUO bl HHTEP(DA3HI.

Marpuunsnii cunre3 JHK — perumkanumsa. Ilpunnuner permumkanuu JIHK: xoMImeMeHTapHOCTS,
MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUHapauieabHOCTh. Mexanusm pemmmkanuun  JHK.  Xpomocomsl.
Crpoenune xpomocom. Temomepsl u TeroMepasa. XpoMOCOMHBINM HA0Op KIETKUA — KAPUOTHUIIL. JIUIITONIHBIN 1
rarmIonIHbIN Habophl XpoMocoM. ['oMonoruuHbeie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenue knetkn — mMuto3. CTraguy MUTO3a M MPOUCXOJIAIIME B HHUX IMPOLECCHl. THIBI MHUTO3A.
Kapuoknnes u uutoknHes. buosornueckoe 3Ha4eHUue MUTO3a.

Perymsauus MutoTHUecKOro uKiIa Kiaetku. [IporpamMupyemast kiieTouHas ruOelb — aromnros.

Knetounoe sapo, Xxpomocombl, (GYHKIMOHANbHAs TeHOMUKA. Mexanuzmvl  npoaugepayuu,
oughpepenyuposku, cmapenus u eubenu kiemox. «L{ugposas xnemka» — 6uoungopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIIeMKUL.

JdeMoHcTpannn

Tabmuipl U cxeMbl: «OKU3HEHHBIN UK KIETKW», «MuTto3y, «CTpoeHue XxpoMocom», «Permkarus
JIHK».

O6ODVI[OBaHI/ICZ CBETOBOM MHKPOCKOII, MUKpOIIPCIIapaThl: «MHuTO3 B KJIETKaX KOpCIIKa JIyKa».

JlaboparopHasi padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopnasi pa6ora «HaGmoieHre MHUTO3a B KJIETKaxX KOHYMKAa KOpeEIIKa JyKa (Ha TOTOBBIX
MHUKpOITpernaparax ).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe pazHooOpasue opraHu3mMoB. OIHOKIETOYHBIC, KOJIOHHMAIbHBIC, MHOTOKJIETOYHBIE
OpraHHU3MBbl.

Oco0OeHHOCTH CTPOEHUS U KHU3ZHEACSITEIbHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrtepuu, apxew,
OJTHOKJIETOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrue NpoTHCThl. KoloHNanbHbIe OpraHu3MBl.

BzauMocBs3b yacTeilt MHOTOKJIETOUYHOTO OopraHu3ma. TKaHI/I, OpraHbl U CUCTEMbI OPIraHOB. OpFaHI/IBM
Kak eauHoe 1enoe. ['omeocTas.

Tkanu pacteHuil. Turbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeibHas, MOKPOBHAs, IMPOBOAALIAL,
OCHOBHasl, Mexanndeckasi. OCOOEHHOCTH CTpOeHus, GYHKIMI U pacoI0KEHHs TKaHEH B OpraHax pacTeHUH.

TkaHM >KMBOTHBIX W 4YEIOBEKA. THIBI JKUBOTHBIX TKAHEW: HMUTEIHAIBHAS, COCAWHUTEIbHAS,
MbIlIeYHast, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMNA U PacHoIOKEHUs TKaHEeH B OpraHax KUBOTHBIX U
YeJI0BEKa.



Opranbl. BereratuBHbIE U T€HEPATUBHBIC OPTaHbl pacTeHUH. OpraHbl U CUCTEMbI OPTAHOB KHUBOTHBIX
1 yenoBeka. OyHKIIMU OPTaHOB U CUCTEM OPIaHOB.

Onopa Tena opranm3moB. Kapkac pacrenuil. Ckenerbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS KOCTEH.

JBr>xeHue opraHu3moB. JIBMXKEHHE OJIHOKIETOYHBIX OPraHU3MOB: aMEOOUHOE, KTYTHKOBOE,
pecHuyHoOe. JIBMKEHUE MHOTOKIETOYHBIX PACTEHUM: TPOIMU3Mbl U HACTHH. [[BU)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YEJIOBEKA: MblllieuHas cuctema. Pedexc. CkeneTHbIe MBIIIIBI U UX paboTa.

IIntanue oprann3mos. llornomenne BOAbI, yIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSMH.
[Intanue >KUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIETOYHOE nuuieBapeHue. lIutanue mnO3BOHOYHBIX
KUBOTHBIX. OTAEIbI UIIECBAPUTEIBHOIO TpakTa. [InmeBapurensuble xkenessbl. [InimeBapuTensHas cuctema
YeJI0OBEKA.

lpixanue opranu3moB. Jlpixanwe pacteHmid. [Ipixanue >kuBOTHBIX. Juddy3us rTa3oB uepes
MOBEpXHOCTh KieTku. KoxkHoe apixanue. JlpixarenbHas moBepXHOCTh. JKabepHoe M JErovHOE IbIXaHUE.
JIpIxaHue TI03BOHOYHBIX JKMBOTHBIX W 4YEJIOBEKA. OBOJIOIMOHHOE YCIOXKHEHUE CTPOEHUS JIETKUX
[M0O3BOHOYHBIX XKUBOTHBIX. JlpIXaTellbHAsl cHUCTeMa 4eJoBeKa. MexaHu3M BEHTWISIUMU JETKUX Yy OTUL U
MJIEKOMIUTAIOIMMX. Perymsius npixanus. [{pxareabHbie 00bEMBI.

TpancnopT BemECTB y OpraHu3MOB. TpaHCIOPTHBIE CUCTEMBbI pAacTeHHU. TpaHCIOPT BELIECTB Y
KUBOTHbIX. KpoBeHOocHass cucremMa um e€ opranbl. KpoBeHOCHas cucTeéMa IO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. Cep/ilie, KpOBEHOCHBIE COCYABl U KpoBb. Kpyru kpoBooOpaiieHusi. DBOJIOIMOHHbBIC YCIOKHEHUS
CTPOCHHS KPOBEHOCHON CHUCTEMBI ITO3BOHOYHBIX )KUBOTHBIX. PaboTa cep/na u e€ perynsuus.

Brinenenue y opranuzMoB. Beinenenue y pacreHuil. Beinenenue y KUBOTHBIX. COKpaTUTENIBHBIE
BakyosH. Opransl BblesieHUs. OUIbTpaIys, ceKpels 1 o0paTHOe BCachIBaHME KaK MEXaHHU3MbI PabOTHI
opraHoB BbiieneHHUs. CBs3b MOJOCTH Tejla C KPOBEHOCHOM M BBIACIMUTEIbHOW cucTeMaMmu. Boiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenue u ¢yHkimoHupoBanue Hedgpona. OOpa3zoBaHue
MOYH Yy YEJIOBEKaA.

3amuTa y OpraHM3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W LHCTHI
IIPOCTENIINX. 3alUTa y MHOTIOKJIETOUHBIX pacTeHuid. Kyrtukyna. CpeacrBa macCMBHOM M XUMHYECKOU
3amuThl. UTOHIUABI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX NpoW3BOJHBIE. 3allldTa OpraHU3Ma OT
Oonesnell. MiMMyHHasi cucrtema uenoBeka. KieTouHBIE M T'yMOpalbHBIi HMMYHUTET. Bpoxn&HHBIN H
MpUOOPETEHHBIN criennduueckuil UMMYHHUTET. Teopusi KIIOHAJIbHO-CeNleKTUBHOrO uMMmyHuTeTa (I1. Dpnux,
®. M. bepuer, C. ToneraBa). BocranurenbHble OTBETHl OpraHu3MoB. Poib BpOXXKIEHHOIO MMMYHHTETa B
Pa3BUTHU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apakuMoCTe M peryisius 'y OpraHu3MoB. Pa3npakMMoCTh y OJHOKJIETOYHBIX OPraHM3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisinus y pacTeHuil. POCTOBBIE BenecTBa U UX 3HAYEHUE.

HepBHast cuctema u peduieKTopHasi peryiasuusi y KUBOTHbIX. HepBHas cucrema u €€ OTIHENbI.
OBOJIOIIMOHHOE YCIIO)KHEHHE CTPOECHUS HEPBHOM CHUCTEMBI y SKMBOTHBIX. OTHENBI T'OJOBHOIO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. bezycinoBHbie U yCIOBHbBIE pedIEKCHI.

['ymopanbHasi perynasiuus U SHAOKPUHHAS CHCTEMa XUBOTHBIX U yenoBeka. JKenesbl SHAOKPUHHOM
CUCTeMBl M HUX TOpPMOHBI. JleiicTBue TOpMOHOB. B3aMMOCBSi3b HEPBHOM U SHIOKPHUHHOM CHCTEM.
l'umortanamo-runodusapHas cuctema.



JemMoHCTpauMu
IToptpet: U. I1. [TaBnos..

Tabmunel 1 cxembl: «OTHOKICTOYHBIE BOJOPOCINY, «MHOTOKIETOYHBIE BOJOPOCINY, «bakTepuny,
«Ipocreitmme», «Opranbl LBETKOBBIX pacTeHHI», «CHCTEeMbl OPraHOB MMO3BOHOYHBIX KHUBOTHBIX),
«BuyTpennee crpoeHue HacekoMmbix», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHHE CTeOs»,
«CTpoeHue JIMCTOBOM IUIAaCTUHKM», «TKaHW >KUMBOTHBIX», «CKkeyner denoBekay, «llumeBapurenbHas
cucremay, «KpoBeHOCHas cucremMay, «lpixarenbHas cucteMa», «HepBHas cucremay, «Koxay, «MbliieuHas
cucrtemay, «BplaenuTenpbHas cuUCTeMay, «DHAOKPUHHAS cucTeMay, «CTpoeHue MbIby, «IMMyHUTETY,
«KumeunornonoctHeiey, «Cxema NUTaHUS pacTeHUu», «KpOoBEHOCHBIE CUCTEMbI TTO3BOHOUYHBIX KUBOTHBIX),
«Ctpoenue ruapsl», «CTtpoeHue ImaHapun», «BHyTpeHHee CTpoeHHue H0XkKAEBOro 4epBsa», «HepBHas
cuctema peioy, «HepBHas cucrema ssrymkuy», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema
ntuny, «HepBHas cucrema mitekonuTaronmx», «HepBHas cuctema yenoBekay, «Pediekcy.

O6ODVI[OBaHI/ICZ CBETOBOM MUKPOCKOII, MUKPOIIpCIIapaThbl OJHOKJICTOYHBIX OpraHu3MoB,
MUKPOIIPCIIapaThbl TKaHeﬁ, PAaKOBUHBI MOJIJIFOCKOB, KOJIJICKIIMKU HACCKOMBIX, UTTIOKOXKHUX, )KUBBIC 9K3CMILISPBI
KOMHATHBIX paCTeHI/Iﬁ, rep6ap1/11/1 paCTeHI/Iﬁ Pa3HBIX OTACIIOB, BJIAXKHBIC IIPCIIApaThbl XKUBOTHBIX, CKCJICTHI
IIO3BOHOYHBIX, KOJUICKIIUKU 0eCIo3BOHOYHEIX JKHNBOTHBIX, CKCJICT YCJIOBCKA, O60py,HOBaHI/Ie JJIA
ACMOHCTpali IMOYBCHHOI'O W BO3AYIIHOI'O NHWTAHHWA paCTeHI/If/'I, PaCHICIVICHUA Kpaxmalla H OeIIKOB o1
HeﬁCTBHCM Q)CpMCHTOB, O60pyI[OBaHI/IC A ACMOHCTPAalK OIILITOB II0 U3MCPCHUIO JKM3HEHHOU EMKOCTH
JIéI‘KI/IX, MEXaHHu3Ma JbIXaTCIbHBIX IIBI/DKGHI/II\/JI, MOZCJIM I'OJIOBHOT'O MO3Tra pa3jIMYHbIX ) KUBOTHBIX.

JlaGopaTopnasi pa6ora «/3yueHne TkaHel pacTeHUI.
JlaGopaTopHnasi pa6ora «l/3yueHue TkaHel )KUBOTHBIX».

JlabopaTopnasi padora «/3ydyeHrne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3mHoKeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl pa3MHOXKEHHMsS OpPraHuM3MOB: Oecrosoe (BKJIIOYas BEreTaTMBHOE) M IMoJjioBoe. Buiel
0ecI10J10ro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYJIALNS, (hparMeHTalusl, KIOHUPOBaHUE.

[TonoBoe paszmuoxxkenue. [lomoBeie KkieTku, win rametrsl. Meito3. Cragum meito3a. IloBenenue
xpomocoM B Meno3e. Kpoccunrosep. buonorudeckuii cMbIcil Melio3a U IOJIOBOTO Ipolecca. Meio3 u ero
MCCTO B )KUBHCHHOM IUKJIC OPraHU3MOB.

Hpemapo;[LImeBoe pa3BUTHC. I'amerorenes Y JKUBOTHBIX. IlonoBeie Kele3bl. O6pa303aH1/Ie n
Pa3BUTHC MMOJIOBBIX KJIETOK. CnepMaToreHe3 " OOI'CHE3. CTpOGHI/Ie ITOJIOBBIX KJICTOK.

Om1010TBOpEHHE M AYMOPUOHAIILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHHUS: HApPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayalbHOE pa3BUTHE OPraHuU3MOB (OHTOTEHE3). OMOpUONIOTHS — HayKa O pPa3BUTHHU
opranu3mMoB. Mopgoecenes — 00Ha u3 2nasHvix npobaem smopuonozuu. Konyenyus mopgoeernos u moodenu
mopgpoeeneza. Cramuu HSMOpHOTEHE3a IKMBOTHBIX (Ha mpumepe Jrymku). Jpobmenue. Tumbl
npoOnenust. /lemepmunupogannoe U  HeOepMUHuposannoe Opobnenue. bnacmyna, muner  6racmyn.
Ocobennoctu poOIeHUsT MIIEKOIMUTAIOMINX. 3apOIbIIIeBbIe JTUCTKH (TacTpyssius). 3akiajgka OpraHoOB U



TKaHEW W3 3apOJBILIEBBIX JIMCTKOB. DB3anWmHOE BIMSHHME 4YacTed Pa3BUBAIOLIETOCS  3apOAbIIIA
(oMOpuoHanbHasT MHAYKIMS). 3akiagka IJIaHa CTPOEHHUs KUBOTHOTO Kak pe3yJbTaT HepapXHUUeCKUX
B3aMMO/ICHCTBUI reHOB. BrusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX (DAaKTOPOB OKPYKAKOIICH CPEIbI.

Poct u pasButHe xuBOTHBIX. IlocTomMOpuonanmbHBI mepuon. llpsmoe M HempsMoe pas3BHUTHE.
Pazputue ¢ meramop¢o3oM y OeCHO3BOHOUHBIX M IIO3BOHOYHBIX XMBOTHBIX. buosjorumueckoe 3HaueHue
IIPSIMOTO M HENPSAMOI0 Pa3BUTHS, UX PACIPOCTPAHEHHE B Ipupoje. Tumsl pocra >KMBOTHBIX. PaKTOPHI
PEryJsiu pocTa )KUBOTHBIX U 4yenoBeka. CTaann NocTIMOPUOHAIBHOIO PA3BUTHUS Y )KUBOTHBIX U UEJIOBEKa.
Ilepuonel onTOreHes3a uenoBeka. CrapeHue 1 CMEpTh Kak OMOJIOTHYECKHE IIPOLIECCHI.

PasmuoxeHue u paszButue pacteHuid. l'ameroput u crnopodpur. Meilo3 B KU3HEHHOM LIUKIE
pactenuii. O6pazoBaHue CIOp B Mpolecce Meio3a. ['amerorenes y pacrenuii. OmioI0TBOPEHHE U Pa3BUTHE
pPacTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOOTBOPEHUE Yy LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHu3Mbl PETyJsSIUU OHTOTE€HEe3a Y PACTEHUN U )KUBOTHBIX.
JleMoHCTpaL U
[optpersr: C. I'. Hapamun, X. [llneman.

Tabmuubl  w  cxeMmbl: «BereraTuBHOE pa3MHOXKeHHE», «THMBI  OECIONOro  pasMHOKECHUSD),
«Pa3mMHOXKEHHE XJIAMUJAOMOHAAbD», «Pa3MHOXeHHE »HBIJIEHb», «Pa3zMHOXeHue runpe», «Meio3y,
«Xpomocombl», «l'amerorenes», «CTpoeHHe SUIEKICTKH U crnepMmaTo3ousia», «OCHOBHBIC CTaJaUHU
oHTOreHesa», «lIpsmoe um Hempsmoe paszButue», «Pa3BuThe Malckoro xyka», «Pa3Butue capaHum»,
«Pa3Bute mATYymKn», «/{BOWHOE OIUIOJOTBOPEHHME Yy LIBETKOBBIX pacTeHuil», «CTpoeHue CceMsiH
OJIHOJIONbHBIX M JIBYAOJBHBIX pacTeHUil», «KW3HEHHBIA LMK MOPCKOM KamycCTbl», «JKW3HEHHBIA LMK
Mxay, « Ku3HEeHHBIN LUK MaNOPOTHUKAY, « KU3HEHHBIN LIUKJI COCHBI.

OO6opynioBaHMe: CBETOBOI MHMKPOCKOI, MUKpPONpeNnaparhbl sIMIEKIEeTOK U CHepMaTO30M10B, MOJENb
«MK7 pa3BUTHS JIATYIIKU».

Jladoparopnasi padora «/3yueHne CTpOCHHsI MOJOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIpENapaTax».
IIpakTuyeckasi pa6ora «BpIsBIEHNE TPU3HAKOB CXOJCTBA 3apOABIIIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eneTnka — HAyKa 0 HACJIeCTBEHHOCTH M H3MEHYHNBOCTH OPraHU3MOB

Wcropuss cTaHOBIEHHs W pPa3BUTHA TEHETHKH Kak Hayku. Pabotsl I'. Menpens, I'. ne ®pusa,
T. Moprana. Ponp oredyecTBeHHbIX Yu€HBIX B pa3Butuu reHeruku. Paborsr H. K. Kombrosa, H.
W. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenxo, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE TOHATHUS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIbHBIE TEHBI,
IbTCPHATUBHBIC NPU3HAKU, JOMMHAHTHBIM M PELECCUBHBINA IIPU3HAK, TOMO3UIOTA, FE€TEPO3UTOTa, YUCTas
JMHUA, THOPUABI, TeHOTHII, (eHOTHIL. OCHOBHBIE METO/Ibl F€HETUKU: THOPUI0IOIHUECKHH, IIUTOJIOTMYECKUH,
MOJIEKYJIAPHO-TEHETUYECKU .



JemMoHCTpauMu

[optpetsl: I'. Mengens, I'. ne ®pu3, T.Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benoszepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

TaOauibl U CXEMBI: ((MCTOI[BI T'CHCTUKHN), «CxeMbI CKPCIIUBAHUS.

JlaGopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FreHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubdpuanoe ckpemrpanue. [lepsbiii 3akoH MeHens — 3aKoH eIMHO000pa3usi THOPUI0B IIEPBOTO
nokosieHus. IlpaBuwio nomuHuMpoBaHus. BTopoil 3akoH MeHaens — 3aKOH pacIUEIUICHWs IPU3HAKOB.
[{uTomornyeckue OCHOBbI MOHOIMOPUAHOIO CKpEIlMBaHus. [ UII0Te3a UNCTOTHI raMeT.

AHanuzupyrolee ckpemuBaHue. lIpomexxyTouHblii Xapakrtep HacienoBaHus. PacmieneHue
IIPU3HAKOB IPU HETIOJHOM JIOMHUHHUPOBAHUM.

I[I/IFI/I6pI/II[HOG CKpPCIIMBAHHUC. TpeTI/Iﬁ 3aKOH MeHaenas — 3aKOH HE3aBUCHMOI0 HacleJ0BaHUS
IIPHU3HAKOB. ]_[I/ITOJIOFI/I‘IGCKI/IG OCHOBBI ,I[I/IFI/I6pI/I)IHOFO CKpPCIIMBAHUA.

CHGHH@HHOG HaCJICAOBAHUC IIPU3HAKOB. Pa6oter T. MopraHa. CHCHJ’IGHHOC HacCJICJOBaHUC I'CHOB,
HapyHmCHUEC CUCIICHUA MEXKAY 'CHAMU. XpOMOCOMHaSI TEOpH HACICACTBCHHOCTH.

