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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpeamery "buomorus" (mamee - Ouwosorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit deneparum,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnnpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpeIMeTHON obOsactu «EcTecTBEHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO npodunbHbIE
yueOHbIe TPEIMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISIOTCS CHOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
OpU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PELICHHE O0PAa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAOLIUX
3a/a4, CBA3aHHBIX C MpodopueHTauuerd o00ydarouMxcsi U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadax M3ydeHus ydyeOHoro mnpeamera «buosnorus» Ha yriyOon€HHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBAaHHME IO pas3fellaM MW TeMaM, paclpeielieHne I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH Y4YE€OHOro mpolecca,
BO3pPACTHBIX OcCOOeHHOcTel oOyuwaromuxcs. B nporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJIEHHOCTh HAa TMOCJEAYIOIlee pa3BUTUE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 30pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMme 1o OWOJOTMU TakKKe IMOKa3aHbl BO3MOKHOCTHU Y4YEOHOro mpeaMmera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TMpPEIMETHBIM pe3ylbTaTaM OOy4YeHHUS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
Oo0y4YaromMxcst MO OCBOCHUIO COJEpX aHUS OMOJOTMYEcKOoro oOpa3oBaHUsI Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEIHETO 001ero oOpa3oBaHUS
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAaH Ha



pacuigpeHue U yriayOjieHHe 3HaHWM 00ydJarommxcs O >KMBOW MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OHMOJIOTUH, SMOPHOJIOTMHM W OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE
OPUEHTUPOBAHO HA TMOATOTOBKY OOYYAIOIIMXCS K TOCJICAYIOIIEMY MOTYyYEeHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruonaabHOro 06pazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIISET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIINX CHUCTEMATHYECKUX Pa3/ieIOB OMOJIOTHU HAa YPOBHE OCHOBHOTI'O
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYyOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEACHUS IPUKIIAJHOTO U MOMCKOBOIO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3uku, XUuMHUH, reorpaduu U MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alluH, YBOJIIOIMU OPTaHUYECKOro MHUpa Ha 3emIie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4alOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHHM, 3MOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, AKTYaIU3UPYIOTCS 3HaHMUS OOYydYaloIIUXCsA MO OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kmacce wu3ydaroTcs 3BOTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOCHHE
00yYarOMIMMUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJCH, MPUHIIUIIOB U MPaBUI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTOOOpa3WM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISITNH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOLUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OUOJIOTHH, MIPUKJIAAHBIX aCTIEKTaX OMOJIOTUYECKUX 3HAHUU. [[7s
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKAHUH TPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEHM CTAaHOBJICHHS U PAa3BUTHUSA
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIQZICHHME  OOYyYalOUIMMHCS  3HAHUSMU O  CTPYKTYpHO-(QYHKIMOHAIbHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HaHUS B ()OPMHUPOBAHUU HHTEpEca K ONpeaeiaeéHHOW 00JacTh
npodeccuOHaIbHON JIeATEIbHOCTH, CBSI3aHHOM € Ouoyoruen, wiv K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJIsl TPOOJKEHHUST OMOJIOTMUYECKOT0 00pa30BaHu.

JlocTikeHue 1iend u3ydeHuss y4yeOHoro mpeamera «buomorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPABWIAX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJIALMs, BUA, OMOreoneHos3, ouocdepa); o BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHE OOYYAIOMMXCA C METOJAMM [O3HAHUS >KMBOM IPUPOJIBIL:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OMOJIOrMM, HSMOpPUOJIOTMM U OWOJIOTMM DPa3BUTHUS, TEHETUKU WU
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHMH, MaJIeOHTOJIOTHH,
9KOJIOTMM);  METOAaMH  CaMOCTOSITEIBHOIO  NPOBENEHUS  OMOJOrMYECKHX
UCClIeIOBaHU B JabopaTopuu M B mOpupoje (HaOIOJaeHUE, HU3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HUCIOJIb30BaTh OHOJIOTMYECKYI0 HH(MOPMALMIO; TOJIb30BATHCS
OMOJIOTUYECKONM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIBHO-)KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IIOCIEICTBHUS CBOEH JEATEIBHOCTH IIO
OTHOILIEHUIO K OKpYXKawlled NpUpOAHON cpele, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYKAIOIIMUX  JIOAeH; OOOCHOBBIBaTH M  COOJIOJATh  MeEphI
npoUIaKTUKN MH(EKIMOHHBIX 3a00J€BaHuUil, IpaBWia MOBEAEHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KXU3HEIEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOIO U TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4YaOIUXCsl UHTEIIEKTYaIbHBIX U TBOPUECKHUX CHOCOOHOCTEM
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUAMH B OHMOJOTMH, PELIAEMbIMU €0 MPOoOJIEeMaMH, METOMOJIOTUer
OMOJIOrMYECKOro UCCIIEIOBaHMUS, POBEAECHUS AKCIIEPUMEHTAJIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OMOOTHYECKUX 3a/1ad, MOJIETUPOBAaHUS OUOIIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHWE y O0YYaIONINXCS [IEHHOCTHOTO OTHOIIEHUS K )KHBOW TPHUPOJIC B
IIEJIOM M K OTJICbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEIEHHUS B IPUPOJE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4alolMMHUCS ~ KOMIIETEHTHOCTHM B pallMOHAIbHOM
OPUPOJONOIb30BaHUM (COOMIOIEHHE TPaBWJ TOBEAEHUS B MPUPOJIE, OXPAHbI
BUJIOB, SKOCHCTEM, OHOC(hepbl), COXpaHEHUH COOCTBEHHOI'O 3/I0POBBSI U 37J0POBbSI
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHrne O€30MaCHOCTU KU3HEACATETbHOCTH B YPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOy4arOIIMMMCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOPUH, CIoCOOCTBYIOLIEH
nocieaymeMy mnpodecCuOHaTIbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Henento), B 11 kiacce — 102 yaca (3 yaca B He/Ieio).

Ot16op opraHuzanMoOHHBIX (OPM, METOJAOB U CPEACTB OOyUEHHsS OUOJIOTUU
OCYUIIECTBISIETCS ¢ YYETOM CHEU(UKH €ro COAEp>KaHHs W HANpaBJICHHOCTH Ha
OpOAOJKEHUE OMOJIOrMYecKOro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHErO
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIOBUEM MPU 00YYEHUU OMOJIOTMY Ha YIiIyOJIEHHOM YpOBHE
ABIJISIETCSI TIPOBEJICHNE JTa0OpPAaTOPHBIX M NpakTUueckux paboT. Taxxke yuactue
00y4Yaromuxcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-HCCIEA0BATENBCKUX PadoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsI — KOMILIEKCHas: Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCICIOBAHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. Ilpodeccun, cBsizaHHble ¢ Ouonorueld. 3HaueHHE OWOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. I'apsen, I'. Mennens, B. . Bepuanckui, U1. I1. [1aBnos, . 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBsi3b OWOJNIOTMU C JPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTeMbl Kak TpeaMeT wu3ydeHusi Ouonioruu. CBOWMCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO0 COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPaKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHUOHHO-BUI0BOM, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTro. JKW3HB Kak ¢opMma CyIecCTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbl€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI 1
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »skcnepumenrta. IlocraHoBka u
npoBepka rumnote3. HyneBas runores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpuunHBI HUCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TMpPU3HAKU >KU3HWY», «buonmornuyeckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3y4CHUS )KUBOU IIPUPOIBIY.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «l/cnosb30BaHWE PA3JIMYHBIX METOJAOB IIPU
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIBHAS e€AWHUIIA >KUBOro. Vctopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. Jleenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEYEHbIX aTOMOB, IU(PepeHIHATBHOE
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Kougoxanvuas mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBanu, M. IlIneitaen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opyoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass pa6ora «/3ydeHne METOJOB KJIETOYHOW Ouonoruu
(xpomatorpadusi, ayekTpodope3, audpdepeHIHAIbHOE LEHTPUPyTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPUTENA, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperynsinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannyeckne BemlecTBa KIETKU. buonormdyeckue nonmumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekysnbl. [lepBuunas
CTpyKTypa Oenka, NenTujaHas CBs3b. BTOpUuHas, TpeTH4yHas, YeTBEPTUUHAs
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mmii 1maH CcTpoeHus U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTII€BOIOB.

Jlunuasl. 'mapopunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanuus TUnuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OOIIre cBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [punnun kommuiementapHoctu. I[lpaBmwino Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. MectonaxoxaeHue u ouonornueckue pynknuu JTHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kierke. /J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKku, RPOmMeoMUKU.

CrpykrypHas Ouonorvs: OMOXUMHUYECKHE U OMO(U3UYECKUE HCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKull Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammel:  «Pacnpenenenne XMMHYECKMX DJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupel u cxemsl: «llepuoanyeckass TabiauIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenue Mosekyibl ATOy.

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «O0HapykeHHE OCIKOB C MOMOIIbI0 KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  pabora  «lccienoBaHME  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJICTKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



CtpoeHue npokapuoTuueckou kiaeTku. Kierounas cTreHka OakTepuil 1 apXe.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapuoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKH.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(muddysus, obneru€unas auddysusi), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHJAOLMTO3: MUHOLUUTO3, ¢daronuto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

[Hutormazma. [uto3omae. I{utockener. JIpuxenune nuromiazMbl. OpraHoubl
KieTku. OnHoMeMOpaHHbIE OpPraHOWbl KJIETKH: HHJOIUIa3MaTHYeCKas CeTh
(OIIC), anmapart T'onblKu, JTU30COMBI, UX CTpoeHue U (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexarnusm nanpasnenus 6eaxkos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas GpyHKUMs ammapara ['onbmku. Moougurkayus b6enxos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoixcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pactutenbHbIX KineTok. Kierounsiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOIIUX  DYKApPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kieTku CTpoeHue M (PYyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunosvlie mukpoghuiamernmol. MpIIIEUHBIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  LlenTpuons. benku, accoyuupoganuvie ¢ MuxpoguiameHmamu u
muxpompyboukamu. Momophwie benxu.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHa — THUCTOHBI. /JluHamuka s0epHoOU 000104ku 6 mumosze. Aoepnulil
MpPaucnopm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapAaKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHass pabora «/3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «liccienoBaHue mIa3Moji3a MU JIETUIA3MOJIN3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnyeckass  padora  «/3ydyeHue  JOBWKEHHUS  LUTOILIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AcCUMUTIATIAS ¥ TUCCUMIIAIINS — IBE CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATUBHBIA XapakTep peakluid KIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBIi CHUHTE3 OPraHUYECKUX BEHIECTB B KieTke. DorocuHTES.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEeHmMbl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi pasbl. Pomoovixanue, Cs., C4. u CAM-munuol
@domocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BrnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIi 3Tan. [ TMKOINU3 — OECKUCIOPOAHOE PACHICINIEHUE TITIOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JbIXaHUE. Ponb MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cumnmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BelleCTB nepes aHa3POOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl u cxeMbl: «POTOCHHTE3», «DHEpreTudeckuii oomen», «buocunres
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME ISl MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  paGora «/3ydyeHue  KaTAIUTUYECKOW  AKTUBHOCTH
¢dbepMeHTOB (Ha IpUMEpe aMHIIa3bl WK KaTalasbl).

