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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHOMy mpenmety "buomorus" (manee - OMOJIOTHSI) HA YpOBHE
cpenHero obmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDenepajbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 oOpaszoBanuu B Poccuiickoii ®@eneparun», GI'OC COO,
Konnenmuu npenogaBanusi yueOHOTo mpeamera «bruonorus» U OCHOBHBIX TMOJOKEHUHN
dbenepanbHOIl paboyelt mporpaMMbl BOCIIUTAHUS.

VYyeOnbiii penmer «buonorus» yrayonénnoro ypoBHsa usydenus (10—11 kmaccer)
ABJIAETCS OJHUM M3 KOMIIOHEHTOB HpeAMEeTHOM obsactu «EcTecTBeHHO-Hay4HbIE
npeametb». CornacHo nonoxenussm ®I'OC COO npodunbHble y4eOHbIE NMPEIMETHI,
M3ydaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS criocoOoM muddepeHnuanu 00ydeHus
Ha ypOBHE cpellHero oOiero o0pa3oBaHus U MPU3BAHBI 00ECHEUYUTH MPEEMCTBEHHOCTh
MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEeIHUM MPO(GECCUOHATBHBIM M BBICIIUM
oOpa3zoBaHueM. B To ke Bpemsl KaIblii M3 3TUX Y4YeOHBIX MPEIAMETOB JOKEH ObITh
OPUEHTUPOBAH HA MPUOPUTETHOE peUIeHUE O00pa30BaTENbHbIX, BOCHHUTATENbHBIX U
pa3BUBAIOLIMX  3aJa4y, CBA3AHHBIX ¢ mpodopueHTauuerd  OoO0ydyalluxcs U
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM O0JIAaCTH HAYyYHOTO 3HAHMSI, CBSI3AHHOTO C
Ounonoruen, MEUIMHOM, SKOJIOTHUEH, TICUXOJIOTHEN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueGHOMy mipeametry "buonorusa" naér mpeacraBieHHE O HEIH U
3ajlayax wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOoI€HHOM ypOBHE,
ompejnensieT  o0s3areabHOEe  (MHBApUAHTHOE)  NPEIMETHOE  COJEp)KaHHE,  €ro
CTPYKTYpUpPOBAaHHE N0 pas3feiaM U TeMaM, paclpeAesieHUE IO KJlaccaMm, PEKOMEHIYET
MOCJIEIOBATENIBHOCTh M3Y4YEHHUs y4eOHOTO Marepuayia ¢ y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKH Y4YeOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEU
oOydaromuxcsa. B mporpamme 1mo OMONOTHM peanu3oBaH MPUHIUIT MPEEeMCTBEHHOCTH C
u3ydeHreM OHOJIOTMM Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHus, Onaromaps 4emy
IPOCMAaTPUBAETCS HAMPABIEHHOCTH Ha MOCIEAYIONIEee pa3BUTHE OMOIOTMUECKUX 3HAHUM,
OpUEHTUPOBAHHBIX Ha  (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEICTABICHU O 3J0POBOM 00pa3e *U3HU, HA BOCITUTAHUE
OepeXHOTO0 OTHOIIEHUS K OKpY’Karolel MpupoaHoi cpene. B mporpamme mo 6uosoruu
TaKKe TIOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buonorus» B peamu3anuu
tpeboBannit PI'OC COO K mMIaHUPYEMBIM JIHYHOCTHBIM, METAMPEIMETHBIM U
MPEIMETHBIM pe3ysibTaTaM 00y4deHus W B (DOPMUPOBAHMHM OCHOBHBIX BHUJIOB y4e€OHO-
MO3HABATENbHOM  JESATENPHOCTH  OOYyYaloIMXCS [0  OCBOGHHUIO  COZIEpXKaHUS
OMOJIOrMYecKOoro 0Opa3oBaHMs Ha YPOBHE CPEAHET0 0011ero 00pa3oBaHUsl.

VYueOnpiii mpenmer «buonorus» Ha ypoBHE cpemHEro oOmero oOpa3oBaHUS
3aBepiaeT OMOJIOTHYecKoe 0O0pa3oBaHWE B IMKOJE W OPUEHTUPOBAH HA PACHIMPEHHUE U
yIiyOJIeHuEe 3HAaHUM OOyYarlolmMXCs O >KUBOW MPUPOJIE, OCHOBaX MOJICKYJSIPHOM U
KJIETOYHON OWOJIOTUH, IMOpPUONIOTHH W OWOJIOTMH pPa3BUTHs, TEHETUKH, CEJICKIIHNH,
OMOTEXHOJIOTHUH, IBOJIOIMOHHOTO YYEHUS U KOJIOTHH.

N3yuenne yueOHOro mnpenmera «buonorus» Ha  yriayOJE€HHOM  YpPOBHE
OPUEHTUPOBAHO HAa NOJArOTOBKY OOy4YalOIIMXCAd K MOCIEAYIOUIEMY MOJYy4YEHHUIO



OMOJIOrM4ecKOro o0pa3oBaHusl B By3aX U OpraHMU3alUSIX CPEIHETO Mpo(hecCHOHAIBHOTO
oOpazoBanus. OCHOBY €ro COAEp>KaHHUS COCTABIISIET CUCTEMa OWOJOTUYECKUX 3HAHUMH,
MOJIYYEHHBIX TMPU HM3YYEHUU OOYYAIOIIUMUCA COOTBETCTBYIOIIUX CHUCTEMATHUUYECKUX
paszenioB OMOJOTUM Ha YPOBHE OCHOBHOro 061iero odpaszoBanus, B 10—11 kmaccax 3tu
3HaHUS MOJy4aroT pa3BUTHE. Tak, pacIIMpPEeHbl U yTIyOJIeHbl OMOJOTUUECKUE 3HAHUS O
pacTeHHUsIX, JKMBOTHBIX, TIpubax, OakTepusiXx, OpraHu3Me 4YeJOBEeKa, OOIINX
3aKOHOMEPHOCTSX JKU3HHU, JOMOJHUTEIbHO BKIIOYEHBI OHMOJOTUYECKUE CBEIICHUS
MIPUKJIATHOTO U TIOMCKOBOI'O XapakTepa, KOTOPble MOXKHO MCIIOJIb30BaTh KaK OPUEHTUPHI
JUTSL TIOCTIeTyroIIero Beioopa npodeccun. Bo3mokHa Takke MHTETpaiusi OUOIOTHUECKUX
3HaHUHU C COOTBETCTBYIONIMMHU 3HAHUSIMU, MTOTYYEHHBIMU OOYYAIOIIUMHUCS MPU U3YYCHUU
bu3UKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CrpykTypa mporpaMMsbl 1o yueOHOMY mpeamety "buonorus" orpaxkaer CUCTEeMHO-
YPOBHEBBI W DJBOJIOIUOHHBIA MOAXOJbI K HU3yuyeHHio Ouosioruu. CoriacHo wuw,
U3Y4aloTCsl CBOMCTBAa M 3aKOHOMEPHOCTU, XapaKTEpPHbIE ISl KMBBIX CHCTEM Pa3HOIO
YPOBHSI OpraHM3alliM, 5BOJIIOIUK OPraHUYECKOro MHUpa Ha 3emiie, COXpaHCHUs
OMOJIOTMYECKOTO pa3HooOpa3us IMiaHeTl. Tak, B 10 kimacce W3y4arOTCS OCHOBBI
MOJICKYJISIPHOW U KJIETOYHON OMOJIOTMH, YMOPHOJIOTHH U OWOJIOTUU PA3BUTHS, TEHETUKHU
U CEJICKIIUHU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHMOJIOTHH, aKTYyaJIM3UPYIOTCS 3HAHUS
oOydJaromuxcs 1mo 60TaHWKe, 300JI0TUH, aHATOMUH, (u3nooruu venoseka. B 11 kmacce
U3YYaI0TCs YBOJIFOIIMOHHOE YUCHUE, OCHOBBI DKOJIOTHH U yUYeHHE 0 Ouocdepe.

VYyeOnbiii nipeamet «buonorus» npuszBaH 00€CIEUUTh OCBOCHHE OO0YYarOIMIMMUCS
OMOJIOTUYECKUX TEOPUU M 3aKOHOB, WJEH, MPUHIIMIIOB M TPAaBWJI, JIEKAIIMX B OCHOBE
COBPEMEHHOW  €CTECTBEHHO-HAyYHOW  KapTUHBI MHpa, 3HAHUA O  CTPOCHHH,
MHOTOOOpa3uu U OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOMyJsIuu, OHOILIeH03a,
HKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHXKEHHUAX, COBPEMEHHBIX MCCIEOBAHUSIX B
OWONOTHY, TPUKIATHBIX AacleKkTax OuoNorudeckux 3Hanuil. Jlns pasButus u
MOJIJIEp)KaHUsI UHTepeca 00yJaromuXcss K OMOJIOTHH HAPSTYy CO 3HAUYUTEIbHBIM 00bEMOM
TEOPETUYECKOTO MaTepHuaia B COACPKaHWU MPOTPaMMBI 10 OHOJOTUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHUEH CTAaHOBJIICHUS WU Pa3BUTHUS TOW WIJIM MHOW 0OJacTH OHMOJIOTHH,
BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXHBIX YYE€HBIX B PEIICHHE BaXHEHIIMX
OMOJIOTMYECKUX U DKOJOTHUSCKUX MPOOIIEM.

