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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOGHOMy mpeamery "buonorus" (manee - Ouosnorusi) Ha
YpOBHE cpeliHero obmiero obpazoBaHusi pa3zpaboraHa Ha ocHOoBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepaunn»,
dI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (PenepaibHoil paboueil mporpaMMbl BOCTIUTAHHUS.

YueOnbiii npeamet «buonorus» yriayOnéHHoro ypoBHs usydenws (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB IMpeAMeTHON obnactu «EcTecTBEeHHO-
Hay4HbIe npeameThly. CornacHo nojoxkeHusm GI'OC COO npodunbHbie yueOHbIC
OpEeAMEThl, H3ydyaeMble Ha yriayOJE€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mubdepennmanmu  00ydeHUsT Ha YPOBHE cpeaHero oOmiero oOpa3oBaHus U
MPU3BAaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01MM, cpeJHUM MpodheCcCUOHATBHBIM U BhICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JOJKEH ObITh OpPHUEHTUPOBAH Ha
MIPUOPUTETHOE peIIeHUue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C TpodopueHTanuedn 00y4aromuxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O 3HAHHUA, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEHN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" gaét npeacraBieHue o Heju
U 337a4ax U3ydyeHus yudeOHoro npeamera «buonorus» Ha yriyOlnEHHOM YpPOBHE,
orpenaensieT o00s3aTenbHOE (MHBApUAHTHOE) TMPEAMETHOE COACpKAHHE, €ro
CTPYKTYpPHpPOBAaHME IO pa3feiraM M TeMmaM, paclpelesieHHe 0 KiaccaMm,
PEKOMEHyeT MOCIEA0BATEIbHOCTh H3Y4Y€HHUs Y4YeOHOro marepuana ¢ y4E€ToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBs3EH, JOTUKKM Y4EOHOTO IMpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpammMe o 6Mooruu peaan3oBaH
IPUHLIUI IPEEMCTBEHHOCTH C U3yUyeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3zoBaHus, Onarojaps dYeMmMy MpOCMATpUBAECTCS  HAMpPABICHHOCTh  Ha
NOCJIEYIONIEe pa3BUTHE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAaHHBIX Ha
(OopMHpOBaHHE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  3IKOJOTMYECKOrO
MBIILJICHUS, IPEICTABICHUH O 3J0pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY>Karolleld NpupoaHoil cpeae. B mporpaMmme mo OM0JIOruu Takxe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpedoBanuit ®I'OC COO k mIaHUPYyEeMbIM JIMYHOCTHBIM, METAlpeAMETHBIM H
MpEeAMETHBIM pe3ysibTaTaM 00y4eHHs U B (JOPMUPOBAHUN OCHOBHBIX BUIOB YUEOHO-
MO3HABATEJILHOM JICSITEIBHOCTH OOyYaroU[uXcsl IO OCBOCHHUIO COJEpKaHUS
OMoIOrnuecKoro oOpa3oBaHus Ha YPOBHE CPEAHETO 001ero oopa3oBaHMUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oomiero oopasoBaHuUs
3aBepIIaeT OMOJIOrHYecKkoe 00pa3oBaHME B IIKOJIE U OPUEHTHUPOBAH Ha PaCIIMPEHUE
U yriIyOJieHue 3HaHUI 00y4JaroInuXcsl O dKUBOM MPHUPO/IE, OCHOBAX MOJICKYJISIPHOM U



KJICTOYHOUN OHMOJIOTHH, SMOPHUOJIOTUHA U OHMOJIOTUH Pa3BUTHS, TCHETUKH, CEIICKIINUH,
OMOTEXHOJIOTUH, IBOIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Ouosiornueckoro  oOpa3oBaHusi B  By3aX M  OpraHM3alUsX  CpPEIHEro
npodeccruonanbHoro oopa3zoBanus. OCHOBY €ro COJAEpKaHUSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TMOJYYCHHBIX TP HW3YYEHUU  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX DPa3fesioB OMOJOTHU Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUS TOJNy4aroT pasButhe. Tak,
pacIMpeHbl W YIIyOJeHbl OMOJOTHYECKHWE 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OaKTepusx, OpPraHU3ME 4YEJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTENHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI ISl TOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJYYCHHBIMUA OOYYAIOMIUMHUCS TIPU H3YYCHHH
bu3uku, XuMun, reorpadud 1 MaTEMaTUKH.