JlabopaTtopHass pabora «/3ydeHue (EPMEHTATUBHOIO pacCHICIIICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

Jlabopatopnass paGora «CpaBHeHuE mpoIreccoB (poTrocuHTe’a U
XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHUE MPOIECCOB OPOKEHUS U JBIXAHUS».

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmms
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ sranbl. Yuyactue TpancnopTHeix PHK B OmocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanume amunHokucior. Pomb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasienus o cmpoenuu 2eHos. OpraHuszalus reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepoHa (®. XKaxo0, K. Mano). Monrexynapusie mexanusmvl IKCNPeCccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsuus 0OMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIli YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pacteHuil. CITN]J], COVID-
19, counanbHble U METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz donvuux maccusos («bigdatar)
CMPYKMYpHuIX OUoI02udeckux Oanuvix. Hanomexnonoeuu 6 buonocuu u meouyume.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toprpetsr: H. K. Kosnbiios, /. 1. IBaHOBCKHIA.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TMpOLIecCOB, MpOTEKarmMX B uHTepdaze. IloaroroBka KiIeTku K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JJHK:
KOMIUIEMEHTAPHOCTh,  TOJYKOHCEPBATUBHBIA  CHUHTE3, aAHTUIAPAIIICIBHOCTD.
Mexanusm pernukauuu JIHK. Xpomocombl. CTpoeHnue xpomocoM. Temomepsl u
TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CraguM MUTO3a U NPOUCXOIAIINE B HUX
npoueccsl. Tunel Muto3a. KapuoknHe3 U UUTOKMHE3. bronorndeckoe 3HaueHuUE
MHUTO34.

Perynaumuss murorndeckoro nukia kierku. [Iporpammupyemas kineTrodyHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u eubenu kiemox. «lL{ugposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «OKU3HEHHBIN ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOMpenaparsl: «MHUTO3 B KIIeTKax
KOpEIIKa JTYKa.

JlaGopaTopHasi pabdora «13yueHne  XpoMocoM Ha  TOTOBBIX
MHKpOIpEnaparax.

JlabopatopHnas padora «HabmogeHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpaszue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOEHUS U JKU3HENEATENbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrre NMPOTUCTHI. KOTOHMANbHBIE OPTaHU3MBI.



B3auMocBsa3b YacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
CHUCTEMBI OpraHoB. Opranus3M Kak €IMHOE 1ienoe. ['oMeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKpPOBHAsl, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKUMN 1 PacOI0KEHHs TKAHEH B OpraHax pacTEeHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl H
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenHuid. CkeneTbl OJHOKIJIETOUYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHYTpeHHUU ckeneT. CTpoeHune u
THUIIbI COCIMHEHUS KOCTEN.

JIBmkeHue  opraHu3moB. JIBWKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeyHas cucteMa. Pedrekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[lutanme opranusmoB. lloriomenne BOABI, YIVIEKMCIONO Tra3a H
MHUHEPAIBbHBIX BEIIECTB pacTeHHUsIMU. [luTaHue >XKMBOTHBIX. BHyTpumonoctHoe u
BHYTPHUKJICTOYHOE MHuIIeBapeHue. [IuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. [lumeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe abixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIO)KHEHUE CTPOCHUSA JIETKUX ITO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcnopT BemecTB y KHUBOTHBIX. KpoBeHOCHas cuctemMa M €€ Oprasbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beigenenune y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbiaeneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJCIICHMUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CTpoeHue m (QyHKIMOHUPOBAHUE
Hedpona. OOpa3oBaHHE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHUYECKOW 3aIUThl. DUTOHIUBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KiIOHaJbHO-cenekTuBHOro ummynurera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PazgpaxkumocTs © perynsuus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. JBOJIOIMMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y SKMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u
pednexropHas nyra. be3ycioBHbie U ycI0BHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DJHJOKPUHHOM cucTeM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacreHuil», «KopHeBbie cucteMbl», «CTpoeHHE CTEOIISI,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpIxarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxan, «Mpll1euHas CUCTEMAY,
«BpraenurenbHas cucteMa», «OHIOKpPUHHAsA cuctema», «CTpOoeHHe MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOoBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUIpPBDY,
«CtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HOKIEeBOro udepss», «HepBHas
cuctema peio», «HepBHas cucrema arymku», «HepBHas  cucrema
npecMbikaronuxcsa»,  «HepBras  cucrema  nTun», «HepBHag — cucrema
MIIeKoNUTarouux», «HepBHas cucrema yenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE IJIs1 IEMOHCTPALIMU MOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3ydyeHue TKaHeW pacTEHUII».

JlaGoparopHasi padora «3ydueHue TKaHe JKMBOTHBIX ).

JlaGoparopHasi pabora «3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoOkeHre U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHu3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
nmojioBoe. Buaer  Oecmoiioro  pa3MHOXEHUWsS: TMOYKOBAHUE,  CIIOPYJISAIUS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmeiosa. [loBegenne xpomocom B Meio3e. KpoccuHrosep. bronornueckuii cMpICi
M€io03a MW TIOJOBOro mporecca. Melo3 W €ro Mecro B JKU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [TapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPobIEM IMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpuMepe Jarymiku). JpoOmnenwe. Tumbl  apoOseHus.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJICHUST MIICKONMUTAIOIIUX. 3apOBIINICBhIE JIUCTKU
(racTpyssinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHuoe
BJIUSIHUE YacTell pa3BUBAIOIIETOCS 3apojbllia (dIMOpUOHANbHAS WHIYKIIUS).
3aknagka IUlaHA CTPOCHHUSI KUBOTHOTO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 53MOpPHUOHAIBHOE pa3BUTUE PaA3IAYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuonanbHb mepuoxa. Ilpsmoe u
HenpsiMmoe  pas3BuTHe. PasButne ¢ wmeramopdo3oM y OeClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. buHoormdyeckoe 3Haue€HHE MPSIMOr0 U HEMNPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJSIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHSA
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u passurue pacteHud. ['amerodputr m cnopodut. Meiio3 B
KU3HEHHOM IMKjIe pacteHuil. OOpa3oBaHue crop B IMporecce Menosa.
l'amerorene3 y pacteHuidd. OIUIOAOTBOPEHHE ¢ PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAIbI», «Pa3MHOXKEHHE SBIIIEHBI»,
«Pa3sMHOXeHUE THUAPBDY, «Melho3y, «XpomocoMbl», «I'ameroreHes», «CtpoeHue
SUUEKJIETKH U criepMmaro3onnay, «OCHOBHbIE CTaguud OHTOreHesa», «lIpsmoe u
HEIpsIMOe pa3BuTHE», «Pa3BUTHE MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSH OOHOAOJIBHBIX U JABYIAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbl», <«OKuU3HEHHbIM UHUKI MXa», <«KW3HEHHBIM  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «/I3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BbisIBJIEHHE NPU3HAKOB CXOJICTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpo€HHE OpPraHOB Pa3MHOXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hcropust craHOBiIEHUST M pa3BUTUS TEHETUKM Kak Hayku. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonsrioBa, H. . BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€Hbl, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWUHAHTHBIA M PELIECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIBI, TEHOTHUTI, (DEHOTHTI.



OcHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTUYECKUH,  IUTOJOTHYECKUM,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswiioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeToabl TeHETUKNY, «CXEeMbI CKPEIIUBAHHMSI.

JladbopaTopuass pabGora «JIpo3oduna Kak OOBEKT TI'E€HETUUECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi ruOpUI0B nepBoro nokoneHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH Menaenss — 3aKOH pacLICIUIeHUs IpU3HaKkoB. LluTosnormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanusupymouiee cKpemuBaHue. [IpoMexxyTouHbI XapaKkTep HAcCJIeIOBaHUS.
Pacmiernnienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3aKkoH MeHienst — 3aKOH He3aBUCUMOT'0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJIEIOBAHUE T'E€HOB, HApYIIEHUE CLEIUIEHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOpHsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIN aiienu3M. B3anMOIeNCTBUE HEAUICNbHBIX TI'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3MOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (YHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTHMueckue acmheKThl KOHTPOJI U
U3MEHEHHMsI HaCJIeJICTBEHHON HH(OpMAIMHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

[Toptperst: I'. Mennens, T. Mopras.

Tabmuipl 1 cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», «TpeTuii 3akoH
Meunnens», «AHanu3upyroliee CcKpeluBaHue», «HemnonHoe aOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun dyenoseka», «Kapuorun aposzoduib»y, «Kapuorunm nOTHIBD,
«MHOXECTBEHHBIN AJUICIIN3M», «B3auMOIEHCTBUE TEHOBY.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAllMM 3aKOHAa HE3aBHUCUMOIO HACJICIOBAHUS MPU3HAKOB, MOAEIb A
JEMOHCTPALMK CLEIJICHHOIO HACJIEA0BAHUS IIPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas paGora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «/3yueHue  pe3ynbTaTOB  JUTHOPUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpensl B (popMupoBaHuu
MoIU(PUKAIMOHHON M3MeHuMBocTH. HopMma peakiuu npusnaka. BapuanmoHHbIN
psan u BapuarmonHas kpuBasi (B. Horanncen). CoiicTBa MoaudUKaIMmOHHON
U3MEHYHUBOCTH.

['enoTunuueckass ”3MEHUYUBOCTh. CBOWCTBA TEHOTUITMYECKOW U3MEHYMBOCTH.
Buibl reHOTHIINYECKON M3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCThb. BHIBl MyTanMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHX pPSAIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: XHBbIE W TepOapHbIE AK3EMIUIIPbl KOMHATHBIX PAaCTCHU,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas pabora «Hccnenosanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnyeckas padora «Myranuu y aApo3oduibl  (Ha TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoBeka. MexayHapodHas IMporpamMma HUCCIEIOBaHUS TE€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKU. CoBpemenHoe OTIPEACIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[11[P-ananu3a. HacnencrBennsie 3a00eBaHus 4enoBeka. | eHHbIe 1 XpOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJNIE3HW C HACIEICTBEHHOW MPEApacIioNOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHpoBaHue. CTBOJIOBbBIE
kJeTku. [[oHATHE «TE€HETUYECKOro rpys3a». DTUYECKHE ACIEKThl UCCIIEIOBAHUI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I eHeTnueckue 3a001eBaHUs YEIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CeneKuus. 3apoXKICHUE CEJIICKIIMU W JIOMECTHUKALIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuum B CO3JaHUM COPTOB PACTEHHH U TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclleACTBeHHOM wu3MmeHunBocth H. WM. BaswioBa, ero 3HaueHue i
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBIH OTOOp: MacCOBBIA U
VH]IUBU]1yaJIbHBIN. Jrarnbl KOMOMWHAIIMOHHOMN CeJICKIIUU. UcneiTanue
npou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOUIBIO OILEHKH
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PagnanioHHBIN U XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYyTalMil y KyJbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momyueHus: HCXoIHOTO MaTepualia Juisl CeNeKIHH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuskoponcTBeHHOe — cKpenuBaHue, WM MHOpuauHr.  HepoacTBeHHoe
CKpelluBaHue, Win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEXBUOBBIX THOPUIOB. JIOCTHKEHUS CENIEKITUU PACTCHHUI W )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. J3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamul CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yenax YAYUUeHUs Cyuecmeyiomux U co30aHusl HO8bIX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxeMbl: «l[eHTpbI TPOUCXOKIECHUS U MHOT00Opa3usi KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHMUECKUX PSAOB B HACICACTBEHHOM M3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyTtareHes».