Lens m3ydenus yueOHOro mpenmera «buonorusi» Ha YrIyOJIEHHOM YPOBHE —
OBJIaJIeHNE OOYYAIONIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3aIiH
KUBBIX CHCTEM PA3HOTO paHTra M MPUOOPETEHHE YMEHUW HCIOIb30BaTh OTH 3HAHUS B
dbopMupoBaHUN MHTEpPECa K ONMpPeAeNEHHON 001acTi MpodeCcCHOHAIBHON S TEIbHOCTH,
CBS3aHHOW C OWONOTHEH, WM K BBIOOPY YYEOHOTO 3aBEIEHUS IS MPOJOIDKEHUS
OMOIOTHYECKOTO 00pa30BaHMUS.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOJ€HHOM
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYAIOIIUMUCS CHUCTEMbl OHMOJOTMYECKUX 3HaHHH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIMUAX, THUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U



MpaBUiiaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTUHY MHpPA; O
CTPOCHHH, MHOTOOOpPAa3UU U OCOOCHHOCTSIX OMOJOTUYECKUX CUCTEM (KJIETKA, OpraHu3M,
MOMYJISIIUS, BUJ, OUOTeOo1eH03, Ouocdepa); 0 BHIIAIOIMIUXCA OTKPHITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHME OOydYaloluXcs ¢ METOJaMM T[IO3HAHUS IKUBOW MPUPOJIBIL:
HCCIIEIOBATEILCKUMU METOJAMU OHOJOTHYECKUX HayK (MOJIEKYJISAPHOW M KIETOYHOM
OMOJIOruH, SMOPUOJIOTUN U OMOJIOTUU PA3BUTHSI, TEHETUKU U CEJICKIIUH, OMOTEXHOJIOTUU
Y CUHTETUYECKOW OMOJOTHUH, MaICOHTOJIOTUU, SKOJIOTUH); METOJJAMH CaMOCTOSITEILHOTO
MPOBEICHUS OMOJIOTHYECKUX UCCIEOBAHUM B 1TaOOpaTopuu U B mpupoe (HabtoaeHue,
U3MEpEHUE, IKCIEPUMEHT, MOACITUPOBAHUE);

OBJIQJICHUE 00yYarouMHCs YMEHUSIMU: CaMOCTOSITEJTLHO HAXOJUTh,
aHAJTM3UPOBAaTh U  UCIIOJB30BaTh OUOJOTHYECKYI0 WH(MOpPMAIUIO; TOJIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTUEH M CHUMBOJIMKOM; YCTAHAaBJIMBAaTh CBSI3b MEXITY
pa3BUTHEM OHOJIOTHU M COIMAIbHO-D)KOHOMHYECKUMH W DKOJIOTHYECKUMU MpOoOIeMaMu
YeJIOBEUECTBA; OIICHUBATH TOCIEJACTBUS CBOEH JIESATEIBHOCTH 10 OTHOIIGHUIO K
OKpY>Karolel MpUpOHON cpejlie, COOCTBEHHOMY 370POBBIO U 37J0POBBIO OKPYKAIOIIHUX
moned; O00OCHOBBIBaTH M COOJMIONATh  MEpbl  MPOPUIAKTUKM  MHGPEKIIMOHHBIX
3a00JeBaHMi, TIpaBWja TIOBEACHUS B mNpupoie u obecredeHUs: O0€30MacHOCTH
COOCTBEHHON KU3HEACATEIBHOCTH B UPE3BBIUAWHBIX CUTyallUSIX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa, XapaKTepu3oBaThb COBPEMCHHBIC HAy4YHBIC OTKPBITHUS B
001acTH OMOJIOTHH;

pa3BUTHE y OOYYAIOIIUXCS HHTEIUICKTYaJdbHBIX W TBOPYECKUX CIOCOOHOCTEH B
mpollecce  3HAKOMCTBA C  BBIJAIOIIMMHUCS  OTKPBITUSIMH M COBPEMEHHBIMHU
UCCICJOBAaHUSAMH B OWOJIOTHH, pEIIAeMbIMH €0 MpoOJIeMaMH, METOAO0JOTHEH
OMOJIOTMYECKOTO HCCIICIOBaHUS, TPOBEICHUSI JKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
peleHrss OMOJIOTMYECKUX 3a7ad, MOJCIUPOBaHUS OHOJOTHMYECKUX OOBEKTOB U
IIPOIIECCOB;

BOCITUTAHHE y 00YUYaIOIMXCS IIEHHOCTHOT'O OTHOIICHHS K KHBOU MPHUPOJIE B 1IEITIOM
U K OTHCIbHBIM €€ O0ObeKTaM | SBICHHIM; (POPMHPOBAHUE SKOJOTHYECKOMH,
TeHEeTHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEICHUS B MPUPOJE; WHTETpaIuu
€CTECTBEHHO-HAYYHbIX 3HAHUII;

npuoOpeTeHue 00yYaromnuMucs KOMIIETEHTHOCTH B parMoHAIBHOM
MIPUPOJIONOIB30BAHUM (COONIOAEHNE MPAaBUJI TOBEACHUS B IMPUPOJE, OXPaHbl BUJIOB,
HKOCUCTEM, OMOChepbl), COXpAaHEHUH COOCTBEHHOTO 3/TOPOBBS U 3I0POBBSI OKPY>KAFOIIIHX
moner (cobmomeHuss Mep NpoduIaKTHKH 3a00JIeBaHMM, oOecredeHrne Oe30macHOCTH
KU3ZHEACSATEIbHOCTH B YPE3BbIYANHBIX CHUTYyallUsX MPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIIOJIb30BaHUS OWOJOTHYECKUX 3HAHWH W YMEHHH B
MMOBCEIHEBHOM KHU3HU;

CO37aHNE YCJIIOBHMA JUIsi OCO3HAHHOTO BBIOOpa OOYYAIONIUMUCA WHIAWUBUIYaJTbHON
00pa3oBaTeIbHOIN TPAeKTOPUH, CIIOCOOCTBYIOIIEH MOcaeayoneMy npohecCHOHAIBHOMY



CaMOOTIPE/ICICHUIO, B  COOTBETCTBHM C WHIWBUAYAJIbHBIMA  WHTEPECAMH |
MOTPEOHOCTSIMU PETUOHA.

OO6mIee 4ncIo YacoB, OTBEICHHBIX HA U3YUYCHHE OMOJIOTHUHU Ha yriyOJeHHOM YPOBHE
cpeanero oOuiero oopasoBanus, coctaiseT 204 gaca: B 10 knacce — 102 gaca (3 yaca B
Henemo), B 11 kmacce — 102 gaca (3 yaca B HEJEIIO).

OT6op opraHuzanMoOHHBIX (OpPM, METOJOB U CPEICTB OOy4YeHUS OHOJIOTHUU
OCYIIECTBISICTCSI C YYETOM crenuPuKd ero cojiepKaHus W HANpPaBICHHOCTH Ha
MPOJOJDKEHNE  OWOJIOTMYECKOTO  OOpa3oBaHUS B OpraHU3ANMSIX  CPEIHEro
po¢eCCUOHAIILHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s3aTeTbHBIM  yCIIOBUEM TPU OOyYEeHUW OWOJIOTHH Ha YriayOJaEHHOM YpOBHE
SBJIICTCS TIPOBEJICHUE JIA0OpATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
oOydJaromMXCs B BBHINOJHEHUHW TPOSKTHBIX M y4eOHO-HCCIICIOBATEIIBLCKUX padoT,
TEMaTUKa KOTOPBIX OIPEACIACTCS yYMTEJIeM Ha OCHOBE HMCIOIIUXCS MaTepUaIbHO-
TEXHHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBsizaHHble ¢ Ouonoruel. 3HaUYeHHE OHOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer uszydeHus Ouonoruu. CBOMCTBA KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue )uBble CUCTEMBI HA PA3HbIX YPOBHIX OpPraHU3aLUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumotesa. [loHsTie BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE TpPU3HAKU JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eIUHMIA >KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, IudepeHIraibHoe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. lIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuueckass padora «l3ydueHue METOAOB KJIETOYHOW OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posib Kak pacTBOpPUTENS, pearcHTa, y4acTHe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1aH CcTpoeHHs U (U3HKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaes PHK. ®yukuun PHK B kitetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuxu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer u cxembl: «llepuoandeckass TaOiauIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekyiabl ATDy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKIUM KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO 1 pojib MPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3ome. Llutockenet. JIBmxenne nutomiazMbl. OpraHoUIbI
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog 6 IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmuol. MBpIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. O6osouka sapa, XpOMaTUH, KapHoIUIa3Ma, SIPBIILIKH, UX CTPOCHHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpancnopm.

Kiterounble BkntoueHusi. CpaBHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KIeTKW», «CTpoeHHWE  pacTUTEIBHOW  KJIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaGoparopnass padora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BellecTB M NpeBpalleHNe JHEPIUH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIA XapakKTep PEaKIUH KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeIe300aKTepuH, CcepoOaKTepuu, BOAOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmnpoBanue. IHepeus membpanno2o epaduenma npomonos. Cuunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancisiius u e€ stanbl. Yuactue TpancnopTtHeix PHK B GnocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
ornepona (®. XKaxo0, XK. Mano). Monrekynsapruvie mexanusmovl IKCAPeCcCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKuBOTHBIX, pacteHuii. CITINJI, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKapcms.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuoabl W perymsuus. Wutepdaza u  MHTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld  HaOoOpbl  XpoMocoMm. ['oMonoruuneie xpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpel 1 cxembl: «OKWM3HEHHBIM MUK KIETKH», «Mwuto3y», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxew, OJHOKJIETOYHbIE TIpPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTenbHas,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COeIMHUTENIbHAsA, MbIllIeyHasi, HepBHasg. OCOOEHHOCTU CTpoeHUs, (GYHKIUNA U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MBI M HACTUHU. J[BM)KEHME MHOT'OKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKa:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE NuIIeBapeHue. [InTaHue MO3BOHOYHBIX >KMBOTHBIX. OTHEnsl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMbl MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b IOJIOCTH TEJIAa ¢ KPOBEHOCHOW W BBIACIUTEIBHON cucTeMamMu. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pAacTeHUH.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH UMMYHHUTET. BpoxkaéHHbIA W OpUOOPETEHHBIN crnenupuiyecKuit
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe ¥ perymdanuss |y OpraHu3moB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEeNbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CUCTEMaAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0XKIeBoro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O06opynoBaHUEe: CBETOBOM MHUKPOCKOI, MHUKpOMpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIXaTeIbHBIX IBUKEHUM, MOJIENTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHM3MOB: Oecronoe (BKJIO4Yas BETre€TaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMbICi
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiaika OpraHoB M TKaHEU U3 3apOoJbILIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKkTOpPOB OKPYKAIOIICH CPEIIbI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHA, UX PACHpPOCTPAHEHUE B MPUPOAE. THIBI POCTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsIH OJHOJOJBHBIX U JIBYIOJIBHBIX pAaCTeHUI», «KU3HEHHBIA LUKII
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl ~ TEHETUKU:  THOPUIOJOTHYECKHUM,  IIUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEIIBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us ruOpUIOB MepBoro nokoieHus. [lpasuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuiernienrie npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAaHHH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEIOBaHUE T'€HOB, HAPYILICHHE CUCIUIEHUS MEXAYy TeHaMHh. XPOMOCOMHAas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uenoctHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIIECCOB, TMOBEEHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHncTpanuu

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoseka», «Kapuotun naposzoduib»y, «Kapuotunm nTuiiby,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3HO0Opa3us B Mpejesax oJJHOr0 BU/IA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB ) OPESAHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnogoTBopeHue», «I eHeTndyeckue 3a00I€BaHMS YeI0BeKay, « Buabsl myTammiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BApUALMOHHOU KPUBON».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKHUH, NOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJie3HM C HACIENCTBEHHON MpPeIpacroyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IoHATHE «T€HETHYECKOro rpy3a». DTUYECKUE acCIEeKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumpl 1 cxembl: «KapuoTun yenoBekay, «MeTOabl M3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBumoBa o lleHTpax NpPOUCXOXIEHUS HU MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHOW PaOOTHI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paOoThl.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne HOJINIUIOUIOB. BuytpuBunosas ruOpUIU3aLIHs.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBONHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoncTpanuu

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHONW M3MEHYMBOCTH»,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK M TKaHEW PACTEHUN H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHasi W TeHHass WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3JaHHS KOMILIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHune MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».