Ctpykrypa mporpaMMmbl 1o ydeOHOMYy mpeametry '"buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ SBOJIONMOHHBIA TOAXOABI K HW3YYEHHIO OWOJIOTHH.
CormacHoO UM, H3yYarOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allH, IBOJIIOIIMM OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHEeHUs OMOJIOTHIECKOTO pa3HO0Opa3us mianeThl. Tak, B 10 kiacce u3ydaroTcs
OCHOBBI MOJIEKYJISIDHOM U KIJIETOYHOW OHOJOTUU, AMOPUOIOTUU M OUOJOTUHU
pa3BUTHsI, TEHETHUKUA M CEJCKIUU, OMOTEXHOJOTMU U CUHTETHYECKOW OMOJIOTUH,
aKTYaJIM3UPYIOTCS 3HAHUSA OOYydYaroUIuMXxcsi MO OOTaHWKE, 300J0THHM, AaHATOMUH,
¢dbuzunonoruu yenoseka. B 11 kiacce u3ydaroTcsi 3BOIOLMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M YUYeHHE 0 Ouocdepe.

VYueOnsiii mnpeamer  «buonorus»  npu3zBaH  00eClEYUTh  OCBOEHHUE
O00yJarOIMMUCS OMOJOTHYSCKUX TCOPUH M 3aKOHOB, WJICH, TPUHITUIIOB M MPABHII,
JIekKAIIKNX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUHN O
CTPOEHUHU, MHOTO00pa3uM M OCOOCHHOCTAX KIIETKH, OpTraHu3Ma, MOMyJISIUH,
OMOIIeH03a, YKOCHCTEMBI, O BBIIAIONTUXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHY, MPUKIIAHBIX aCTIEKTaX OMOJIOTMYeCKUX 3HaHui. J[is
pa3BUTHS U TOJAJEpPKAHUS HMHTEepeca OOydaroluxcd K OHOJOTHU Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETHUYECKOTO MaTepuajia B COJACPIKAHHH POTPaMMBbI
1Mo OMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS
TOU WJIM UHOM 00J1acTH OUOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKHUX U IKOJIOTHUYECKUX MPOOIIEM.

[enps n3yuenus yueOHoro npeamera «buonorusy Ha yriry0JI€HHOM YpOBHE —
OBJIaJIcHAE  OOyYAOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKITMOHATBHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra ¢ MNPUOOpPETEeHHE yMEHUM
WCITIOJIb30BATh ATU 3HAHUS B (HOPMHUPOBAHUM MHTEpeca K OMpeaesnéHHON 00acTu
npo(ecCHOHANbHON JIeITeNIbHOCTH, CBSI3aHHOM C OWoOJIOTHell, Wiau K BBIOODPY
y4eOHOro 3aBeiCHUs JJIsl TPOIOKEHUS OMOIOTHYECKOTro 00pa3oBaHus.

JlocTiwkeHne 1enu  W3ydeHHs yueOHoro mpeamera «buwomorus» Ha
yriyOJIEHHOM YpOBHE 00€CTIeYnBaETCS PEIICHUEM CIIETYIONUX 3a7a4:

OCBOCHHE OOYYAIONUMUCA CUCTEMbI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBUiIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3uv M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIIeH03, Onocdepa); O BRIAAIOITUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYy4YaloIIMXCd C METOJaMM IO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJIEKYJsipHOU U
KJIETOYHON OMOJIOTHH, YMOPUOIOTHU ¥ OMOJIOTHUH PA3BUTHS, TCHETHKHU U CEJCKITUH,
OMOTEXHOJOTUM ¢ CHHTETHYECKOW OWMOJOTHM, ITAJICOHTOJIOTHH, DKOJIOTHH);
METOJAMH CAMOCTOSITEILHOTO TMPOBEJEHUS OHOJIOTMYECKUX HCCIEOBaHUN B
nabopatropun uU B nOpupoje (HaOdIOeHHE, W3MEpPEHHE, OSKCIIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJIcHNE OOYYarONIUMHUCS yMCHHUSMHU: CaMOCTOSTEIBHO  HaXOIWTh,
aHAIM3UPOBATh U WCIOJIb30BaTh OHUOJOTHYECKYI0 HH(GOPMAIHIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOHN; YCTAHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COIMAIbHO-3KOHOMHUYECKMMU M  HKOJIOTHYECKUMU
npo0jeMaMu YeJIOBEYECTBA; OICHHWBATh IOCICACTBUS CBOCH MEATETLHOCTH II0
OTHOILICHUIO K OKpY’KalolIel MNpUPOAHOM cpeae, COOCTBEHHOMY 3/I0pPOBBIO U
3JIOPOBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBATH W COOMIOJATH  MEPBI
nporIakTUKA MHOEKIIMOHHBIX 3a00JIeBaHU, TIpaBUiIa MOBEACHUS B MPHUPOJAC U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAyYHbIE OTKPBITHS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y 00YUAIONMUXCS HHTEIUICKTYIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
pollecce 3HAKOMCTBA C  BBIJIAIOMIUMHUCS OTKPBITUSAMH W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMM, PEIIAEMbIMU €10 MpoOJieMaMH, METO0JIOruei
OMOJIOTHYECKOTO UCCIICTOBAHMUS, TPOBEACHUS SKCIIEPUMEHTATBHBIX HCCIICIOBAHUH,
penieHusi OMOJIOTHYECKUX 3a7ad, MOJCIUPOBAHUS OUOIOTHYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTAHUE Y OOYyYaIOIIUXCS [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPUPOJE B
IIEJIOM M K OTJICTbHBIM €€ 00BbEKTaM U SBJICHUSIM; (OPMHUPOBAHUE IKOJIOTHUUECKOMH,



TeHETHYECKOM IPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHUS B IPUPO/IC; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npUOOpETeHUE  OOYYAIOIIMMHCS  KOMIIETEHTHOCTH B pPallMOHAJILHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOACHIE TIPABIIT TIOBEICHHSI B IPUPO/IC, OXPAHbI BUJIOB,
DKOCHCTEM, Omocdepsl), COXpaHCHHH COOCTBEHHOI'O 3I0pPOBBS M 3I0POBBS
OKpyXaromux JoAe  (coOmogeHuss wMep nOpoduiakThUKyd — 3a00JeBaHUM,
oOecrieueHue O€30MACHOCTH KU3HEACATCILHOCTH B YPE3BBIUAWHBIX CHUTYaIUAX
OPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  UCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B TOBCEIHEBHOM KU3HU;

CO3JaHME  YCIOBMM  JUIsi  OCO3HAHHOIO  BBIOOpa  OOyYarolUMHCS
VHAUBUYAJIbHOU oOpa3oBaTeaIbpHOI TPAEKTOPUH, crocoOCTByOIIEH
noclieyonemMy npo(ecCHOHaTbHOMY CaMOOTPEIECICHUIO, B COOTBETCTBHH C
WHMBUyAJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTSIMHU PErHOHA.

OO111ee YyuCIo YacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTi1yOJIeHHOM
YPOBHE cpeaHero obmiero oopa3oBanus, coctaisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ieto).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS! OMOJIOTHH
OCYIIECTBIISETCS ¢ YYETOM CHErU(UKU ero COJASpKaHWs W HaMpaBICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3alUAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeBHBIM YCIOBHUEM MPU 00YUECHUN OMOJIOTUU HA YTITyOJIEHHOM YPOBHE
SBIIIETCS] TPOBEJIEHWE JTAa0OpAaTOPHBIX M TMpakTH4Yeckux padoT. Takxke ydactue
O0Oy4YaronMXxcs B BBIMOJTHEHUH MPOEKTHBIX M Y4EOHO-UCCIIEeN0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX ONPEACIIICTCS YUUTEIeM Ha OCHOBE UMEIONIUXCS MaTeprUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHMA.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

ConepxaHue mporpamMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJiapcTBeHHou utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHass OuoJsiorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buonormdyeckue  HAyKM M HM3yYaeMble  HMH  MPOOJIEMBI.
@yHAaMEHTalbHbIEC, NPUKIAJHBIE W TOUCKOBBIE HAy4HbIE WCCIEIOBAHUS B
OunoJIOruu.