I'erernka moia. XpOMOCOMHBIﬁ MCXaHU3M OIIPCACICHUSA 110JIa. AYTOCOMBI " TIOJIOBBIEC XpPOMOCOMBI.
I'omoraMeTHBIN U FeTepOFaMCTHHﬁ noJ. I'eHeTndeckas CTPYKTYpa IIOJIOBBIX XPOMOCOM. HaCJ'Ie,I[OBaHI/Ie
IMPU3HAKOB, CHCIIJICHHLIX C ITOJIOM.

I'enotunm kak 1uenoctHas cucrteMa. llneioTponusi — MHOXKECTBEHHOE JCHMCTBHE TEHA.
MHOXECTBEHHBIN alenu3M. B3aumojaeicTBue HeaielbHBIX TeHOB. KomruieMeHTapHOCTh. OmucTas.
[Tonumepus.

I'eneTnueckuit KOHTPOJIb PAa3BUTHA paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA, a TAKXC (1)I/I3I/IOJ'IOFI/ILIGCKI/IX
MMponeccoB, NOBECACHUA U KOTHUTUBHBIX q)yHKHI/II\/JI I'ereTnmueckne MeXaHU3MEI CI/IM6I/IOF€H€33, MEXaHU3MBbI
BSaHMOHeﬁCTBHﬂ «XO034HUH — IapasuT™» U «XO034UH — MI/IKp06I/IOM». I'eneTnueckue acmeKkThl KOHTPOJIA "
N3MCHCHUA HaCHe}ICTBeHHOﬁ I/IHCI)OpMaI_[I/II/I B ITOKOJICHHUAX KJICTOK U OPraHUu3MOB.

JleMoOHCTpaL U

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

Tabmuubl u  cxemsl: «IlepBblii U BTOpoil 3akoHBl Menaens», «Tperuit 3akoH MeHaensa»,
«AHanmsupymrolee ckpenuBanue», «Hemnomnoe nomuHupoBanney, «CLHEIIEHHOE HACIEN0BaHNE IIPU3HAKOB

y nposohuns», «I'eHeruka nmonay, «Kapuorun uenosekay, «Kapuotun npozoduisny, «KapuoTum nTUITD,
«MHOKeCTBEHHBIN alIean3M», «B3anMoaeiCTBIIE TEHOBY.

OOGopynoBaHue: MOEIb ISl AEMOHCTPAIUK 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO MOKOJCHUS
W pacIICTUICHHUs] TPU3HAKOB, MOJIEb IS IEMOHCTpAIlMU 3aKOHA HE3aBUCHUMOTO HACJICJIOBAHMS MPU3HAKOB,




MOACIb JJIS ACMOHCTpaluun CHCIIJICHHOT' O HaCJICAOBaHUA IIPpHU3HAKOB, CBETOBOU MHKPOCKOII,
MUKponpemnapart: «Jpo3odunay.

IMpakTHyeckas padora «3yueHue pe3ynbTaToB MOHOTHOPUAHOTO CKPEIIMBAHUS Y IPO30(UIIBI».

IIpakTHyeckas padora «/3yueHue pe3yabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30(IIIBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopeiictBue renotuna u cpeabl npu ¢opmupoBanuu ¢eHotumna. M3MEeHYUBOCTh MPU3HAKOB.
KauecTBeHHBIC U KOTMYECTBEHHbIE MMPU3HAKKU. BHUIbI H3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACTIEACTBCHHAS.

Moaudukanvonsas u3MeHYMBOCTb. Posb  cpeasl B (opMupoBaHuUM — MOAM(UKALMOHHOM
n3MeHuuBoctd. Hopma peakiuu npusHaka. Bapuanuonsslil psa u BapuanumonHas kpusas (B. Moranncen).
CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH.

I'enotunuueckas HN3MCHYHNBOCTD. CBolicTBa TeHOTHITHYCCKON HU3MCHYHMBOCTH. BI/II[LI
TCHOTUIINYECKON N3MEHYMBOCTH: KOM6I/IHaTI/IBHa$I, MyTalluOHHasd.

KoMOuHaTuBHAsT W3MEHYMBOCTh. MeW03 W TIOJOBOH TMpomecc — OCHOBAa KOMOHWHATHBHOM
U3MEHYUBOCTH. PoJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3/IJaHUU T€HETUYECKOTO pazHoo0pa3us B peienax
OJIHOT'O BH/IA.

MyTanmoHHasi U3BMEHUYUBOCTh. Buabl MyTanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYIIUPOBAHHBIE MYyTalMHu. SaepHble W UUTOIUIa3MaThyeckue Mytaruu. CoMaThyeckue W TIOJIOBBIE
MyTanuu. [IpuurHbl BOBHUKHOBEHUS MyTalil. MyTareHsl U UX BIMSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTaI[MOHHOTO  TpOIEeccCa. 3aKOH TOMOJIOTMUECKHX PSJOB B  HACJIEICTBEHHOW  HM3MEHYHMBOCTH
(H.A. BaBunog). BHesiepHast "3BMEHUMBOCTh U HACIEACTBEHHOCTD.

Onueenemurxa u INUSCEHOMUKA, POJIb SNUCEHEMUYECKUX qbaKmopoe 6 HACNe008aHUU U UBMEHYUBOCTU
qbenomunuttecmtx NPU3HAKOE y OPpcaHU3MOe.

JleMoOHCTpaLuu
IHoprpetst: I'. ne @pus, B. Moranucen, H. 1. BaBunos.
Ta0aunb! U cXeMbl: «Buasl U3MEHYUBOCTH, «Monuduxanmontas U3MEHYHUBOCTH,

«KomOuHaTBHAasE ~W3MEHUMBOCTHY, «Meio3», «OmnogorBopeHue», «l'eHeTnueckue 3a00IeBaHUSA
yesnoBekay, « Buasl myranuin.

OO6opynoBaHue: KHUBbIE U TepOapHbIe IK3EMIUIAPbl KOMHATHBIX pacTeHHH, pucyHku (Qotorpadun)
KMBOTHBIX C PA3JTMYHBIMU BUIaMU U3MEHYHBOCTH.

JlaGopaTtopnasi paodora «/cciegoBanue 3aKOHOMEpHOCTEH MOJU(PHUKAIIMOHHON HW3MEHUYHMBOCTH.
[TocTpoeHne BapralMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IMpakTHyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOMpPENapaTax)».



Tema 14. I'eneTnKka 4yej10BeKa

Kapuotun uenoBeka. MexayHaponHas mporpamma HCCIEIOBAaHUS T€HOMAa 4eJoBeKa. MeToibl
M3YYECHUS] TEHETHKH 4YeJIOBEKa: TEeHEAJTOrMYecKHUil, ONU3HELOBBIA, IMUTOT€HETUYECKHUIl, MOMYNISIHOHHO-
CTaTUCTUYECKUM, MOJEKYJIspHO-reHeTndeckuil. COBpPEMEHHOE OIpe/eIeHUE TE€HOTUIIA: I1OJHOI€HOMHOE
CEeKBEHHPOBAaHME, TEHOTHNHMpOBaHME, B TOM uucie ¢ nomomibio [I[[P-ananuza. HacnenctBeHHbie
3a00/ieBaHUsl YelNOBeKa. [ e€HHbIE M XPOMOCOMHBEIC OOJE3HU dYellOBeKa. bole3HU ¢ HacCIeICTBEHHOM
MIPEIPacIoIOKEHHOCThI0. 3HAUEHUE MEIUIIMHCKON TeHETUKH B MPEAOTBPAILEHUN U JICYCHUH TeHETUYECKIX
3a0osjeBaHUi dYenoBeka. Menuko-reHeTndeckoe KOHCylnbTUpoBanue. CTBonoBble KieTkKH. [lonsTue
«TEHETHYECKOTr0 TIpy3a». OTHYECKHE AacleKThl HUCCIEOBaHMNM B O0JACTH pEJaKTUPOBAaHUSA TE€HOMa U
CTBOJIOBBIX KJICTOK.

['eneTnueckue  (aKTOpbl TOBBIIICHHON UYYBCTBUTEIBHOCTH 4YeJIOBEKa K (u3HuecKoMy H
XUMUYECKOMY 3arpsA3HCHUIO OKpYXKAoIIEeW cpeabl. ['eHeTnyeckas MpeApaclonoKEHHOCTh YEIOBEKa K
IIaTOJIOTUSIM.

JleMoOHCTpaL Ul

Tabmuubl  u  cxemsl: «kKapuoTunm 4enoBekay, «MeTOAbl HW3YYEHUS TEHETHKH 4YeJIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocTaBlIeHUE U aHATIU3 POJIOCIOBHOI».

Tema 15. Cenexuusi opraHu3MoB

JomecTukanusi U CeneKius. 3apoKJIeHue celeKuuu U aomectukanuu. Yuenue H. . BaBumosa o
[leHTpax MPOUCXOXKACHUS U MHOro00pasus KyJIbTYpPHBIX pacTeHUi. Ponb cenekiuu B CO3JaHHHM COPTOB
pacTeHud W Mopoj KUBOTHHIX. COpT, MOpoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIEICTBEHHON
u3menuuBoct H. 1. BaBunosa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeTtonbl cenekMoHHONW paboThl. MckycCTBEHHBIH OTOOpP: MAacCOBBIM M MHAWBUYaJIbHBIA. DTaribl
KOMOMHAIIMOHHOH cenekiuu. VicnbpiTanue mpon3BoauTeNneil mo notoMctBy. OTOOp M0 reHOTHUITY C IIOMOLIBIO
OLIEHKH (DEHOTHIIa TOTOMCTBA U OTOOp MO FeHOTUIy ¢ noMoinbio ananuza J{HK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIKIIMOHHOW paboThl. PamuanuoHHBIN W XUMHYECKHI
MyTareHe3 Kak HUCTOYHHK MYyTalluid y KyJIbTypHBIX (opMm opraHuzMoB. lcnonb3oBaHue T€HOMHOTO
penaKkTUpoOBaHUs U MeTO10B pekoMOnHaHTHBIX JIHK miis momydeHust ucxomnoro Matepuaia st CEJIeKITUH.

[Tonyuenue nmonumiaon0B. BHyTpuBuaosas rudpuauzanus. bin3kopoicTBEHHOE CKpeIMBaHuE, WIH
nHOpuauHr. HepoacTBeHHOe ckpeluBanue, uiu ayTopuauHr. I'erepos3uc u ero npuuunsl. Mcnonas3oBanue
rerepo3uca B cenekiuu. Otnanénnas rubpuamnzanus. IlpeononeHue OGecrioqust MEXBUIOBBIX THOPHIOB.
JIOCTHIKEHHUSI CENTEKIIUN PACTEHUI U JKUBOTHBIX. «3€1EHAS PeGONIOYULY.

CoxpaHeHue U U3ydeHUEe TeHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX POJIHYEH NS
CO3JIaHMsI HOBBIX COPTOB M THUOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYJIBTYp. M3yuenue, coxpaHenue u
Vnpaegnenue 2eHemuidecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX IHCUBOMHBIX 8 UYEJsAX



YiayduteHus cywmecmeyromux u CO30AHUSI HOBDIX l’lOpO(), JUHULL U Kpoccoes, 6 niom ducie ¢ npumMeHenuem
COBPEMEHHDBbIX Memooos HA)Y4YHbIX uCCJZédO@LZHuIZ, nepe()oebzx uoeu u nepcneKkmueHsblx MexHOoN02UIL.

JemMoHCTpauMu

[Hoptpetsl: H. U. BaBuinios, . B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Actaypos,
H. bopanoyr, . K. benses.

Tabmuubl u cxeMmbl: «L{eHTpbI TPOMCXOKAEHUSI U MHOT000pa3usi KyJIbTYPHBIX PACTCHHIT», «3aKOH
TFOMOJIOTMYECKUX PAJOB B HACJHEACTBEHHOM W3MEHUYMBOCTW», «Metoasl cenekuun», «OtnanéHHas
rudpuau3anus», «MyTtareHes.

Jladoparopnasi pabora «/I3yueHue COpPTOB KyJbTYPHBIX pAaCTEHUH M MOPOJ JIOMAlIHUX
KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHrne METOZ0B CEJIEKIIUU PACTCHUI.
IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Okckypeusi «OCHOBHbIE METOJbl W JOCTHXKEHMS CEeJNEeKIMUM pPACTeHMH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOMCIBITATENIbHBIN Y4aCcTOK, B TEIUIMYHOE XO35HUCTBO, B
1abopaTopuIo arpOyHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. BuoTexXHO0JIOrusl U CHHTETHYECKAs ONOJIOTUA

OOBeKkThl, HCHOJb3yeMble B OHWOTEXHOJOIMH, — KJIETOUYHblE U TKAHEBbIE KYJIbTYpBI,
MUKpPOOPTaHU3MbI, HMX XapakTepucThka. TpaaunuroHHas OMOTEXHOJIOTHS: XjeOorneueHue, MOoTy4yeHUue
KHUCJIOMOJIOYHBIX NMPOJYKTOB, BUHOAEIHE. Mukpoouosornueckuii cunre3. OObEeKTbl MUKPOONOIOTHUECKUX
texHosoruil. [IponsBoacTBo Oenka, aMUHOKHUCIIOT U BUTAMHHOB.

CoznlaHue TEXHOJOTMM M HHCTPYMEHTOB II€JIEHANpPaBIE€HHOTO W3MEHEHUS U KOHCTPYHPOBAHMUS
T€HOMOB C LIEJIBIO MOJIYyYEHUs OPraHU3MOB M MX KOMIIOHEHTOB, COAEPIKAIIMX HE BCTPEYAIOLIUECS B IPUPOLE
OMOCHHTETHUYECKHUE MyTH.

Knerounas umxenepusi. MeTopl KyJIbTyphl KJIETOK M TKaHEW pacTeHHWH U KUBOTHBIX. KprobaHkw.
Comarnueckasi THOpUIM3AIMS U COMAaTHUECKHl AMOpuoreHes. lcmonb3oBaHue ramiousoB B CEJEKITUH
pactenuil. [lonyuenue MOHOKIOHANbHBLIX awmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOAUKIOHATbHBIX
anmumen 6 meouyuHe. ICKyCCTBEHHOE OIJIOJIOTBOPEHHUE. PEKOHCTPYKIMS SHIEKIETOK W KIOHUPOBAHHUE
KUBOTHBIX. METOJl TpaHCIUIAHTALIUU SJEP KIETOK. TexHono2uu 0300po6ieHus, KylbmMusupo8aHus u
MUKDPOKIOHATIbHO2O PA3MHONCEHUS CeNbCKOXO3AUCNBEHHBIX KVIbMYP.

XpOMOCOMHAsi W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W KOHCTPYHpPOBAHUE
pekomOuHanTHBIX JIHK. Co30anue mpanceennvix opeanuzmos. JIoCTHKEHUS M TIEPCIEKTUBBI XPOMOCOMHOMN
Y TeHHON MH)KEHEPHH. DKOJIOTUYECKHE U 3THYECKUE MPOOIeMbl TeHHOM HH)XKEHEPUH.

Menunuackue OuotexHonmoruu. [loctrenomnass nudpoas wmenunumHa. [I[P-muarHoctuka.
MeTaboIOMHBIN aHaAJIM3, TEHOIEHTPUYECKUH aHAIM3 TPOTeoMa YeJIOBEKA JISl OLIEHKH COCTOSHUS €Tro
310poBbsi. Vcmonbp30oBaHWE CTBOJIOBBIX KJIETOK. TapretHas Tepanusi paka. 3D-OuommxeHepust ais
pa3paboTku (HyHAAMEHTAIBHBIX OCHOB MEIMUIIMHCKAX TEXHOJOTUH, CO3JaHHS KOMIUICKCHBIX TKaHEH



COYETaHHMEM TEXHOJOIMi TpEXMEpHOro OHonpuHTHHra u ckaddonauHra Uit pelieHus 3aaad
MIEPCOHAIN3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKILUH C LIEIbI0 00ecrieueHNs] KOMOMHUPOBAHHOM 3alllUThl OT BO30yaUTENeH
OPBHU, ycraHOBICHHE MOJEKYISPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-comepxamux BUpycoB,
BBI3BIBAIOLINX 0CO00 OMACHBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JemMoHCTpauMu

Tabmunel M cxeMmbl: «VMcrnonap3oBaHue MHKPOOPraHu3MOB B IIPOMBINIJICHHOM IIPOU3BOJACTBEY,
«Knerounas HHXXCHCPUA», «I"ennas HHXXCHCPH.

Jla6opaTopnasi pa6ora «l3yuenrne o0beKTOB OMOTEXHOIOTHI.
IIpakTuyeckasi padora «llonyueHrne MOJIOUHOKHUCIIBIX MPOIYKTOB.

BKCKprI/Iﬂ «buorexHojiornst — Ba)kKHeHIIas MMpOU3BOJIUTCIIbHAA CHUJIa COBPEMCHHOCTHU (Ha
OHMOTEXHOJIOTHUECKOE HpOI/ISBOI[CTBO)».

11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJTIOIUOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomonmonHas Teopus Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4YHAas
nesarenbHocTh Y. [lapBuHa.

JBuxymue cuiabl aBomouuu BUaoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTb DPAa3sMHOMKEHHS
OpPraHM3MOB, HAacleACTBEHHAs] N3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
oT0op).

Od¢opmnenune cuntetndeckor Tteopun sBomouuu (CTD). HeilrpanbHas Teopusi 3BOJIOLUU.
CoBpemMeHHas SBONIOIMOHHAsA OMOJIOTHs. 3HaUE€HUE SBOJIIOLIUOHHON TEOpUH B (HOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpa.

JleMoHCTpanuu

[optpetsl: Apuctrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y. /lapBun, C.
C. YerBepuxos, 1. U. llImansraysen, . Xonaeitn, J. K. benses.

Tabnuubt u cxembl: «Cuctema xuBoit npupozs! (o K. JIunuero)», «JlecTHuIa ®HUBBIX CYIIECTB (110
Jlamapky)», «MexaHusM (GOpMUPOBAHUS HPUCIIOCOONEHUNH Yy pacTeHud M KUBOTHBIX (o Jlamapky)y,
«Kapra-cxema mapupyra nyremectsus Y. Jlapsuna», «Haxonku Y. [lapunay, «®opMmbl 00pbOBI 3a
cyuiectBoBanue», «llopoabl romy6eit», «MHorooOpasue KylnbTypHbIX (opMm kamycTel», «Ilopoabt
JOMAIIHUX >KABOTHBIX», «Cxema oOpa3zoBanus HOBbIX BHIOB (1o Y. JlapBuHy)», «CXxema COOTHOIICHUS
JBYOKYIIMX CHJI SBOJIIOLIMHY, «OCHOBHBIE TIOJIOKEHNS CUHTETUYECKON TEOPUH IBOJIIOLIN.



Tema 2. MUKpPO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tomynsiuys Kak >JaeMeHTapHas eIuHuLa 3Boaronuu. CoOBpeMEHHBIE METOABI OLIEHKH T'€HETUYECKOrO
pasHOOOpa3usi W CTPYKTypbl MNOnyasuuid. I3mMeHeHue reHOpOHIA NOMYISANMM Kak 3JIEMEHTapHOe
HBOJIIOIIMOHHOE SIBJICHUE. 3aKOH TeHeTnyeckoro pasHoBecus k. Xapau, B. BaiinGepra.

OnemenTapHbie (HaKTOPBI (ABIKYIIME CUJIBI) 3BOMIONMU. MyTannoHHbIH npouecc. KomOnHaTuBHAas
M3MEHYMBOCTh. [Ipeiid reHoB — cilydyaifHble HEHAIpPaBICHHBIC M3MEHECHHUSI YacTOT ajuieield B TOMYJISIHSX.
Dddexr ocHoBarens. Ipgexm oOymuvliouno2o eopaviuika. CHUCEHUE 2eHeMUYECKO20 PA3HO0OPA3UsL:
npuuunsl u creocmsus. Ilpossnenue s¢ppexma opetigha eenos 6 borLUUX U MATLIX NONYAAYUAX. MUTpaIuu.
W3omsmus nonynsuuii: reorpaguyeckas (IpocTpaHCTBEHHAsI), OMonorudeckas (pernpoyKTUBHas).

EcrectBennblii oT60p — Hamparisiromuil  (akrop sBomonmu. DoOpMBI  €CTECTBEHHOTO OTOOpA:
JBIKYIUH, CTaOMIN3UPYIOIIMH, pa3pbiBatolinii (au3pyntuBHbI). IlonoBoit or6Gop. Bo3HukHOBeHHE U
3BOJIFOIUA COUAJIBHOI'O ITOBEACHUA > KUBOTHBIX.