11 KVIACC

Tema 1. 3apoxkaeHue u pa3sBUTHE JBOJIOHMUOHHBIX NpeICTABJICHUN B
OnoJIoruu

OpomononHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas aearesbHOCTh Y. JlapBuHa.

JIB>KyIIIME CUIIBI 3BOJIIOIMY BUIOB o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
pa3MHOXEHHUS OpraHM3MOB, HAcJEICTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoir Tteopun dBomonun (CTD). HeltpanbHas
teopuss sBomonMu. CoBpeMeHHas 3BOJIOLMOHHAsA  Ouojiorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B (POPMHUPOBAHUY €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonueitn, /. K.
benses.

Tabmumber u  cxembl: «Cucrtema xuBod mnpupoasl (no K. Jlunuero)y,
«JlectHuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMHUpPOBaAHUS
NpUCTIOCOOJIEHU y pacTeHuii W >KUMBOTHBIX (1o Jlamapky)y», «Kapra-cxema
mapiipyra nmytemectsus Y. lapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0PHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpa3zue KyJIbTypHBIX (GopM
KarycTbl», «[lopoasl moManIHuX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUHU SBOTIOLIUI.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Tonynsuus Kak 3ieMeHTapHas eAuHula 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl mnomyisiuuid. 3Menenwue
reHopoHIa TOMYJSIMU KaK d3JEMEHTapHOE SBOJIOIMOHHOE sIBIICHHE. 3aKOH
reHetndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPHI (IBMIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
mpouecc. KomOunatmBHAs u3MeHUHMBOCTh. Jlpeid TeHOB — ciydaifHbie
HEHAIPaBJICHHBIC W3MEHEHHS 4YacTOT ajuieled B momymsinuax. O dext
ocHOBatensl. Jggexm Oymuliounoeo eopaviuuka. CHUdNCEHUE 2eHemUYecKo20
pasnoobpasus: npuuunsl u credcmeus. llposenenue agpghexma Opevigpa 2enog 6
oonbwiux  u  manvlx  nonyaayusax. Mwurpanuu.  W3onsmus  MOMYJISIINA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBenHbii 0oTOOp — HampaBiusomuii  (Gakrtop dBomOIUU. DOPMEI
€CTECTBEHHOr0  0TOOpa:  JBIXKYIIUM, CTAaOWIM3UPYIOUIUN, pa3pbIBaAIOIINI
(mu3pyntuBHbiit). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.



[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HuKHOBEHHME  MpUCHOCOONEHHM y  opraHu3sMoB.  ApoMopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuid y opranu3smMoB: MOp(OIOrH4YecKue,
¢uznonoruueckue, - OMOXMMHYECKHE,  MoBeneHuYeckne.  OTHOCUTEIBHOCTH
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOIOIUHU. M3omsauus — kioueBod (aktop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIIaTPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monumIonn3anus,
rubpuan3zanus). J[muTeapHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BONIOIIMOHHOW  OWOJOTMKM B pa3pabOTKe HAy4YHBIX METOOB
coxpaHeHus: 6ropazHooOpasus. MUKPOIBOIIOLHUS U KOABOJIIOLUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBLOBI C HEl.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Maliip.

Tabmuupr w cxembl: «MyTalMoHHAasT HU3MEHYMBOCTHY, «llomynsiroHHas
CTPYKTypa BHuIa», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiue
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUs MOMYJSAIUA CeBaHCKON (openny,
«eorpaduyeckas M3ONSAIMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoity, «IlomynsiuruOHHbBIE BOJHBI YUCIEHHOCTH XHUIIHUKOB U )XepTB», «Cxema
JEHUCTBUSL €CTECTBEHHOrO 0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«HpycTpualibHbld MellaHu3My», «KuBble nckonaempiey», «IIokpOBUTEIILCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranun», «llpucrnocoOreHHOCTH OpPraHu3smMoB U €€
OTHOCHUTEJIBHOCTHY, «Kputepuu Buga», «Buabl-aBoiiHukn», «CTpyKTypa BHAa B
npupojie», «Crnocobsl BuIo00pazoBaHusy», «l'eorpapuueckoe BHUI000pa3OBaHUE
TpE€X BUIOB JAHABIIIEH», «IDKOJIOrMYECKOe BUA000pa30BaHUE BUAOB CHUHUID,
«ITomumuonsl pacteHuit», «KamycTHO-peeuHbIil THOPUITY.

ObopynoBanue: repbapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesia ITHIL U
3Bepeil C MpuUMepamMu pa3IWYHBIX TMPUCIOCOONIEHUHN, Yydena MNTUIl U 3BEpeu
pa3HBIX BHJOB, repOapuu pacTeHUl OJM3KUX BUIOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBieHHE HW3MEHUMBOCTH Yy 0COOE€H OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OPraHM3MOB W HX
OTHOCHUTEJbHAS LIEJIECO00Pa3HOCTD.



JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U eé pe3yJibTaThl

Meronpl  M3yyeHMs  MakpodBoJroUMU. llameoHTONOrMYECKHE  METOMBI
u3yueHust odBosonuu. llepexogubie  GopMbl M (QUIOTEHETHYECKUE  PSJIBI
OpraHU3MOB.

buoreorpadguueckne Metonasl uzydeHus s3Bosoiuu. CpaBHeHHE (IIOpPHI U
dbayHsl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obGiactu 3emiau. Bunbl-
DHJIEMUKHU U PEITUKTHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOPGHOIOTHYECKUE METOAbl M3YyUCHUS
ABOMIONMK. ['€HEeTHYeCKre MEXaHW3Mbl DJBOJIIOIIMA OHTOTEHE3a M TOSIBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE UM  aQHAJOTUYHBIE  OpPTraHBHI.
Pynumenrapubie  opranbl W aTaBU3Mbl.  MOJEKYISPHO-TEHETHUECKUE,
OMOXMMHYECKHEe U  MaTeMaTUYeCKHue  METOJbl  HM3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunpie TeHbl. COBPEMEHHBIC METOJbI TOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIOIUU. [Ipunyun cmenvl yHKYuULL.
HeoOpatumocTs 3Bostonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.

Tabnuuel 1 cxeMbl: «DUTOreHETUYECKUIN PSIT JIOMIATNY, «APXEONMTEPUKC,
«3Bepo3yObie  smiepb»,  «Cteronedansy,  «Punmodute»y,  «CemeHHBIE
naropoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HaudanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIC HA0OpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIC
HaIPaBJICHHS 3BOJONHIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

HayyHnbie rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONpOoBepKeHHe onbiTaMu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxieHne >xu3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3TaIbl HEOPraHU4ECKOU DBOJIIOLIUU. [InanerapHas
(reosoruyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOJIONHUSA. AOHOTCHHBIM CHHTE3



OpraHnyeckux BemecTB u3 HeopraHmyeckux. Omeir C. Mumepa un I'. HOpm.
O6pazoBanue mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumnoreza A. .
Onapuna, runore3a nepBuuHoro OymnboHa J[x. XonaeiHa, reHeTnyeckas TMIoTe3a
I'. Mémnepa. Pu6o3umbl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnbepra.
dopMmupoBaHrue MEMOPAH U BO3HUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emnn u Metronpl €€ wu3ydeHus. lVcKomaemple OpPraHUYECKHe
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT M  A0OCOJIOTHAA
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHYeCKas IKala: 30Hbl, 3Pbl, IEPUOBI, JITOXH.

HavanpHbple dTanbl oOpraHmyeckord sBostouud. [losiBIeHMe W 3BoOJIOLUS
HEPBBIX KIETOK. DBOMIOIUS MeTabonu3Ma. BO3ZHHMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpycoB. IIpoucxoxkieHrne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bI
pacreHui. Bpixox pacreHunt Ha cymy. l[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHue MU cymu. CemeHHble pacTeHusa. [IpoucxokaeHue IBETKOBBIX
pacTeHHui.

OcCHOBHBIE ATallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. BeHjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBeie Xop/oBbIe KUBOTHBIE. JKH3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxaenue ampubuii u pentwimid. [IpoucxoxkaeHue MIICKOMUTAIONIUX U
ntur. [lpunmun xmodeBoro apomopdosa. OcBoeHHEe O€ClO3BOHOYHBIMU |
O3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PazButre xu3HM Ha 3emie MO 3paM U MEepuoiaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KIUMara W
IeOJIOTMYECKUX IpoueccoB. llosBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBHS U BIUSHUE Ha Ta30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAaHMS — JKOJOIMYECKHE KPU3UCHI Ipouuioro. IIpudyuHel u
CJIECTBUS MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobaema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cUCTeMa OpraHM4YecKoro mupa. [IpuHIunsl Kiraccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moptpersi: @. Peau, JI. Cnanmnanuanwu, JI. Tlactep, . . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6munbl u cxembl: «Cxema ombita ®@. Penny», «Cxema onwita JI. ITactepa mo
M3YyYECHUIO CaMO3apoXIeHUs Xu3Hu», «Cxema ombita C. Mumepa, I'. Opw»,



«JTanbl  HEOPTraHMYECKOW  ABOJMOUUN»,  «l'€OXpOHOJOrHYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYEecKor HBOMIONNNY, «Cxema oOpa3oBaHUSI FYKApUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mpuponb», «CTpoeHUE BHpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIECTOYHBIE BOJOPOCIUY,
«MHOroknerounsle Bopopociany», «Mxu», «llanopotHukn», «l 0JI0OCEMEHHBIE
pacteHuss», «Opranbl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmuey, «KuileuHOMOTOCTHBIEY,
«IInockue 4EpBUY, «UnEeHUCTOHOTUEY, «PBIOBI», «3€MHOBOJTHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHe KHU3HU B
apXxeuckou sper, «Pa3zBuTHe XKU3HU B MPOTEPO3OUCKOMN dpey, «Pa3BuTHe )KU3HU B
11aJIC030MCKOU dpe», «Pa3BuTue )XU3HU B ME3030MCKOU 3pe», «Pa3Butne xu3HU B
KaitHO30MCKOM 3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUN Pa3IUYHBIX OTJEJIOB, KOJIIEKI[UU
HAaCEKOMBIX, BIIA)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJIJTIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJIEThl TO3BOHOYHBIX J>KMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKM OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas JgabdopatopHas pabora «MogeaupoBaHuUE  OIBITOB
Muiepa—tOpu 1o u3y4eHno aOMOTeHHOTO CUHTE3a OPTraHUYEeCKUX COSUHEHUN B
NEPBUYHON aTMOchepey.