3HadeHne O6wonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszaHHbie ¢ OWonoruel. 3HaUeHHE OMOJIOTHH B
MPAKTUYECKOM JIESITEIBbHOCTH YEJIOBEKA: MEIULHMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpan U

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apseii, I'. Mennens, B. U. Bepuanckuit, U. I1. [1aBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTMHM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

JKuBble cuctembl Kak mpenMer u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTb U LEIOCTHOCTD,
CIOXXHOCTh M YIOPSAJAOYECHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpTraHu3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIN,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOMCXOIANINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3HBb Kak (opma CyliecTBOBaHMS
Marepuu. Hayku, n3ydaromme x«uBble CUCTEMbI HA Pa3HBIX YPOBHIX OpTraHU3AIUU.

N3ydenue xuBbIX cUcTeM. Meroapl Omonormdeckoil Hayku. Habmionenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. llonarue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanme skcnepumenta. [loctaHoBka w
npoBepka rumnotre3. HyneBas runote3a. [loHsaTue BbIOOPKH M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOJYUYEHHBIX
pe3ynbratoB. [lpUunHBI UCKaXXEHUsT PeE3yJbTaTOB »JKcnepuMmeHTta. I[loHsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MAaTepUN», «YPOBHU OpraHU3allMU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKH», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YeEJIOBEUECKOro opranusMay», «buoreonenos», «buocdepay, «Metoab
W3YUYCHHUS )KUBOU TIPUPOJIBI».

O6opynoBaHue: 1a00paTopHOE 00OPYI0BAHUE JIJIsI TPOBEACHUS HAOIIOICHHM,
M3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpPH
W3YUYCHHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHHUIIA KuUBOro. Mcropus
oTKphITHS KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPUH.

MeTonbl  MOJIEKYJSIPHOM ®  KJIETOYHOM  OHOJIOTHMH:  MHUKPOCKOMHS,
xpomatorpadus, EeKTpodopes, METO MEYEeHBIX aToMOB, auddepeHInanibHoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @urkcuposanHvlx
K1emoK. DIEKTpOHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHenHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOJOB MUKPOCKOTTHI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIIpEnapaTrsl pPacTHUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «V3yyeHue METOJAOB KJIETOYHOM OHUOJIOTUH
(xpomarorpadus, anexrpodopes, auddepeHmaIbHoe IeHTPUGYTUpPOBaHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHn3anus KJIeTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Boga 1 €€ poJib Kak pacTBOPUTEJS, PEArE€HTA, YYaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperysiuud. MuHepalibHble BEIECTBA KIETKH, UX Ouojiornyeckas poib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormdyeckue mnonumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB O6enkoB. CTpyKTypbl OenkoBoil MoJiekymbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuyHas, TpeTu4Has, YeTBEPTHUUHAS
cTpykTyphl. Jlenarypamus. CBoiictBa OenkoB. Kraccudukarus  OeiakoB.
buonornueckue ¢pyHKIUM 6€TKOB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, TUCAXaPUJIbI, OJIUTOCAXAPHUAbI U TOJIUCAXAPU/IBI.
OO0mumii T1U1aH CTPOCHHUS U (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonorudeckue pyHKIMHN YTIEBOIOB.

Jlunuasl. 'mapodunsHo-rUaApOPOOHBIE cBOMCTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomormueckue QyHKIAN
aunoB. OO0IIe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYIIPOHUIIAEMOCTb.

Hyxknennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuino Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonorndeckue gynkuuun JIHK.
Buner PHK. ®ynkiun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornyeckue ¢pynkiuuun AT®. BoccTaHoBIEHHbIE IEPEHOCUUKH, X (PYHKIIUU B
Kietke. /[pyeue nykneozuompughocghamor (HT®). CexBenupoanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(U3NYECKUE HCCIICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OHOMONeKyn. Mooderuposanue
CMPYKMypsl U QYHKYUti OUOMONEKYI U UX KOMNIeKkcos. Komnvromephulil ouzaiin u
Opeanuyeckull cCunme3s OUOMONLEKYN U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankivn, O.
Conrep, C. [Ipy3unep.

Huarpammel: «Pacnpenenenne XuMHUUECKUX 2JIEMEHTOB B HEKUBOW ITPUPOJIEY,
«PacmipeienieHue XuMHUUYECKUX 2JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckas TabiauIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJb», «BemectBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYINb, «CTpoeHHE MOJIEKYII
yriieBoaoBy», «CTpoeHHe MOJIeKYyd JHUOUAoBY», «HyKIenHOBbIE KHCIOTBHIY,
«Ctpoenne Mosekybl ATOy.

O6opynoBaHue: XUMHUYECKasl MOCyAa U 000pyA0BaHHE.

JlabopaTtopHasi pabora «O0Hapy)eHHE OCTKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuii».

JlabopaTopHasi padora «/ccienoBanue HyKJIENHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3IMYHbIX OPTraHU3MOBY.

Tema 5. CTpoeHue U pyHKIMH KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoi kieTku. Kiietounas creHka OakTepuil U apxeu.
OcoOEHHOCTH CTPOCHHsI TEeTepOoTpPOMHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKAPUOT B OMOIICHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTUUECKON KIIeTKH. [ImazmMaTudeckast
MeMmOpana (ruazmaniemma). CTpyKTypa mia3zMatudeckoi memOpansl. Tpancmopt
BEII[ECTB Yepe3 IIIa3MaTHIEeCKy0 MEMOpaHy: TacCUBHBIN (nuddy3ust, o0neryéHuas
muddys3usi), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aronuTo3. Dk3o1uTo3. Kinerounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PAacTE€HUM, IpUOOB.

Hutomnasma. [uto30mae. [luTockener. JBrkeHue 1utoria3Mbl. OpraHouasl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
anmapar [onbIXu, JHM30COMBI, HMX CTpoeHHE€ U (QyHKIUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHOUIOB KJIETKH. CTpOoeHHE TpaHyJISIPHOTO PETUKYJIyMa.
Mexanuzm nanpaenenus benkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyasipHbIN) SHIOIIIA3MATHUYECKUN PETUKYITYM.
Cekperopnas ¢yHkiusa anmnapata [onbmku. Moouguxayus b6enrkos 6 annapame
Tonvoorcu. Copmuposrka 6enkog 6 annapame 10nv0xcu. TpaHCHOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbiX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJbl  KJIETKH:  MUTOXOHAPUM,  ILJIACTHU[IBI.
Ipoucxoorcoenue mumoxonopuii u niacmuod. Cumobuozcenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUHM MHUTOXOHIpUN u Ttuiactun. [lepBuunsie,
BTOPHUYHBIE U CIOKHBIE TACTUBI (POTOCUHTE3UPYIOMIHNX 3YKapHOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JTIEUKOIJIACTHI BBICIIIUX PACTECHUI.

HememOpanubie opranouasl kiaeTku CTpoeHuE M (PYHKIIUH HEMEMOpPAHHBIX
OpraHOUIOB KJIETKHU. Pu6ocompr. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpbIlIEUHbIE  KIIETKH.
AKmunogvle KOMNOHeHmbl HembluleyHblX Kiemok. Mukpotrpyoouku. KieTouHbiit
neHtp. CTpoeHHe U JABWKEHHE KIYTUKOB U pecHHYEK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. O6onouka siapa, XPOMATUH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOCHUE U
bynkuun. Snepusiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoyiOKEHHUE
XpoMocoM B uHTepdazHOM siape. IDyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHOU 00010uku 6 mumosze. Aoepmbii
MPAHCNoOpm.

Kinerounsie BxiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEeIbHOM, JKUBOTHOM, TPUOHON).