JlabopaTopHas padora «/3yyeHrue cOpTOB KyJIbTYPHBIX PAaCTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOI0OB CEIECKIIUU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHIXKEHHS CEJICKIIMHM PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA y4acCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, UCIHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUA:  XJIeOOMeUeHre, TMONYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJICHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEbIO MOJTYYECHHUS] OPraHU3MOB M UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnxenepus. MeTosibl KyJbTYphl KJIETOK W TKAaHEW PAcTECHUM U
KUBOTHBIX. Kpuobanku. Comaruyeckas ruOpuaAM3alMi W COMATHYECKUU
smOpuoreHe3. lcnonb30BaHWe TaluiOWOB B CeJIEKUUM pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHHUE KMBOTHBIX. METO/ TpaHCIJIAaHTALUH /1€ KIIETOK.
Texnono2uu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrkeHusT UM MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXCHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexnonoruu. [loctrenomHas nudposas meaunuHa. [TIP-
JMAarHOCTUKA. MeTa0oJIOMHBIN aHalu3, TEHOLEHTPUYECKUN aHalIu3 IMpoTeoMa
YeJloBeKa IS OLEHKU COCTOSHMSI €ro 3J0poBbs. Mcronb3oBaHUE CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-Oumounmkenepus g pa3pabOTKU
(GyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHUS KOMIUIEKCHBIX
TKaHEeW CoYeTaHWEeM TEXHOJOTHUU TpEXMEpHOro OuonmpuHTHHra u ckaddonaunara
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O00eCrneueHus: KOMOWHHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, yctaHoBieHHEe MOJIEKYJISIPHBIX MEXaHH3MOB
dbynakimonupoBanust PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuupl u cxembl: «cnonb30BaHE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
poU3BOJICTBEY, «KileTouHast nHeHepus», «['eHHass HHXXEHEPUs».

JlaGopaTopHas padora «/I3ydyeHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX MPeACTABICHUNA B
Onosorum

OpomonmonHas Teopuss Y. JapBuHa. Ilpeanochliku BO3HUKHOBEHHUSA
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
Pa3MHOXEHUSI OpPraHM3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHass DBOJIOIMOHHAS  OuoNorusi. 3HayeHue
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, XK. b. Jlamapk, D. K. Cenr-Unep, XK.
Kioswe, Y. Japsun, C. C. YerBepukos, 1. U. llImansraysen, Jx. Xonnein, /1. K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnybeit», «MHorooOpaszue KyJIbTypHBIX (opM
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3lI€MEHTapHas €QUHHLA IBONOLMH. COBPEMEHHBIE METO/bI
OLIEHKM TEHETHYECKOro pa3HooOpazus M CTPYKTypbl nomynsiuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JIEMEHTApHOE 3BOJIOLHOHHOE SIBIEHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPBhl (IBIKYIIME CHUJIbI) SBOJIONWU. MyTalMOHHBIHI
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE W3MEHEHMs] 4YacToT ajieiaed B nonymauusx. Oddexr
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasznooopazus: npuuunsl u cieocmeus. llposenenue 3gpghexma Opetigha 2enog 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHbII 0TOOp — HampaBisomuid  Qaktop sBomonuU. DopMbl
€CTECTBEHHOT0  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOIIMMA,  pa3pbIBAIOIMIUAN
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoaaanrtanuu. [Ipumepsl npucnocobaeHuil y opraHu3MoB: MOpP(OIOrHuecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crpykrypa. BupgooOpasoBaHue Kkak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJJIONaTPUYECKOE (reorpaduyeckoe),



CUMIIATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BOMOLMOHHONW OWONOrMH B  pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

[Toptpersr: C. C. UerBepukos, 3. Maiip.

Tabmuuet u cxembl: «MyTaluoHHas HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoit», «llomyasiinOHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MapycTprabHblii MenaHn3M», «KnBble uckoraemelie», «I10KpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue aganrauuny», «lIpucrnocobieHHOCTh OpraHu3MOB M €€
OTHOCUTENIBHOCTBY, «Kpurepun Buna», «Bunbl-nBorHukn», «CTpyKTypa BuAa B
npupoje», «Crnocodsl BuaooOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnouasl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OOGopynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepell C MpUMepaMHu pPa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTHUIl U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, O00pPa30BABIIMXCA
Pa3IUYHBIME CTIOCOOAMH.

JlabopatopHass pabora «BbIsiBIIeHHE H3MEHUYMBOCTH Yy OCO0€H OJHOro
BUJIA.

Jlabopatopnas  padora  «lIpucmocobiieHus  OpraHu3MoOB U HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTtopuass paGora «CpaBHeHHUE BHUAOB MO MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Maxkpo3dBoouus U eé pe3yabTaTbl

Metonbl  HM3ydyeHHS  MaKpO3BOJMIOLMH. [laJeoHTONOrMYecKue METOJbI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpaguueckue mMeToapl u3ydeHus sBomonuu. CpaBHeHHE (IIOpHI U
dayHpl MaTEepUKOB W OCTPOBOB. buoreorpaduueckue obGmactu 3emun. Bumbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUE METObl MU3Yy4YEHHUS
BONMIOLMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKMe  METOJbl  M3YyYEHUS  SBOJIIOLUU.
I'omonornynsie reHbl. COBpPEMEHHBIE METO/bI MOCTPOCHMS (DUIOr€HETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [Ipunyun cmenvl QyHKYuUl.
HeoOpatumocTs sBomonuu. ApantuBHas paguainus. HepaBHOMepHOCTh TeMIIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

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

Tabnuiel 1 cxembl: «DUIOreHETHUECKUI Psl JTOMAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepbl»,  «Creromnedansy,  «Punmodpute»,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HaOOpbl YEJIOBEKa W IIKUMIaH3e», «lJaBHbIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilponcxo:kaeHue U pa3BUTHE JKU3HU Ha 3emJie

Haydnble rumore3bl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannannanw, JI. [Tactepa. [IpoucxoxaeHue sKu3HA U aCTPOOUOIOTHS.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Omeir C. Mwumiepa n I'. HOpm.
OO6pazoBanue mnonumepoB u3 MoHomepoB. KoarepBatHas rumoresa A. U
Omnapuna, runore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, TeHETUYECKasl TUTIOTE3a
I'. Ménmnepa. Pubosumbr (T. Yek) um runoreza «vmupa PHK» V. TI'unGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emum u meroasl €€ wu3ydyeHus. lckomaeMble OpraHU4ecKue
octaTkd. ['eoxponomoruss u e€ w™eroapl. OTHOcuTENbHasE U aOCOIIOTHAs
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
NEPBBIX KJIETOK. DBOMIOIUS MeTabonn3mMa. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHaJor MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE IPOUCXOKIEHUE
BUpycOB. lIpoucxoxaeHue MHOIOKJIETOYHBIX OpraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATalbl ABOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3b
pacreHui. Bpixox pacrenudn Ha cymy. IlosBiieHue CIOpPOBBIX pacTeHU W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tamnbl 3BOJIOLMHU KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOproOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwinii. [IporcxoknaeHne MIICKOMUTAIONUX |
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3HM Ha 3emie MO »paM U IepuodaM: apxel, MPOTEPO30il,
najeo3o, Me3030M, KailHo3o0i. OOm@as XapakTepucThKa KiuMmata |
rEOJIOTMYECKUX IporeccoB. llosiBIeHHEe M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — KOJOTMYECKHE KpU3HChl npouuioro. ITpuunnsl u
CIENCTBUSA MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJIOTHYECKUH KPHU3HC, €T0
ocobennoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHudeckoro mupa. [IpuHnumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6mump! n cxeMbl: «Cxema ombita @. Penny», «Cxema onsita JI. ITactepa mo
W3YYEHUIO CaMo3apoKIeHMs ku3HW», «Cxema ombita C. Mwuiepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  HBoMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble dTabl OpraHUuecKoi 3BoOMIOIUNY, «CXxeMa o0pa3oBaHUSI DYKapUOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTB), «OIHOKIETOUYHBIE BOIAOPOCIH,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pacteHusi», «OpraHbl [BETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KueuHOTOTOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BUTHE )KU3HU B
1aJIE030MCKON 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burtne KU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  ga0oparopHas padora «MojenupoBaHUE ~— OMNBITOB
Mumiepa—HOpu 1o u3y4eHu0 abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHUH B
nepBUYHON aTMOchepe».

JlabopaTtopHas padora «3yyeHHe W ONHCAHUE MCKOIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «/3yueHne OCOOEHHOCTEH CTPOEHUS pacTeHUM
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «3yueHue oCOOCHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TIPEACTABICHUN O IMPOUCXOXKICHUU 4YelOBEeKa. PenuruosHbie
B0O33peHUsA. COBpEMEHHbIE HAYYHbIE TEOPHH.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHUE, br3M0JI0r0-OMOXUMHUYECKHE,
noBegeHueckue. OTau4us 4eloBeKa OT KUBOTHBIX. [IpsIMOXOXkKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaguu aHTpororeHe3a. PanHue 4venoBekOOOpa3Hbie 0O0E3bsHBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. UYenoBek reipenbOeprckuii  — - o0mMM  Mpenok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KimMara. YeloBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHdatue o pace. bombmme pacbl: €BponeouHas
(eBpasmiickas),  aBCTpajo-HerpoujHasi  (dKBAaTOpHAJIbHAs]),  MOHTOJOHMIHAS
(a3uarcko-amepuKkaHckas). Bpems u myTH paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Iprcnoco6IeHHOCTh YeOBeKa K pa3HbIM YCJIOBHUSIM OKPYXKAlOIIEH Cpepbl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuuiuinHapable  MeToAsl B (u3uuecko  (OMOIOrHYecKom)
AHTPOMOJIOTMM.  OBOJIOLMOHHAS ~ QHTPOIOJOTHS U MAJE€OaHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJIAUN. bHoconuanbHble UCCIEAOBAaHUSA MPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cxeMbl: «MeETOoIbI aHTPOITOIOTUHY, «I 0JIOBHOM MO3T UeIoBEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBIXKYIIUE CUITBI aHTPOMOT€HE3ay, « IBOJIIOIMOHHOE
IpPEBO  YeElOBEKa», <«ABcTpajionuTek», «YemnoBek  ymenslil», «YenoBek
MPAMOXOIAIINNY, «/leHncoBckuil yenmoBek» «Heannepranbip», «KpoMaHbOHIBD,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeToBEeKay.