[IpucnocoONEHHOCT, ~ OPraHM3MOB ~ KaK  pe3yibTaT  MHUKpPO3BOJIOLUMU.  BoO3HUKHOBeHHE
npucnocoOiaeHuii 'y opranuzMoB. Apomopdo3bl U uavoaaantauuu. Ilpumepsl mnpucnocodseHuit 'y
OpraHu3MoB: Mopdosiornyeckue, (pU3NOIOrHUEcKUe, OMOXUMUYECKHUe, NoBeaeHYeckre. OTHOCUTEIbHOCTD
IIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpykTypa. BumoobpazoBaHue Kak pe3yabTaT MUKPOIBOJONUH. M3omsuus —
KIo4eBoil  ¢akTtop BupooOpazoBaHus. Ilytm u  crmocoObl  BHI00OPa30BaHUS:  AJIONATPUYECKOE
(reorpaduueckoe), cUMIaTpU4YeCcKoe (IKOJIOTMUECKOE), «MIHOBEHHOE) (IOJIUIIIIONIN3alusl, THOPUAN3ALIHS).
JUTUTETbHOCTh 9BOJIFOLIMOHHBIX MPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BOMIOIMOHHON OHONOrMM B pa3pabOTKe HAYYHBIX METOAOB COXpaHEHHUS OMOpa3zHOOOpa3wsl.
MUuUKpOIBOTIONHUS ¥ KOIBOIIOIUS MApa3UTOB U MX X035€B. MexaHU3Mbl (POPMUPOBAHUS YCTONUYMBOCTH K
AHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpaLuu
IToptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuipl 1 cxeMbl: «MyTalmoHHass U3MEHUYUBOCTHY, «[lomynsmuonHast cTpykTypa Buga», «Cxema
MpOsIBJICHUST 3aKoHa Xapau—BainOepra», «/IBrKylue CHIIBI DBOIOIMUNY», «IKOJIOTHYECKAS W3OS
MOMYJISIIIAKA ceBaHCKON Qopenn», «['eorpadudeckass U30JAIUS JTMCTBEHHUIIBI CUOMPCKON U JTMCTBEHHUIIBI
naypckoit», «llomynsiiOHHBIE BOJIHBI YHUCJIEHHOCTH XHIMHUKOB U XKepTB», «Cxema jaelcTBud
€CTECTBEHHOTO 0TOOpa», «DopMbl OOPHOBI 3a cyliecTBOBaHUE», «HIyCcTpUaNbHbI MenaHu3my, «KuBbie
uckomnaembie», «IIOKpOBUTENBCTBEHHAs OKpacka *KUBOTHBIX», «lIpenynpexaaronias okpacka >KMBOTHBIX),
«Dusnonoruueckne agantanun», «I[IprucmocobIeHHOCTs OPraHU3MOB U €€ OTHOCUTEIBHOCThY, «Kputepun
BUjga», «Buabl-aBoiiHukm», «CTpykTypa BHIa B mpupoae», «CrocoObl  BHI000pa30BaHUs,
«["eorpaduueckoe BH1000pazoBaHUe TPEX BUIOB JAHJBIIIEH», «IKOIOIMYECKOE BHI000pa30BaHNUE BHUJIOB
cunuy, «llomumionaer pacteHuity, «KamycTHo-penedHbiii rTuOpumIy.




O0opynoBaHue: repdapru pacTeHU, KOJUIEKIIMH HACEKOMBIX, Yydesa MTUIl U 3Bepel ¢ mpuMepamu
Pa3IUYHBIX MPUCTIOCOOICHUH, Yydena MTUI] U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUi ONM3KUX BUJIOB,
00pa30BaBIIMXCS PA3IUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi pa6oTa «BpIsiBIeHNE H3MEHUUBOCTH Y 0COOEH OJTHOTO BUIA».
JlaGopaTopHuas padora «IIpucnocoGieHuss OpraHu3MOB U UX OTHOCUTENbHAS LIEIeCO00pa3HOCTh.

JlaGopaTopHnas padora «CpaBHEHHE BHJIOB 110 MOP(HOIIOTUIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/o1us U €€ pe3yJibTaThl

Meronbl u3yuyeHus MakpodBoarouuu. [lameoHToslorndyeckue MeETOAbl U3YYEHUS OBOJIIOLHH.
[Tepexonnbie GopMbI U GUIIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne MeTonasl u3ydeHus sBoitoruu. CpaBHeHue (uopsl U (payHbBI MATEpUKOB H
ocTpoBoB. buoreorpaduyeckue odnactu 3eMian. BUab-oHIEMUKH U PETUKTHI.

3M6pI/IOHOFI/I‘{€CKHe u CpaBHI/ITeJ'ILHO'MOp(bOJ'IOl"I/I‘leCKI/Ie MCTOABI HU3YUCHUA 3BOJIFOIIHUH.
I'eneTnyeckue MeXaHU3MBbI 3BOJIFOIMH OHTOI'CHEC34a U ITOABJICHHA 3BOJIIOIMOHHBIX HOBIICCTB. I'omonoruunsie
U aHaJIOTMYHBbIC  OpraHbl. PYI[I/IMGHTapHI)IG opradbl W  aTaBU3MBI. MOJICKy.H?IpHO-FGHCTI/I‘ICCKI/IG,
OMOXMMHUYECKHE U MaTeMaTHYECKHE MCTOABbI U3YYUCHUS DBOJIFOIHH. I'omonoruuneie reHbl. COBpeMCHHHe
MCTOABI ITIOCTPOCHUA @HHOFCHCTI/I‘ICCKI/IX ACPECBLCB.

XpOMOCOMHI)IC MyTalluu 1 5BOJIFOIHUA TCHOMOB.

OO6mme 3akoHOMepHOCTH (TIpaBWia) dBoJouMH. [lpunyun cmenvt @yuxkyui. HeobpatumocThb
HBOJIIOLIMU. AJaNTUBHAS paaualnus. HepaBHOMEPHOCTh TEMITOB BOJIOLIUU.

JleMoHCTpanuu
[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuipl 1 cxeMbl: «DUITOTEHETUUECKUH Pl JIOMIAIn», «APXEONTEPUKC», «3BEPO3yObIe SIIEPhI»,
«Creromnedainbly, «Puanoputen», «CeMeHHbIE MAOPOTHUKNY, «broreorpadudeckre 30HbI 3eMuny, «Jpeid
KOHTHHCHTOB, <<PGJ'H/IKTI)I)>, «HauansHabIE craanu 3M6pI/IOHaJ'II)HOFO Pa3sBUTHUA IMO3BOHOYHBIX XHWBOTHBIX),
«oMonornuHble ¥ aHAJOTHUYHBIE OpraHbl», «PyIuMEeHTB», «ATaBU3MBI), «XPOMOCOMHBIE HAOOPHI
YesioBeKa U IMMIIaH3e», «I TaBHbIe HAaIPpaBIIEHUs HBOIIOLMNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUN.

OO0GopynoBaHue: KOJUICKIIUK, TrepOapuu, MYJSDKH HCKOMAeMbIX OCTaTKOB OPTaHW3MOB, MYJISIKA
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUICKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emie

Hay4nple THIOTE3bI MPOUCXOXKICHUS XU3HM Ha 3emie. AOuoreHes W maHcnepmus. J[oHaydHbIE
MPEACTABICHUS O 3aPOKICHUU KU3HU (KpealmoHu3M). ['unore3a moCTOSSHHOTO camMO3apOXKICHUsS KU3HU U



e€ omnposepxkenue onbitamu @D. Penu, JI. Cnammannanu, JI. [lactepa. IlpoucxoxkaeHue >Ku3HM H
acTpOOHOJIOTHSI.

OcHoBHBIE dTambl HEOpraHuyeckoil sBomtouuu. IlmanerapHas (reojoruyeckasl) SBOJIOIMS.
XuMHU4YecKasi SBOJIIOLMSA. AOHOTCHHBI CHHTE3 OpraHMYECKUX BEIIECTB W3 HeopraHudyeckux. OIbIT
C. Munnepa u I'. IOpu. O6pa3oBanue noaumepoB u3 MmoHomepoB. KoanepBarnas runore3a A. 1. Onapuna,
runore3a neppuyHoro OynboHa J[x. Xonnelina, renernueckas runoresa I'. Mémnepa. Pu6osumsl (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. ®opmMupoBanrne MeMOpaH ¥ BOZHUKHOBEHHUE TIPOTOKIIETKH.

Hctopus 3emuu u MeTobl €€ u3yueHus. Vickonaemble opranndeckie ocTaTku. ['eoxpoHonorus u eé
Meroabl. OTHOcUTENbHAsE M abCONIOTHAs TeOXpOHOJIOTHsS. ['eoXpoHosioruueckas IIKajga: S0HBI, 3pHI,
MEePUOIbI, ITTOXH.

HauanpHbie Tansl opraHuveckoi sBoonuu. [losiBieHre U 3BOMIONMS MEPBBIX KIETOK. DBOJIIOLUS
MeTabonu3ma. Bo3HukHOBEHHE MepBbIX dKocucTeM. COBpeMEHHBbIE MHUKPOOHBIC OMOIUIEHKH KaK aHajor
nepBbix Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaproThl M 9YKapHUOTHI.

[TpoucxoxaeHne dSykapuoT (cUMOHMOreHe3).  ODBOJIOLMMOHHOE  TMPOUCXOXKICHHE  BHPYCOB.
[TpoucxoxaeHne MHOTOKJICTOYHBIX OPTraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoBHBIE 3Tallbl 3BOJIIOIMM BbICIIUX pacTeHuil. OcHOBHBbIE apomop(o3bl pacTeHuil. Brixon
pactreHuii Ha cymy. [losBieHue CHOpOBBIX pacTEHUl M 3aBocBaHME MMM cylid. CEeMEHHBIE pacTEHUS.
[IpoucxoxaeHne BETKOBBIX PACTEHUN.

OcCHOBHBIE ATarbl ABOJIONUUA >KUBOTHOrO Mupa. OcHOBHBIE apoMop(03bl >KUBOTHBIX. BeHJckas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOp/0BbIe XKUBOTHBIEC. JKU3HD B
BOZIe. DBOMNIOLUUSA TMO3BOHOUHBIX. [Ipoucxoxknenue ampubuit u  pentwmii. [Ipoucxoxnenue
MJIEKOMUTAOMMX W nOTull. [lpuHmun kmoueBoro apomopdo3a. OcBoeHue OEClO3BOHOYHBIMH U
IMO03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3eMJiie IO 3paM U NEepUoJIaM: apXel, IpoTepo30ii, Maneo30i, Me30301, KAHO30M.
OOmrast xapakTepucTHKa KJIMMaTa M TeOJIOTHYECKUX TpolrieccoB. [losiBeHHME M pacuBEeT XapaKTEepPHBIX
OpraHu3MoB. YTiieoOpa3oBaHHE: €T0 YCIOBHUS U BIMSIHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUS — DKOJIOTMYECKHE KPU3UCHI Mpouuioro. IIpuduHbBI ¥ ClIEACTBUS MacCOBBIX
BbIMUpaHuil. CoOBpeMEHHBI SKOJIOIMYECKHH KpHU3HC, ero ocobeHHocTH. IIpobimema coxpaHeHus
O6uopazHooOpazus Ha 3emIe.

COBpeMeHHaH CUCTCMA OPraHUYCCKOro Mupa. HpI/IHI_II/IHLI KJ'IaCCI/I(I)I/IKaI_II/II/I OpTraHu3MOB. OcHoBHBIC
CUCTCMATHYCCKUC T'PYIIIIBI OPTaHHU3MOB.

JleMoHCTpanun

Hoptpetsl: ®. Penu, JI. Cnannannany, JI. [Tacrep, Y. . MeunukoB, A. U. Onapun, Ix. Xonjaeiis,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuiel u cxembl: «Cxema ombita @D. Penu», «Cxema ombita JI. [Tacrepa mo u3ydeHHIO
caMo3apoJIeHus ku3Hn», «Cxema onbita C. Mumnepa, I'. FOpu», «I3Tanbsl HEOPraHUYECKON 3BOJIFOIIANY,
«["eoxpononmornyeckas mkanay, «HadanpHbIe STambl OPraHUYECKOW HBOMIONUNY», «Cxema 00pazoBaHUS
IYKapuoT TyTéM cumMOHMoreHneszayn, «Cucrema XUBOW MNpuponb», «CTpoeHue BHpyca», «ApoMopdo3sl
pactenuii»y, «PuHMOPUTHE), «OTHOKIETOYHBIE BOIOPOCINY», «MHOTOKIETOUHBIE BOAOPOCHH», «MXH»,




«ITanopotHukn», «l'omoceMeHHble pacTeHus», «Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHUSA
KUBOTHOTO MHUpa», «Apomopdo3sl KUBOTHBIX», «lIpocreitmme», «Kumeunonomnoctueiey, «llimockue
YEpBUY, «YIICHHUCTOHOTHEY, «PBIOBIY, «3EMHOBOJIHBICY, «IIpecMmbikaromuecs», «IITuLB,
«Munekonuraromuey, «Pa3Butue Ku3HU B apXeWCKoW spe», «Pa3BuTue >XKM3HU B MPOTEPO30HCKON 3pey,
«Pa3BuTHE XKU3HM B IAJICO30MCKON dpey», «Pa3BUTHE XKU3HM B ME3030MCKOM 3pey, «Pa3sBUTHE XKU3HHU B
KalHO30MCKOM Ape», «CoBpeMEHHAas CUCTeMa OPraHM4YeCKOro MUpPa.

O6ODVZ[OBaHI/Ie: rep6ap1/n/1 paCTeHI/Iﬁ PA3IMYHBIX OTACIOB, KOJUICKOHMKM HACCKOMBIX, BJIAXKHBIC
npenaparsbl )XKUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJUICKIITUU UTJIOKOKHX, CKCJICThI TIO3BOHOYHBIX )KMUBOTHBIX,
uydciia MnTUl H 3Bepel>i, KOJUICKIINH OKaMeHeHOCTeﬁ, IMOJIC3HBIX MCKOIIAEMBbIX, MYJLIKHW OPraHUYCCKHUX
OCTAaTKOB OPraHU3MOB.

BupryanbHas sgadopatopuasi pa6ora «MoxenupoBanue onbiToB Mumiepa—tOpu no nsydenuro
aOHMOreHHOr0 CUHTEe3a OPraHMYECKUX COEMHEHUI B IepBUYHON aTMochepey.

JlabopaTopnasi pa6ora «/3ydyeHne u onncanue NCKOMAEMbIX OCTATKOB JPEBHUX OPraHU3MOBY.
IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUS PACTEHUI pPa3HbIX OT/IEIOBY.

IMpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue yel0BeKa — AaHTPONOreHe3
PaSIleJ'II)I " 3a1a4YU aHTpOHOJ'IOFI/II/I. MGTO)II)I aHTpOHOJ'IOFI/II/I.

CraHOBJIEHME TIPEACTAaBICHUM O IPOUCXOXKACHUM  4YEJIOBEKAa. PenurnosHele  BO33pEHMS.
CoBpeMeHHbIE HAYyYHbIE TEOPUH.

CXOI[CTBO yejioBeKa C JKMBOTHBIMU. CHCTEMaTHYECKOE II0JIOJKCHUE UYeJIOBEKa. CBI/IJIGTGHI)CTBa
CXO0ACTBa 4YCJIOBCKAa C JKHBOTHBIMHU: CpaBHI/ITeJ'IBHO'MOp(I)OJ'IOFI/ILIeCKI/Ie, 3M6pHOHOFH‘leCKI/Ie, (1)I/I3I/IOJ'IOI"O'
6I/IOXI/IMI/I‘ICCKI/IG, IHOBCJACHYCCKUC. OTinuus 4YelaoBEeKa OT JKHUBOTHBIX. prlMOXO)KI[CHI/Ie N KOMIIJIECKC
CBS3aHHBIX C HUM IIPU3HAKOB. Pa3zButHe roaoBHOro Mo3ra u BTOpOﬁ CUTHAJIbHOM CHCTEMBEI.

JBwxynme cuibl  (PakToOpbl) aHTpoONoOreHesa: Ouosnorndyeckue, conuanbHble. CoOOTHOLIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcHOBHBIE CTaJUHU aHTpornoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJIBI) U paHHUE
MOHTUBl — OOIIME MPEAKU YeTOBEKOOOpa3HbIX 00€3bsiH U Jto/Iel. ABCTPAJIONUTEKU — JIBYHOTHE MPEAKU
mojen. YemoBek yMenbli, IepBble U3TOTOBICHUSA OpYyAUM TpyAa. UenoBek NpsAMOXOIAIIUN U MIEPBBII BBIXOJ
monen 3a mpeaensl Adpuku. YenoBek reiiaenb0eprckuii — o0mmid MpeIoK HeaHIepTaIbCKOTO YEIOBEeKa U
4eJloBeKa pa3yMHOro. YesoBek HEaHIEPTAIBCKUN KaK BHJL JIFOJIEH XOJOJHOro Kiaumara. YenoBek pa3yMHBbII
COBPEMEHHOI0 THMA, JCHHCOBCKUW YEJIOBEK, OCBOEHHE KOHTMHEHTOB 3a mpeaenamMu AQpuKH.
[Taneorenernka 1 najaeoreHOMUKA.

3BOJ'IIOI_II/IH COBpPCMCHHOTI'O YCJIOBCKA. EctecTBennbIl OT60p B MOMMYJISINUAX YCJIIOBCKA. MyTaHHOHHBIf/'I
mnmponecc u HOJ'IPIMOp(I)I/ISM. HOHYJBII_[I/IOHHBIC BOJIHBI, npeﬁ(b IreHOB, MUT'pallud U ((3(1)(1)CKT OCHOBATCJIAA» B
MomyJauuaXx COBPpEMEHHOI'O YCJIOBCKA.



Yenoseueckne pacel. [lonarue o pace. bonbmme packl: eBporneonaHas (€Bpa3miickas), aBCTpajo-
HerpoujHas (dKBaTOpUaibHAas), MOHTOJOWIHAS (a3uaTcKo-aMepuKaHCKas). Bpemss u myTu pacceineHus
YyejroBeKa Mo IulaHeTe. EnWHCTBO denoBeueckux pac. HaydyHas HECOCTOSTENBHOCTH —pacu3Ma.
[IpucnocoOaeHHOCTh YeloBeKa K pa3HbIM YCIOBHUSIM OKpysKarolled cpeabl. Biusnue reorpaduyeckoit
cpensl U apeiida TeHOB Ha MOP(OTIOTHIO U (PU3HOJIOTHIO YEIOBEKA.

MexIuCIUIITMHAPHBIE METOJbI B (pu3ndecKkoil (OMONOTHYecKOi) aHTPOIOJIOTUU. DBOJIOIMOHHAS
AQHTPOTOJIOTHUS U MAICOAHTPOIIONOTHS YeTIOBEUECKHUX MOoNysiuil. buoconuanbHble Hccae10BaHus IPUPOIbI
yenoBeka. MccnenoBanne KO3BOMIOIMHMY OMOJIOTHYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JleMoHCTpanuu
Hoprpeter: Y. Hapsun, JI. Jluku, A. . Porunckuit, M. M. I'epacumos.

Tabuuipl U cxembl: «MeToIbl aHTPOIOJIOTHNY, «I 0JIOBHOW MO3Tr 4YeloBekay, «UemoBexkooOpasHbIe
00e3bstHb», «CKeleT 4YeloBeKa W CKeNleT IIMMITaH3e», «PyIMMEHTBl W aTaBU3MBI», «JIBHDKYIIHE CHIIBI
AHTPOIIOr€HE3a», «IBOJIIOLUOHHOE JPEBO YEIOBEKA», «ABCTpPAJIONUTEK», «HenoBek yMenblil», «YemoBek
npAMoxXo iy, «Jlenucockuil venoek» «Heanaepranbip», «KpomanboHub, «IIpeaku uenoBekay,
«DTanbl SBOJIIOIAH YeJIOBEeKay, «Packl yeoBekay.