JlabopaTopHas padora «/I3yueHHWE U ONHCAHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3ydeHwe 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
KABOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! m 3amaun anTponosiorui. MeToabsl aHTPOIIOJIOTHH.

CraHoBlIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4elloBeKa. Penurunosnbie
BO33peHUsA. COBpEMEHHbBIE HaAYYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpP(OJIOTUUECKHE, AMOPHUOJIOTHYECKHE, (bu3HO0I0T0-OMOXMMIYECKHE,
noBejieHueckue. OTan4usl YelaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxymme cuibl (PakToOpbl) aHTPOIMOTEHE3a: OMOIIOTHYECKHE, COIMATBHBIC.
CooTHolieHre OMOJIOrMYECKUX U COIMATIbHBIX (JaKTOPOB B aHTPOIIOT€HE3E.



OcHOBHBIE CTaJMM aHTpoIoreHesa. PaHHue 4YenoBeKOOOpa3Hble 00E€3bsHBI
(MpOKOHCYJIbI) U paHHUE MOHTHIBI — OOILIME MPEIKH YeIOBEKOOOpa3HbIX 00€3bsiH U
JM0JIe. ABCTPAJONUTEKN — JBYHOTHE NMPEAKU J0JeH. YeaoBEK yMelbli, IepBbIe
U3TOTOBJICHUS OPYIHM Tpyaa. UenoBeK NPSIMOXOIAIIMN U MEPBBIM BBIXOX JIKOAEU
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MperoK
HEaHIepTaJbCKOr0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeaoBeK HeaHIepTaIbCKHUI
KaK BHUJ JIIOJEN XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIH COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TpenenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJIOLMS COBPEMEHHOro 4yesnoBeka. EcTecTBeHHBIN OTOOp B MOMYJALMSIX
yeyoBeka. MyTanMoHHBIM Tpoiiecc W mojJuMopdusM. [lomymnsiiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. Ilonsitue o pace. bonbmume pacel: eBporeougHas
(eBpasmiickasi),  aBcTpajoO-HerpoujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa MO TIUIaHETe.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K Pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedipa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexauciuIuinHapabie  MeToAbl B (u3uyeckoil  (OMOJIOTrHYECcKOi)
AQHTPOIIOJIOTHHM.  OBOJIIOLUMOHHAS ~ @HTPOINOJOTHUS U [aJ€OaHTPOMOJIOTHUS
YeJIOBEUYECKUX NOMYJALMNi. bruocomnumanbHble MCCIEN0BaHUS NMPUPOIbI YeTOBEKa.
HccnenoBanne KOBOIIONUH OMOJIIOTHYECKOTO M COIMATIBLHOTO B YEJIOBEKE.

JdeMoHCTpamuu

[Toptpetsr: Y. JapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuipl 1 cxembl: «MeTOoIbI aHTPOIIOIOTUNY, «I 0JTOBHOM MO3T UeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeNeT dYeloBeKa W CKENeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NPpSIMOXOIAIININY, «JleHncoBckuil yenmoBek» «Heanaepranbip», « KpoMaHbOHIIED,
«IIpenku yenoBekay, «ITarbl HBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEIMETOB  MaTepHAIbHOU
KyJIbTYyphl ~TIPEAKOB 4YEJOBEKa, penponaykiuu (dbororpaduu) KapTHuH C
MudoIorHIeCKUMU W OHMOJEHCKUMH CIOKETaMH TPOUCXOXKIACHHS UEIOBEKa,
doTorpadur HaXOJOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJICIh
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJEIIA TOPCa MPEIKOB YETOBEKA.



JlabopaTtopnas padora «/3ydyeHne OCOOECHHOCTEH CTpOEHHUsI CKelleTa
YEJIOBEKA, CBS3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnyeckas padora «3yyeHne SKOJIOTrMUECKHUX aJalTallui YEJIOBEKay.

Tema 6. Jkosoruss — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJJOPraHU3MEHHBIX CUCTEM C OKPYKaloIUel cpeaoi

3apoxk/ieHue U pa3BuTue 3Kojoruu B Tpyaax A. ['ymGonbpara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
9KO0J0ruH. CBS3b 3KOJIOTMH C APYTUMU HayKaMU.

Meronbl 3konoruu. IloneBble HabMOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpOAHbIE M JlabopaTopHble. MojenupoBaHue B SKOJOTHMH. MOHHUTOPHUHT
OKpY’KaroIIen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW I YEJOBEKAa. JKOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€W 4esioBeuecTBa ¢ mnpupoao. @opMupoBaHHE
AKOJIOTUYECKOHN KyIbTYpbl U 3KOJOTHUECKON T'PaMOTHOCTH HACEJICHHUSI.

JdemoHcTpanumn

[Toptpersi: A. I'ymGonsar, K. @. Pynbe, H. A. Ceseprio, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxembl: «Pasznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlabopaTopHas padora «3yuenue METO/OB AKOJIOTHYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsbl U cpeaa 00MTAHMUS

Okonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kiaccudukanus
AKOJIOTHYECKUX (PaKkTOpoB: abnoTHUecKue, OMOTHUYECKHE, aHTponoTreHHbIe. O0Iue
3aKOHOMEPHOCTH JIEUCTBUS 3Konorudeckux (akropos. IIpaBuino muaumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak »Konorumdeckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX IO OTHOUIEHWIO K cBeTy. CHrHajbHas pojib CBETa.
doTonepruoan3M.

Temneparypa kak skosiormueckuii ¢aktop. JleiicTBue Temmepatypsl Ha
opraHu3mbl. [loMkumoTeEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHnocth kak skomormueckuit ¢aktop. IlpucmocobneHus pacteHuid K
MOIIePKaHNI0 BOMHOTO Oanmanca. Knaccudukamusi pacTeHUH MO OTHOIICHHUIO K
Boze. [Ipucnoco0neHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
NIyOMHHAsT ~ TMOAINOYBEHHAs,  BHYTpPUOpPraHu3MeHHas.  DU3UKO-XUMHUUYECKHUE



OCOOCHHOCTH cpejl 0o0uTaHus oOpraHu3MoB. I[IpucrnocoOiieHHss OpPraHu3MOB K
’KU3HU B Pa3HBIX cpefax.

buonornyeckne putmbel. BHemHme u BHyTpeHHHUE pUTMBI. CyTOYHBIC |
rOJIWYHBIC PUTMBL. [IpHCITIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MCHCHUSIM
YCJIOBUM KU3HMU.

XKuzuennsle Qopmel opranusmoB. IloHsitue o ku3HEHHOW (opme.
Kuzaennsie GOPMBI paCTCHUIL: IepEBbs, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHHE
TPaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHBIE (OPMBI KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a9POOUOHTEI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhl. Bunpl OMOTUYECKUX  B3aMMOJEHUCTBUIA:
KOHKYPCHITUS, XHIIHUYECTBO, CUMONO03 U ero (Gopmbl. [lapasurusm, koomnepamms,
MYTYyaau3M, KOMMEHCAIH3M (KBapTHPAHTCTBO, HaxJIecOHNYeCTBO). HeTpoduueckue
B3auMojielcTBHUs  (Tomuueckue, (Gopudeckue, (Qpadpudeckue).  3HaAUCHUE
OMOTHYCCKUX B3aUMOJICHCTBHI IS CYIIECTBOBAaHHMS OpPraHU3MOB B Cpeje
oburtanus. [TpyHIUTT KOHKYPEHTHOTO HCKITFOUCHHUS.

JdemoHcTpanumn

Tabmumbel uw cxembl: «Okosorudeckue Qakroper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIBI KUBOTHBIX 0 OTHOIICHHUIO K CBETY», «TEIIOKpOBHBIC
KUBOTHBIE», «XOJIOAHOKPOBHBIE >KUBOTHBIEY, «Du3nonornueckue aaanrtaiuu
KUBOTHBIX», «Cpenpl oOWUTaHUA OpraHu3MoB», «buosoruueckue pUTMBIY,
«Kusnennsie  Gopmbl  pacteHuit», <« Ku3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOIO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Koukypenmus», «CumOnos3y,
«KomMmeHcanmuzmy».

O6GopynoBaHnue: TepOapuyd pPacTCHHH W JKMBOTHBIX, IPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JTUYHBIX JKOJIOTHUYECKUX (PaKTOpPOB, repOapuu CBETOIIOOUBHIX,
TEHEMIOOMBBIX W TEHEBBIHOCIWBBIX PACTEHUMH, CBETOJIIOOMBBIC, TEHEIIOOUBBIE H
TEHEBBIHOCIMBBIE KOMHATHBIE PAaCTeHHUs, TepOapUu M KOJJICKIIUH TEIIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPacTeHUM, dydesia MTHUI[ U 3Bepeild, repOapuu
pacTeHuil, oTHocSImUXCsA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpelax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaAMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHEHHSIM YCIOBUH KWU3HH, repObapuu u
KOJUICKITUU DPACTCHWA W >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIHH
KUBOTHBIX, YUJACTBYIONIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSAX.

JlabopaTopHasi padora «BBISBICHHE TMPUCIIOCOOICHHH OpPraHu3MOB K
BITUSTHUIO CBETA.

JlaGopaTopHasi pabora «BpIgBICHHE NPHUCTIOCOOJCHUN OPraHU3MOB K
BITUSTHUIO TEMIIEPATYPBD».