JleMoHCTpanumn



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

Tabmuubr U cxembl: «CTpoeHHE SYKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHue  pacTUTENbHON  KJIeTKu», «CTpoeHue
MUTOXOHAPUN», «SAapoy, «CTpoeHne NpoKapuOTUUECKON KIETKI.

OO6opynoBaHKe: CBETOBOM MUKPOCKOIN, MHUKPOIpENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpenapaThl 0aKTEpUaTbHBIX KIETOK.

JlabopaTtopnass pabora «M3ydyeHue CTpOEHHSI KIETOK Ppa3INMYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «3ydyeHre cBOMCTB KIETOUYHON MEMOpPaHbD.

JlabopaTtopnass padora «JccnenoBaHue masmoin3a M JACIUIa3MoJv3a B
PACTUTENbHBIX KIETKaX».

IIpakTuyeckas padora «/3yuenue ABMKEHUS [IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHMH B KJIETKe

AcCUMUITATINS M AUCCUMUIISIITUS — JIBE CTOPOHBI MeTabonm3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpoJa B OOMEHHBIX
nmpoleccax. OJHepreTuueckoe obOecredeHue KIeTku: mnpeBpamieHue ATO B
OOMeHHbIX Tmpoueccax. DepMEeHTATUBHBIA XapakTep peakUuuid KIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUSI.
Kodepmentel. OTinunst pepMeHTOB OT HEOPraHUYECKUX KaTanu3atopoB. bemku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OpPraHMYECKUX BeHlecTB B KieTke. DOTOCHHTES.
AHOKcucenHblll U OKcueeHHbll Gomocunme3 y obaxkmepuii. Ceemocoouparowjue
nuUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixarue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IIpogyKTUBHOCTH (OTOCHMHTE3a. BiusHue pa3nu4HbIx (akTOPOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHUEe (POTOCHHTE3A.

XeMOCHUHTE3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpUH, BOIOPOIHbBIC
OakTepuu. 3HAUYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Oposxenus. [IpomykTbl OpoKeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTENH OOJIE3HEH.

AspobHbIe OpPTraHHU3MBI. Orarbl JYHEPreTUYECKOIO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buosnoruyeckoe okuciieHHe, WIK KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUil B
npolieccax onojgornyeckoro okucienus. LHuknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memoparnozo epaduernma npomonos. Cunmes ATD:



paboma npomonnoti AT®-cunmasel. [lpenmyiecTBa a’poOHOTO IyTH OOMEHaA
BEIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanuu

[Hoptpersr: [Ixk. Ilpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCUHTE3Y, « DHEpreTuyeckuii oomMen», «buocunres
oenka», «Ctpoenue pepMeHTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJAOBaHHE IJII MPUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHas padora «/3yueHune kKaTaTMTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuIa3bl UK KaTala3bl)y.

Jlabopatopnass pabGora «M3ydeHue (HepMEHTATUBHOIO pACIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JlabopaTopnass padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHH.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTpPUYHOIO CUHTe3a. Peanuszanus HacneAacTBeHHOW MHpopManuu. [ eHeTnyeckuii
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KomgupoBanwe aMHHOKHCIOT. Poib pubocom B
onocuHTe3e Oenka.

CoepemenHvle npedcmasieHus o cmpoeruu 2enog. Opranuszaius reHoma y
MIPOKApUOT U 3YKapUOT. Peryisinus akTUBHOCTHM T'€HOB Yy NPOKapuoT. I'mmores3a
onepoHa (®. XKako6, K. Mano). Monekynsapuvle Mexanusmvl IKCNPECCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus 0OMEHHbBIX
MPOLIECCOB B KJIeTKe. KiIeTOUHbIN rOMeoCTas.

Bupycer — HekiieTouHbie (OpMBI )KH3HU U 00IUTraTHBIC Tapa3uThl. CTpoeHue
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHnHbIli YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHrbie 3a6oneBanus yenoBeka, )KuBoTHbIX, pactenuil. CIINI, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKUE TPOOIIEMBI.