OO6opynoBaHue: MyJISDKA OKaMEHEJIOCTeH, MPeAMETOB MaTepUaIbHOM KYJIbTYphl MPEAKOB YETIOBEKa,
penpoayknuu (pororpadguu) KapTuH ¢ MUGPOIOTHUICCKUMHU U OUOJICHCKUMH CHO)KETaMU ITPOMCXOKICHUS
4yenoBeka, Qororpaduu HAXOJOK HCKOMAEMbIX OCTATKOB YeNIOBEKa, CKEJIET 4eJIoBeKa, MOJENb uepena
YeJIOBeKa W 4Yeperia IIMMITaH3€, MOJIeh KHCTH 4YelOBeKa M KHUCTH IIMMIAaH3€, MOJEIH TOopca MPEaKoB
YeloBeKa.

JlaGopaTtopnasi padora «/3yueHue 0coOEHHOCTEH CTpPOEHHs CKelleTa YelIOBeKa, CBSI3aHHBIX C
IPSIMOXOKJEHUEM.

HpaKTH‘leCKaﬂ pa60Ta «I/I3yquI/Ie AKOJIOTUYECKUX aJanTalluid 4YeI0BEeKa.

Tema 6. IKk0J10THS — HAYKa 0 B3aMMOOTHOIICHUSIX OPTaHU3MOB M HAJOPTraHU3MEHHBIX CHCTEM €
OKpY:Kamole cpenou

3apoxaeHne W pa3Buthe dKoyoruu B Tpynax A. ['ymGompara, K. @. Pynee, H. A. Ceepriiona,
3. I'exkkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3p 3KOJOTUU C APYTHMHU
HayKaMH.

Metoabl skosioruu. IloneBble HaOmoOAEHHS. OKCHEPUMEHTHI B SKOJOTMU: TPUPOJAHBIE H
naboparopHble. MonenupoBaHue B OKOJIOTMH. MOHUTOPUHI OKpYXarollel cpenpl: JIOKaIbHbIH,
PETrHOHABHBIN U TI00aTbHBIN.

3HAueHUE HSKOJOTMYECKUX 3HAHMM JUIsl YEJIOBEKa. OJKOJOTMYECKOE MHPOBO33PEHHE KaK OCHOBA
CBsI3eil denoBedyecTBa ¢ npupoaoid. DOpMHUpPOBAHHE HKOJOTMYECKOW KYJIBTYpbl W 3KOJIOTHYECKOUN
IPaMOTHOCTH HaceJIEHUS.

JleMoHCTpanuu

[optpetsr: A. I'ymboasaT, K. @. Pynse, H. A. Ceeprios, O. I'exkenb, A. Tencnu, B. H. Cykaués.



Tabmumpl ~ u  cxeMbl: «Pa3fensl  skomorum», «Metoasl skojgorum», «CxemMa MOHUTOPHHTA
OKpY>KaloIen cpesibl».

JladopaTopnasi padora «/3ydyeHrne METO0B 3KOJIOTMUYECKUX UCCIECIOBAHUNY.

Tema 7. Opranusmbl 4 cpeja 00MTAHUSA

Okosnoruyeckre ¢GakTopbl M 3aKOHOMEpHOCTH ux JeiictBus. Kiaccudukamus 3KOIOTHYECKUX
dakTtopoB: abuoTHUeckwe, OWOTHYECKHE, aHTpomoreHHele. OOmuUe 3aKOHOMEPHOCTH  JIEHCTBUS
skojornyeckux  (QakropoB. IlpaBmwio wmumammMyma (K. [lnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (dakropel. CBeT Kak dKojormyeckuit ¢akrop. JleHCTBHE pasHBIX YYacTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE I'PYIIbl PACTEHUH M KMBOTHBIX IO OTHOLIEHMIO K
ceeTy. CurnaibHas posb cBeta. POTONEpUOAN3M.

Temnepatypa kak odkonoruueckuii dakrop. [eiictBue TemmepaTypbl Ha  OpPraHU3MBIL.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BnaxHocTe kak skosjorumdeckuit daxrtop. Ilpucnocobnenus pacteHuil K MOJAEPKAHUIO BOJHOTO
6ananca. Knaccudukanuus pacrenuil mo orHomenuto K Boje. IIpucnocoOneHns KMBOTHBIX K W3MEHEHMIO
BOJTHOTO PEKHUMA.

Cpenbpl  oOMTaHMsSI  OpraHM3MOB:  BOJHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHas, TJIyOMHHAs
MO/INTOYBEHHAsI, BHYTPUOPraHu3MeHHasd. DU3NKO-XUMUYECKHE OCOOEHHOCTH CpeJi OOMTaHUs OpPraHU3MOB.
[TpucnocoOaeHns OpraHu3MOB K KU3HU B pa3HbIX cpejax.

bruonornueckne putMbel. BHemHue u BHyTpeHHME pPUTMbI. CyTOUHBIE W TOJWYHBIE PUTMBI.
[IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HHU.

Kusnennsle popmbl opranusmoB. Ilonsarue o xusHeHHOM Qopme. KuzHeHHble GOpPMBI pacTeHHI:
JIepeBbs,, KYCTapHHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OAHOJIETHHE TpaBbl. JKu3HEeHHbIE (DOPMBI
KUBOTHBIX: TUAPOOHNOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckne Qakropsl. Bumbl OMOTHYECKMX B3aUMOJECUCTBUHN: KOHKYPEHIMS, XHUIIHHYECTBO,
cumMOrno3 m ero ¢opmel. [lapazuTusMm, Koorepamus, MyTyalu3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxJIeOHn4UecTBO). HeTpoduyeckue B3anmonaericTBus (Tonuuyeckue, popudeckne, hadpuueckue). 3HaUeHHE
OMOTUYECKMX B3aWMOJCWCTBHU I CYIICCTBOBAHWS OPraHW3MOB B cpelae oOwtaHus. [IpwHIUAT
KOHKYPEHTHOTO HCKJTFOUEHHUSI.

JleMoHCTpanuu

Tabmuiel U cxeMbl: «KoJorudeckne (HakTopbl», «CBETOBOM CHEKTP», «IKOJOTUYECKUE TPYIIIBI
KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEemIOKpOBHBIE >KUBOTHBIE», «XOJIOAHOKPOBHBIE >KUBOTHBIEY,
«DU3NOIOTHYECKUE aIallTAllMA KUBOTHBIX», «Cpeapl OOUTaHHUsSI OPTaHU3MOBY», «BHOJIOTHYECKHE PUTMBIY,
«Kuznennbie Gopmbl pacTeHuit», «Ku3HeHHBIE (GOPMBI KUBOTHBIX», «IKOCHCTEMA MIUPOKOIUCTBEHHOTO
jJecay, «IKocucTemMa XBOWHOro Jeca», «llemn nwuranus», «XumHU4ecTBOY», «llapazutuzmy»,
«Konkypenuus», «Cumonos», «KomMmmeHcanusm».




OO6opynoBanue: Tepdapr PaCTEHUH W IKUBOTHBIX, TMPHCIIOCOOJIECHHBIX K BIHMSHUIO Pa3THYHBIX
9KOJIOTUYECKUX (PAaKTOPOB, TepOapuu CBETOJTIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIWBBIX PACTCHUH,
CBGTOHIO6I/IBBIG, TCHCJHOGI/IBBIC U TCHCBBIHOCJ/IMBBIC KOMHATHBIC PACTCHUA, rep6apm1 U KOJUICKIIUU
TEIUIONIFOOUBBIX, 3SMMOCTOHKHX, MOPO30YCTOMUMBBIX PACTCHHI, Yy4desa MTUIl U 3Bepeil, repOapuu pacTeHHUH,
OTHOCALINXCS K TUTpoduTam, kcepoduram, Me30puTaM, KOMHATHBIC PACTEHUS JAHHBIX TPYIII, KOJJICKIHH
KHBOTHBIX, OOUTAIONIMX B PAa3HBIX cpellaxX, repOoapry M KOJUICKIIUU PACTCHUN W KHBOTHBIX, 00JIaJar0IINX
YepTaMu MPHUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUH )KU3HU, TepOapUU U KOJJICKIIMH PaCTeHHH
M OKHUBOTHBIX PAa3JIUYHBIX JKM3HCHHBIX (DOpPM, KOJUICKIUHM >KUBOTHBIX, YYaCTBYIOIIMX B Pa3IHMYHBIX
6I/IOTI/I‘-IGCKI/IX BSaI/IMOIICf/’ICTBI/ISIX.

JlaGopaTopHnas padora «BrIsgBIeHIE TPUCTIOCOOICHUN OPTAaHU3MOB K BIUSTHUIO CBETa.
JlaGopaTopHnas padora «BpIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSIHHIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHaTOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HbIX MECT OOUTAHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJOTHYECKHe XapaKTepucTUKH mnomyisiiuu. l[lomynsauus kak Owuonoruueckas cucrema. Pounb
HEOJIHOPOJHOCTH cpenibl, (pu3muecknx OaphepoB M OCOOCHHOCTEH OWOJIOTMH BUIOB B (DOPMHPOBAHHH
MIPOCTPAHCTBEHHON CTPYKTYpPHI MOmyssiiiuii. OCHOBHBIE MOKA3aTENH MOMYJISIUN: YUCICHHOCTD, MIIOTHOCTD,
BO3pAaCTHAs U MOJIOBasi CTPYKTYpa, POXK1aeMOCThb, TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSI.

DKoJIOTHYECcKasi CTPYKTypa nomyisaiuu. OleHKa YUCICHHOCTH MOMYJISIUY. J{nHaMuKa nmonyasiud 1
e€ perymsiuus. buortmdeckuil moreHumMan nomnyiauud. MoaenupoBaHue JUHAMHMKM monyiasuuu. Kpusele
pocTta YHUCICHHOCTHU TIOIMYJIAINN. KpI/IBI)Ie BbBDDKMBAHUA. Peryns[unﬂ YHUCJIICHHOCTHU HOHynSIIIHfIZ POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCIIIUMX OT IUIOTHOCTH. DKOJIOTWYECKHE cTpaTeruu BHJIOB (r- u K-
CTpaTerun).

[Tonsite 00 sKoNOrMYecKoil HuIe BUja. MectroobuTanue. MHOroMepHass MOJACIb KOJOTUYECKON
Huim J[x. M. Xatunnacona. Pazmepsl skonornueckoi Humu. [loTeHmanpHas 1 peajin30BaHHasi HUILLN.

BI/II[ KaK cucrema HOHy.]'ISIIleI. Apeanm BUJIOB. BI/II[I)I " UX KU3HCHHBIC CTPATCIrUu. DKOJIOTUYECKHE
OKBHMBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUI )KMBOTHBIX. bruosiornueckne MHBa3uu 4yKEpOJIHbIX BUJIOB.
JleMoHCTpanuu

IMoptpet: Ix. . XaT4nHCOH.

Tabauiel U cXeMbl: «DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYISINy, «[IpocTpaHcTBeHHAsI CTPYKTYpa

nonynsiuuny, «Bo3pacTHele mTHpaMuabl HONyaAUU», «CKOPOCTh 3aceleHus MOBEPXHOCTH 3eMIIU
Pa3IMYHBIMU Opranu3Mamm», «Mojenb 3kosornyeckor Humm Jx. M. XaTuuHcoHay.

Oo6opynoBanue: repOapuu paCTeHUA, KOJUIEKIIUN KHBOTHBIX.

JlaGopaTopHuas padora «IIpucnocoGueHusi ceMsiH paCTeHUN K PACCEICHUIO.



Tema 9. Dko0rusi coo0IIECTB. DKOJOTHYECKHE CHCTEMBI.
Coo06miecTBa opranu3MoB. bruorieHos u ero crpykrypa. CBsI3u MKy OpraHu3MaMH B OMOIIEHO3E.

Okocucrema kak OoTkpbiTas cucrema (A. Jx. Tencnum). DyHKIMOHATbHBIE OJIOKU OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThl, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHH. Tpodudeckue LEnu U CETH.
AbGuotnueckue 070ku dKocucTeM. [10YBBI U WITBI B 9KOCcHUCTEMaX. KpyroBopoT BEmIECTB U TOTOK SHEPTUH B
KOCHCTEME.

OcCHOBHBIC OKA3aTeNU KOCHUCTEMBI. bromacca M HpPOAYKIHs. DKOJIOTMYECKHE MUPAMHIbI YHCEl,
OMOMAacChl U SHEPTHUH.

Hunamuka  sxocucmem.  Kamacmpoguueckue  nepecmpouixu. — @Pnykmyayuu. HarpaBneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKLeccuH. llepBUuHble M BTOpPUYHBIE CYKLIECCUM U UX NPUUYMHBIL.
AHTpONOreHHble BO3AeHCTBUS Ha cykueccuu. KinmmakcHoe coobuiectBo. buopasHooOpasue M mojHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYNBOCTH COOOLIECTB.

[TpuposHbIe 3KOCUCTEMBL. DKOCUCHEMbL 03ED U peK. DKOCUCTEeMbL MOpell U OKeaHos8. IKOCUCEMbl
MYHOp, 1eC08, cmenetl, NyCmbvlHb.

AHTPONOIreHHbIE 3KOCUCTEMBI. ATpo3KOocUCTeMa. ArpolieH03. Pa3nuuus Mexay aHTpONOr€HHbIMU U
IIPUPOJAHBIMU SKOCUCTEMAMH.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. lopoxackas d¢uopa u QayHa.
CuHaHTponu3anus ropoJckoi ¢ayHbl. buonmornyeckoe M XO3SHCTBEHHOE 3HAYEHHE arpo’KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OpPraHU3MOB B 3KOcHcTeMax. Poib
KackaoHo2o s¢hghekma u 6ud06-30uhpukamopos (Kiouegvlx 6uo08) 8 (OYHKYUOHUPOBAHUU IKOCUCHEM.
[TepeHoc PHEPTUM U BEIIECTB MEKIY CMEKHBIMH dKOCHCTEMaMH. Y CTOHYMBOCTh OPTraHU3MOB, TOMYJISINNA U
HKOCHUCTEM B YCIIOBUSX €CTECTBEHHBIX M AaHTPOITOTEHHBIX BO3ICHCTBHIA.

Mexanuszmvr 6030eticmeus 3612p}Z3H€H1/l1/Vl PA3HbBIX MuUunoe Ha Cy60p2€lHu3M€HHOM, Op2aAHUSMEHHOM,
NnonyJIAYUOHHOM U IKOCUCMEMHOM YPO6HAX, OCHOBblL IKOJN02UUECKO2O0 HOPMUPOBAHUSL AHMPONO2EHHO20
6030elcmeusl. MGTOHOHOFHSI MOHHUTOPHHTAa €CCTCCTBECHHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

JleMoOHCTpaL U
[optpert: A. JIxx. Tencau.

Tabmuiel  u  cxembl: «CTpykTypa OHOIIEHO3a», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO  JIEcay,
«IKOocucTEMa XBOMHOTO Jieca», «DyHKIMOHAIBHBIE TPYIIbl OPraHU3MOB B 3KocucTeme», «KpyroBopor
BelIEeCTB B 3kocucTeMey, «llenu nuranus (mactouiHas, JeTpUTHAs)», « DKOJIOrHUecKas MUpaMuIa Yuce,
«DQxonoruyeckas nmupamuaa Ouomacce», «IKOIOrHYecKas mupamuaa sHeprumn», «O0pa3oBanue 00I0Tay,
«IIepBuuHas cykieccus», «BoccTaHOBIIEHHE Jieca MOCie MoXkapay, «IKOCHCTEMA 03epay, «ATpOILEHO3Y,
«KpyroBopoT BeliecTB U TOTOK PHEPTHH B arporieHo3e», «[Ipumepsr ypOoskocucTem.

Ob6opynoBanue: repbapuy pacTeHUH, KOJJICKIIMM HACEKOMBIX, yydella NTHUIl M 3Bepeil, repdapuu
KYJIbTYPHBIX U TUKOPACTYIINX PACTCHNUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.




IpakTnyeckas padora «/3ydeHne u onrcaHue ypoOOIKOCHCTEMBD.

JlaGopaTopuasi padora «/I3yueHne pasHOOOpa3Hus MEJIKHX IMOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
KOCHCTEMAX ).

IOKCKypeust «OKCKypcHsi B THUIMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJOJIbHBIM WM TOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKceKypeusi «IKCKYPCHsl B arpo’KOCUCTEMY (Ha 10JI€ WM B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanpHas 3kocucTeMa

buocdepa — oOumiennanerapHas oOosiouka 3emild, TA€ CYIIECTBYET WJIHM CYLIECTBOBAJA >KU3Hb.
PasButne npencraeienuii o Omochepe B Tpymax 3. 3rocca. Yuenwe B. U. Bepramckoro o Omocdepe.
Ob6nactu 6uocdeps! u e€ cocran. J)KuBoe BeuiecTBo 6uocheps! U ero GyHKIUH.

3aKOHOMEPHOCTH  cymiecTBoBaHusl Ouocdepsl. OcobenHoctu Ouocdepbl Kak I0OANBHOM
sKocucTeMbl. [lnHamMudeckoe paBHoBecue B Onocdepe. KpyroBopoTsl BemecTB 1 OHOre0XUMHUIECKUE ITHKITBI
(yrnepona, azorta). PurmMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOchepsl. Ilonarue o Ouome. OcHOBHbIE OMOMBI CYIIU: TYHJpa, XBOWMHBIE Jieca,

CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIE JI€CA, CTEINH, CAaBAHHBI, IIyCTHIHM, TPOIMYECKHUE JIECA, BBICOKOTOPB.
Knumat, pacTUTenbHbINH U )KMBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS XHBBIX CHCTEM, OIICHKAa HMX PECYpCHOrO MOTEHIMala M OHOChEpHBIX
byHKIH.

JleMoHCTpanuu

IToprpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuiml u cxembl: «I'eochepsr 3emin», «kKpyroBopot azora B mpupoje», «KpyroBopor yriepojaa B
npupoae», «KpyroBopot kucioponga B mpupoae», «KpyroBopoT BoAbsl B MpHpojae», «OCHOBHbIE OHOMBI
cymmy, «Knumatudeckue nosica 3emnny, «Tynapay, «Tairay, «CMmemannbiit jgecy, «lllupokonucTBeHHBIN
necy, «Crenby, «CaBanHay, «Ilycteiasay, « Tponuueckuil igecy.

Oo6opynoBanue: repOapuu pacCTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawIIas cpeaa

DKoJoruYeckre KpU3UChl M WX TNpUYMHBL. BosnelicTBue uenoBeka Ha Ouocdepy. 3arpssHeHHe
BO3yIIHOM cpeapl. OXxpaHa BO3yxa. 3arpsi3HEHUE BOAHOM cpenbl. OXpaHa BOJIHBIX pecypcoB. Paspyiienne
nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kimMara.



AHTpPOIOT€HHOE BO3JEUCTBUE HA PACTUTENIbHBIM M KUBOTHBIA MHp. OXpaHa pacTUTEIBHOTO U
KUBOTHOrOo Mupa. OCHOBHbIE NPUHLUIBI OXxpaHbl HOpuponbl. Kpacueie kuuru. Ocobo oxpaHsieMmble
npupoanblie Teppuropun (OOIIT). borannueckue cazbl U 300JI0THYECKUE TTAPKH.

OCHOBHBIC IMIPUHIMIIBI yCTOfI‘-IPIBOI‘O pasBuUTHUA  YCJIIOBCUCCTBA W IIPUPOIBI. PaI_II/IOHaJIBHOC
IpUPOAOIIOJIB30BAHUE U COXPAHCHHUC OHOJIOIrMYECKOTO p33H006p331/I5[ 3emin. O6H_[I/Ie 3dKOHOMCPHOCTHU
IrI100adbHBIX AKOJOIMYCCKHUX KpHU3UCOB. OcobeHHOCTH COBPCMCHHOI'O KpHU3UCa U C€ro BCPOATHBIC
IIOCJICACTBHA.

PazBuTue METONOB MOHHUTOPHHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHule
uccnedo6anuss nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNocoOHoU snepeemuke. buonozuueckoe
pasnoobpazue u ouopecypcwl. Hayuonanvhvie ungopmayuonuvle cucmemol, odbecneuusanowue 00OCmyn K
ungopmayuu no cOCMOAHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOBbL IKOpeadbuIUmayuy dKOCucmem u
€cnocobos 60pvboOBL ¢ buONospecoeHusIMU. PekoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpannn
Tabmuubl W cxeMmbl: «3arps3HeHne atMocheps, «3arps3HeHue ruapocdepsl», «3arps3HeHue

nouBb, «[lapHuKOBBEI 3 PexT», «Ocodo oxpaHseMble TPUPOAHBIE TEPPUTOPUMY, «MOJIeIH yIIPaBIIeMOro
MUPay.