JlabopaTtopHass paGora «AHAaTOMUYECKHE OCOOEHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkos10rust BUA0B U NOMYJISIIH I

DKOJIOTUYECKHE XapaKTEPUCTUKHU MOIYJISLINH. [Monmynsauus KakK
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphepOB U
0COOCHHOCTEHM OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTEeNW MOMYJAIUU: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasi M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHUYECKasl CTPYKTypa nomyiaiuu. OLeHKa YUCIECHHOCTH IMOMYJISIUU.
JlnHamuka monyisiuuu U €€ peryisiuus. BUOTMYECKMH MOTeHUWaNT MOMYJSIUU.
MoaenupoBaHue TMHAMHUKA NONyJsiiud. KpuBbie pocTa YUCICHHOCTH MOMYJISIUU.
KpuBbie BbDKMBaHUs. Perynsiusi YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIMX OT INIOTHOCTH. DKOJIOTUYECKHUE CTPATEruu BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOTMUECKOW HUIIEe BHaa. MectooOutanue. MHOTOMepHas
MoJzienb 3Kojormueckor Humu Jx.M. XatunmHcOHa. Pa3sMepsl 3KOJIOTrMYECKOU
Huiy. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bug kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHHUS W MUTpalUil >KUBOTHBIX. buosiornueckue
WHBA3UH 4YKEPOIAHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W CcXeMbI: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  IOMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa monyyisiuuu», «Bo3pacTHbple  nmpaMuabl
nonynsauuny, «CKOpPOCTh  3acelieHHsT TOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mogenb s3kosorndeckoit Humu J[x. M. Xatuunconay.

Oo6opynoBanue: repObapuu pacTeHUN, KOJUICKIIUU )KUBOTHBIX.

JlaGopaTtopuas  pabora «lIpucmocobieHnuss ceMsH  pacTeHUd K
PacCENCHUIO.

Tema 9. Jkos0rusi co0061ECTB. IKOJOTHIECKHE CUCTEMBI.

CooOmectBa opranm3MoB. buoneno3 u ero crpykrypa. CBs3um MEXIy
OpraHu3MaMHy B OMOIIEHO3E.

OkocucteMa kKak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue menu u cetu. AOHOTHYECKHE OIOKH
skocucTeM. [1ouBbI U Wbl B 3KOocucTemMax. Kpyropopor BEmecTB U NOTOK YHEPTUU
B 9KOCHCTEME.



OcHOBHBIE = MOKa3aTeaud  dIKOCUCTEeMbl. buomacca ©  mpoaykums.
DKOJOTMYECKHUEe MUPAMUbI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpouxu. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKIECCMM W WX NPUYUHBL AHTPOIOTEHHBIE BO3ACHCTBHS Ha
cykueccuu. KnnmakcHoe coobuiectBo. buopaznoobpasue v mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmembl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEX/1y aHTPOIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHbIE KOMITOHEHTHI ypOoskocucteM. ['oposackas
¢nopa u ¢ayna. CunaHTpomnuzamus Topojckod ¢(ayHbel. buonoruueckoe u
XO03SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgekma u 8ud08-30upurxamopos (Kirouesvlx
8U008) 6 yHKYUOHUpo8anuu sxocucmem. IlepeHOC PHEPrUu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTh OPTraHU3MOB, TOIMYJISIIIUNA U SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUH.

Mexanusmul 8030elicmaus 3aepA3HEHUll PA3HbIX munos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUS — AHMPONOLEHHO20  8030€eliCMEUsL.
MeTo/1010THsi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

JdeMoHCTpamuun
IToptper: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IKocucTeMa

IMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIC
IPYIIBl OPraHU3MOB B 3KOocHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenn nutanus (MacTOWIHAS, JETPUTHAS)», «IKOJIOTUUECKAS MHUPAMUIA YUCEID,
«JKoNoruveckKas mupamMuyia OMoMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUNY,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca MOCIe
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB MU MOTOK
SHEPIuM B arpoleHosey, «[Ipumepsl ypOboskocucTemM».

Oo6opynoBanue: repbapun pacTEHUH, KOJUIEKITUN HACEKOMBIX, Yydesa MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3uss MEIKUX MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).



JKCKypcusi «IKCKypcUsl B TUIMMYHBIA OMOTEO1IEHO3 (B TyOpaBy, OEpe3HsK,
€IbHUK, Ha CYXO/OJbHBIN WU TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCUs B arpo’KoCHUCTeMy (Ha MOJ€ WM B TEIUTMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas o0Oojouka 3eMiiM, TJ€ CYIIECTBYET WU
CylllecTBOBasa XU3Hb. PazBuTHe npeacrarieHuit o ouocdepe B Tpymax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu 6uochepst u e€ cocran. JKupoe
BeIECTBO OMocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOoCTH GHOChephbl Kak
ro0anpHOM 3KOoCcucTeMBI. J[MHaMU4Yeckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIIECTB M OMOT€OXMMHUYECKUE IUKIIBI (YTiiepoaa, a30Ta). PUTMUYHOCTH SIBIEHUM
B 6uocdepe.

3onanbHOCTh Ouochepsl. [lonsitue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHBIC U IITUPOKOJIUCTBEHHBIC JIeca, CTEIH, CAaBaHHBI,
IyCTBIHHU, TPOITMUYECKHE Jieca, BRICOKOTOphs. Kimmar, pacTUTEIbHBIA U )KUBOTHBIH
Mup OMOMOB CYIIIH.

CtpykTypa u (YHKIIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITMAA U
ouochepHbIX (HYHKITUH.

JdeMoHCcTpamuun

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpPOIE»,
«KpyroBopoT yrinepoma B mpupozae», «KpyroBopor kuciopoma B MpUpOJE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmy, «Knumaruueckue
nosica 3emany», «Tynapay», «Taiira», «CMmemanasii gecy», «IIIMpoOKOJIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHg», « Tponuyeckuii Jecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek U oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UCHI M WX TMPUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouocdepy. 3arps3HeHne Bo3aymiHON cpenbl. OxpaHa BO3ayXa. 3arps3HCHHC
BogHOU cpenbl. OxpaHa BOJAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kiuMara.

AHTpPONIOT€HHOE BO3/IEMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OxpaHa
PaCTUTENBHOTO W KWUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXPaHbl TPUPOJIBI.
Kpacubie kHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue caapl ¥ 300I0THIECKUE TTAPKH.

OCHOBHBIC TIPHUHIIUMBI YCTOMYHBOTO PA3BUTHUS YEIIOBEYECTBA W TPUPOJIBI.
PanonanpHOE  MPUPOJOMONB30BAHME M COXPAaHCHHE  OMOJIOTHYECKOTO



pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TIJI00ATBHBIX SKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIE MMOCIEICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaiowerl U
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, odecneuusanowue O00CmMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX U008 U dKkocucmem. (OcHogbl
IKopeaburumayuy dKocucmem u cnocob6og 6O0pbbbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbix 3KOCUCHEM.

JdemMoHcTpanumn

Tabmuupl  u  cxeMbl:  «3arpsis3HeHHe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsiHeHue 1ouBbl», «llapHukoBwiii  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MoeNn yIpaBIIeMOro MUPay.
O6opynoBanue: ¢dororpaduu OXpaHsSEMbIX pacTEHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K  OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIUHCTBE Y4YeOHOM M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BBIOIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, CBOX PoauHy, CBOM $A3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyILIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JICTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJaHCUPOBAHHBIN PEXUM 3aHATHA U OTIbIXa, peryispHas ¢undeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3TOPOBBIO U KU3HU JTIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
CcOOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHUOOPETEHHUE OTIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TPH HM3YYCHHH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCSAIIMX BpEd  OKpYXKaroleu
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaKk HayKH, OCO3HaHUS e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOiieM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 II00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJydyaeMble 3HAHUS M7 aHajdu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble 1Ji1 (HOPMUPOBAHUSI MHUPOBO33PEHUS OO0YyUYaIONIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJIe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT W  JIpyTHe);
yHUBEpCalbHbIe YyueOHble JEeNCTBUsA (TI03HABATE/IbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTM M  COLMAJIbHOM KOMMETEHIMH OOydYaroumxcs; CrnocoOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuoOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuatomierocss OyayT chOpMUpOBaHBI MO3HABATEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
e TEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPAXKaTh:

OBaanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, Ki1acCH(pUKaIMK, 0000IICHHs ), PAaCKPBIBATh CMBICI
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OnpeAeisaTh LEIH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTHU C MOCTABICHHBIMU IEIIAMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpPHUBAEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIHbHEIC cpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBBIKAMU  Pa3pelieHuss MpoOJieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETaluH, NPeoOpa30BaHMI0 W TPUMCHCHHIO B YUYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TMPAKTHUYECKYIO OOJACTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYyCKAIOIIHUE aJTbTePHATUBHBIC PEICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHHU TIO CYIIECTBY OOCyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaJdbHBIE CpeacTBa OOIIEHUs, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOECE THUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IPH peNIeHUH OMOJTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh LEJIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUYECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M MOCTYINKAX MO OTHOIICHUIO K KUBOW MPUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U JKU3HEHHBIX CUTYaLUX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOJIb30BaTh MPUEMBI peICKCUU NI ONEHKH CUTYyalluH, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HETOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOEHHUS COJIEPXKAHUS Y4eOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U TPEOOPa30BAHUIO 3HAHHM, BUABI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI ydyeOHoro mnpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACIIEJICTBEHHOCTh, W3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHWS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB M CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHSIMH, MEXKIY dSTarmamu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMBbIMH OMOJIOTUYECKUMH TPOIIECCAMU U SIBICHUSIMU, J€NaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUTAaTh TUIOTE3bl, MPOBEPATh HX HSKCIEPUMEHTAIBLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATH  TOJYYEHHBIE  pPE3yNbTaThl Ha  yYEHHMYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIPABICHHOE HW3MEHEHHE T'€HOMa W CO3[aHH€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJAM OUOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIB30BaHMS, U B (DOPMUPOBAHHUH IIEHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHUecKoro paBHoBecus Jk. Xapau m B. BaiinOepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIETIOBAHUSAX KUBBIX 00BEKTOB M IKOCHUCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONIETO, ABIXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B HIKOCHUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpele OOMTaHMs, a0MOTHYECKMX M OHMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJHUKY JJIsl IOKA3aTEIbCTBA POACTBA OPTAaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

yYMEHHE peliaTh OMOJIOTHYECKUE 3aa9H, BBISBISATH IPUIUHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOoJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YeJIOBEUYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIOCO0AaX MpPerOTBpaIleHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIHCKOTO XO35HCTBA, MHUIIECBOMN
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
N KosuunvectBo
- HaunmeHoBaHue pa3aesioB U TeM MPOrpaMMBbI 4yacos
B Bceero
1 buonorus xak Hayka
2 JKuBBIE CUCTEMBI U UX U3YYCHHE
3 buonorus knetku
4 XVMHYECKasi OPTaHU3aIUs KICTKH 10
5 Crtpoenuie 1 PyHKIIMHU KIETKA 8
6 OOMeH BellecTB U MpeBpalieHUE YJHEPTUHU B KIIETKE 9
; HacnencrBennas uadopmarius u peaausamnus e€ B 9
KJICTKE
8 JKu3HEHHBIN LTUKI KJIISTKH 6
9 Crpoenue u pyHKIIMU OPTaHU3MOB 17
10 Pa3mHoOXeHUe U pa3BUTHE OPraHU3MOB 8
11 ['eneTrka — Hayka O HACJIEJACTBEHHOCTH U 5
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6
14 ['eneTnka demoBeka 3
15 Cenexiusi OpraHu3MoB 4
16 buoTtexHonmorus u cuHTETUYECKAsE OMOJIOTHS 4
17 Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102