OOGopynoBaHue: MYJSDKM  OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB YENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadum HaXOJOK UCKOTAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YejgoBeKa M Yepena IIUMIIaH3e, MOJIeNIb KHUCTH 4YeJlOBEKa W KHUCTH
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHne OCOOEHHOCTEW CTPOEHUSI CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXOKICHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
NpUpOAHbIE W JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATBHBIMH.

3HaueHUE DOKOJOTMYECKHX 3HAHWW JUIA  YEJIOBEKa. JKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Hoptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METO]IOB 3KOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUS

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTtBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIE U CTEHOOMOHTHBIC
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicrBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoausm.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IOMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
noJiIepKaHuio BogHOro Oananca. Kiaccudukamus pacTeHUH MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MMOYBEHHAS,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOneHuss oOpraHu3MoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue purmbl. BHemmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

XKuznennole Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOW (Qopme.
JXKuznennsie GopMbl pacTeHUIl: 1epeBbs, KYCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue  (akTophl. Buner  OWoTHMYecKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIUS, XUIIIHUYECTBO, cUMOK03 U ero (opmsl. Ilapasutusm, koomnepanus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMojiericTBusl  (Tommueckue,  Qopudeckue, (Qpabpuueckue).  3HaUCHUE
OMOTUYECKUX B3aMMOJACHCTBUN [IJI1 CYIIECTBOBAaHWS OpPTraHU3MOB B Cpelne
obutanus. [IpyHINN KOHKYPEHTHOT'O UCKITIOUCHHUS.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWUTaHUSI OpraHU3MOB», «bHONOrMYECKuEe PUTMBIY,
«Kusnennoie  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIX),
«9KocucTeMa IMHUPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMAa XBOMHOIO jecay, «llenu
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO DPAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOIIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUIEKIIUN TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydena MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHMsl JaHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repOapu M KOJUIEKIIMM pAaCTEHUHW U SKUBOTHBIX, OOJaJalONIMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBUW JKHM3HU, repoapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

Jlabopatopnass padora «BpIsiBIEeHHE MPUCTIOCOONIEHUI OpPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabora «BbIsBI€HUE TMPUCTIOCOOTIECHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XapaKTePUCTUKH  TOMYJISIHH. [Monynsuua  Kak
Oouosnornyeckas cucrema. Poib HEOTHOPOAHOCTU cpenbl, GU3NMUECKUX 0apbhbepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE TMOKa3aTeIW MOMYJISUUU: YHUCIEHHOCTh, IUJIOTHOCTD,



BO3pacTHAasi W TMOJOBasg CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPALIUSI.

DKoJloruyeckasi CTpykrypa nomyssinuud. OueHKa YUCIEHHOCTH TMOIYJISLUH.
JIlnvHamuKka monyisAanuu U €€ perysanusa. buoTuduecknii mOTEeHHHan MOMYJISIINAH.
MoaenvpoBanue TMHAMHUKH ONyJisiuu. KpuBble pocTa YMCIAEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiuus YWCICHHOCTH MOMYJSLUNA: Poiib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenp sKkojnormyeckon Humm Jk.M. XarumHcona. Pa3smepbl 3Koi0rnueckou
Huy. [loTeHManbHas U peain30BaHHAs] HUIIU.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEAEHUS W MUIpAlMi >KUBOTHBIX. bHomormueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonysaun», «CKOpPOCTb  3aCElIEHUs] IMOBEPXHOCTH  3€MJIM  Pa3JIUYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUHN YKUBOTHBIX.

JladbopaTtopuas  padora  «lIpucnocoOneHuss ceMsilH  pacTeHUM K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranm3MoB. buorieHo3 u ero crpykrypa. CBsi3u MexXIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema Kak oTkpbiTas cucrema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne 1enu u ceTu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  dKocucTeMbl. buomacca u  mpoaykuws.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HamnpaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JEUCTBUS Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOcUCmeMbl 03€p U peK. IKocucmemvl Mopeu U
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoOsKocucTeM. [opojckas
dnopa u dayna. CunanTponuzainusi Topojckoil QayHbl. buonorudeckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
aKocHucTeMax. Poib Kackaonozo 3gghexma u 8uU008-30UDPUKAMOPOS (KIH0UEBbIX
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX munoe Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuomeHos3a»,  «DKocHCTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpYNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEHIECTB B 3KOCHCTEMEY,
«Jenu nmutanus (mMacTOMIIHAS, TETPUTHAS)», «IKOJIOTHYECKAs TUpaMUIa YUCEI,
«DKoNoruvecKas mupaMmuga OMOMacchl», «IKOJOTHUYECKasl TMUpaMuia YHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpolueHo3», «KpyroBopoT BellecTB U IMOTOK
SHEPTUU B arporeHosey, «l[Ipumepsr ypboskocuctem».

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydelsia NTUIl U
3Bepeid, repOapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTCHHMA, aKBAPUYM KaK MOJICTh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopHas paGora «lI3yueHue pazHOOOpa3usi MEIKHX IOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «IKCKYpCUsi B TUIIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYypCHsi B arpodKOCHCTEMY (Ha MOJe WIW B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdeps! u e€ cocran. Kupoe
BelecTBO Ouocdepsl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEUIECTB U OMOreoOXMMHYECKUE LUKJIIbI (Yriiepona, a3ora). PUTMUYHOCTD SIBJIEHUMN
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBIC OHMOMBI CYIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAaHHbIE U IUPOKOJIUCTBEHHBIE J€ca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOI0 MOTEHITANA U
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoga B TpUPOJEY,
«Kpyrosopot Boasl B mnpupozae», «OcHOBHbIe OMoMbl cymmny, «Kinmaruueckue
nosica 3emiun», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHure KiuMara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPAaHBl MPUPOIBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuyeckue cajpl ¥ 300JI0FMYECKUE TTApKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA W MHPUPOIBI.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emuid. OOIIKMEe 3aKOHOMEPHOCTH TJI00ATbHBIX SKOJOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3zButne METOIOB MOHUTOPUHTA pa3BUTHUSI OMACHBIX TEXHOI'E€HHBIX
npoueccoB. CucmemHvle uccredosanus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnuvie ungopmayuonnvie cucmemsl, obecneuugarowue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHLIX U008 U 9IKocucmem. (OcHOBb



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HEHHE  atMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», <« llapHukoBBIA 3pdekT», «Ocodo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMUBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHNE O0YUYaIOIIUMHC POCCHICKOM
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue momusayuu K OOy4EeHUIO  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I[€HHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPAMMBI IO OHMOJIOTUH JTOCTHTAFOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIHHON HESITEIHBHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMHU JIMYHOCTH, NATPUOTU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMSI yueOHOro mpenMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOT0o O0OIIECTBa, pacUIUpPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UILIMIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a cBOM Kpad, CBOO PoauHy, CBOM S3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 30POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMAaHHE W pealu3alus 3J0pOBOr0 M 0e30macHoro obpa3a KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OTHABIXa, peryisapHas Quzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTHBHOM JESITENHHOCTH TEXHOJOTMYECKOW U COLMAIBHOU
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyl0 JAESATEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U PeaTu30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKU 1E€JIeCO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYyIbTYpHl: TPHOOPETCHHE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUM, MPUHOCAIIMX BpEd  OKPYKAIOUIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSTHBIC KOJIOTHUECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TS TENbHOCTU HKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXIY JIIOJAbMU U MO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
oOmecTBa, B TMO3HAHWHM MPHUPOAHBIX 3aKOHOMEPHOCTEH U peHieHUuU mpodiieM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 TII00ATBHBIX AKOJIOTUUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
NOBBIILIEHU OO0IIeH KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh TIOJy4yaeMble 3HAHUS [Jis aHajliu3a u
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO HCHOJIb30BaTh OMOJOTHMUECKHE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWW TO OHWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYUMbIe i1  (OPMUPOBAHUSI MHMPOBO33PEHHUSI 00YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYUYHbIE TOHITHS, OTpaKaroIre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTEeMa, Hay4HbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieloBaHue,  HaONIoJleHne,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHUBEpCAJIbHbIC Yy4eOHbIe JeWCcTBUsS (TI03HABaTEIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmMupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAJIBHON KOMIIETEHIIMM OOYyYaroIIHUXCs; CIIOCOOHOCTb
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUITMHAPHbIE,

MHUPOBO33pEHYECKHE 3HAHWA W YHUBEpCajJbHblE y4yeOHbIE JEUCTBUS B
NIO3HABATEIBHOM U COLMATIbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obOpasoBaHMst 'y oOyuwatouierocss OyayT cQOpMUPOBaHbl I103HABATEIbHbBIE
YHUBEpCAJIbHbIE YU€OHbIE 1EMCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUECOHbIE
NEHCTBUSA, PEryIsTUBHbIE YHHBEPCAJIbHbIE Y4€OHBbIE JEWCTBHUS, COBMECTHAs
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHuUs IOJKHBI OTPaXkaTh:

OsBanagenne YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHWHM 3HAHUWA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHaym3a, CUHTE3a, CPaBHEHUSI, KiIacCU(pUKAIIHA, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATENbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUH UX
JNOCTHKEHUS, COOTHOCUTB PE3YJIbTATHI AEATEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA sl OObSICHEHUS (DAKTOB U SIBJICHUIA
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXAeHUS (MHIYKTUBHBIE, JENYKTUBHBIE, IIO
AQHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUHS B PAaCCMATPUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtBa  JJA  TpelCTaBlEHUs
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATb U  BBIMNOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMSI, €ro HWHTEPHpPETALMH, MNPEeoOpa30oBaHUI0 M NPUMEHEHHIO B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NESATENbHOCTH 1 KU3HEHHBIX CUTYaLUAX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYEHHBICE B XOJE PEIICHHA 3aJa4d  pPe3yJIbTarshl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpEeHOca CPEeACTB M CHOCO00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M NPAKTUYECKYHO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATh



WH(GOPMAITUIO PAa3IMYHBIX BUOB M (DOPM IPEACTABICHHS, KPUTUICCKU OIICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HATJISITHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOT€ WIM JUCKYCCHUU TO CYIIECTBY OOCYXmTaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CPEACTBA OOINEHWS, TOHWMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHNE K COOCCETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MpH PEIICHUH OHUOJIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NpPUHUMATh  IEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJMHUPOBATh JCUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIUSIX, TPOSBIISTH TBOPYECTBO U BOOOpaKeHNE, ObITh WHUIIMATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKU B CBOMX JICMCTBHSIX M MOCTYINKAaX MO OTHOUIEHUIO K KUBOU MpUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]adyl B 00pa3oBaTEIbHOMN
NEeSATeTbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JESATEIHbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHHM, UCIOJIb30BaTh MPUEMBI pedUIEKCUU JJIA OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHS COJAEpPKaHUS y4eOHOro mpeamera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarommxcsa  Ouwonoruu. OHHM  BKIIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOECHUIO, UHTEPIPETALNN U MPEeOOPa30BAHUIO 3HAHUM, BUJbBI NESITEIHHOCTH MO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX >KM3HEHHBIX cuTyauusx. I[IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus» B 10
Kaacce OMKHbBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  TPUPOJLI U  PEIICHHH MpobJieM  paluoOHAIbHOTO
MIPUPOJIONIOJIL30BAHMS, O BKJIaJC POCCUMCKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHUCTEMON OHWOJIOTMYECKUX 3HAHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIaraomue OUOJIOTHYECKUEe TEPMUHBI W TMOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpPETyJISIusi, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U PA3BUTHE), OMOIOTHYECKUE TEOPUU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHast Teopus
HacieAacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Baswuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOIO IO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISITh CYIIECTBECHHBIE TPU3HAKHU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPTaHOB pAaCTEHUH, >KMBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEAEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHU, )KMBOTHBIX M YEIOBEKa, OMOJIOTHMYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO M TeTepoTPOdHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMIAMHU KIETKA M HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIUAMHA, MEXAY CUCTEMaMU OpPraHOB M WX (QYHKIUSMHU, MEXKAY 3TaramMu
0oOMEHa BENIECTB, ATalaMH KJIETOYHOTO IUKJIA 1 KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH IPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OHOIOTMYECKUMH MPOLIECCAaMU U SIBJICHUSMH, JeNIaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUM TOJYyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINIONHATH J1TA0OpATOPHBIE M TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCICPUMCHTAIBHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIENOBaHUS, AaHATU3UPOBATH MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B y4e€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBIATH  MOJYyYEHHbIE  pe3yibTaThl HAa  YYCHHUYECKUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHYECKHE AaCTEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
o0jacth  OMONOrMM M MEIULIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAMPaBICHHOE M3MEHEHHE I€HOMa M CO3/IaHH€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynyuiell mpodeccroHaIbHOM
JESITEeNbHOCTA B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPABJICHHBIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAOoJKEHUE OMOJOrM4YecKoro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
po¢eCCUOHAIBHOIO U BbICIIEr0 00pa30BaHUsL.

[IpenmeTHbie pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUM O MECT€ M pOJM OHOJIOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa, B TO3HAHUM 3aKOHOB IMPHUPOJBl M PEUICHUH SKOJOTHYECKUX
npoOyieM 4YelloBEYeCTBA, a TaKK€ B PEIIEHHH BOINPOCOB PallMOHAIBHOTO
IPUPOIOIIONb30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpeeNeHus] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUI, IKOCUCTeMa, Ouocdepa), OMOIOrHYECKHUE TEOPUU
(aBomtounonHas teopus Y. J[apBHHA, CUHTETHYECKAsE TEOPHs 3BOJIIOLMH), YUCHHS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHHsX sBontonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[»x. Xapau u B. Baitn6epra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
SKOJIOTMUECKON NUpaMuibl SHEpPruM), rumnore3bl (runore3a «Mupa PHK» V.
I'unGepra);

YMEHHE  BJAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOrO0  IO3HAaHUS,
UCTOJIb3YEMbIMU B OMOJIOTHYECKUX HUCCIIETOBAHUIX KUBBIX 00BEKTOB U HKOCHCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OLICHKHU aHTPOIOT€HHbIX U3MEHEHU B PUPOIE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJIOB, OHOr€OIEHO30B,
KOCHCTEM H Ouocdepbl, CTAaOMIU3UPYIOLIEro, IBMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
3BOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
IPUCIIOCOOJICHUSIMU K HUM OpPI'aHHU3MOB;

YMEHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpele OoOWuTaHus, a0MOTHYECKUX M OUOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME ApPIyMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JOKAa3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEbl OOUTaHNs, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpPAaHEHHs MHOroo0Opasusi BHIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHHUS MPUPOJIBI U YEIIOBEUECTBA;

YMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH MIPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATH JIA0OPATOPHBIE M TPAKTUYECKHUE PadOThI, COOMIOJATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMYIUpPYS Ielb HCCIEIOBAaHUS, AaHATU3UPOBATH TMOJyYEHHBIE
PE3yNbTaThI U JENIaTh BHIBOIHI,

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEIbCKONM paboTe Mo Ouosioruw,
HKOJIOTUU U MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBISATH  MOJYyYEHHbIE  pe3yidbTaThl HAa  YYCHHYECKUX
KOH()epeHIUsX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPHH O TMPOUCXOKICHNUH JKU3HHU, YEIOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MpPEIOTBpAICHHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiel npodeccruoHalIbHOM
JeSITeNbHOCTH B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTOIB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPHH, CEIHCKOr0 XO35SMCTBA, MHUIIEBOM
IPOMBIIICHHOCTH, YIAyONsATh TO3HABATEIbHBIN WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OHMONIOrMYecKoro oopazoBaHusl B OpraHM3AIMsIX CPEAHEro Mpo(ecCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
No 1/ HaumeHoBaHMe pa3iesioB U TeM Korponomsie  Mpaxrmseckue (uudposbie)
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypen

1 buonorus xak Hayka 0 https://educont.ru/

2 JKuBble cucTEMBI U UX U3Y4YEHHE 1 0 https://resh.edu.ru/

3 Bbuonorus xnerku 0.5 https://educont.ru/

4 XHAMHUECKask OpraHn3alys KIETKH 10 1 https://resh.edu.ru/

5 Crpoenue U pyHKIMH KIETKH 8 https://educont.ru/

6 OOMeH BellecTB U MpeBpalleHrue YHEPTHH B 9 1 httos:/Jinterneturok.ru/
KIIETKE

7 HaCHeHCTBeH?aﬂ uupopuats i 9 0.5 https://interneturok.ru/
peanu3zaius e€ B KIeTKe

8 JKU3HEHHBIN UK KIIETKH 6 1 https://educont.ru/

9 Crpoenne 1 QyHKIIH OPTraHU3MOB 17 1 1.5 https://resh.edu.ru/

10 Pa3sMHOXeHME U pa3BUTHE OPTraHU3MOB 8 1.5 https://interneturok.ru/

11 I'enetuka — HayKka O HaCIEACTBEHHOCTH H ) 05 httos://educont.ru/
M3MEHYUBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10 1 https://interneturok.ru/

13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 https://www.yaklass.ru/

14 I'eneTuka yenoseka 3 0.5 https://educont.ru/

15 Cenekiusi OpraHu3MOB 4 1 https://www.yaklass.ru/

16 buoTtexHoOTHS ¥ CHHTETHYECKAs OMOTIOTHS 4 https://www.yaklass.ru/

17 PesepBHOE Bpems 1 1 https://educont.ru/



https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://interneturok.ru/
https://educont.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://educont.ru/
https://interneturok.ru/
https://www.yaklass.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KVIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcbl

3apoXkJIeHUE U pa3BUTHE HBOJIIOLIMOHHBIX

1 PO Up H 4 1 https://educont.ru/
MpEeACTaBICHUN B OMOJIOTHH
MuxkposBontonus U €€ pe3yabTaThl 14 1 2 https://resh.edu.ru/
Makpo3BOTIOLIHS U €€ PE3YIbTAThI 6 https://educont.ru/
[IpoucxoxneHue u pa3BUTHE )KU3HU Ha

4 P A P 15 1 1.5 https://resh.edu.ru/
3emiie

5 IIpoucxoxneHne 4eoBeKa — aHTPOIIOTEHES 10 1 https://educont.ru/
DKosorus — Hayka 0 B3aUMOOTHOILICHUSIX

6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 1 0.5 https://interneturok.ru/
C OKpY>Karollen cpenon
OpranusMel 1 cpeia 00UTaHuUs 1.5 https://interneturok.ru/
DKOJIOTHsl BUJOB U HOIYJISIUI 0.5 https://educont.ru/
DKoJorusi cood1EecTB. DKOIOIHUECKHe

9 - 12 1 0.5 https://resh.edu.ru/
CUCTEMBI

10 buocdepa — rnobanpHas skocucTema https://interneturok.ru/

11 UYenoBek u OKpykaromias cpeaa 6 https://educont.ru/

12 PesepBHOoe Bpems 8 1 https://interneturok.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 7.5



https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://interneturok.ru/
https://educont.ru/
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https://interneturok.ru/
https://educont.ru/
https://interneturok.ru/




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonunuecTBo yacos
Ne Hara DJIeKTPOHHBIE IH(]pPOBBIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero n3ydeHusi | o0pa3oBaTe/IbHBIC PeCypChl
padoTbI padoThI
buonorus kak KoMrieKcHas
1 HayKa 1 Kak 4acTb 1 https://m.eds00.ru/863e6122
COBPEMEHHOT0 0011IecTBa
2 JKuBble crcTeMBI M UX CBOWCTBA 1 1 https://www.yaklass.ru/
YpoBHEBas OpraHu3alys KUBbIX https://sites.google.com/view/eor-
3 1
CHUCTEM shkola-619/
4 Hctopus OTKpBITHS U U3YUYCHUS 1 https://sites.google.com/view/eor-
kietku. Knetounas teopust shkola-61
Meroasl MONEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTiueckas paborta
«3yueHne MeTO10B KIETOYHOM
) i A 1 0.5 https://www.yaklass.ru/
Ouosoruu (xpomartorpadus,
anekTpodopes,
muddepeHranIbHOe
uentpudyruponanue, [T1{P)»
6 XUMUYECKUH COCTaB KIETKH 1 1 https://clck.ru/MgPgJ
MuHepaibHbI€ BEIIECTBA
7 P B 1 https://www.yaklass.ru/
KJIETKU, X OMOJIOTHYECKas pOJib
Opranudeckue BelIecTBa KISTKU
8 — Oenku. JlTaboparopHas padota 1 0.5 https://clck.ru/MgPgJ
«O0HapyxeHne OEIKOB C



https://m.edsoo.ru/863e6122
https://www.yaklass.ru/
https://sites.google.com/view/eor-shkola-619/
https://sites.google.com/view/eor-shkola-619/
https://sites.google.com/view/eor-shkola-61
https://sites.google.com/view/eor-shkola-61
https://www.yaklass.ru/
https://clck.ru/MqPgJ
https://www.yaklass.ru/
https://clck.ru/MqPgJ

IIOMOIIIBIO KaUE€CTBEHHBIX
peaKLHi»

CoiicTBa, KnaccupuKanys u
¢yHKIMN OEIKOB

https://www.yaklass.ru/

10

Opranuyeckue BellecTBa KIeTKU
— YIJIEBOJIBI

https://www.yaklass.ru/

11

OpFaHI/I‘{eCKI/Ie B€IICCTBA KIICTKH
— JIMIIN AbI

12

Hyxneunoseie kucnotsl. JIHK u
PHK. JIabopaTopHnas pabota
«HccnenoBanne HyKIEHHOBBIX
KHCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPTraHU3MOBY

0.5

https://clck.ru/MgPgJ

13

Crpoenue u pyakiun ATO.