Ob6opynoBanwue: Gororpaguu  OXpaHSEMBIX pPACTEHUH © IKUBOTHBIX KpacHoit kHurn Poccuiickoit
®enepanuu, KpacHol KHUTM peruoHa.

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA TPOT'PAMMBI I1IO BUOJIOT'UA HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yjibTaTaM OCBOEHHs OOYyYaroIlMMHCS HpOrpaMm
CpeHero od1iero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIE U MPEMETHBIE.

B cTpykType TMUHOCTHBIX Pe3yabTaTOB OCBOEHUS MPOrPAMMBI IO OMOJIOTHH BbIIEIEHBI CIEAYIOLINE
COCTABJISIIOLINE: OCO3HAHUE O0YYaIOIIMMMCS POCCUMCKOW Tpa)IaHCKOMW HAEHTUYHOCTU — TOTOBHOCTH K
CaMOpPA3BUTUIO,  CAMOCTOSITEIBHOCTH M CaMOONPEAETCHUIO, Haauuue  Momusayuu K  OOyYEHHIO
OMOJIOTHH, yeneHanpasieHnoe passumue BHYTPEHHUX YOeXJAEHUM JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
[IEHHOCTeH W  HCTOPUYECKUX  TPAAWIUN  pa3BUTHs  OMOJOTHYECKOTO  3HAHUS, 20MOBHOCMb U
cnocobnocms 0O0Y4JaIOIIUXCSl  PYKOBOJACTBOBATHCA B CBOEH  JIEATENBHOCTH LEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, PUCYLIUMHU CUCTEME OMOJIOTNYECKOTO o0pa3oBaHusl, Haluyue
NpagoCcoO3HAHUA FIKOJIOTUUECKON KYIbTYPBl, CHOCOOHOCMU CMABUMb LIETN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JImuaocTHBIC PpE3YyIbTaTbl OCBOCHUA MPOTpaMMBbI 11O ouoJiornu JOCTUI'alOTCA B €AUHCTBE yqe6H0171 n
BOCIIUTATEIbHON JESITENIbBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMH,
HCTOPUYCCKHMHU U TYXOBHO-HPABCTBCHHBIMU HECHHOCTAMUA, IPUHATHIMH B O6HIGCTBC IIpaBHUJIaMHi U HOpMaMU
MOBEJICHUS W CIOCOOCTBYIOT MpOIlecCaM CaMOIO3HAHUWs, CAMOBOCIHTAHUS W CAaMOPAa3BUTHUS, PA3BUTHUSA
BHYTPEHHEHN MO3UIMU JUYHOCTH, MAaTPUOTU3MA U YBAKECHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TpyAa U
CTaplieMy IOKOJICHHIO, B3aUMHOTO YBa)XXEHHS, OEpPEKHOrO OTHOIICHHsS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, MpUpoe U OKPYKaroIIen cpee.

JIndHOCTHBIE pe3yNlbTaThl OCBOEHHUs y4yeOHOro mnpeamera «bHOJOTHS» JOKHBI  OTpa)kaTh
TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMUXCS PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH
JUYHOCTH, CUCTEMOM IEHHOCTHBIX OPHUEHTALIMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUM, COOTBETCTBYIOLIUX



TPAAUIIUOHHBIM T CHHOCTAM pOCCHﬁCKOI‘O O6H.[CCTBa, paclIMpCHUC JKHU3HCHHOI'O OIlbITa W OIbITa
ACATCIIBHOCTH B IPOIECCE pCain3allid OCHOBHBIX HaHpaBJ'IeHI/II\/'I BOCITMTATCIbHOM JACATCIIBHOCTH, B TOM
YHUCJIC B 4aCTH:

1) IpaxKaIaHCKOr0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3HIIMHA 00YJAIOIIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
poccuiicKoro o0IIecTBa;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IIpaB U O6H3&HHOCTCI>'I, YBAXXCHHUEC 3aKOHA U IIpaBOIIOpsAaKa,

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JEATEIBHOCTH MPU CO3JAHHH Y4EOHBIX MPOEKTOB, PEIICHUH
yueOHBIX U [103HABATEIbHbBIX 33]a4, BHIIOJHEHUN OMOJIOTUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH OMPEeNATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHHUIO K SBICHUSIM COBPEMEHHOU JKU3HU
H O0BICHATSH ¢€;

YMCHHUEC YUYUTHIBATH B CBOUX Ilel\/JICTBI/ISIX HCO6XOIII/IMOCTI) KOHCTPYKTHUBHOI'O B3aI/IMOI[€I>'ICTBPI$[ J'IIOI[Cﬁ
C pa3sHbIMHA Y6C)KI[6HI/I$IMI/I, KYJIbTYPHBIMH HCHHOCTAMHA U COLIUAJILHBIM ITOJIOKCHHUEM

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBITOJIHCHUS YICOHBIX, IO3HABATEIIHHBIX U
UCCIIEIOBATENCKUX 3a/1a4, YBAKUTEILHOTO OTHOIICHHUS K MHEHUIO ONIIOHEHTOB MPU 00CYXKICHUHU CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOM JESATEIBLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(OpPMHUPOBAHHOCTh POCCUUCKON TPaKIAaHCKOW MACHTUYHOCTH, MAaTPHOTU3MA, YBAXKEHHS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Tiepe PolnHONM, TOPAOCTH 3a CBOM Kpail, cBOO PonnHy, CBOHM SI3BIK U

KYJIbTYPY, NPpOLUIJIOC U HACTOAIICC MHOTOHAITMOHAJIbHOT'O HAPO/J1a POCCI/II/I;

HNEHHOCTHOC OTHOLICHUC K IMPUPOJHOMY HACICAUIO U MMaMATHUKAM MPUPOALI, JOCTUKCHUAM Poccun
B HAYKC, HCKYCCTBE, CIIOPTE, TCXHOJIOTUAX, TPY/C,

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHWE M pa3BUTHE OHOJIOTHH,
MMOHMMAaHUs 3HA4Y€HUs OMOJOTrMM B TMO3HAHMM 3aKOHOB IPHUPOJABI, B JKM3HU YEJIOBEKAa M COBPEMEHHOI'O

o01ecTBa;

uzeiHass yOexJIEHHOCTh, TOTOBHOCTh K CIIY’KeHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCThH 32 €ro
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApOAa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OICHUBATL CHUTYallUIO W HNPUHUMATH OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYIyIIEro;



OTBETCTBEHHOE OTHOIIEHHWE K CBOWM POIUTEISIM, CO3/JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauIUsIMU HapoaoB Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOI'O U TEXHUUYECKOIO TBOPYECTBA,
CTopTa, TpyZa, OOIIECTBEHHBIX OTHOILICHHIA;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MIPUPOJABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIAX HCKYCCTBAa, CTPEMJIEHUE IPOSBIATH KayecTBa
TBOPUYECKOMN JIMYHOCTH;

5) pusuueckoro BocnuTaHUs, (GOPMHPOBAHUS KYJBTYPHI 3[A0POBbSi H IMOIHMOHAIHLHOTO
0J1aronoTyyus:

[MIOHMMAaHUC U plalu3alnusa 3A0pOBOIro H 0€301acHOTO 06pa3a KHN3HU (3,Z[OpOB06 IIUTaHUC,
CO6J'IIOI[€HI/IG TMr’UCHUYCCKUX IIPAaBUII 1 HOPM, C63.J'I8.HCI/IpOBaHHHI71 PEIKUM 3aHATHH U OTAbIXa, PCTYyJIApHaAI
(1)I/ISI/ILI€CKa$I aKTI/IBHOCTI)), 6€p€)KHOFO, OTBETCTBCHHOI'O M KOMIICTCHTHOI'O OTHOIICHHA K COGCTBGHHOMY

(bH?»PI‘ICCKOMy U IICUXHUYCCKOMY 3010POBbIO,

MOHMMAaHHUE I[IEHHOCTH MpaBWJI WHAWBHIYAIbHOTO W KOJUICKTUBHOTO OE€30MAacHOrO IMOBEICHUS B
CUTYaLUSIX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIFOAEH;

OCO3HAHME IOCIIEICTBUI U HENPUATUS BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTHUKOB,
KypeHHs1);

6) TPY10BOr0 BOCIIHTAHUSI:
TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MAacTePCTBa, TPYIOTIO0NUE;

TOTOBHOCTh K aKTHUBHOHU JACATCIIbHOCTH TEXHOJIOTHYSCKON U COIII/IaJ'IBHOI\/JI HaITpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUUPOBATH, IJIAHUPOBATH U CAMOCTOSATCIIBHO BBIIIOJHATL TaAKYH0 JCATCIBHOCTD,

MHTEpEC K pa3IMyHbIM chepam MpodhecCHOHATBHON e TeIbHOCTH, YMEHHE COBEpILIaTh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u peannu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHHIO HA MPOTSKCHUU BCCH KHU3HH,
7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:

OKOJOT'HYCCKH I_ICJICCOOGPEBHOC OTHOIICHHUC K MPUPOJAC KAK UCTOYHUKY KU3HU HA 3CM.IIC, OCHOBE €&
CYILICCTBOBAHUS

MOBBIIIIEHUE YPOBHSI 9KOJIOTMYECKON KYJIbTYPhI: IPUOOPETEHHE OMbITA TUIAHUPOBAHUS TOCTYIKOB U
OLICHKH X BO3MOXHBIX TIOCIIECTBAN JIJIs1 OKPYXKAIOIIEH CPEIbl;

OCO3HaHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X peleHus;

CIIOCOOHOCTh HCMOJB30BaTh MpUOOpEeTaeMble MPU H3y4YeHUU OWOJIOTMHM 3HAHWUA W YMEHUS MpU
pelieHnr npo0iem, CBA3aHHbBIX C PallOHAIbHBIM MPUPOIOIIOIB30BaHUEM (COOIIOIEHUE MTPABUII OBEACHUS



B IMPUPOLAC, HAIIPABJIICHHBIX Ha COXPAaHCHUC PABHOBCCHA B DJSKOCUCTCMAX, OXpaHy BHJAO0B, 3KOCHUCTCM,
ounocdepsl);

AaKTUBHOE HENpUATHE NCHCTBHM, NMPUHOCAIIUX BpPEI OKpPYXKAloIIeW NPUPOIHOW cpele, yMEHHE
MPOTHO3UPOBATh HEOJIATONPUSATHBIC SKOJOTUYECKHE TOCIEACTBUS MNPEANPHHUMACMBIX JCUCTBUU W
MPeI0TBPALIATh UX;

HaJIMYUE PA3BUTOI'O 3KOJOTHMYCCKOI'0 MBIIIJICHMA, 9KOJIOTHYCCKOU KYJBbTYPbI, OIIbITA ACATCIbHOCTHU
JKOJIOTHYCCKOU HAIpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCA UMU B H03HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ
n COHH&HBHOI;'I IMPAKTUKEC, TOTOBHOCTH K Y4YaCTUIO B HpaKTquCKOﬁ JCATCIIBHOCTH 9KOJIOrMYECKOMN
HAIIpaBJICHHOCTU;

8) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO HA JTHAJIOTE KYJBTYP, CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBCPUHICHCTBOBAHUC SI3LIKOBOM U YMTATEILCKOM KYJbTYPbI KaK CpCACTBa B3aUMOICUCTBHUS MCKAY
JIFOABbMH Y ITIO3HAHUA MHPaA,

MOHMMAaHUE CIIeU(UKHA OMOJIOTUU KaK HAYKH, OCO3HAHUS €€ Pou B (POPMHUPOBAHUH PALMOHAIEHOTO
HAyYHOTO MBIIUICHHUS, CO3JAHHUH IIEJIOCTHOTO TPEICTABJICHUS 00 OKPYKAIOMEM MHPE KaK O €JIMHCTBE
MPUPOABI, YeNOBeKa M O0IIecTBa, B TO3HAHHM NPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpolsieM
COXPAHEHUS MPUPOJHOTO PABHOBECHS,

yOXKJIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JJII COBPEMEHHOW IMBHIIM3AIMU: 00ECIeUeHUsT HOBOTO
YPOBHS Pa3BUTHS MEIULIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOIOTHM, CIIOCOOHBIX pelIaTh pecypcHbIC
nmpoOJeMbl Pa3BUTHSl YETOBEYECTBA, MOWCKA IMyTEH BBIXOAA W3 TIO0ATBHBIX IKOJOTHYECKUX MPoOIeM H
o0ecrniedeHus mepexojia K yCTOWYUBOMY Pa3BUTHIO, PAIlMOHAILHOMY MCIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB
1 (HOPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HHU;

3aMHTEPECOBAHHOCTD B TTOJIYYEHUU OMOJOTUYECKUX 3HAHUN B IEJSAX MOBBIIICHUS OOIICH KyJIbTYpHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTHU, KaK COCTAaBHOM YacTH ()YHKIIMOHATHLHOM TPAMOTHOCTH O0ydYaromInXcs,
dhopmupyeMoit ipu U3y4eHUH OUOJIOTHH;

NMOHUMAaHHEC CYIIHOCTU MCTOAOB IMO3HAHHA, UCIIOJB3YEMBIX B CCTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTHU
HCIIOJIB30BATh IIOJIYJa€MbIC 3HAHHA Ui aHAJIk3a H OOBSICHCHHS SBJICHUM OKpyXaromero mupa Hu
MPpOUCXOAAIINX B HEM I/I3MCHGHI/II71, YMCHUEC [CJIaThb 000CHOBaAHHBIC 3aKJIFOYCHUS Ha OCHOBE HaYYHBbIX (baKTOB
U UMCIOIUXCA JAaHHBIX € TEJbIO MTOJYUCHUA TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATEILHO HCIOJIL30BAaTh OHMOJIOTMYECKHE 3HAHUS IJi1 pCIICHUSA HpO6J’IeM B
PCAIBHBIX JKU3HCHHBIX CUTYyalUAX;

OCO3HaHUE [ICHHOCTH HAy4YHOU JCATENbHOCTH, TOTOBHOCTb OCYILECTBIIATH IIPOCKTHYIO U
HCCIIEA0BATENBCKYIO AESITENbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa30BaHI/IIO n CaMOO6pa30BaHI/IIO, K aKTUBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUI 110 OMOJIOTUH B COOTBETCTBUH C KU3HEHHBIMHU HOTpe6HOCT$[MI/I.

METAIIPEIMETHBIE PE3YJIbTATbBI



MeTaHpe,Z[MeTHBIG PE3YyJIbTaThl OCBOCHUA y‘l€6HOI‘O npeamera «buonorusy BKIIOYAIOT: 3HAYUMBIC
st GOPMHPOBAHUSI ~ MHPOBO33PEHHS  OOYYAIOIMIMXCS — MEKIUCIHMIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOIIeHayYHbIE TOHATHUS, OTPAKAIOUIME IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHEUU(UKY METOJOB
MO3HAHUs, UCIOJIB3YEeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JSHEPTHs, SBJICHHUE, IMPOIECC, CHUCTEMA,
Hay4yHBId (DaKT, TPHUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHsI, HCCIEIOBaHHE, HAOIIOJCHUE,
W3MEpEHUe, OKCIEPUMEHT W JpYrHue); yHUBEpCalbHbIE ydeOHbICe JeicTBUs  (TIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryJIATUBHBIC), oOecreunBaronme GopMupoBaHue (pyHKIMOHAIBHOW TPAMOTHOCTH H
COIMAIbHOW KOMIICTCHIIMH OOYYaIONIMXCS; CIIOCOOHOCTh OOYYaIOIUXCs HCIOJIb30BaTh OCBOCHHBIC
MCKIAUCHUIIIIMHAPHBIC, MHPOBO33PCHYCCKUC 3HAHUA u YHUBCPCAJIbHBIC y‘-ICGHBIG ﬂeﬁCTBHﬂ B
M03HABATEIBHON U COIUAILHON TIPAKTUKE.

B pesynbrare u3yueHuss OMOJOTMU Ha YpOBHE CpeIHEro o0Iero odpa3oBaHUs Y 00ydaromierocs
Oynyt chopMHupoBaHBl IMO3HABATEIbHBIC YHHUBEpCAJIbHBIC YYEOHBIC JICHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCAIbHbIE Yy4eOHBIC JEWUCTBUSA, PETYISITHBHbIE YHUBEpCAlIbHBIE Yy4eOHbIE ACHCTBHS, COBMECTHas

JACATCIIBHOCTD.

MeranpeaMeTHbIe pe3yJabTaThl OCBOSHUS TPOTPaMMBI CPEIHEro OOIIero 00pa30BaHUS JOJKHBI
OTpaXkaTh:

OBgi1ajieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUSIMMU

1) 6a3oBble JJOrHYeCKHUe TeHCTBHUS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOEHWM 3HAHWM TPUEMBI JIOTUYECKOTO MBIIUICHUs (aHalau3a, CHHTE3a,
CpaBHEHUs, Kiaccuukanuu, 000OIIEHHS), PACKPBIBATH CMBICT OHMOJOTUYECKUX TOHSATHH (BBIIETSATH WX

XapPaKTCPHBIC ITPU3HAKU, YCTAHABJIMUBATH CBA3U C APYTHUMU HOH}ITI/I}IMI/I);

ONpeaACisITE LCIIN ACATCIBbHOCTH, 3adaBasA MApaMCTPbl U KPUTCPpUHU HUX HNOCTHKCHUA, COOTHOCHUTDH
PE3YIBTATHI ACATCIIBHOCTH C IMMOCTABJICHHBIMU LCIIAMU

HCIIOJIb30BaTh OMOJIOTHMUECKHUE MOHATHS JUIsl 00bsICHEHNS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUC PaACCYKACHUA (I/IHIIYKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBISABJIATH
3aKOHOMCPHOCTHU U TPOTUBOPCUUA B pACCMATPUBACMBIX SIBJICHUAX, q)OpMYJ'II/IpOBaTI) BBIBOABI U 3aKJIFOUYCHU S,

IMPUMCHATE CXEMHO-MOJICJIBHBIC CPEACTBA AJIA TPEACTABICHUA CYIICCTBCHHBIX CBsI3€il M OTHOIIICHHI
B U3Yy4aCMbIX OMOJIOTHYECKUX O6’bCKTaX, a TaKXKe HpOTHBOpG‘II/II‘/’I pa3HOTro poaa, BbIABICHHLBIX B Pa3JIMYHBIX

MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3palaTeiBaTh IUIaH pEIIEHUS MpPoOJeMbl C Y4ETOM aHaiu3a HMMEIOIIMXCS MaTepHabHBIX U
HEMaTepHUaIbHbIX PECYPCOB;

BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTb, OLUCHUBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM, OLCHUBATH
pUCKH MMOCJIEICTBUI ACATCIIBHOCTH,

KOOPJMHHUPOBATH U BHIMOIHITH padOTy B YCIOBHSIX PeaTbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.