11 KJIACC

KonanuecrBo
I‘E‘I—)I HaumeHnoBaHue pa3/iesioB M TeM MPOrpaMMbl 4yacos
Bcero
1 3apoKAeHHE U Pa3BUTHE SBOITIOIMOHHBIX MTPEICTAaBICHUN 4
B Onosioruu
2 MHuKpO3BOJIIOIUS U €€ pe3yIbTaThl 14
3 MaxkposBontonus u €€ pe3yJIbTaTbl 6
4 [IpoucxoxkneHne u pa3BUTHE KU3HU HA 3eMiIe 15
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTeHE3 10
6 DKOJIOTrHsi — HayKa O B3aUMOOTHOIICHHSIX OPTaHU3MOB U 3
HaJIOPraHU3MEHHBIX CUCTEM C OKPYKaIOIIEH Cpelon
7 Opranusmsl U cpefia OOUTaHUs 9
8 DKOJIOTUsl BUJIOB M MOIYJISILIUAM 9
9 DKOJIOTUS COOOIIECTB. DKOJIOTMYECKUE CUCTEMBI 12
10 buocdepa — rmodbanpHas sKocucTeMa 6
11 UenoBek U OKpyxaromias cpeaa 6
12 PezepBHOE Bpems 8
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Koa-Bo I[aTa
Tema ypoka 4acoB
n/n N3y4eHHust
Bcero
1 buonorus kak KoMILIeKCHAs HayKa U KaK 4acTh 1
COBPEMEHHOI'0 00IIIeCTBa
KuBbie cUCTEMBI U UX CBOMCTBA 1
3 YpoBHEBasi OpraHu3alus >KUBbIX CUCTEM 1
4 Uctopust oTKphITHS 1 M3yueHus kinetku. Kierounas 1
TEeOpUst
MeTo1bl MOJIEKYJISIPHON U KJIETOYHON OMOJIOTHU.
5 [TpakTrueckas padota «/3yueHne MeTo10B KJICTOYHOM 1
ouosioruu (xpomarorpadusi, anexkrpodopes,
muddepenumanbHoe nentpudyruposanue, [1LP)»
6 XUMHUYECKUN COCTaB KIETKU 1
7 MuHepaibHbIE BEIIECTBA KIETKH, UX OHOIoTrnyecKas 1
poJib
Opranuyeckue BeIlecTBa KIETKH — OENKH.
8 Jlabopatopnas padota «OOHapykeHrue OEIKOB ¢ 1
MIOMOIIIBI0 KAU€CTBEHHBIX PEAKITUI»
9 CroiicTBa, Ki1accupukanus u GyHKIIUHA OCITKOB 1
10 OpraHuyeckue BelecTBa KIETKU — YTICBOIBI 1
11 OpraHnyeckue BelecTBa KICTKU — JIMIH b 1
12 Crtpoenne u pynkmun ATD. [Ipyrue 1
nykineosunrpudocharsr (HTD)
13 CexBenuponanue JJHK. MeToasl reHOMUKH, 1
TPAaHCKPUNITOMHUKH, IPOTEOMUKHU
14 Metoasl CTPYKTYpPHOI OMOJIOTHU 1
15 Tunsl kiieTok. [IpokapuoTnueckas KieTka 1
16 Ctpoenue sykaproTudeckout kietku. [Ipaktudeckas 1
paboTta «/3ydyeHne CBONCTB KICTOYHOU MEMOPAHBI»
17 [ToBepXHOCTHBIN anmnapar KJIETKH 1
18 OnnomeMOpaHHbIE OpraHou bl KieTkH. [IpakTuueckas 1




pabota «/3ydeHue ABUKEHHUS [IUTOIIa3MbI B
PACTUTENBHBIX KIETKAX)

HOHY&BTOHOMHBIG OpraHOMABI KJICTKHU: MUTOXOHIAPHH,

19 mactuael. JJaboparopuas pabota «Vccienopanue
TUIa3MOJIK3a U IeTIa3MOJN3a B PACTUTEIBHBIX KIIETKAX)

20 HemeMOpanHbie OpraHouabl KJIETKH
Hyxkneunossie kucnotel. JJHK u PHK. Jlaboparopnas

21 pabora «VccrnenoBanue HyKIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJICTOK Pa3JIMYHbIX OPTaHU3MOBY

22 Crtpoenue u pyHKIMH sipa
CpaBHHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT.

23 Jlaboparopnas pabora «M3yueHne CTpoeHUs KIETOK
Pa3TUYHBIX OPTAaHHU3MOBY
ACCUMUIIATINS U TUCCUMUJISAIUSA — JIBE CTOPOHBI

24 MmeTtabonu3Mma. Tumbl ooOmeHa BemecTB. JlabopaTopHas
pabota «/3y4yeHne KaTaTuTUIeCKON aKTHBHOCTH
dbepMeHTOB (Ha TPUMEpPE aMUJIa3bl WIIH KaTanas3bl)»
DepMEHTaTUBHBIA XapaKTep PEAKIMK KIETOYHOTO

o5 MeTtabonu3Mma. Jlaboparopuas padota «3ydueHue
(bepMEeHTaTUBHOTO paclIEIUICHHs TIEPOKCHIa BOJOPO/Ia B
PACTUTENbHBIX U )KUBOTHBIX KJIETKaX)

26 benku-akTuBaTOPHI U OETKU-UHTUOUTOPHI

27 ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB

28 dorocuHTe3

29 Xemocuntes. JlabopatopHas pabota «CpaBHEeHHE
npo1eccoB (POTOCUHTE3a U XEMOCHHTE3a)
Ana’poOHbIe OpraHu3Mbl. Buabl OpoxeHus.

30 JIabopatopnas pabota «CpaBHEHHUE TIPOIIECCOB OPOKEHUS
U JIBIXaHUS

31 AdpoOHBIE OPTaHU3MBI. DTaIbl YHEPTETUYECKOTO 0OMEHa

39 DHeprus MEMOPaHHOTO TpaiueHTa NPOTOHOB. CUHTE3
AT®: pabota npororroir AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOTO CUHTE3a

34 Tpanckpunuus — matpuunbld cuaTe3 PHK

35 Tpancsius 1 e€ Tarbl




Koauposanne amuHokucnot. Posb pubocom B

36 1
OouocuHTe3e Oenka

37 OpraHuzaiys TeHOMa y MPOKapuoT U 3YKapuoT 1

38 MoutekynspHbIe MEXaHU3MbI SKCIIPECCUU TE€HOB Y 1
DYKapHOT
Bupycel — BHEKJIETOUHBIC (OPMBI )KH3HU U OOJTUTATHBIE

39 napasutsl. [Ipaktrueckas padota «Co3ianue Moaeau 1
BUpYCa»

40 BupycHbie 3a001¢BaHus YeI0BEKa, )KUBOTHBIX, PACTCHHMA 1

41 HanoTexHomoruu B OMOJI0THH U MEIUIIMHE 1

42 JKU3HEHHBIN 1TUKI KJIIETKHA 1

43 Martpuunsiii cuntes JJHK 1

44 Xpomocomsl. JTaboparopHas pabota «M3ydueHue 1
XpPOMOCOM Ha FOTOBBIX MHKpPOIIpenapaTax»

45 JleneHne KIIETKH — MHUTO3 1
Tuns! knerok. Kapuokunes u nurokunes. Jlaboparopuas

46 pabota «HabmoneHne MUTO3a B KJIETKaX KOHYMKA 1
KOpeIlIKa Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus )Ku3HEHHOTO UKJIA KIETOK 1

48 OpranusMm Kak €IMHOE 1EJI0€ 1

49 Tkanm pacrenuii. JlJabopaTopnas pabora «M3ydenne 1
TKaHEH PaCTCHUI»

50 TkaHu )XMBOTHBIX U YesoBeka. JlaboparopHas padora 1
«3yyeHne TKaHEN JKUBOTHBIX

51 Opranbl. Cuctemsl opranoB. JlabopatopHas pabora 1
«3ydeHne opraHoB I[BETKOBOT'O PACTECHUS

52 Ornopa Tena opraHu3MoB 1

53 JIBU>KEHHE OpraHu3MOB 1

o4 [Intanue opraHn3MoB 1

55 [TuTanne MO3BOHOYHBIX KUBOTHEIX. [IumieBapuTenbHas 1
CUCTEMA YEIIOBEKa

56 JIpIxaHue opraHu3MoB 1

S57 JIpIXxaHHWe MMO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA 1

58 TpaHCTIOPT BEIIECTB Y OPraHNU3MOB 1




KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX JKXUBOTHBIX U

59 1
YeoBeKa

60 Boinenenue y opranusmMoB 1

61 3ammura y opraHu3MoB 1

62 NMMyHHas cucteMa yesnoBeka 1

63 Pa3znpaxuMocTh U peryiasiuus y OpraHu3MoB 1

64 ['ymopanbHas perymsius 1 SHIOKPHHHAS CUCTeMa 1
KUBOTHBIX U YEJIOBEKA

65 dopMbl pa3MHOKEHHS OPTaHU3MOB 1

66 [TonoBoe pasMHOKEHKE 1

67 Meiio3 1
["amerorenes. OO0pa3oBaHUE U Pa3BUTHE TIOJOBBIX KIETOK.

68 Jlaboparopnas pabota «/3ydeHue CTpOCHHS MOJOBBIX 1
KJICTOK Ha TOTOBBIX MUKpOTIpEIapaTax»

69 NuauBuyaibHOE pa3BUTHE OPTaHU3MOB — OHTOT'CHE3 1

70 3akazika OpraHoB U TKaHEW U3 3apO/IbIIIEBBIX JINCTKOB 1
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas pabora

71 «BpIBIEHNE TPU3HAKOB CXOJCTBA 3apOJIbIIIEH 1
MIO3BOHOYHBIX KUBOTHBIX)»
Pa3sMHoOxkeHue u pa3BuTHE pacTeHnid. JlabopaTopHas

72 paborta «CTpoeHre OpraHOB Pa3MHOKEHHSI BBICIIINX 1
pacTeHHI»

73 Hctopust cTaHOBJICHUA U pa3BUTHS T€HETUKHU KaK HAyKU 1
OcHOBHBIE MOHSATHSA U CUMBOJIBI TeHETHKH. JlabopaTopHas

74 pabora «/Ipo3odmina kak 00bEKT TEHETHUECKUX 1
UCCIICIOBAHUI
3aKOHOMEPHOCTH HACIIEIOBAaHUS TPU3HAKOB.