Hpyrue nykneozuarpudocdats
(HTD)

https://www.yaklass.ru/

14

CexsennpoBanue [JTHK. Meroast
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTEOMUKH

https://www.yaklass.ru/

15

MeToapl CTpYKTYypHO# OHOTOTHI

https://resh.edu.ru/

16

TuIe! KIeToK.
[TpokaproTnyeckas KjieTka

https://resh.edu.ru/

17

CtpoeHne 3yKapuoTHYECKOM
kietku. [Ipaktuueckas padota
«M3ydyeHne CBOMCTB KIETOYHON
MeMOpaHbD»

0.5

https://www.yaklass.ru/

18

[ToBepxHOCTHBIN anmapaT
KJICTKHU

https://resh.edu.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://clck.ru/MqPgJ
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

19

OnHoMeMOpaHHBIC OPTraHOMIbI
kietku. [Ipaktnueckas padota
«3yueHue nBUKEHUS
LUTOIUIa3MbI B PACTUTEIIBHBIX
KJIETKaX»

0.5

https://resh.edu.ru/

20

[TomyaBTOHOMHBIE OpTaHOU/IBI
KJICTKW: MUTOXOHJIPHH,
mactusel. JlabopaTtopHas
pabora «MccnenoBanue
TUTa3MOJIH3a U JICTUIa3MOJIN3a B
PACTHUTENBHBIX KJIETKAX»

0.5

https://www.yaklass.ru/

21

HememOpannbie opranouibl
KJIETKHA

https://resh.edu.ru/

22

Crpoenue u QyHKIUM 1pa

https://resh.edu.ru/

23

CpaBHHTENIBHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlJabopaTopHast
pabora «M3ydeHne cTpoeHus

KJIETOK Pa3IMYHBIX OPTaHH3MOBY

0.5

https://resh.edu.ru/

24

ACCUMWISIIIAS U TUCCUMMIIALINS
— JIB€ CTOPOHBI METa00JIM3Ma.
Tunsl oOMeHa BEIIecTB.
JlaGopatopHas pabota
«3ydeHne KaTalTuTHIECKOU
aKTHBHOCTH (pepMEeHTOB (Ha
pUMepe aMUIIa3bl WIN
KaTtaja3sbl)»

https://resh.edu.ru/

25

DepMEHTAaTUBHBIN XapaKTep
peakuuil KJI€TOYHOIro
MeTtabonu3Mma. JlabopatopHas

0.5

https://resh.edu.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pabota «3yyeHue
(hepMEHTATUBHOTO PACIICIUICHUS
MEPOKCHU/Ia BOJIOPO/IA B
PACTUTENBHBIX U )KHBOTHBIX
KIJIETKaX)

benku-aktuBaTopsl U 6€NKu-

26 https://uchebnik.mos.ru/catalogue
WHTAOUTOPBI
A i .
27 BTOTPOGHEIT THIT 0OMeHa https://uchebnik.mos.ru/catalogue
BEIIIECTB
28 dotocunTe3 https://uchebnik.mos.ru/catalogue
Xemocunres. JlabopartopHas
29 pabota «CpaBHEHHE IPOLIECCOB 0.5 http://do2.rcokoit.ru/
(OTOCHHTE3a M XEMOCHHTE3a
AHa’poOHbIe opraHu3Mbl. Bub
0 . JIab .
30 POXCHIE. 1 400paToprat https://uchebnik.mos.ru/catalogue
pabora «CpaBHEHHUE TIPOIIECCOB
OpOKEHHUS U JIBIXaHUS»
Aspob .0 .
31 SPODHKIC OPTaHHSMEL TTatH http://do2.rcokoit.ru/
SHEPTreTHYECKOro 0OMeHa
DHeprusi MeMOpPaHHOTO
32 FPAZMEHTa POTOHOB. C%HT% http://do2.rcokoit.ru/
AT®: pabora nmporonHoit ATD-
CHHTa3bI
33 Peakiuu MaTpuuHOrO CHUHTE3a http://do2.rcokoit.ru/
T N 1 .
34 DAHCRPHITIIMA = MAaTpHHHh http://do2.rcokoit.ru/
cunte3 PHK
35 TpaHcasus u e€ Tarbl https://yadi.sk/i/Dg5e90KIL6MNtA
36 KomupoBanue aMUHOKHCIIOT. https://yadi.sk/i/Dg5e90KIL6MNtA



https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
http://do2.rcokoit.ru/
https://uchebnik.mos.ru/catalogue
http://do2.rcokoit.ru/
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https://yadi.sk/i/Dq5e9OKlL6mNtA

Poxw pubocom B OrocuHTE3E
Oenka

37

Opranuzanus resoMa y
MIPOKAPUOT U DYKAPUOT

https://yadi.sk/i/Dg5e90KIL6MNtA

38

MornexyssipHble MEXaHU3MbI
9KCIIPECCUH F'€HOB Y 3YKapHOT

https://yadi.sk/i/Dg5e90KIL6MNtA

39

Bupycel — BHEKIIETOUHBIE
(OpMBI )KU3HU U OOJTUTaTHBIE
napa3utsl. [IpakTuueckas
pabota «Co3nanne Moaenun
BHpYCa»

0.5

https://www.lektorium.tv/

40

BupycHurbie 3a0oneBanus
YeJI0BeKa, )KUBOTHBIX, PACTCHHIA

https://www.lektorium.tv/

41

HanorexHoioruu B OMOJIOTHH U
MeIUIITHE

https://www.lektorium.tv/

42

JKM3HEeHHBIN TUKIT KIETKU

https://yadi.sk/i/Dg5e90KIL6MNtA

43

Martpuunsiii cunte3 JJHK

https://www.lektorium.tv/

44

Xpomocomsl. JTabopaTopHas
pabota «M3y4eHne XpoMocoM Ha
TOTOBBIX MUKPOIpEmapaTax»

0.5

https://www.lektorium.tv/

45

I[eJ'ICHI/Ie KJICTKHU — MHUTO3

https://resh.edu.ru/

46

Tunsl kietok. Kapuokunes u
nurokunes. JlabopatopHas
pabora «HabmoneHne MuTO32a B
KJIETKAaX KOHYMKA KOpEeIlKa TyKa
(Ha TOTOBBIX
MHKpOIIpernapaTax)»

0.5

https://yadi.sk/i/Dg5e90KIL6MNtA

47

PCFYHHHI/UI KHU3HCHHOI'O UKJIa

https://www.lektorium.tv/



https://yadi.sk/i/Dq5e9OKlL6mNtA
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KIJICTOK

48 OpranusM Kak eJuHOE 11eJI0e https://resh.edu.ru/
Txanu pacrenuil. JlaboparopHas

49 pabota «M3ydyenue TkaHen 0.5 https://resh.edu.ru/
pacTeHui
TkaHU )KHBOTHBIX M YEJIOBEKA.

50 JlaboparopHas paboTa 0.5 https://resh.edu.ru/
«3yueHne TkaHeN )KUBOTHBIX»
Opranbl. CUCTEMBI OPTaHOB.

51 Jlabopatopias padora 0.5 https://resh.edu.ru/
«M3yueHne opraHoB IBETKOBOT'O
pacTeHHs»

52 Ormopa Tena opraHu3MoOB https://www.yaklass.ru/

53 JIBroKeHHEe OpraHu3MOB https://resh.edu.ru/

54 [Iutanue opraan3mMoB https://www.lektorium.tv/
[MuTanue MO3BOHOYHBIX

55 JKUBOTHBIX. [lumeBapuTenpHas https://www.yaklass.ru/
CUCTEMa YeJIoBeKa

56 JlpIxaHue OpraHu3MoB https://www.yaklass.ru/

o7 Jlpxaiie 03BOHOHEIX https://www.yaklass.ru/
KUBOTHBIX U YeJIOBEKa

58 Is:::;;isemecm Y https://www.yaklass.ru/
KposenocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U https://www.yaklass.ru/
YyeJioBeKa

60 Briienenue y opranu3mMoB https://www.yaklass.ru/

61 3amura y OpraHu3MoB https://www.yaklass.ru/



https://resh.edu.ru/
https://resh.edu.ru/
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https://www.yaklass.ru/
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https://sites.google.com/view/eor-

62 MMMyHHag cucTeMa 4eaoBeKa
Y shkola-619/rnaBHasg-cTpanuna
63 PaznpaxkumocTts u perynsuus y https://sites.google.com/view/eor-
OpPTraHU3MOB shkola-619/rnaBHas-cTpanuna
T'ymopanbHas peryisauus u . .
64 S;IMO If HHAS f cheMa https://sites.google.com/view/eor-
JLOKp shkola-619/rnaBHasg-cTpanuna
J)KUBOTHBIX U YEJIOBEKA
65 DOpMBI pa3sMHOKECHUS https://sites.google.com/view/eor-
OpPraHU3MOB shkola-619/rnaBnas-crpanuna
https://sites.google.com/view/eor-
66 [TomoBoe pa3zMHOKEHHE
shkola-619/rnaBHasg-cTpanuna
. https://sites.google.com/view/eor-
67 Meiios
shkola-619/rnaBHasg-cTpanuna
I'amerorenes. O6pa3oBanue u
pa3BHUTHE MOJIOBBIX KIETOK.
JlabopaTopHas pabora . .
68 patop p 0.5 http://edu.sirius.online/
«M3yueHne CTpOeHUS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTIpernaparax»
uanuBuayaibHOE pa3sBUTHE .. .
69 FHBILY p http://edu.sirius.online/
OpraHW3MOB — OHTOT'CHE3
3akiagka OpraHoB U TKaHEH u3 .. .
70 A p http://edu.sirius.online/
3apO/IBIIIEBBIX TUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.
JlaGopaTopHas pabota
71 «BbIsIBIICHUE TPU3HAKOB 0.5 http://edu.sirius.online/
CXOJICTBA 3apOJbILICH
IMO3BOHOYHBIX KUBOTHBIX»
72 Pa3sMHOXeHUE U pa3BUTHE 0.5 http://edu.sirius.online/
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pacrenuii. JlJabopaTopHas paborta
«CTpOoeHHEe OpPraHoB
Pa3MHOXKEHHS BBICIIINX
pacTeHuiD)

73

HCTOpI/IH CTAaHOBJICHHUA U
Pa3sBUTHA TCHETUKH KaK HAYKH

http://edu.sirius.online/

74

OCHOBHBIC TIOHSITUSI B CHMBOJIBI
reHetuku. Jlaboparopuas pabora
«/lpo3oduina kak 0ObEKT
TeHETHYECKUX MCCIICJOBAHMI»

0.5

http://edu.sirius.online/

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
MpU3HAKOB. MoHOTMOpUIHOE
ckpeuuBanue. [IpakTruueckas
pabora "U3ydyeHue pe3ynpTaToB
MOHOTHOPUIHOIO CKPEIIUBAaHUS
y 1po30¢uisr"

0.5

https://interneturok.ru/

76

IuTomoruyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHHUS

https://interneturok.ru/

77

AHaIM3UpYIOIee CKPELIMBaHUE.
HenosnHnoe nomMmuanpoBanue

https://interneturok.ru/

78

JurubpuiHoe CKperuBaHme.
[Ipaktuyeckas pabora
«3yueHue pe3ynbTaToB
JTUTHOPHUIHOTO CKPEIINBAHUS Y
pO30(UITB)