2) 6a30BbIe HCCJIEI0BATEILCKHE el CTBHA:

BJIaJACTh  HABbIKaMH y‘IC6HO-HCCHeHOBaT€HBCKOﬁ u HpOCKTHOfI JACATCIBbHOCTH, HaBbIKaMU
paspciCHud npo6neM, CIIOCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOUCKY MCTOAOB PCIICHUA
MPAKTUYCCKUX 3aJa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IIO3HAHUS

HCIIOJIB30BATh PA3JIMYHBIC BU/bI ACATCIbHOCTHU IO MOJTYYCHHUIO HOBOI'O 3HAHUSA, €0 UHTCPIIPCTALIUHU,
npeo6pa30BaHmo n IIPUMCHCHHUIO B y‘IC6HLIX CUTyaluAx, B TOM YHUCIIC IIPpU CO3OAHHUU yLIe6HBIX n

COMAJIBHBIX ITPOCKTOB;

dbopMUpOBAaTh HAYYHBIA THIl MBIIUICHUS, BIAJCTh HAYYHOH TEPMHUHOJOTHEH, KIIOYCBBIMU
MOHATUSMHA U METOAAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4M B 00pPa30BATEIIHHON NECSATEILHOCTH M JKU3HCHHBIX
CUTYyalLUsIX;

BbIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3M U AKTYAJIU3UPOBATH 3a4avy, BbLJABUI'ATb T'HUIIOTE3Y eé
peuiCHus, HaXOAWTb APTryMCHTBI IJId A0Ka3aTCJbCTBAa CBOUX yTBep)KIleHI/If/'I, 3aaBaTb IapaMCcTpbl U

KPUTEPUU PELICHUS;

AHAJIM3UPOBATh IMOJYYCHHBIC B XOJAC PCHICHUA 3adavdu PE3YyJIbTAaTbl, KPUTUYCCKU OLCHUBATHL HUX
HAOCTOBCPHOCTh, IPOTHO3UPOBATHL U3MCHCHHUEC B HOBBIX YCIIOBUAX;

JAaBaTb OLUCHKY HOBBIM CUTYyallUAM, OLICHHUBATb HpI/IO6peTéHHHI71 OIIBIT,

OCYIIECTBIISITh  IICJICHANIPABICHHBIM TMOWCK TIEpeHOca CpelcTB W CHOCOOOB  ACHCTBHUS B
PO eCCUOHABHYIO CPENY;

YMETb INIEPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTU,
YMCTb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX 06HaCTeI>'I;

BBIZIBUT'aTb HOBBIC HUACH, IPCIJIAraTb OPUTIMHAJIBHBIC IMOAXOJAbI U PCIICHUSA, CTABUTH HpO6HeMH u
3aaa4u, JOMYyCKAroIHEe aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCSI B PA3IUYHBIX HCTOUYHUKAX WHGpOpMalMu (TEKCTe y4eOHOro mocoOusi, Hay4dHO-
MOMYJISIPHOM JIUTEepaType, OMOJOTHYECKUX CIOBApSAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHamu3upoBaTh WHGOPMALMIO PA3IMYHBIX BHUIOB M (OPM MpeICTaBlIEHUs, KPUTUYECKH
OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

bopMyIHpPOBaTh 3aMPOCHl U MIPUMEHATH PA3JIMYHBIE METOJIBI MPU TOUCKE M 0TOOPE OMOIOTHYECKOM
nH(popManuy, HeOOXOAUMOH /TSl BBIMIOTHEHUS YUeOHBIX 3a7a4;

HpI/IO6pCTaTB OIIBIT HUCIIOJIB30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPUICHCTBOBATD KYJIbTYPY aKTUBHOT'O UCITIOJIB30BAHUSA PA3JIMIHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENILHO BHIOMpaTh ONTUMATbHYIO (OpPMY MpEACTaBICHUS OUOIOTUYECKOW HH(OpMAIHH
(cxempl, TpaduKH, AHArpaMMBbl, TAOTUIIEI, PUCYHKH U APYTOe);



UCTIOJIB30BaTh HAay4YHBIN S3BIK B KaueCTBE CPEACTBA MpHU paboTe ¢ OMONOTHYECKOW MH(OpMAIUEH:
MPUMEHATh XUMHUYECKHE, (PU3NUECKHe W MaTeMaTHYeCKHEe 3HAKH W CHMBOJIBI, (HOpMYJbI, aOOpeBHaTypy,
HOMCHKIJIATYypPY, UCII0JIb30BATh U HpeO6pa3OBBIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTISIIHOCTU,

BJIAJCTh HAaBBIKAMM pPAcClO3HABaHHWS W 3alIUThl WHpOpManuu, MHOOPMAIIMOHHOW O0€30MacHOCTH
JIMYHOCTH.

OBJiajileHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMU J€CTBUSIMH

1) o6menne:

OCYHICCTBJIATL KOMMYHHKAIIUK BO BCEX C(bean JKM3HHU, AKTHBHO Y4YaCTBOBATb B AHAJIOIC HIIN
JIMCKYCCHU TI0 CYNIECTBY OOCYKIaeMOi Tembl (YMEHHE 3alaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTCIIbHO BBIITOJIHCHUSA HpeﬂﬂaraeMOﬁ 3ala4i, Y4YUTbIBATb HMHTCPCCHI U COTJIACOBAHHOCTDH HO3HIIHI71

APYrux y4aCTHUKOB AHAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

paciio3HaBaTb HeBep6aHLHLIC cpeacrBa 06H_I6HI/I$[, IIOHUMATh 3HA4YCHUC COLHAJIBbHBIX 3HAKOB,
MMpEANOChUIOK BOSHUKHOBCHU A KOH(l)JII/IKTHI)IX CHTyaHHﬁ, YMCTb CMATYaTh KOH(i)JII/IKTI)I N BCCTU ITCPCTOBOPLI;

BJIAQJIETh DPA3JIMYHBIMU CHOoco0aMu OOIIEHMS] W B3aWMOJEWUCTBUSA, NOHHMMATh HAMEpPEHUS JPYrux
JIOCH, TPOSIBIATH YBAKUTEIHHOE OTHOIIECHHE K COOECEIHHWKY M B KOPPEKTHOH ¢opme (GpopMyInpoBaTh
CBOM BO3PaXKCHMS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs JIESITEILHOCTD:

MOHUMAaTh M UCMOJb30BaTh MPEUMYIIECTBa KOMAaHAHON U WHAWBUIYAIBbHOM pabOThl MpHU peLIeHUU
Ouosiornyeckoil  mpoOneMbl, O0OOCHOBBIBaTH  HEOOXOAMMOCTh  NPUMEHEHHs  IPYMIOBBIX  (HopMm

B3aMMOJICHCTBUS NPU PELICHUH yueOHOM 3a/1auH;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUI C YUYETOM OOLINX UHTEPECOB U BO3MOKHOCTEN
Ka)KJI0r0 WICHA KOJIJICKTHBA;

IIPUHUMATh LI€JI1 COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBATE U KOOPAUHUPOBATH JACUCTBUSA IO €&
JOCTUKEHHUIO: COCTABJIATH IJIaH JEHCTBUI, paclpeAensiTh POk ¢ Y4ETOM MHEHHI y4aCTHUKOB, 0OCYX/IaTh

PE3YyIbTaThl COBMECTHOM pa60TBI;

OLIEHMBATh KayeCTBO CBOErO BKJIaZa M KaXJOTrO y4YaCTHHKAa KOMaHAbI B OOLIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MTO3UIIMM HOBU3HBI, OPUTHHAIIBHOCTHU, TPAKTUYECKON
3HAYUMOCTH,

OCYIICCTBJIATL IMO3UTUBHOC CTPATCTHUCCKOC IMOBCACHHUE B PA3JIMYHBIX CUTyallUAX, IIPOSBIATH
TBOPYECTBO 1 B006pa)KCHI/IC, OBITh WHHUIIMATHUBHBIM.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryIsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amusi:



HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUISl BBISABICHUS MPOOJEM M MX PEIICHUs B JKU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BbIOMpPATh HA OCHOBE OMOJIOIMYECKMX 3HAHUM 1I€JE€BbIE M CMBICIOBBIC YCTAHOBKU B CBOMX JI€HCTBUSX
1 TIOCTYTIKAaX 10 OTHOLLEHUIO K KUBOU MIPUPOJE, CBOEMY 3J0POBBIO U 3/I0POBBIO0 OKPYKAIOIIMX;

CaMOCTOATCIIBHO OCYHICCTBJIATH NMO3HABATCIIbHYIO ACATCIIBHOCTD, BBIABIISATH HpO6JI€MbI, CTaBUTb H
(bOpMyanOBaTI) COOCTBEHHEIE 3aJ1a4u B 06p330BaTeJ'IBHOI71 JACATCIBHOCTH U )KU3HCHHBIX CUTYallUAX;

CaMOCTOATCIIBHO COCTaBJIATh IIJIaH PCHICHUS HpO6J’IeMH C y‘IéTOM HMCIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U Hpe,Z[HO‘lTeHI/II\/'I;

JlaBaTh OLEHKY HOBBIM CUTYaLHUsM;

pacuIMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;
OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocOOCTBOBATh (DOPMUPOBAHHIO ¥ TPOSBICHHUIO IUPOKOH 3PYAMIINN B Pa3HBIX O0JIACTIX 3HAHUM,
IIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTb, OLICHUBATHL COOTBCTCTBUC
PE3YIbTATOB LCIIAM;

BJIAJI€Th HAaBBIKAMHU II03HABATEJILHOM peQuIeKCHH KaK OCO3HAHUS COBEpIIAEMbIX JACUCTBUI H
MBICIUTENBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUH, UCIIOJIb30BATh NPUEMBI pe(IeKCUU JUIsl OLEHKU
CUTYalllH, BBIOOPA BEPHOT'O PELLICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB EATEIbHOCTH;

3) npuHsATHE CEeOs U APYTrHUX:

MPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIHTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKH;

pa3BuUBaTb CIIOCOOHOCTH ITOHUMATh MHDP C IO3UIHU APYTroro 4€JI0BCKaA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS COAepkKaHus yueOHoro npeamera «buonorus» Ha yriyOiIEHHOM ypOBHE
OpHUEHTHPOBAHKI Ha o0ecnedeHue npodrIbHOTO 00yUeHus: o0yJaromuxcs ouosorur. OHU BKITIOYAIOT:
cniennpuyeckue s OMOJOrHH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHI 1O OCBOCHHIO,



MHTEPIpPETAUU U IPeoOpa30BaHUIO 3HAHUH, BUIBI IEATEILHOCTH I10 MOJIyYECHHIO HOBBIX 3HAHUHN U UX
IIPUMEHEHMIO B PA3JIMYHBIX Y4eOHBIX, @ TAK)KE B pealIbHBIX JKU3HEHHbIX cUTyaluusax. [IpenmeTHble
pe3yibTaThl IPEACTABICHBI 110 TOJaM U3Y4YECHUS.

HpC,I[MCTHBIe pE3yiabTaThl OCBOCHUA yqe6Hor0 npeamMeTa «buonorusi» B 10 Knacce JOJIKHBI
OTpaXXaThb:

cOPMHPOBAHHOCTh 3HAHHM O MECTe M pOJM OHOJIOIMH B CHCTEME €CTCCTBEHHBIX HAyK, B
(bOpPMHUPOBAHUN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B MO3HAHUU 3aKOHOB TPUPOJIBI U PEIICHUU POOIeM
palMOHAIBLHOTO PUPOJOIOIL30BaHMS, O BKJIAJE POCCHMCKMX W 3apyOEXKHBIX YYEHBIX B Pa3BUTHE
OunoJoruu;

BJIQJICHUE CHCTEMON OWOJIOTMYECKHMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOTMYECKHe TePMUHBI U MOHATHS (KHU3HB, KIETKA, OPraHu3M, METa00JIM3M, TOMEOCTa3, CAaMOPETyIIALUs,
CaMOBOCTIPOM3BEICHUE, HACIIEJICTBEHHOCTh, M3MEHUYMBOCTb, POCT M pa3BUTHE), OUOJIOTHYECKUE TEOPUU
(knerounas Tteopus T. IllIBanna, M. IlIneiinena, P. BupxoBa, XpoMOoCOMHas TEOpHUs HACJICICTBEHHOCTH
T. Moprana), yusenuss (H. WM. BaBunoBa — o meHTpax MHOTrooOpa3us W TPOUCXOXKICHHS KyJIbTYypPHBIX
pacTeHuii), 3aKOHbI (eIUHOOOpa3usi TOTOMKOB MIEPBOrO IOKOJICHHUS, PACIICIUICHUS, YHUCTOTHI TraMer,
HE3aBUCUMOr0 HacieaoBaHus ['. MeHzens, rOMOJOTHYECKHUX PSAJOB B HACJIEACTBEHHOW M3MEHUYMBOCTH H.
W. BaBunosa), IpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIaACHUC OCHOBHBIMU MCTOAAMHU HAYYHOI'O II03HAHHA, HUCIIOJIB3YCMbIX B OMOJOrHYECKUX
HUCCICIOBAHUAX KXUBBIX 00BEKTOB (OHI/IcaHI/Ie, HU3MCPCHUC, Ha6J'IIOI[eHI/Ie, SKCHepI/IMeHT);

YMEHHUE BBIIETATh CYLIECTBEHHbIE MPU3HAKU: BHUPYCOB, KJIETOK IPOKAPUOT M  IYKAPHOT,
OJTHOKJIECTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHW3MOB, B TOM 4YHCie OakTepuid, rpu0OB, pacTeHHUH, )KUBOTHBIX U
YeJI0BEKa, CTPOCHHMs OpPraHoB M CHCTEM OpraHOB pAacTeHHMH, KHUBOTHBIX, UEJIOBEKa, IPOIECCOB
KHU3HENIEATSIFHOCTH, MPOTEKAIOMINX B OpPraHU3MaxX pacTEHUH, JKUBOTHBIX M YEJIOBEKA, OWOIIOTHYECKUX
IPOIECCOB: OOMEHa BemecTB (MeTadoIu3M), MpPEBpallleHHs] SHEpruH, OpOXKEeHHs, AaBTOTPOPHOrO H
reTepoTpoHOro THUNOB MNHUTAaHUA, (OTOCMHTE3a U XEMOCHHTE3a, MHTO3a, Meio3a, TraMeTOreHesa,
SMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, WHAMBHUIYAIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3AaMMOJICHCTBHS TE€HOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHME YCTaHABJIMBATH B3aMMOCBSA3M MEXIy OpraHOMJIAMHU KJIETKHM M UX (QYHKIUSMHU, CTPOCHHUEM
KJIETOK pa3HbIX TKaHEW U UX QYHKIUSMHU, MEKy OpraHaMH U CUCTEMaMH OPraHOB Y pacTE€HUH, )KUBOTHBIX U
YeJoBeKa U UX (PYHKIUSAMH, MEXIY CHUCTEMaMH OpPraHOB M WX (QYHKUMSAMH, MEXIy dTanaMu oOMeHa
BEUIECTB, ATAallaMU KJIETOYHOI'O IMKJIAa M JKU3HEHHBIX LMKIOB OPraHU3MOB, 3TanaMu SMOpPHOHAILHOTO
Pa3BUTHSL, TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTHUIIOM M (haKTOpaMH cpeJibl OOUTaHUS;

YMEHHUE BBISBJISTH OTJIUYUTEIILHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIC PACTCHHM, )KUBOTHBIX U
YEJI0BEKA;

YMCHHUEC HCIIOJIB30BaTh COOTBCTCTBYIOIIUME AaPryMECHTEI, 6I/IOJ'IOFI/I'-IGCKYIO TEPMHUHOJIOTUIO U
CUMBOJIUKY UIS 1OKa3aTCJIbCTBA POACTBA OPTraHU3MOB PA3HBIX CUCTCMATHYCCKUX I'PYIIIL;

YMEHHE peliarh OWOJOTHYeCKHe 3a/1ayd, BBISIBIATH TMPUYMHHO-CIEICTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKHUMH TIPOIECCAMH U SIBICHUSMHU, JeNaTh BBIBOJBI M MPOTHO3BI HA OCHOBAaHUU
MOJIyYEHHBIX PE3YyIbTATOB;



YMEHHUE BBIMOIHATH JTAOOPATOPHBIE W MPAKTHYECKHE PadOTHI, COOMI0IAaTh MpaBMiIa NpH padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMCHUEC BbIJIBUT'ATh THIIOTE3bI, ITPOBEPATH X SKCIICPUMCHTAJIbHBIMU CPEACTBAMU, (bOpMy.]'Ipr;I OeJib
HCCIICAO0BaHNUA, aHAJIM3UPOBATH NOJTYUYCHHBIC PE3YJIbTATHI U ACJIaTh BHIBO/bI;

YMEHHUE YyYacTBOBATh B y4eOHO-HMCCIIEOBATENbCKON paboTe Mo OMOJOTHH, SKOJIOTUU U METHUIIMHE,
MIPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOLIECTB, M IMYOJIWYHO MPEACTABIATH MOJyYEHHBIE PEe3yabTaThl
Ha YYEHUYECKUX KOH(EPEHIHUIX;

YMCHHUC OIICHUBATL J3TUYCCKHUC ACICKTbl COBPCMCHHBIX I/ICCJICI[OBaHI/II\/JI B oOjacT OHWOJIOTUU H
MECIHMIIMHBI (KHOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OINUIOAOTBOPCHUC, HANPABJICHHOC HM3MCHCHHC TI'CHOMA U
CO3aHNEC TPAaHCTCHHBIX OpFaHI/I3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOP Oyaylield mpodecCuoHaIbHON e TeILHOCTH B 00J1acTH
6I/IO.HOFI/II/I, MCEOUIIMHBI, 6I/IOT€XHOJ'IOFI/II/I, BETCPpUHAPUH, CCIILCKOI'O XO3HI\/JICTBa, HHHICBOﬁ MMPOMBIIIJICHHOCTH,
yOIyONsiTh TIO3HABATENbHBIA HWHTEPEC, HANPAaBICHHBI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOILICH
npodeccuu 1 MpoIoHKEHHE OMOJIOTHYECKOr0 00pa30BaHus B OPraHU3aLHUsIX CPEAHEro MpodeccHoHaIbHOro
Y BBICIIIETO 00pa30BaHMs.

[IpenMeTHble pe3ynbTaThl OCBOGHHsI YydyeOHOro mnpenmera «buonorus» B I1 Kaacce NOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE M pOJIM OHOJOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(bOpMHpPOBAaHUN COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KAPTHHBI MHUpPA, B MO3HAHUHM 3aKOHOB MPUPOIBI H
pELICHUH SKOJIOTHYECKUX Npo0JeM 4YeloBeuecTBa, a TakkKe B PEHICHHH BOMPOCOB pPALMOHAIBHOTO
MIPUPOIONOIB30BaHuUs, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOAE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHMCKUX U 3apyOeXKHBIX YUEHBIX-OHMOJIOrOB B pa3BUTHE OUOJIOTHH;

yYMEHHUE BJIa/IeTh CUCTEMOM OMOJIOTHYECKUX 3HAaHUI, KOTOpask BKJIIOYAET ONpPEIesICHUS U TOHUMaHHUe
CYLUIHOCTH OCHOBOIOJArarmlux OWOJIOTHYECKUX TEPMHHOB W NOHATUH (BUA, SKOcHUCTeMa, Ouocdepa),
Ouosiornyeckue Teopur (dBosrolioHHas Teopus Y. JlapBuHA, CUHTETHYECKash TEOPHs HBOJIOLMM), YUCHUS
(A. H. CeBepuoBa — 0 myTsx W HampaBieHHsX 3Boitouuu, B.M. Bepnanckoro — o 6uocdepe), 3akoHbI
(renetnyeckoro paBHoBecus [x. Xapau u B. BaitnOepra, 3apoasimeBoro cxonacrsa K. M. bapa), nmpasuina
(Murumyma HO. JIuOuxa, SKOJOrMYECKOW MHPAMUIbl DHEPruH), TUNOTe3bl (rumoreda «vupa PHK»
V. I'unbepta);

YMEHHUE BIIAJIeTh OCHOBHBIMH METOAAMU HAYYHOT'O IO3HAHUS, MCIOJIB3YEMbIMH B OHMOJOTHMUYECKUX
HCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB M HKOCHCTEM (OMMCaHWE, U3MEpEeHHe, HalJIo/IeHue, 3KCIEPUMEHT),
croco0aMH BBISIBIICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;

YMCHHUC BbBIACIIATE CYHICCTBCHHBIC IIPHU3HAKU: BHUIOB, 6I/IOFCOLICHO3OB, O9KOCHUCTEM H 6I/IOC(I)CpBI,
CTa6I/IHI/I3I/Ipy10H_ICFO, ABWOKYIICTO U pa3pbIiBAOMICTO CCTCCTBCHHOI'O 0T6opa, AJUIOIIATPUYICCKOTO U
CUMIIATPHUICCKOT' O BI/I)IOO6pa30BaHI/I$I, BJIMAHUA ABWXXYIIUX CHJI 3BOJIIOOHWH Ha FeHO(i)OH)I TIoImyJsanuu,
HpI/ICHOCOGHeHHOCTI/I OpTraHu3MOB K CpCJiC O6I/ITaHI/I}I, qcpeaoBaHusA HaHpaBJ’ICHI/Iﬁ 9BOJIIOLIUH, KPYTOBOPOTa
BCIICCTB M MOTOKA SQHEPIrMKU B OKOCUCTEMAX

YMCHHUEC YCTAaHABJIMBATb B3aWMOCBA3HM MEKAY MOpoHeCCaMu OJOBOJIOIWH, JABUXYIIHUMHU CHIIaAMU
AHTPOIIOTCHE3a, KOMIIOHCHTAMHU PA3JIMYHBIX 3KOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OPraHU3MOB;



YMCHHC BbBIABJIATH OTJIMYUTCIIBHBIC IIPU3HAKU KHUBBIX CHUCTCM, l'IpI/ICHOCO6J'ICHHOCTB BHUOOB K CpClC
O6I/ITaHI/I$[, a0MOTUYECKNX U OHUOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3€eH OpraHusmMoB B
COO6HIGCTB3.X, AHTPOIIOTCHHBIX M3MEHEHHH B DKOCHCTEMaX CBOCH MECECTHOCTH,