75 Monorubpunnoe ckpemmuBanue. [Ipaktudeckas padora 1
"N3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIINBAHUS
y npo3odub"

26 [{uTomorndeckne OCHOBBI MOHOTHOPUTHOTO 1
CKpEIIMBaHUS

27 Ananusupyroriee ckpemmuBanue. HemomHoe 1
JTOMUHUPOBAHUE

78 Jurnopunnoe ckpemuBanue. [Ipaktuyeckas padbora 1




«M3ydeHue pe3ynbTaToB JUTMOPUIHOTO CKPEIIUBAHUS Y

IPO30(HUITBI

79 [{uTonoruueckue OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUS 1

80 CueruieHHOE Hacje0BaHUE NMPU3HAKOB 1

81 XpoMOCOMHasi TEOPHsI HACTECTBEHHOCTH 1

82 I'enetuka nona 1

83 ['enoTun xak 1e10CcTHAs cUCTEMa 1

84 ['eneTnyeckuii KOHTPOJIb PA3BUTUS PACTCHUH, )KUBOTHBIX 1
U YeJIOBEeKa

85 N3menunBoCcTh Mpu3HakoB. Buibl n3MEeHYMBOCTH 1

86 MoaudukanuoHHass ”3AMEHUUBOCTh 1
BapuanmonHsiii ps v BapralimoHHas KpUBas.

87 JlaGoparopnas paborta «/ccienoBanre 3aKOHOMEPHOCTEH 1
Moau(pUKAIMOHHON 3MeHYnBoCcTU. [locTpoenue
BapUAIIMOHHOTO PsJia ¥ BAPUAIMOHHON KPUBOW»

a8 ['enotunuyeckast u3MeHYMBOCTh. KoMOMHATHBHAS 1
U3MEHUYUBOCTh
MyTanonHas u3MeHYuBOCTh. [IpakTrueckas pabora

89 «MyTamuu y n1po30¢huiibl (Ha TOTOBBIX 1
MUKpOTperapaTax)»

90 3aKOHOMEPHOCTH MYTallMOHHOTO Mpouecca. JNUT€HETUKA 1
U DMUTeHOMUKA

o1 I'enetuka genmoseka. [IpakTuueckas pabora 1
«CocTaBlieHHE U aHAJIN3 POJIOCIIOBHON»

92 MeToasl MEIUIIMHCKON T'€HETUKHA 1

03 3HaueHNe MEIULIMHCKON T€HETUKH B IPEAOTBPAILICHUHU U 1
JICYCHUH TEHETUYECKUX 3a00JIEBaHUI YEIOBEKa
OcHoBHbIe TOHATHSA ceneknuu. JlabopaTopHas pabora

94 «/3yuenue copToB KyJIbTYPHBIX PACTEHUN U TTOPOJT 1
JIOMAIITHUX KUBOTHBIX)

05 MeTtonp! cenekimonao padotsl. JlabopaTophas pabora 1
«M3yyeHne METOI0B CEJIEKIIUN PACTCHUI

96 JloCTrKEHUS CEIEKIIMU PACTEHUM U )KUBOTHBIX. 1
[IpakTuueckas padora «lIprBrBKa pacTeHUI»

97 CoxpaHeHue, U3yuyeHHE U UCII0JIb30BAHUE T'€HETUYECKUX 1




pecypcoB

buotexHomnorus kak Hayka U OTpaciib IPOU3BOACTBA.

98 [Ipaktuueckas pabora «M3yueHue oObEKTOB 1
OMOTEXHOJIOTUL»

99 OcHOBHbBIE HallpaBJIEHUSI CHHTETUYECKON OMOIOTUU 1

100 | XpomocomHasi U T€HHasi HH)KEHEpUs 1

101 | MeaunuHCcKUe OMOTEXHOIOTUH 1

102 PesepBHbIi ypOK. HOBT(U)peHI/Ie, 0060011eHue, 1
CUCTeMaTH3allvs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

Ne Koxa-Bo Jlata
n/n Tema M e H3y4YeHUs
Bcero
OpomouuonHas Teopus Y. Jlapsuna
JIBrKyIHME CHJIIbI 3BOJIIONMH BUAOB 110 Y. /lapBuHy

3 Boprba 3a cymecTBOBaHUE, €CTECTBEHHBIA U MCKYCCTBEHHBIHM 1
oTbop

4 DOopMUPOBAHNE CUHTETUYECKON TEOPUU IBOIIOLINHI 1

5 DTanbl 3BOJIIOIMOHHOTO MPOIiecca: MUKPOIBOIIOLUS U 1
MaKpO3BOJIIOLUS

6 [Tonynsuust — sneMeHTapHasi €IMHUIA YBOITIOLNT 1
3akoH reHeTudeckoro paBHoBecus k. Xapau, B. BaitnGepra.

7 JlaGoparopHas paboTa «BplsiBiIeHHEe H3MEHUYUBOCTH Yy 0co0ei 1
OJIHOTO BUIA»

DneMeHTapHbIe (aKTOPHI SBOTIONNN
Dddext ocHoBaremnst. DPPexT OyTHUIOUHOTO TOPIIBIIITKA

10 Murparuu. 3o nomynisuii: reorpadudeckas, 1
Oouonoruyeckas

11 EcrecTBenHbIN 0TOOP — HampaBJstoNui (aKTOp BOJIOIUN

12 [TonoBoii oTOOP
[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ysibTaT

13 MUKpo3BoJifonnu. JlJaboparopHas pabora «3yuenue 1
apoMop(}030B U UANOANANITAIINI Y pACTEHUI U dKUBOTHBIX)»

[Ipumeps! npucnocobaeHnil y Opranu3mMoB: MOp(OJIOruiecKue,

14 ¢buznonornyeckue, OMOXUMHYECKUE, IIOBEICHUYECKUE. 1
JlaboparopHas padota «IIpucrnocoOnenus opraHu3MOB U UX
OTHOCHUTEIbHAs 11e71ec000pPa3HOCTh»

15 Bun, ero xpurepun u ctpykrypa. Jlabopatopnas pabora 1
«CpaBHeHHE BHJIOB IO MOP(HOJIOTHUECKOMY KPUTEPUIO»

16 Crpykrypa Buzia

17 BunooOpa3oBanue kak pe3ylbTaT MUKPOIBOIIOIUI

18 CBsi3b MUKPOIBOJIIOIUH U STTUAEMHOIOTHH

19 MakposBomtouus. [TaneoHTonornyeckue MeToIpl U3y4eHUs 1
3BOJIIOLUU

20 buoreorpaduueckre MeTo bl U3y4E€HUS BOJIOLMH 1

21 DOMOpPHOTIOTHYECKHUE U CPABHUTEIHLHO-MOP(OTOTHUECKUE METOIBI 1
W3Y4YEHUs SBOJIIOLNU

29 MouekynspHO-TeHEeTHYECKHEe, OMOXUMHYECKHUE U MAaTEeMAaTUYECKUE 1

MCTOJbI U3YUCHUS SBOJIIOINUN




23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH 1

24 AnantuBHas paauanys. HepaBHOMEpHOCTh TEMIIOB BOJIIOLIMH 1

25 Hayunble runoressl IpouCcX0XkA€HUS )KU3HU Ha 3emiie 1

26 JloHay4dHBIE MIPEACTABICHUS O 3aPOKICHUH KU3HU 1

27 OcHOBHBIE ATaIbl HEOPraHUYECKON IBOJIIOLUN 1

28 ['unore3sl 3apoKaCHUS )KU3HA 1
Ucropus 3emiu 1 Mmetoab! e€ m3ydenus. Jlaboparopras pabota

29 «3ydeHne u Onucanne UCKOMaeMbIX OCTAaTKOB APEBHUX 1
OpPraHu3MOBY

30 HavanpHble 3Tanbl opraHU4ecKoi BOJIOLNN

31 DBOJTIOIHS DYKAPUOT
OCHOBHBIE ATAITBI HBOJIOIIH PACTUTENLHOTO Mupa. [IpakTrueckast

32 pabota «M3ydyenue ocoOEHHOCTEH CTPOCHUS PACTEHUH pa3HBIX 1
OTJIEIIOBY

33 OCHOBHBIE ATAITBI YBOJIOIIH KHBOTHOTO MHpa 1

34 DBoJrolus )KUBOTHBIX. [IpakTnyeckas pabora «3yyenue 1
0COOEHHOCTEH CTPOSHHMSI TO3BOHOYHBIX KUBOTHBIX)

35 PasButHe )xn3HM Ha 3eMile IO 3paM U EpHoaM 1

36 MaccoBbie BBIMAPaHUST — 3KOJOTHYECKHE KPU3UCHI TIPOIILIOTO 1

37 CoBpeMEHHBIN IKOJOTHUYECKUN KPU3UC, €r0 0COOEHHOCTH 1

38 CoBpeMeHHas CUCTeMa OPraHUYECKOTO MPOIIOro 1

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHN3MOB 1

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe 1

41 PazButHe npeacTaBiaeHU O MPOUCXOKIACHUH YeJIOBEKa 1
MecTo yenoBeka B cucteMe opranuieckoro mupa. Jlaboparopnas

42 pabota «M3yueHrne ocoOeHHOCTEH CTPOCHHUSI CKelleTa YeIoBeKa, 1
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a 1

44 CooTHolieHne OMOJOTUYECKUX U COIUANBHBIX (DAKTOPOB B 1
aHTpOIOreHe3e

45 OcHOBHBIE CTaIMU aHTPOTIOT€HE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa

48 Yenoseueckue pacel. [Ipakruueckas padora «M3yuenue 1
HKOJIOTHUECKUX aJJalTalli YeI0BeKa»

49 MeXIMCIUTUTMHAPHBIE METO Il AaHTPOTOJIOTUN

50 3apokIeHUE U Pa3BUTHE IKOJIOTUU

51 Mertoas! 3kosoruu. Jlabopatopnas padora «3yueHne MeTo10B 1
9KOJIOTMYECKUX HCCIIETOBAHUI

52 3HaueHue IKOJIOTUIECKUX 3HAHUN I YeIOBeKa

53 Okonorndyeckue pakTopsl




AbuoTtnueckue pakropsl. CBET Kak HKOJIOTHUECKUI PaKTop.