Buoungopmamura: unmeepayus u ananuz doavwux maccusos («bigdatay)
CMPYKMYpHuIX buonocudyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynxyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHIA.

Tabnuiel u cxembl: «buocunre3 Oenkay, «l'eHeTHYECKUM KOI», «Bupych»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3ianue MOJCIIH BUPYCAy.

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounsiéi 1wk, ero mnepuoabpl W peryisnusa. Wurtepdaza u MuTo3.
Oco0eHHOCTH TMpoIleccoB, MpoTeKawImuXx B uHTepdase. [loaroroBka KIeTKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETUYECKUU (MPEMUTOTUUYECKUI) IEPUOIbI MHTEP(DA3bI.

Marpuunsiii cunte3 JJHK — penmukanms. [Ipuamunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, aHTUNAPAJUIEIbHOCTD.
Mexanusm perukanun JTHK. Xpomocombl. CTtpoenue xpomocoM. Teinomepsl u

TenomMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuoTUll. JIUMjIouaHbld W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omosormunbie  XpomMocombl. [lomoBbie
XPOMOCOMBI.

[enenue kietku — MuTo3. CTauu MUTO3a U IPOUCXOISIINE B HUX MPOLIECCHI.
Tuner Mmuto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHUE MUTO3A.

Perynamuss MuTOoTHYECKOrOo LHUKJIA KIETKU. [Iporpammupyemas KieTodyHas
ru0esnp — anomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, ouggepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
KiemKkay — ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanuu

Tabnuupel 1 cxeMbl: <«OKU3HEHHBIM UK KIETKW», «Murtosdyn, «CtpoeHue
xpomocomy, «Pernukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKa.

JlabopaTopnass  paGora  «l3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenaparax».

JlaGopaTopHasi padora «HaGmroieHre MUTO3a B KJIETKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnapaTax).

Tema 9. Ctpoenne u yHKIIUHA OPraHU3MOB

buonoruueckoe pazHooOpaszue OpPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTA OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBbIE I'pUObI, OJHOKIETOYHBIC BOJOPOCIH, IPYTUe
npoTUcThl. KoIOHMaIbHBIE OPraHU3MBI.



B3anMoCBsA3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHsl HU
cucteMbl opranoB. OpranusM Kak eIMHoe 1eoe. ['omeocras.

Tkanu pactenuid. TUNbl pacTUTEIBHBIX TKAHEH: 00pa3oBaTeibHAas, TOKPOBHAs,
pOBOJALIAsl, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOEHHMs, (PYyHKUUNA U
PACIIOJIOKEHUS TKAHEW B OpraHax pacTEHUM.

TKaHU XKUBOTHBIX M YEJIOBEKA. THWIIbI KUBOTHBIX TKAHEU: IMUTEIIHAIbHAS,
COCIMHUTENIbHAS, MbIIIeyHasi, HepBHas. OCoOEHHOCTH CTpoeHUus, GYyHKIUA U
pacnoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbel. BereratuBHble W TE€HEpPaTUBHBIE OpraHbl pacteHuid. OpraHbl u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMHA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKelneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy kHbII U BHyTpeHHUM ckeneT. CTpOEHUE U THUIIbI
COCUHEHUS KOCTEH.

JBmkeHne  opraHm3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHWU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. J[BMYKEHHE MHOTOKIIETOYHBIX PACTECHHIA:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >XKMBOTHBIX M YEJIOBEKA:
MbliieyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Tutanue opranu3mos. [lornomieHue Boapl, yIII€KUCIOro ra3a i MUHEPAJIbHBIX
BEIIECTB  pacTeHussMu.  [luTtanue  KUBOTHBIX.  BHyTpumosiocTHoe
BHYTPUKIIETOUHOE nuuieBapeHue. [IutaHne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MULIEBAPUTEILHOTO TpakTa. [IumeBapurenvHbie xene3bl. [lumieBaputenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. [[pixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxkHoe nbixanue. [[prxaTenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. [[pIxaHue NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISLUHUM JIETKUX y NTHL U
MJeKonuTaromux. Perymsus npixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHW3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BewecTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucrtemMa [O3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KkpoBooOpamieHusi. IBOJIIOIMOHHBIC
YCIIOXHEHUsI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepla u €€ peryJisiuus.