YMCHHUC HCIIOJIB30BaTh COOTBCTCTBYIOLIUMC APryMCHTHI, 6I/IOHOFI/I‘I€CKYIO TCPMHUHOJIOTUIO U
CUMBOJIMKY JIsI JOKa3aTCJIbCTBA POACTBA OPraHHU3MOB PA3HLIX CHCTCMATHUYCCKUX TIPYIII, B3aMMOCBA3U
OpraHu3MoOB U CPCbl O6I/ITaHI/I$I, CAMHCTBA YCJIOBCYCCKUX pac, HGO6XOI[I/IMOCTI/I COXpPaHCHUA MHOFOOGpaSI/IH
BHUAOB 1 SKOCHCTCEM KaK YCJIIOBU COCYHICCTBOBAHUSA ITPHUPOAbI U YCJIOBCUCCTBA,

YMCHHC pPCIIATH OMOJIOrHYecKue 3aJlauM, BbIIBJEATL JIMPUYHUHHO-CICACTBCHHLIC CBA3H MCKIAY
HCCIICAYCMbIMHA OMOJIOrNYECKUMU nponeccamMu U SABJICHUAMU, ACJIIATb BbIBOABI U MPOTHO3bI HA OCHOBAHUU
IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBINOJIHATH JIA0OPATOPHBIC W NpPaKTUYECKHE PalbOoThl, COONIOATh MpaBUia MPH padboTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHHEM;

YMCHHC BbIABUT'ATH I'MIIOTC3bI, IIPOBEPATH UX SKCIICPHUMCHTAJIbHBIMU CPCACTBAMMU, (bOpMy.TII/Ipy'H Oocjib
HCCIICA0BaHNM, aHAJIM3UPOBATDH ITOJTYUCHHBIC PE3YJIbTAThI U ACIATh BBIBO/IbI;

YMEHHME y4yacTBOBAaTh B y4ye€OHO-HCCIIEOBATENbCKONM paboTe Mo OMOJIOTUH, SKOJOTHH U MEIULIMHE,
MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATH MOJYUYEHHBIE PE3YJIbTATHI
Ha YYCHUYECKUX KOH(PEPEHLUSAX;

YMEHHUE OLIEHUBATh I'MIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HU, YEJIOBEKA U YEJIOBEUECKUX pac, O
IIPUYMHAX, TOCIEACTBUIX U CIIOCO0axX MPeJOTBpAIlEHUs ITI00aIbHBIX U3MEHEHUH B Ouocdepe;

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiel mpodecCHOoHAIBHON JAESTEIHLHOCTH B 001acTH
OMOJIOTUH, 3KOJOTMH, HPUPOAONOIb30BAHUS, MEIUIMHBI, OMOTEXHOJIOTHUH, ICHUXOJIOTUH, BETEPUHAPHH,
CEJIbCKOI'0 XO035MCTBA, MHUILIEBON MPOMBIIIJIEHHOCTH, YIIyOJsATh MMO3HABATEIbHBIN MHTEPEC, HANpPaBJIEHHbIH
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH NMpodeccuu U MPOAOKEHHE OHOIOIMYecKoro oOpa3oBaHMs B
OpraHM3alMsIX CpeIHEro NpoecCUOHaIbLHOTO U BBICILIET0 00pa30BaHMsL.

3. TEMATUYECKOE IIJTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
AKAJJEMUYECKHX YACOB, OTBOJMUMBIX HA U3YUYEHUE KAKIOU TEMbBI, U
BO3MOKHOCTH HCITIOJIb30OBAHUSA 11O KAXKJIOM TEME DJIEKTPOHHBIX PECYPCOB.

10 KJIACC
Ne | HaumenoBanue KonnuectBo yacoB OJEeKTPOHHBIE JlesITenbHOCTD YUUTENS C yUeTOM
n/n | pasnenoBuTeM | Beero | Kontp. | Ipakr. (mdpossbIe) paboueit mporpaMMbl BOCTTUTAHUS
POTPAMMBI paboThl | paboThl | 0Opa3oBaTEIbHBIE
pecypcesl

1 buonorus xak 1 bubnuoteka IMoOyxnaTh 00y4-cs coOmoaaTh Ha

HayKa I[HOK ypOKe 001IenpuHATHIE (POPMBI
2 | JKusble cucTeMBbI 2 urok.apkpro.ru MOBEJICHHMSI, TPaBUIIa OOIIECHHS CO

U UX U3YYCHHE bubnuoreka CTapIIUMU (YUUTEISAMU) U
3 | buonorus KieTku 2 0.5 | pPolI CBEpCTHUKAMH (00YJIarOIIUMHUCS);
4 | Xumunueckas 10 1 https://resh.edu.ru

OpraHu3aIus IMoanepkuBaTh B IETCKOM

KIICTKH KOJIJICKTHBE JIEJIOBYIO, IPYKETIOOHYIO
5 Crtpoenue u 8 2 atmocdepy;

(GYHKIHMH KIETKA




OOMEH BEIECTB U
MpeBpaICHIE
SHEPTUU B KJICTKE

Hacnencrsennas
nHpopmanus u
peanusanus €€ B
KJICTKE

0.5

JKW3HEHHBII LIUKII
KJIETKU

Crpoenue u

byHKIHHA
OpPraHU3MOB

17

1.5

10

Pa3smuoxenue u
pa3BUTHE
OpraHU3MOB

1.5

11

['enernka — Hayka
0
HAaCJIEACTBEHHOCTH
Y U3MEHYUBOCTH
OpraHn3MOB

0.5

12

3aKOHOMCpHOCTI/I
HaCJICACTBECHHOCTH

10

13

3aKOHOMEPHOCTH
W3MEHYHUBOCTH

14

T'enetuka
qeJIoBeKa

0.5

15

Cenexus
OpPraHHU3MOB

16

buorexHonorus u
CUHTETHYECKAS
ounoJIoTHA

17

PesepBHOE Bpems

NunuuupoBathb 00yd-cs K
00CYX/IEHUIO, BBICKA3bIBAHUIO CBOETO
MHEHWUS, BBIPaOOTKE CBOETO
OTHOLLIEHHUS, 10 TIOBOY MOJy4aeMOt
Ha YpPOKe COIMAIbHO 3HAUUMOM
uHpOpMaINu;

CTpouTh BOCIIUTATEIBHYIO
JIESITEIIBHOCTD C YUETOM KYJIbTYPHBIX
pazIuuuil AeTei, MOJI0BO3PACTHBIX U
WH/IMBUYAJIbHBIX OCOOCHHOCTEH;

IIpuBjekaTh BHUMaHUE 00Yy4-CS K
LIECHHOCTHOMY aCIEKTYy U3y4aeMbIX Ha
YPOKE SIBJICHUU, IOHATHI, TPUEMOB;

AHAIU3HPOBATH PEAIBHOE COCTOSHUE
Jies1 B yueOHOM Ki1acce;

HaxoauTh 1I€HHOCTHBIM aCEKT
yueOHOro 3HaHUs U HH(pOpMaIUH,
o0ecreynBaTh €ro IIOHMMAaHUE U
nepeKuBaHue 00y4YaroUMH.

IIpuBaekarb BHUMaHUE 00yU-CsI K
o0cyxaeMoii Ha ypoKe HHPOPMAITUH,
aKTHBH3allMY TTO3HABATEIbHON
JeSITEIbBHOCTH 00y4-cs;

Opranu3oBbIBaTh padoTy 00y4-cs ¢
COLIMAJIBHO 3HAYMMOM HH(popMaren
10 TTOBOJTY MOJIy4a€MOM Ha YPOKe
COLIMAJIBHO 3HAYMMOM HH(pOpMAIUU-
00CyX1aTh, BBICKa3bIBATh MHEHUE;

CoTpyaHnyaTsb c IpyrumMu
Ne1arornyeckKuMM paboTHUKAMU U
JIPYTUMH CIIEIHATICTaMH B PEIICHUH
BOCIIUTATENbHBIX 3a]1a4;

Co3aaBaTh B y4eOHBIX IpyMIax
Pa3HOBO3PACTHBIE IETCKO-B3POCIBIE
oburHOCTH 00YyY-CH;

YupapasaTh y4eOHbIMU TPYIIIIAMU C
LIEJIBIO BOBJIEYEHUsI 00y4-Cs B IIPOLIECC
00y4YeHHsI ¥ BOCIIUTAHUS, MOTUBUPYS
UX y4eOHO-TT03HABATEIbHYIO
JIESITEIIbHOCTB;

Oprann3oBbIBaTh SKCKYpPCHUH,
MOXOJbI ¥ SKCIIEAUIINM H T.II.;




11 KJIACC

Ne HaunmenoBanue KonnyecTBo 4acoB OnexTpoHHble | JleSTeNbHOCTh YUUTENS C YUETOM
n/m pa3zesioB U TeM Bceero | Kontp. | Ilpakr. (uudpossie) paboueii mporpaMMbl BOCIIUTaHUS
porpamMMbl paboTsl | paboThl | 0Opa3oBaTENbHbIC
pecypchl

1 3apoxeHue u 4 BﬂﬁﬁﬂoTkeKa HOK IIpuBaexkarb BHUMaHUE 00y4-Csl K
pasBuTHE ;Prlgnngg:; u31]1 LCHHOCTHOMY ACIIEKTY H3ydaeMbIX
SBOJIIOLOHHBIX https://resh.edu.ru Ha ypoKe SBJICHHH, MOHATHH,
IpeJICTaBICHU B IpUEMOB;
Ouosiorun

2 MuxkposBomonusi u | 14 2 AHAJIM3UPOBATH PEATILHOE
e€ pe3yJabTaThl COCTOSIHUE JIeJT B y4eOHOM KJlacce;

3 MakposBosorus u | 6
€€ pe3yabTarThl HaxoauTth IEHHOCTHBIN aCIIEKT

4 [Mpoucxoxaenue u | 15 1.5 yueOHOro 3HaHMsI U HHPOpMAIUH,
pa3BUTHE KU3HHU HA o0ecreynBaTh €ro MOHNMAaHUE U
3emie nepeXKuBaHue 00yJarouuMu;

5) [Ipoucxoxnenue 10 1
YyeJI0BeKa — IIpuBaexkarbs BHUMaHUE 00y4-Csl K
AHTPOIIOTEHE3 00CyX/1aeMOi Ha ypOKe

6 Okonorusi — Hayka | 3 0.5 MH(}OPMAIMK, aKTHBU3ALUH
0 II03HABATEIILHON JCSATEIHHOCTH
B3aMMOOTHOIIEHUAX 00y4-csi;
OpPTaHU3MOB U
HaJOpraHU3MEHHBIX I/IHHHHHHDOBaHHe N IIOAJCPXKKA
CHCTEM C HCCIIEIOBATEIbCKON ACATEIbHOCTH
OKpY’KarowLIek IIKOJLHUKOB B PaMKaxX peanu3alnu
cpeioit VMU UHJIMBUIYAIEHBIX U

7 OprauusMsl 1 9 15 IPYMIOBBIX UCCIIEI0BATEIbCKUX
cpesa oGUTaHMs IPOEKTOB, YTO JIACT MIKOJIbHUKAM

8 DKOJIOTHS BUIOB U | O 05 BO3MOXHOCTb IPHOOPECTH HABBIK
OIS CaMOCTOSITEIILHOTO PEHICHHUS

9 JKOJIOTH 12 05 TEOPETUYECKON MPoOIeMbl, HABBIK
COOBIIIECTSB. TCHEPUPOBAHUS M 0OPMIICHHSI
JKOIOCHUECKHE COOCTBEHHBIX MJIEH, HABBIK
CHCTEMEL YBQKUTEJIBHOI'O OTHOLICHUS K

10 | Buochepa — 6 9Y)KUM HJIesIM, 0OPMIICHHEIM B
rno6aIsaas paboTax Ipyrux ucciiepoBaTese,
SKOCHCTEMA HaBBIK MYOTHMYHOTO BBICTYIUICHUS

11 | Yenosek u 6 [I€pe]l ayIMTOPHEH,
OKpYKAIOIIAs Cpeia apryMEHTHPOBAHNS 1 OTCTAMBAHNS

12 | PesepHoe Bpems 3 CBOEH TOYKH 3pEHHUSL.

OBIIEE KOJIMYECTBO | 102 0 7.5

YACOB 11O

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB DIIeKTpOHHBIE [U(PPOBBIC
/11 Bceero KonTpoJibHbIE [IpakTnueckue o0pa3oBaTeNbHbIC PECYPCHI
paboThl paboThl
1 [[brosiorus kak KOMIUIEKCHasl HayKa U KaK 4aCcTh COBPEMEHHOTO 1 Bu6muotexa [JOK
obmectBa]] CtapToBasi JUAarHOCTHUKA urok.apkpro.ru bubimoreka
2 [[PKuBbIe CHCTEMBI U X CBOMCTBA]| 1 POUI https://resh.edu.ru
3 [[YpoBHEBas opranuzanus KUBbIX cUCTEM] | 1
4 [[Ucropust oTkpbITUS 1 n3ydeHus kiaeTku. Knerounas teopus]| 1
) [[MeTronbl MOJIEKYISIPHOM U KJeTouHoi Ononoruu. [IpakTrueckas 1 0.5
pabota «3yueHne MeTo1I0B KJIECTOYHONH OHOIOTHH
(xpomarorpadusi, snexrpodopes, muddepeHnranTEHOE
uentpudyruponanue, [11P)»]]
6 [[Xumuueckuii coctaB ki1eTku ]| BxonHas koHTposibHas paboTa 1
7 [[MuHepanbHbIC BEIIECTBA KICTKH, UX OMOJIOrHYecKas poJib|] 1
8 [[Opranudveckue BemecTBa KIeTKH — Oenku. JlaboparopHast 1 0.5
pabota «O0Hapyx)eHHe OEIKOB ¢ IOMOIIbI0 KAUeCTBEHHBIX
peakiuing||
9 [[CBoiicTBa, knaccudukanys 1 GyHKIUU 6€TKOB]] 1
10 | [[Oprannueckuie BeuecTBa KIETKH — YTIIIEBObI|] 1
11 | [[Oprannyeckue BemecTBa KICTKH — JTUMUIBI] | 1
12 | [[Hykneunossie kucnotsl. JJHK u PHK. JIaGoparophnas pabota 1 0.5
«MccrenoBanue HyKIEHHOBBIX KHCIOT, BBIICIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY]]
13 | [[Ctpoenue u pynkuuu ATO. [Ipyrue Hykieosuarpudocharst 1
(HTD)]]
14 | [[CexBenupoBanue JJHK. MeToapl reHOMUKH, TPaHCKPUITOMUKH, 1
MPOTEOMUKH ||
15 | [[Metozs! cTpykTypHOIi Guosoruu]] 1
16 | [[Tums! knerok. [Tpokapunornyeckas kietkal] 1
17 | [[Ctpoenue sykaproTuueckoi kinetku. [Ipakruueckas padora 1 0.5

«M3ydeHne CBOMCTB KJIETOUYHON MEMOpPaHbI»] |




18 | [[TloBepxHOCTHBIN ammapaT KJICTKH] | 1

19 | [[OgnomemOpanHbIe opraHou sl KieTku. [Ipaktuaeckas pabota 1 0.5
«M3yueHne NBUKEHUS IIUTOIIA3Mbl B PACTUTEIBHBIX KJIeTKax»]]

20 | [[TIomyaBTOHOMHBIE OPTaHOUIBI KIETKUA: MUTOXOHIPHH, 1 0.5
rwactu el JIabopaTopHas pabora «MccnenoBanue mia3mMoian3a u
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX»]]

21 | [[HemeMOpaHHBIC OPraHOUIbI KJICTKH |] 1

22 | [[Ctpoenue u pynkumu sapal] 1

23 | [[CpaBHUTENBHAS XapaKTEPUCTHKA KIIETOK SyKapHOT. 1 0.5
JIaboparopHas padota «/3yueHue cTpoeHHs KIETOK Pa3InYHbIX
OpraHu3MOBY| |

24 | [[AccuMunsus U JUCCUMUIISAIINS — JIBE CTOPOHBI METa00IM3Ma. 1
Tunsl oOMeHa BemiecTB. JlabopaTopHas padora «3yueHnue
KaTaJTUTHYeCKON aKTUBHOCTU (DepMEHTOB (Ha MpUMEpPe aMUIa3bl
WJTU KaTajasbl)»] |

25 | [[DPepMeHTaTHBHBIN XapaKTep peaKIui KJIETOYHOTO 1 0.5
MeTtabonusma. Jlaboparopnas pabora «M3ydyenue
(epMEeHTaTUBHOTO pacUIeTJIEHNUs IEPOKCHIa BOJOPOa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»]]

26 | [[benku-akTuBaTOpPBI U OENKH-UHTHOUTOPHI| | 1

27 | [[ABTOoTpOdHBIN THIT OOMEHA BENIeCTB] | 1

28 | [[PorocunTe3]] 1

29 | [[XemocunTe3. JlabopaTtopHas pabota «CpaBHEHHE MPOLIECCOB 1 0.5
(hoTOCHHTE3a U XEMOCHUHTE3a»] |

30 | [[AHa»poOHBIe opranu3mbl. Bunel 6poxenus. JlabopatopHas 1
pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U JIBIXaHUS» ]|

31 | [[AspobGHble OpraHu3Mbl. DTambl JHEPTETUUECKOTO 0OMeHa] | 1

32 | [[Dueprus memOpaHHOTO TpaarueHTa mpoToHoB. CuHTe3 ATO:! 1
pabota npotonHoit AT®D-cuHTa3b1]]

33 | [[Peakimm MaTpHIHOTO CHHTE3A] ] 1

34 | [[Tpanckpuniust — matpuusbiii cuaTe3 PHK]] 1

35 | [[Tpascasus u € 3Tarbl] ] 1

36 | [[KogupoBaHme aMHHOKHCIIOT. Pois prubocom B OMOCHHTE3E 1




oenkal]

37 | [[Opranusamms reHOMa y IPOKAPHOT U SYKApHOT] | 1

38 | [[MonekynsipHbIe MEXaHU3MbI SKCIIPECCUH T€HOB Y DYKapHOT]| 1

39 | [[Bupycel — BHEKJIETOYHBIE (POPMBI )KU3HU U OOJIUTaTHbIE 1 0.5
napa3uthl. [IpakTuyeckas padora «Co3nanue MoJeI BUpycay]|

40 | [[BupycHble 3a001€BaHUs Y€IOBEKA, )KUBOTHBIX, PACTCHHI] | 1

41 | [[HaHoTexHOIOrUH B OMOJOTHH U MEIUITHHE] ] 1

42 | [[P’Ku3HEHHBIH UK KJICTKH | ] 1

43 | [[Marpuunsni cuaTe3 JJHK]] 1

44 | [[Xpomocomsl. JTaboparopnas pabota «3ydueHne XxpoMocom Ha 1 0.5
TOTOBBIX MUKpoIpenapaTax»|]

45 | [[[eneHne KICTKH — MHUTO3]] 1

46 | [[Tunsr knetok. Kapuokunes u nurokunes. Jlaboparopras padota 1 0.5
«Habnronenrne MuTo3a B KJIeTKaX KOHYMKA KOpeIIka Jiyka (Ha
TOTOBBIX MUKpoIpenapaTax)»]|

47 | [[Perynsiius 5KM3HEHHOTO ITUKJIA KIETOK] ] 1

48 | [[Opranusm kak eauHOe 1emnoe]] 1

49 | [[Txanu pacrenuii. Jlaboparopnas padota «/3ydeHue TKaHeH 1 0.5
pacteHui»|]

50 | [[Txanu »kMBOTHBIX U YenoBeka. JlaboparopHas paboTa 1 0.5
«M3ydeHne TkaHel KMBOTHBIX»] |

51 | [[Opranbl. Cucremsl opranos. JlabopaTopnas pabota «3yuenue 1 0.5
OpraHoOB I[BETKOBOTO PACTEHUI»]]