0.5

https://interneturok.ru/

79

IuTonornyeckre OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

https://interneturok.ru/

80

CrerieHHOE HacJIeI0BaHUE

http://do2.rcokoit.ru/
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IIPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HaCJIEZICTBEHHOCTU

http://do2.rcokoit.ru/

82

['eneruka momna

https://interneturok.ru/

83

I'emoTnm kak OEJIOCTHAsA CUCTEMA

http://do2.rcokoit.ru/

84

I'eneTnuecknii KOHTPOJIb
pa3sBUTHUS PACTECHUH, JKUBOTHBIX
U YeJIOBEKa

http://do2.rcokoit.ru/

85

M3MeHUYHUBOCTH NMTPU3HAKOB.
Buasr n3MeHUMBOCTH

http://do2.rcokoit.ru/

86

MonudukarmonHas
N3MEHYUBOCTH

http://do2.rcokoit.ru/

87

BapuanuonHslii psan u
BapUaIMOHHAs KPHUBas.
JlaboparopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITMTOHHOM
n3MeH4YnBOCTH. [TocTpoeHue
BapUAIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOM»

0.5

https://www.yaklass.ru/

88

I'enoTnnndeckass U3MEHUYNBOCTb.
KoMOuHaTHBHAs N3MEHYNUBOCTE

https://www.yaklass.ru/

89

MyTanuoHHast U3MEHYHBOCTb.
[Ipaktuyeckas pabora
«MyTtanuu y 1po3o¢puiisl (Ha
TOTOBBIX MUKPOIIPETIapaTax )»

0.5

https://www.yaklass.ru/

90

3aKOHOMEPHOCTH MYTAllHOHHOTO

https://www.yaklass.ru/
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Impornecca. OnureHeTnka u
OIIUTI'C€HOMHKA

91

I'eneTnka JenoBeka.
[TpakTrueckas padora
«CocraBiieHne 1 aHaJIN3
POIOCIOBHOM»

0.5

https://sites.google.com/view/eor-
shkola-619/rnaBHasg-cTpanuia

92

MeTtonapl MeTULIMHCKO
T€HETHUKH

https://sites.google.com/view/eor-
shkola-619/rnaBHasg-cTpanuna

93

3HayeHne MeIUIIMHCKOM
TCHETUKHU B MPEIOTBPAIICHUHU
JICHCHUH I'CHCTHUYCCKUX
3a00JI€BaHNH YeI0OBEKA

https://sites.google.com/view/eor-
shkola-619/rnaBnas-crpanuia

94

OCHOBHBIE MIOHATUS CEJEKIUH.
JlaboparopHas paboTa
«M3y4enne cOpTOB KYJIbTYPHBIX
pPacTEeHH U ITOPOJ JOMAITHUX
KHUBOTHBIX)»

0.5

https://sites.google.com/view/eor-
shkola-619/rnaBHasg-cTpanuia

95

MeTob1 ceneKIMOHHON pabOoTHI.

JlaGopaTopHasi pabota
«M3yueHne MeTo10B CENEKIUU
pacTeHuin»

0.5

http://edu.sirius.online/

96

JIOCTHKEHUSI CEeTeKIHU
pacTeHul U KUBOTHBIX.
[IpakTrueckas padota

«IIprBUBKa pacTeHHI»

http://edu.sirius.online/

97

CoxpaHeHnue, U3y4eHue u
HCIOJIb30BaHNE T€HETUYECKUX

pecypcoB

http://edu.sirius.online/
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buortexHonorus xak Hayka u
OTpacib MPONU3BOJICTBA.

98 [TpakTuaeckas padora 1 0.5 http://edu.sirius.online/
«M3yuenue oObEKTOB
OHMOTEXHOJIOTUIDY
@)

99 CHOBHBIC Hal'ipaBJ'IeHI/IH 1 http://edu.sirius.online/
CHUHTCTHUYCCKOU 6I/IOJIOFI/II/I
X

100 POMOCOMHAs 1 TEHHA 1 http://edu.sirius.online/
WH)KEHEPUs

101 MeuuuHcKkre OMOTEXHOIOTHA 1 http://edu.sirius.online/
PesepsHbrii ypok. [IoBropenue,

102 000011IeHHEe, CHCTEMATH3ALINS 1 http://edu.sirius.online/
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10O
1 102 13.5

[TPOTPAMME
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11 KVIACC

KoiunuyecTBo 4acoB

Ne DJIeKTpPOHHbIe NN (ppoBbIE Hara
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI HU3y4YeHust
padoTsI padoThbI
OBontonoHHas Teopus Y.
1 1 https://m.edso0.ru/863e6122
[apBuHa
BHIK HC CUJIbI DBOJIKOIIUA
2 A v H 1 https://www.yaklass.ru/
BUJ10B 110 Y. JlapBuHy
boprba 3a cymecTBoBanue, . .
3 . 1 https://sites.google.com/view/eor-
CCTCCTBCHHbLIN ? shkola—619/
HCKYCCTBEHHBII 0TOOp
dopmupoBanue . .
PMHP . https://sites.google.com/view/eor-
4 CHHTETHUYECKOH TeOpHUu 1
shkola-61
SBOJIFOLIAHT
JTarsl BOJIOIMOHHOTO
5 Ipolrecca: MUKPOIBOJIOLMS U 1 1 https://www.yaklass.ru/
MaKpO3BOJIOHUS
IHonymsamust — »ieMeHTapHas
6 Y P 1 https://clck.ru/MqPgJ
€IMHUIIA DBOJIIOINHU
3aKOH r€eHETUYECKOI0
paBHoBecus JIx. Xapau, B.
Baiin6epra. JlabopaTopHas
7 p paTop 1 0.5 https://www.yaklass.ru/
paborta «BrisiBneHue
W3MEHYUBOCTH Y 0co0ei
OJTHOT'O BHAAY
DiieMeHTapHble (HaKTOPBI
8 p ¢ p 1 https://clck.ru/MgPgJ
SBOJIFOLAN
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DddexT ocHoBarens. Dpdekt
OYTBIJIOYHOT'O FOPJIBIIIKA

https://www.yaklass.ru/

10

Murpauuu. M3onsuun
MOTYJISIINIA: Teorpaduueckas,
Ononornyeckas

https://www.yaklass.ru/

11

EcrectBennsiii 0oTOOp —
HATPABIIIOIMNN (HaKTOp
HBOJTIOIIAN

12

[TonoBoii oTO0p

https://clck.ru/MgPgJ

13

[Tpucnoco6eHHOCTD
OpraHU3MOB KaK pe3yJabTaT
MHUKPO3BOJIIOLUH.
JlaGopaTopHas pabora
«M3yuenue apomoph030B U
WJIM0AIaNTallui y pAaCTEHUH U
JKUBOTHBIX)

0.5

https://www.yaklass.ru/

14

[Tpumeps! mpucocobIeHu y
OpraHU3MOB:
MOP(OJIOTHIECKHUE,
¢buznonoruueckue,
OHMOXMMHYECKHUE,
MIOBEJICHYECKHE.
JlaGopartopnas pabota
«[IpucrocobneHwust
OpPTaHU3MOB M UX
OTHOCHUTEIbHAS
1eIecCO000Pa3HOCTH)»

0.5

https://www.yaklass.ru/

15

Bup, ero xpurepuu u
cTpykTypa. JlaboparopHas

0.5

https://resh.edu.ru/
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pabota «CpaBHEHHE BUJIOB 110
MOP(OJIIOTHIECKOMY
KPUTEPUIO»

16

Crpykrypa BUJa

https://resh.edu.ru/

17

BunoobpazoBanue kak
pe3yIBTAT MUKPOIBOIOINH

https://www.yaklass.ru/

18

CBsI3p MUKPOABOJIIOLIMH U
AMUAEMHOIOT MU

https://resh.edu.ru/

19

MakpoaBoJtronus.
ITameoHTOTOrMUECKHIE
METO/bl U3YUYEHUS IBOTIOIIUN

https://resh.edu.ru/

20

buoreorpaduueckue MeTo b1
W3YUYCHHUSI SBOITIOLIUU

https://www.yaklass.ru/

21

DOMOPHOIOTHYECKUE U
CPaBHUTEIIbHO-
MOP(}OTOTHUECKHE METOTBI
U3yYCHUS IBOJIOIMN

https://resh.edu.ru/

22

MoJteKynsspHO-TeHETUYECKHE,
OMOXUMHYECKHUE U
MaTeMaTUYECKHUE METOIbI
M3Y4YEHUS HBOJIIOIIUU

https://resh.edu.ru/

23

OO01mre 3aKOHOMEPHOCTH
SBOIIOLUHU

https://resh.edu.ru/

24

AnanTuBHas paauanus.
HepaBHOMEpPHOCTH TEMIIOB
SBOJTIOIIUU

https://resh.edu.ru/

25

Hayunblie runoressl
MPOUCXOKACHUA )KU3HU HA

https://resh.edu.ru/
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3emie

26

JloHay4yHbIe pEICTaBICHHS O
3apOKICHUM KU3HU

https://uchebnik.mos.ru/catalogue

27

OCHOBHBIE 3TAIIbI
HEOPraHUYECKOM IBOJIIOIUN

https://uchebnik.mos.ru/catalogue

28

['unoressl 3apoxaeHus
JKU3HU

https://uchebnik.mos.ru/catalogue

29

HcTopus 3eMian 1 MeToIbl €€
u3yuyeHus. JlabopatopHas
pabora «3ydyeHue u
ONMCaHNE UCKOIIAEMBbIX
OCTaTKOB JJPEBHUX
OpraHU3MOB)

0.5

http://do2.rcokoit.ru/

30

Havanbnble sTansl
OPraHUYECKOU 3BOJIIOIIUN

https://uchebnik.mos.ru/catalogue

31

OBOJIIOLUS DYKApUOT

http://do2.rcokoit.ru/

32

OCHOBHBIE 3Tallbl HBOJIOLMH
pPacTUTENILHOIO MUpA.
[IpaxkTrueckas padbora
«M3yuenune ocobeHHOCTEH
CTPOEHHUS PACTEHUI Pa3HBIX
OTJICJIOBY

0.5

http://do2.rcokoit.ru/

33

OCHOBHBIE ATaIbl 9BOJJIIOIINH
JKMBOTHOT'O MHpa

http://do2.rcokoit.ru/

34

DBOIONHS KUBOTHBIX.
[TpakTrueckas pabora
«M3ydenne ocoOeHHOCTEH
CTPOCHHMSI TTO3BOHOYHBIX

0.5

http://do2.rcokoit.ru/
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JKNBOTHBIX)»