54 JIaGopatopHas pabota «BpIsgBIeHHE MTPUCTIOCOOTCHUI 1
OPTaHW3MOB K BIIHSIHUIO CBETa»
AbuoTtnueckue Gakropel. Temneparypa Kak 3KOJIOTHUSCKHMA

55 ¢daxrop. JlaboparopHas pabora «BrIsiBICHHE IPUCTTOCOOICHUI 1
OPraHW3MOB K BIIHSIHUIO TEMIIEPATYPhD»)
AbuoTtnueckue GpakTopbl. BIaKHOCTh Kak SKOJOTHYECKHUHA

56 daxrop. JlaboparopHas pabora « AHATOMUYECKHE OCOOSHHOCTH 1
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUSDY

o7 Cpenpl 0OMTaHUS OPTaHU3MOB 1

58 Buonornyeckue puTmMbl 1

59 XKuznennsle GOpMbI OpraHU3MOB 1

60 buoTtnueckue akTopsr 1

61 3HaueHne OMOTHYECKUX B3aUMOCUCTBHM TSI CYIIIECTBOBAHUS 1
OpPraHU3MOB B Cpe/ie OOUTaHUS

62 DKOJIOTUYECKHE XapaKTePUCTHKH TOMYIISAIIAN 1

63 OcHOBHBIE TIOKa3aTeNIN MOMYJISAIANA: YUCIIEHHOCTb, TUIOTHOCTH, 1
BO3pacCTHAs | MOJIOBAast CTPYKTypa

64 OcHOBHBIC TIOKa3aTeNN MOMYJISAIHANA: POKIAEMOCTD, IIPUPOCT, TEMIT 1
pocTa, CMEpPTHOCTh, MUTPAITHH

65 DKoJIOTHYECKasi CTPYKTypa MOIMYJISIIIIH

66 JluHaMuKa TOMYJISIITUY U €€ Perysius

67 KpuBsie pocra yncieHHOCTH onyisinuu. KpruBble BEDKUBaHUS

68 DxoJiornyueckas HuIa Buaa. Jlaboparopnas padora 1
«[IpucriocoOieHus ceMsTH paCTEHUI K pacCEICHUIO

69 Bu kak cucreMa momysisinia 1

70 3aKOHOMEPHOCTH MOBEJACHUS U MUTPAIIMH )KUBOTHBIX 1

71 Coo0111ecTBO OPraHu3MOB — OHOIICHO3 1

72 DKocHCTEMA KaK OTKpbITasi CUCTEMA 1

73 KpyroBopoT BeniecTB 1 MOTOK SHEPTHU B IKOCUCTEME 1

74 OCHOBHBIE IOKA3aTENN FKOCHUCTEMBI 1

75 DKOJOTUYECKUE MUPAMUJIBI 1

76 N3menenust cooOIIeCTB — CYKIIECCUH 1

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€pP U PEK. IKOCUCTEMBI 1
MOpEii U OKEeaHOB

78 [Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI TYHP, JECOB, CTEMEH, 1
MyCTBIHB

79 AHTPOTIOT€HHBIE IKOCUCTEMBI 1

80 Ypboakocucremsl. [Ipaktudeckast paborta «/3ydeHne u omnrcanue 1
ypOOIKOCUCTEMBI»

81 3aKOHOMEpPHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMO/ICHCTBUI 1




OpraHru3MoOB B DKOCUCTEMAX

MexaHn3Mbl BO3JEHCTBUSA 3arPSI3HEHUIM Pa3HbIX TUIIOB Ha

82 cyOOpraHu3MeHHOM, OPraHU3MEHHOM, MOMYJISLIIMOHHOM U 1
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmeruranerapaast 00071049Ka 3eMITu 1

84 VYuenue B. U. Bepuaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CyIIeCTBOBaHUS Onochepsl 1

86 KpyroBopoThI BEIIECTB  OMOTCOXUMHUICCKHUE ITUKITBI 1

87 3onanbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIH 1

88 YcroitunBocTh OHOCheps 1

89 DKOJIOTUYECKHE KPU3UCHI M X TPHYMHBI 1

90 BosneticTue yenoseka Ha 6uochepy 1

91 AHTPOTIOT€HHOE BO3/ICHCTBHE HA PACTUTENIbHBIN U dKUBOTHBIM MU 1

92 OxpaHa pupoIbI 1

93 OCHOBHBIC IPUHIUITBI YCTOWYHBOTO Pa3BUTHS YEJIOBEUCCTBA U 1
TIPUPOIBI

94 ParmonanbsHOE MTPUPOIOTIONIE30BAaHIE U COXPAHEHHUE 1
OMOJIOTHUECKOTO pa3HOOOpa3us 3emMin

95 O6006mmenue mo Teme «MUKPOIBOIIONHUS U €€ Pe3yJIbTaThI»

96 O6o006menue mo Teme «MakpOdIBOIONHUS U €€ PE3yJIbTAThI»

97 O6006menue mo Teme «IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 1
3emiie»

98 O606menue mo Teme «I[IporcxoxaeHune yemoBeka — 1
AHTPOTIOTECHE3)

99 O06o006meHne o Teme «IKOJIOTHS — HayKa O B3aUMOOTHOIIIECHHSIX 1
OPraHU3MOBY

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 0OUTaHUS

101 O06o01meHue 1mo Teme «IKOJIOTUS BUJIOB U TOITYJISITUIY

102 O606mmenue o Teme «buochepa — rmodanbHast IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., PyoiioB A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkiimonepHoe o0uiecTBo
«3narenscrBo «lIpocsemenue»

* buonorus. buonorudeckue cuctemsl u npoueccsl, 11 knace/ Tepemon A.B.,
[Terpocora P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3HA»

* buonorus. buonorudeckue cuctemsl u npoueccsl, 10 knacc/ Tepemon A.B.,
[lerpocoBa P.A., O61iecTBO ¢ orpaHu4eHHON O0TBETCTBEHHOCThIO « O]
MHEMO3HA»

* buonorus, 11 knacc/ Aradponosa U.b., Cuornazor B.I., ObmectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO
«M3parenbctBO «IIpocBemienne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

3Haiika (oHJaiiH mkosa Oymyiero) https://znaika.ru

Martepualibl A1 OpraHU3aliK TUCTaHIIMOHHOTO 00y4deHus. buonorus
(5-9 xmacchrn)
https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-
shkola/biologiya/metodicheskie-materialy/materialy-dlya-organizatsii-
distantsionnogo-obucheniya-biologiya-5-9-klassy.html

Becessiii panern http://veselyy-ranets.ru

Buptyansnas oopazoBartenbHas gadoparopus http://www.virtulab.net
JInuneiii caiit Koznenko Anekcanjapa [ puropbeBuua

DTOT CalT - yuyuTesst OMOJIOTUH ISl YIUTENICH, TeX, KTO YUUTCS CaM |
YUUT APYTUX; OYHO WM AUCTAHIIMOHHO, OUOJIOTHH, SKOJIOTUU, XUMUH -
C IOMOIIIbIO KOMIbIOTEPA U IHTEpHET.
http://www.kozlenkoa.narod.ru/index.htm

[Tpoext Best 6uonorus http://www.ebio.ru/index-1.htmi

buonorus. Ceputku Ha caiiTel o 6uosoruu http://biologylib.ru/catalog/
HNHutepHeT ypok

YPpoK# 0 OCHOBHBIM IIPEAMETAM IIKOJBHON IPOTPAMMBI.
[IpencraBnensl MaTepuanbl MO BCEM pazjiesiaM OUOJIOTHHU: 3alIUCh YPOKa,
daiin ypoka, TpeHaKepbl, OHJIAHH-TECTHI.

https://interneturok.ru/

CoBpeMeHHbIE YPOKU OUOI0TUH

CoBpeMenHbIe ypoku Onoioruu. CaiT - COOOIIECTBO yunuTeIeH
OMOJIOruu, KOTOPbIE JEISATCS CBOUMH pa3pab0TKaMH K ypoKam
OnoJIOruu. YpOKHU B OHJIANH, (QUIBMBI JJIsI YPOKOB.

http://biology-online.ru/



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://www.informika.ru/text/database/biology/ - buonorus 2000
"O6yuaromue sHnukiIoneann". Ha caiite comepxarcst pparMeHThI
TUNIEPMETMUHOTO YUeOHUKA MO 00IIel OMOJIOTHH; CIIUCOK CChUIOK HAa PECYPCHI
HuTepHeTa, MOCBSIIEHHBIC OMOJIOTUU 1 00Pa30BaHUIO.
http://www.learnbiology.narod.ru/ -M3yuaem 6uosoruio

www.molbiol.ru - TIpakTrueckas MmonekysipHas Ouosorus. ['uneprekcropas
nH(opMalmonHas 0a3a qaHHbIX. ba3a TaHHBIX TpEACTABICHA Pa3/ICiIaMu:
CIPaBOYHHK, METOJIbI, PACTBOPBI, pacuéThl, 0030pbl. KpacuBbie KapTHHKH O
Oouosioruu

http://www.learnbiology.ru/ - BupryansHoe o0yueHre OHOTOTUN
http://school.holm.ru/predmet/bio/ - IlIxonbHbIit Mup: Bronorus. Karagor
00pa30BaTeIbHBIX PECYPCOB O OMOJIOTHH
http://catalog.alledu.ru/predmet/bio/ - Bce odpasoBanue: buosmorus. Kartanor
CCBUIOK Ha oOpa3oBaTenbHbIe pecypchl uTepHera o pasaeny "buonorus"
http://www.history.ru/freebi.htm/ - becratabie 00yuarorye mporpaMMBI 1O
ounonoruu

http://www.websib.ru/noos/biologi / - Pazgen mo 6nonorun. Komnekmnn
CCBUIOK Ha OmoJorudeckue pecypcol HTepHeTa: 6a3bl JaHHBIX, OMOIHMOTEKH,
CIpaBOYHAs JUTEpaTypa, 00yJaroIne mporpaMMBbl MKOJIBHBIX KYPCOB 1
CIICTIKYPCOB 10 OMOJIOTHH, TPOEKTHI, MATEPHAIIBI K YPOKaM, OJTUMITHAJIBI,
uHdopManus 11 aOUTYPUEHTOB
http://www.bio.msu.ru/lI01/index.html#main.htm. Odurmaneusii cait
ouonornyeckoro ¢akynpreta MI'Y.
http://dronisimo.chat.ru/homepagel/ob.htm O6miast 6uosnorus. B nonyssipHoit
(dopMe U3IT0KESHBI MaTepUAITBI TI0 PA3IMIHBIM pa3jaeiiaMm