52 | [[Onopa Tena oprann3mos]] 1

53 | [[ABuxeHue opranu3MoB]] 1

54 | [[TTuTanue opraHu3mMos]| 1

55 | [[ITuTanue MO3BOHOYHBIX JKMBOTHBIX. [IUIIeBapuTenpHas cucrema 1
yenoBekal |

56 | [[[dprxaHue opraHu3MoB]] 1

57 | [[ApIxaHue MO3BOHOYHBIX JKUBOTHBIX M YeJIOBEKa]] 1

58 | [[TpaHCIIOpT BEIIECTB Y OPraHu3MOB] ] 1

59 | [[KpoBeHOCHasi cuCTeMa MO3BOHOYHBIX )KMBOTHBIX U UeJIoBeKa]| 1




60 | [[Beiaenenue y opranu3Mos]] 1

61 | [[3amwuTa y opranu3mos]] 1

62 | [[MMMyHHas cucTeMa 4esoBeKkal | 1

63 | [[Pa3npakuMOCTh M peryssiius y Opranu3mMoB]] 1

64 | [[T'ymopanbHas peryisuusi ¥ SHAOKPUHHAS CHCTEMA KUBOTHBIX U 1
yesoBekal ]

65 | [[PopMbI pa3MHOKEHHUSI OPTaHU3MOB] | 1

66 | [[ITo;moBoE pa3mMHOXKEHHE] 1

67 | [[Meiio3]] 1

68 | [[['amerorenes. OOpazoBaHuE U PA3BUTHE MOJIOBBIX KIETOK. 1 0.5
JlaboparopHast pabota «/3ydeHne CTpOCHHsI MMOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnaparax»|]

69 | [[MaauBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOTeHe3] ] 1

70 | [[3akmanka opraHoB U TKaHEH M3 3apOJIBIIIEBBIX JUCTKOB]] 1

71 | [[PocT 1 pa3BuTHE )XMBOTHBIX. JlabopaTropHas paboTa 1 0.5
«BpIsBIIEHNE IPU3HAKOB CXOZCTBA 3aPOABIIIEH ITO3BOHOYHBIX
KUBOTHBIX»]]

72 | [[Pa3mHOXeHUe U pa3BuTHE pacTeHuit. JlJabopaTopHas paboTa 1 0.5
«CTpoeHne opraHoB pa3MHOKEHHsI BHICIIUX PACTEHUI»] ]

73 | [[McTopust cTaHOBJICHUS M pa3BUTHsI TCHETUKN KaK HAYKH | ] 1

74 | [[OcHOBHBIE MOHATHUS M CUMBOJIBI TeHETHKH. JIabopaTopHas 1 0.5
pabora «JIpozoduia kak 00BEKT FreHETUYECKUX UCCIIECIOBAHUI] ]

75 | [[3axkoHOMEpHOCTH HACEI0BaHUs MPU3HAKOB. MOHOTMOpHIHOE 1 0.5
ckpemurBanue. [Ipaktuueckas padora "M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO CKpemuBaHus y 1po3oduisr"]]

76 | [[[luTomorndeckue OCHOBBI MOHOTHOPHTHOTO CKPEIINBaHNA | | 1

77 | [[Ananusupytomiee ckpemuBanue. Hemonnoe nomuHupoBanue]] 1

78 | [[Aurubpuanoe ckpemuBanue. [lpaktuueckas padora «3yuenue 1 0.5
pPEe3yIBTATOB JUTUOPUIHOTO CKPEIIUBAHUS Y TPO30(PIITB»] ]

79 | [[luTonmornyeckue OCHOBBI AUTUOPUTHOTO CKpEIIMBAHHUS || 1

80 | [[CuereHHOE HaclIeJJOBaHUE TPH3HAKORB] ] 1

81 | [[XpoMocoMHasi Teopusi HACIEACTBEHHOCTH | | 1

82 | [[I"'enernka momal] 1




83 | [[I"'enoTun kak 1eiocTHas cuctemal | 1

84 | [[T'eneTnueckuii KOHTPOJIb PA3BUTHUSL PACTCHUMN, )KUBOTHBIX H 1
yesoBekal ]

85 | [[M3meHunBOCTH NMpU3HAKOB. Bubl M3MEHYNBOCTH | | 1

86 | [[MonudukanmonHas N3MEHYUBOCTH || 1

87 | [[BapuanmoHHsIii psia 1 BapuallmoHHast Kpuas. JlaboparopHas 1 0.5
pabota «/ccnenoBanue 3aKkOHOMEPHOCTEH MOIM(DUKAITMOHHON
n3MeHuuBocTU. [locTpoeHne BaprHallMOHHOTO psifa U
BapHallMOHHON KpUBOI»] |

88 | [[I'eHoTHIIMYECKass U3MEHYMBOCTh. KoMOMHATHBHAS 1
WM3MEHUYUBOCTH] |

89 | [[MyrauuonHast u3MeHUMBOCTb. [IpakTuueckas pabora «MyTamuu 1 0.5
y npo3odmiiel (Ha TOTOBBIX MUKpOTpenaparax)»]]

90 | [[3axOHOMEPHOCTH MYTAIIIOHHOTO Mpoliecca. JMUTeHEeTHKA U 1
SIUTCHOMHUKA] |

91 | [[I'eneruka uenoBeka. [IpakTrdeckas padorta «CocTaBIeHHUE U 1 0.5
aHaJIN3 POJIOCIOBHONY ]|

92 | [[MeToapl METUITMHCKOM T€HETUKH ] | 1

93 | [[3HaueHMEe MEAUIIMHCKON TEHETHKH B MIPEIOTBPAILICHIH U 1
JICYCHUU TeHEeTUYEeCKUX 3a00JIeBaHUI YenoBeKa]]

94 | [[OcHoBHble moHsATHUSA cenekiuu. JlabopatopHas paboTta 1 0.5
«M3ydeHune copToB KYJIBTYPHBIX PACTEHUH U MTOPO/] TOMAITHUX
KUBOTHBIX»]]

95 | [[MeTonsI cenekIonHoM paboTel. JlabopaTopHas pabora 1 0.5
«3yueHne MeTO/I0B CENIEKITNH PACTeHHI] ]

96 | [[docTmKeHHS CEICKIIUN PACTCHUI U )KUBOTHBIX. [IpakTHueckas 1
pabota «IIpuBHBKa pacTeHU»]]

97 | [[CoxpaHeHUEe, N3YICHHE U UCTIOIH30BAHUE TEHETHICCKIX 1
pecypcoB]]

98 | [[buoTexHOJIOTHS KaK HayKa U OTPacilb IPOU3BOJICTBA. 1 0.5
ITpakTuueckas pabora «M3ydeHne 00beKTOB OMOTEXHOIOTHIY]]

99 | [[OcHOBHBIC HANPABICHHUS CHHTETHICCKOW OMOJIOTHH ] | 1

100 | [[XpoMocoMHasi 1 TeHHas! HHKEeHepHs| | 1




101 | [[MenuuuHCKHE OMOTEXHOJIOTHH | 1
102 | [[Pe3epBHBIii ypok. [loBTOpEeHME, 0000IICHIE, CUCTEMATH3AIIHS 1
3HaHuii |]
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13.5
11 KJIACC
Ne Tema ypoka KonnuecTBo yacos DneKTpoHHbIe HU(POBBIE
/11 Bcero KonTpoJsibHbIe [IpakTnueckue 00pazoBaTebHbIE PECYPCHI
paboTHI paboThI
1 [[9Bomonmonnast reopust Y. lapsunal] 1 bubmuoreka [IOK
2 [[JBwxymre cuibl 3BoIroIMy BU0B 1Mo Y. Jlapsuny]] 1 urok.apkpro.ru
3 [[Boprba 3a cyiiecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBII 1 bubnuorexa POIII
otoop]] https://resh.edu.ru
4 [[DopMupoBaHUE CHHTETUYECKOW TEOPUH IBOJIONNH] | 1
5 [[DTamnbl 3BOIIOIMOHHOTO MPOLIECCa: MUKPOIBOIIOIHS U 1
MaKpOIBOJTIOIHA| |
6 [[[Tonynsitust — dJIeMEHTapHask IUHUIIA YBOTIONUH | | 1
7 [[3akoH renernueckoro paBHoBecus [x. Xapau, B. BaituOepra. 1 0.5
JlabopaTtopHas paboTta «BbIsiBIIeHHE U3MEHYUBOCTH Y 0COOEH
OJIHOTO BUJIa»]]
8 [[DnemenTapHbIe GaKTOPHI IBOTIONNH] | 1
9 [[DddexT ocHoBarens. D¢ ¢dekT OyTbUIOUHOTO TOPJIbIIIKaA]] 1
10 | [[Murpauuu. M30asmmy momysisimii: reorpaduyaeckas, 1
Ononornueckas]|
11 | [[EctecTBeHHBII 0TOOp — HanmpaBisOmUN (HakTop HBOOLNHA] ] 1
12 | [[ITonoBoii oT6op]] 1
13 | [[[IpucniocoOaeHHOCTh OPraHU3MOB KaK pe3ybTatT 1 0.5
MukposBotonuu. Jlabopatopuas pabora «M3yueHue
apoMop(}030B ¥ WAMOAAANTAIMN Y PACTEHUN U )KUBOTHBIX»]]
14 | [[IIpumeps! npUCTIOCOOTIEHUN Y OpraHU3MOB: 1 0.5

Mopdonorudeckue, hpuznoNOrHuecKre, OMOXUMHUUYECKHE,
noBenendeckue. Jlabopatopuas pabora «lIpucmocobienns




OpPraHU3MOB U WX OTHOCHUTENIbHAS 11€JIeCO00pa3HOCTh»]]

15 | [[Bugn, ero xpurepuu u ctpykrypa. Jlaboparopnas pabota 1 0.5
«CpaBHeHUe BUJIOB 110 MOPGOJIOTHYECKOMY KPUTEPUION]]

16 | [[CtpykTypa BHunal] 1

17 | [[BumooGpa3oBaHue Kak pe3yJbTaT MUKPOIBOIIONNH] | 1

18 | [[CBs3b MUKPOAIBOIIOIIMHN U ATUACMHOJIOTHH] | 1

19 | [[MaxkposBomtonus. [laneoHTomornyeckue MeToabl U3ydeHUs 1
SBOJIIOIUH ]|

20 | [[buoreorpaduyeckue METOIbI U3YUCHUS IBOJIONNH || 1

21 | [[OMOpuonoruuecKue U CpaBHUTEIHLHO-MOp(doIoruueckue 1
METO/Ibl U3YUYEHUS IBOJTIONNH | |

22 | [[MonekynspHO-TeHETUYECKHE, ONOXUMUYECKUE U 1
MaTeMaTUYeCKHE METOJIbI U3YUYECHHS DBOJIIOINH ||

23 | [[O6mure 3aKOHOMEPHOCTH SBOTIOIHH] | 1

24 | [[AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB 1
SBOJIIOIUH ]|

25 | [[HayuHble rumoTe3bl MPOUCXOXKICHUS KU3HHA Ha 3emIe] ] 1

26 | [[[doHayuyHbIe IPEICTABICHUS O 3aPOXKICHIH KU3HU | | 1

27 | [[OcHOBHBIE 3TaIlbl HEOPTaHUYECKON HBOIONNH] | 1

28 | [[T'urmoTe3sl 3aposKICHUS KU3HH] | 1

29 | [[Ucropus 3emnu u MeToAb! e€ uzyuenus. JlaboparopHas 1 0.5
pabota «/3y4yeHune u onrcaHNe NCKOTTAEMBIX OCTATKOB JIPEBHHUX
OpraHu3MOB»||

30 | [[HagampHbIC STAmbl OPraHUYECKOM IBOITIOIHIH ] | 1

31 | [[DOBomromus aykapuor]] 1

32 | [[OcHoBHBIE 3TAMbI BOJIIOLUU PACTUTEIBHOTO MUPA. 1 0.5
[TpakTrueckas padota «M3yueHne ocoOOCHHOCTEN CTPOCHHMS
pacTeHui pa3HbIX OTAEIOBY]]

33 | [[OcHOBHBIE 3TAITBI SBOIIOIUH JKHBOTHOTO MHpa]] 1

34 | [[OBomronust xHuBOTHBIX. [IpakTudeckas padora «M3yuenue 1 0.5
0COOEHHOCTEHN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX»] |

35 | [[Pa3BuTHe %)u3HU Ha 3emiie 10 dpam U neprojam || 1

36 | [[MaccoBbie BEIMUpaHHS — YKOJOTHUECKHE KPUUCHI 1




MPONLIOro ]| |

37 | [[CoBpeMeHHBI YKOIOTUIECKUI KPU3UC, €T0 0COOCHHOCTH || 1

38 | [[CoBpemeHHas cucTeMa OPraHuYeCKOro MpoIuIoro] | 1

39 | [[OcHoBHBIE cUCTEMAaTHUECKUE TPYMIIBI OPraHU3MOB] | 1

40 | [[AHTpOmoONOTHS — HayKa O 4eloBeke]] 1

41 | [[Pa3BuTHE IPEACTABICHHUI O IPOUCXOXKICHUH YeI0BeKa] | 1

42 | [[MecTo 4enoBeKa B CHCTEME OPraHUYECKOr0 MHpA. 1 0.5
JIaboparopHas padota «/3yueHne ocoOEHHOCTEH CTpOeHUs
CKeJIeTa YeJIOBEKa, CBSI3AHHBIX C MPSIMOXO0XKICHUEM ]

43 | [[ABuxymiye cuibl aHTponoreHesal| 1

44 | [[CooTHOIIEHHE OMOTOTHYECKUX M COIIMATIBHBIX (PaKTOPOB B 1
aHTponoreHese| ]

45 | [[OcHoBHBIE cTauM aHTponoreHe3al| 1

46 | [[[TaneoreHeTrKa ¥ MajeoOreHOMHUKA || 1

47 | [[OBomonus cOBpeMEHHOT0 YesloBeKa] | 1

48 | [[UenmoBeueckue pachl. [IpakTuueckas padora «M3yuenue 1 0.5
HKOJIOTUYECKUX aJanTaui yeaoBekay]]

49 | [[MexauciumInHapHble METO bl aHTPOTIOJIOTHH | | 1

50 | [[3apoxxaeHue U pa3BUTUE IKOTIOTUH ] 1

51 | [[Metonup! axonorun. JlabopaTopHas paborta «/3yuenue 1 0.5
METOOB IKOJIOTHUECKUX UCCIIeTOBaHHI]]

52 | [[3HaueHune SKOJOTUICCKIX 3HAHUH JIJIS YeJIOBeKa ] ] 1

53 | [[Oxonorudeckue GakTopsi]] 1

54 | [[AGuoTtnueckue GakTopbl. CBET Kak SKOJIOTHYECKUN PaKTop. 1 0.5
JlabopaTopHas paboTta «BrIsiBIeHHe TPUCTIOCOOTICHI I
OpPraHU3MOB K BIIUSHUIO CBETa»||

55 | [[Abuoruueckue paxTopsl. TemmnepaTypa Kak SKOJIOTMUECKUN 1 0.5
¢axrop. JlabopaTopHas pabora «BbIsBIeHHE TPUCTIOCOOICHHIA
OpPraHWU3MOB K BJIUSHUIO TEMITEPATypPhI»]]

56 | [[AGuoTtnueckue GpakTopbl. BraxxHOCTh Kak HKOJOTHYECKUI 1 0.5
(daktop. JlaboparopHas pabota «AHATOMHYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»]]

57 | [[Cpensl obuTanmsi OpraHn3MoB] | 1




58 | [[buonormueckue puT™sl|| 1

59 | [[’KuzHennble (hOpMBbI OpraHnu3MoB]] 1

60 | [[buotnueckue hakTopsi]] 1

61 | [[3HaueHue OMOTHYECKUX B3aUMOJCUCTBUMN ISl CYIIIECTBOBAHMS 1
OpraHU3MOB B cpejie oOuTanus|]

62 | [[Oxonoruueckue XapakTEPUCTHKH MOMYIAINH ] | 1

63 | [[OcHoBHBIE MOKa3aTENN MOMYJIAIMH: YUCICHHOCTb, IIIOTHOCTb, 1
BO3pACTHAs U MOJIOBasi CTPYKTypa]]

64 | [[OcHoBHBIE MOKa3aTENN MOMYIALHNU: POKIAEMOCTh, IPUPOCT, 1
TEMIT POCTa, CMEPTHOCTh, MUTpalluu] |

65 | [[Oxonmoruyeckas CTpyKTypa MONyJsiiuu|] 1

66 | [[[AwHamuka monynasiuu U e€ perysnus| | 1

67 | [[KpuBble pocta uncieHHOCTH nonynsuuu. Kpussie 1
BBIKUBaHUS | |

68 | [[Oxonorumveckas muma Buaa. JlabopartopHas padora 1 0.5
«[IpucnocobneHms: ceMsiH pacTeHHI K pacceleHuion]]

69 | [[Bun xak cucrema momyssiuii]] 1

70 | [[3axOHOMEPHOCTH MOBEACHHS U MUTPALIU )KMBOTHBIX |] 1

71 | [[CooO1ecTBO OpraHu3MOB — OHOIEHO03] | 1

72 | [[OxocucTema Kak OTKpbITas cucreMal] 1

73 | [[KpyroBopoT BeIIeCTB M MMOTOK SHEPTUU B DKOCHCTEME] ] 1

74 | [[OcHOBHBIE MTOKA3aTEIN YKOCUCTEMBI] | 1

75 | [[Oxonorudeckue nupamuib|] 1

76 | [[3mMeHeHus cOOOIEeCTB — CYKIeCCHH | | 1

77 | [[[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. 1
DKOCHCTEMBI MOPEI M OKEaHOB] ]

78 | [[[IpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI TYHIP, JIECOB, CTETICH, 1
MYCTBIHB | |

79 | [[AHTpOnOreHHbIe YKOCUCTEMBI | | 1

80 | [[YpOoakocucTemsl. [TpakTideckas padora «3ydueHue u 1 0.5

ornucaHue ypooIKOCUCTEMBI»] |




81 | [[3akoHOMEpHOCTH (hOPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI 1
OpPraHU3MOB B SKOCUCTEMAaX ]

82 | [[MexaHu3Mbl BO3JCHCTBHUS 3arps3HEHUI pa3HbIX TUIIOB Ha 1
CyOOpraHu3MeHHOM, OPTraHU3MEHHOM, MOMYJISITUOHHOM U
SKOCUCTEMHOM YPOBHSIX]]

83 | [[buocdepa — obmieruianerapHas 06004ka 3eMin || 1

84 | [[Vuenue B. 1. Bepnaackoro o ouochepel]] 1

85 | [[3axoHOoMepHOCTH cymiecTBoBaHus 6rochepsi]] 1

86 | [[KpyroBopoOTHI BEIIECTB U OMOTCOXMMHYCCKHEC ITUKIIBI] | 1

87 | [[3onanbHOCTH OUOCheEpbl. OCHOBHBIE OMOMBI CYIIH] | 1

88 | [[YcToitunBocTh Gnocdepsi]] 1

89 | [[Oxonoruveckue KpU3KCHl ¥ UX TPUUIHBI | ] 1

90 | [[BozneiicTBue uenoseka Ha 6nochepy]] 1

91 | [[AHTpOIIOreHHOE BO3/ICUCTBUE HA PACTUTEIbHBIN M )KUBOTHBIN 1
Mup]]

92 | [[Oxpana npupossi]] 1

93 | [[OcHOBHBIE TPUHITUIIBI YCTOHYHNBOTO Pa3BUTHS YEIIOBEUECTBA U 1
IpUpobl]]

94 | [[PanmoHaTBEHOE MIPUPOIONIONH30BAHUE U COXPAHECHUE 1
OHMOJIOTMYecKOoro pasHoobpasus 3emiu]]

95 | [[O606mmenne o TeMe «MUKPOIBOJIONHUS U €€ PE3YIbTaThI» ] ] 1

96 | [[O606mmenue o TeMe «MakpodIBOIIOIHUS U €€ pe3yabTaTh»]| 1

97 | [[O6061mmenue o Teme «IIpourcxoxxaeHne U pa3BUTHE )KU3HHU Ha 1
3emiien]]

98 | [[O606mmenue o Teme «IIpoucxoxaeHune yenoBeka — 1
AHTPOTIOTEHE3Y] |

99 | [[O606mmeHue o TeMe «IKOIOTUS — HAyKa O 1
B3aWMOOTHOIIIEHUSX OPTAaHU3MOBY | ]

100 | [[O606menue o Teme «OpraHu3Msl U cpefia 0ouTanus»]| 1

101 | [[O606meHne o TeMe «IDKOJIOTHS BUIOB U MOMYJISIIHI || 1

102 | [[O606menue o Teme «buocdepa — rmodanbHas sKocucTemMar|] 1




| OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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