35

PazBurue »xu3Hu Ha 3eMiie 110
dpaM U IepUoaaM

https://yadi.sk/i/Dg5e90KIL6mMNtA

36

MaccoBbie BBIMUPAaHUS —
HKOJIOTUYECKUE KPU3HUCHI
IPOILLIOTrO

https://yadi.sk/i/Dg5e90KIL6mMNtA

37

CoBpeMeHHbIHI
IKOJIOTUUECKUN KPU3HC, €TO
0COOEHHOCTH

https://yadi.sk/i/Dg5e90KIL6MNtA

38

CoBpemeHHas cuctema
OpraHUYeCcKOro MpoIuIoro

https://yadi.sk/i/Dg5e90KIL6MNtA

39

OCHOBHBIE CUCTEMATUYECKHE
IPYIIBI OPTaHU3MOB

https://www.lektorium.tv/

40

AHTpOIOJIOTHS — HayKa O
YEJI0BEKe

https://www.lektorium.tv/

41

PazButue npeacrasnenuii o
MIPOUCXOXKICHUH YETIOBEKA

https://www.lektorium.tv/

42

Mecto yenoBeka B cUCTEME
OpPraHUYeCKOro MHpa.
Jlaboparopnas pabota
«M3ydyenue ocobeHHOCTEH
CTPOCHUS CKeJleTa YeIOBeKa,
CBSI3aHHBIX C
PSIMOXOKICHUEMY

0.5

https://yadi.sk/i/Dg5e90KIL6MNtA

43

JBroKyIre CUIIbI
aHTPOIIOTEHE3a

https://www.lektorium.tv/

44

CooTHoOILIIEHHE
OUOJIOTUYECKUX U

https://www.lektorium.tv/
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COILIMANIBHBIX (PaKTOPOB B
aHTPOIIOTeHe3e

45

OCHOBHEBIE CTaIUN
aHTpOIoreHe3a

https://resh.edu.ru/

46

ITameoreneruka u
HaJICOTCHOMHUKA

https://yadi.sk/i/Dg5e90KIL6MNtA

47

OBOJIOLUS COBPEMEHHOTO
YeJI0BeKa

https://www.lektorium.tv/

48

YenoBeueckue pachl.
[TpakTruueckas padbora
«M3yyeHune 3K0I0THYECKUX
aJanTanui 4eIoBeKay

0.5

https://resh.edu.ru/

49

50

MeXTUCIUTUTHHAPHBIC
METOJIbI AHTPOITOJIOTHH
3apoxaCHUE U pa3BUTHE
SKOJIOTHH

https://resh.edu.ru/

https://resh.edu.ru/

o1

MeToibl SKOJIOTHH.
JlaGoparopnas pabota
«M3yueHue MeTo10B
IKOJIOTHYECKUX
HCCIIEIOBAHUID)

0.5

https://resh.edu.ru/

52

3HaueHHE YKOIOTHYECKUX
3HAHUHU I YeJIOBEKA

https://www.yaklass.ru/

53

DKoyornyeckue paxkTopsl

https://resh.edu.ru/

54

AbuoTtnyeckue (HaKkTopsl.
CBeT Kak 3KOJIOTHYECKUH
daktop. JTaboparopHas
pabota «BrisiBnenue

0.5

https://www.lektorium.tv/
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MIPUCTIOCOOJICHHUI OpraHU3MOB
K BIIUSTHUIO CBETA»

55

Abunotndeckue GaKkToOpHI.
TeMmeparypa kax
HKOJIOTHYECKUN (HaKTOP.
JlaGoparopnas pabota
«BpIsiBIICHUE
NPUCTIOCOOTICHUI OPTaHU3MOB
K BIMSHUIO TEMIIEPATyphI»

0.5

https://www.yaklass.ru/

56

AbGuoTtndeckue HakTophI.
BnaxxHocTh Kak
IKOJIOTHUYECKUN (HaKTOP.
JlaGopaTopHnas pabora
«AHaToMHYECKHE
0COOEHHOCTHU pacTeHU U3
Pa3HBIX MECT OOUTAHHS

0.5

https://www.yaklass.ru/

57

Cpensl 0OuTaHNsI OPraHU3MOB

https://www.yaklass.ru/

58

buonornueckue PUTMBI

https://www.yaklass.ru/

59

Kuznennsie Gopmbl
OpPraHvu3MoOB

https://www.yaklass.ru/

60

buotnyeckue pakTops

https://www.yaklass.ru/

61

3HaueHne OMOTHYECKHX
B3auMOJECHUCTBUHN 19
CYIIIECTBOBaHUS OPTaHU3MOB
B cpenie OOuTaHUsS

https://www.yaklass.ru/

62

DKOJIOTUYECKUE
XapaKTePUCTUKH MO YJISAIIHH

https://sites.google.com/view/eor-

shkola-619/rnaBHasg-crpanuna

63

OCHOBHBIE TOKA3aTEIH

https://sites.google.com/view/eor-
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MOMYJISILIUK: YUCIIEHHOCTD,
MJIOTHOCTh, BO3pAcTHAS U
10JI0Basi CTPYKTypa

shkola-619/rnaBHas-crpanuna

OCHOBHBIC ITOKa3aTeIIN
MOITYJIAUA: POKAACMOCTD,

https://sites.google.com/view/eor-

64
MPUPOCT, TEMIT POCTA, shkola-619/rmaBHas-crpanuiia
CMepTHOCTL, MI/IFpaIlI/II/I

65 DKOJIOTHYECKasi CTPYKTypa https://sites.google.com/view/eor-
MOMYJIALUN shkola-619/rnaBnas-crpanuia

66 JnHaMuka nomynsinuu u eé€ https://sites.google.com/view/eor-
peryamnus shkola-619/rnaBHas-crpanuia
Kpuseie pocTa YUCIEHHOCTH . .

67 I (I)D i i . KoHBbLe https://sites.google.com/view/eor-

YIAIHH. Bp shkola-619/rnaBHasg-crpanuna

BBDKUBaHUS
DKosoruueckas HUIIA BUIIA.
JlaGoparopnas padora . .

68 patop p 0.5 http://edu.sirius.online/
«IIpucnocobnenus cemsiH
pacTeHHid K pacceeHUIO»

69 Bun kak cucrema momynsuin http://edu.sirius.online/
3aKOHOMEPHOCTH IIOBEACHHUS .. .

70 pu A http://edu.sirius.online/
nu MI/IFpaI_II/II/I KNUBOTHBIX
Co00111eCTBO OpraHU3MOB — .. .

71 B p http://edu.sirius.online/
OHoOIIEHO3
DKocucTeMa KaK OTKPBITast .. .

72 p http://edu.sirius.online/
cucreMa
Kpyrosoport BerecTs U IIOTOK .. .

73 PYrosop B http://edu.sirius.online/
SHEPTHUH B SKOCHCTEME

74 OCHOBHBIE [TOKa3aTEIN http://edu.sirius.online/
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9KOCHCTEMbI

75

DKOJIOTUYECKUE MUPAMUIbI

https://interneturok.ru/

76

HN3Mmenenus cooO1ecTs —
CYKIIECCUU

https://interneturok.ru/

7

[IpupoaHbie 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHCTEMBI MOPEH U
OKEaHOB

https://interneturok.ru/

78

[TpupoiHbIE SKOCUCTEMBI.
DKOCHUCTEMBI TYH/IP, JIECOB,
CTEIEH, ITyCThIHb

https://interneturok.ru/

79

AHTpPOIIOT€HHBIE SKOCUCTEMBI

https://interneturok.ru/

80

YpOoskocucTeMBI.
[IpakTrueckas pabora
«M3yyeHue u onrcanue
ypOOIKOCUCTEMBD»

0.5

http://do2.rcokoit.ru/

81

3aKOHOMEPHOCTH
(bopMHpPOBAHUS OCHOBHBIX
B3aUMOJICICTBUI OPraHU3MOB
B DKOCUCTEMAX

http://do2.rcokoit.ru/

82

MexaHu3MbI BO3ACHCTBUS
3arpsiI3HEHUN pa3HbIX THUIIOB
Ha CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM,
MONYJSLIUOHHOM U
SKOCHCTEMHOM YPOBHSAX

https://interneturok.ru/

83

buochepa —
obmerianeTapHas 000JI09YKa

http://do2.rcokoit.ru/
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3emiau

VYuenne B. U. Bepnaackoro o

84 http://do2.rcokoit.ru/
ounocdepe
3aKOHOMEPHOCTH .

85 p http://do2.rcokoit.ru/
CYILECTBOBaHUS OUOC(epbl
KpyroBopoTts! BemecTs u .

86 PYrosop B http://do2.rcokoit.ru/
OHOreOXUMHUYECKUE [TUKITBI
30HaIBHOCTE OHMOCHhEDEI.

87 bep https://www.yaklass.ru/
OcCHOBHBIEC OMOMBI CYIIIN

88 YcroitunBocTh 6uocheps https://www.yaklass.ru/
DKOJIOTHUECKNE KPUBUCHI 1

89 P https://www.yaklass.ru/

WX TPUYHHBI
BosneiicTBue 4yenoBeka Ha

90 A https://www.yaklass.ru/
ouochepy
AHTPONOreHHOE BO3IEHCTBUE . .

P . https://sites.google.com/view/eor-

91 Ha pacTUTENBbHBIN U

_ shkola-619/rnaBHasg-crpanuna
JKUBOTHBIN MHP
92 OXDaHA [DHPOLLL https://sites.google.com/view/eor-
p PHpOAL shkola-619/rnaBHas-crpanuna
OcCHOBHBIE TIPHUHIUIIBI . ]

93 I — https://sites.google.com/view/eor-
yero Oro pas shkola-619/rnaBHas-crpanuna
YeJIOBEYECTBA U IPHPOJIBI
PammonansHoe

94 [IPUPOAOIIOIB30BAHUE U https://sites.google.com/view/eor-
COXpaHEeHHE OMOJIOTUYECKOTO shkola-619/rnaBuas-crpanuia
pa3zHooOpa3us 3emiu
O00011eHNE 110 TEME .. .

95 B http://edu.sirius.online/

«MUKpOIBOTIONUS U €€
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pEe3yabTaThD»

96

O06o001eHne o Teme
«MakposBotonus 1 e€
pE3yABTaThD»

http://edu.sirius.online/

97

0O06001IEeHNE TT0 TEME
«IIpoucxoxaeHune u pa3BuTUe
JKU3HU Ha 3eMiiey

http://edu.sirius.online/

98

0O0001EeHnE 10 TEME
«[IpoucxoxaeHue 4emoBeka —
AHTPOITOTCHE3Y

http://edu.sirius.online/

99

100

O600611eHue Mo TeMe
«OKO0JIOTHS — HayKa O
B3aMMOOTHOIIEHUSX
OpPIraHU3MOBY

O00011eHNE 110 TEME
«Opranusmsl U cpena
oOuTaHusg»

http://edu.sirius.online/

http://edu.sirius.online/

101

O00011eHHE 110 TEME
«IKOJIOTUS BUIOB U
TIOIYJISIU D)

http://edu.sirius.online/

102

O060011eHEe TT0 TEME
«buocdepa — rmobdanpHas
IKOCHUCTEMA»

http://edu.sirius.online/

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

102

7.5
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA U

YUUTEJISL

* buonorus, 10 xnace/ [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue;
non penakiueit [laceunnka B.B., Akiimonepnoe obmiectBo «M3aaTenbcTBO
«IIpocseuieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u

npyrue; noj penakuuent [laceunuka B.B., AkunonepHoe o011ecTBo

«HSI[&TGJIBCTBO «HpOCBGHIGHI/IG»