Brinenenne y oprannu3sMoB. Beijienenue y pacteHuil. Belienenre y )KUBOTHBIX.
CokparutenbHble Bakyosd. Opranbl BblaeneHusa. DuibTpanus, cekpeuus u
oOpaTHOE BCACHIBAHME KAaK MEXaHM3Mbl pabOThl OpPraHoB BbieleHUs. CBs3b
MOJIOCTH Te€la C KPOBEHOCHOM M BBIJICIMUTEIIBHOM CHUCTEMaMH. BbleieHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHue u (pyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M LUCTHI NPOCTEHIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTukya.
CpencTBa MacCUBHOM U XUMUYECKOM 3aIUThl. OUTOHIIUIBI.

3amnUTa 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranusma oT OosesHel. UMMmyHHas cuctema denoBeka. KieTouHblili u
I'YMOpPAJbHBIA HUMMYHHTET. BpOXIEHHBIN W TPUOOPETEHHBIM CreuUICeCKUN
UMMYHUTET. Teopus KIOHaJIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocanuTenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxuMocTh ¥ peryyisiiuss 'y OpranusMoB. PazgpaxumocTts y
OJITHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakumMocCTh U peryisuus y pacCTeHUN.
PocroBble BeliecTBa U X 3HAYCHHE.

HepBHast cucrtema u peduieKTOpHas peryisiius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIBl. DBOIOLUHUOHHOE YCIOKHEHNE CTPOCHHSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOIO MO3Ta TO3BOHOUHBIX >KUBOTHBIX. Peduiekc u
pedekTopHas ayra. be3ycioBHbIE U YCIIOBHBIE pe(IICKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKernes3pl 3HAOKPUHHOM CUCTEMBI K UX TOPMOHBI. JlefcTBHE TOPMOHOB. B3auMOCBSI3b
HEPBHOU M SHIOKPUHHON cucteM. [ mnoranamo-runoduszapHas cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. [1aBnos.

Tabnupel u cxembl: «OJHOKJIETOUHBIE BOAOPOCIHN», «MHOTOKIETOUHBIC
Bogopocin», «bakrepum», «lIpocreiimmey, «Opranbl IBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHuEe JHCTOBOM IUIACTUHKW», «TKaHM KMUBOTHBIX», «CKEIET 4YeIOBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHas CUCTEMaAY,
«BpigenurenbHas cUCTEMa», «DHAOKPHWHHAs cucteMa», «CTPOSCHHE MBI,
«Ammynuter»,  «KuiieunomnosioctHeie», «CxeMa  NUTAaHUA  PACTEHUI,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE TUApBD,
«CtpoeHue IutaHapun», «BHyTpeHHee cTpoeHue N0KIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKoNUTaroIuXx», «HepBHas cucreMa yenoBekay, «Pedexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpenaparbl OJHOKIETOYHBIX
OpPraHU3MOB, MUKpPONPENAPaThl TKaHEH, PAKOBUHBI MOJUIKOCKOB, KOJUIEKI[UU



HACEKOMBIX, WTJIOKOXHUX, XKUBBIE K3EMIUIIPhl KOMHATHBIX PACTEHUH, repdbapuu
pacTeHHl pa3HbBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHUE AJI JEMOHCTPALIMH MOYBEHHOTO U BO3YIIIHOIO MUTAHUS PACTEHUH,
pacHIeTUIeHAs KpaxMalia U OSIKOB MO IecTBUEM (hepPMEHTOB, 000OPYAOBAHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeNIbHBIX JBUKEHUI, MOJICIIH T'OJIOBHOTO MO3Tra Pa3iUYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH pacTCHUN».

JlaGopaTopHasi pabora «/3yueHre TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHrue OpraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHUEe 1 pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKIIIOYas BETreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHA: [OYKOBAaHUE,  CIOPYJISLHUA,
(bparmMeHTanus, KIOHUPOBaHUE.

ITonoBoe paszmHokeHue. IlojoBbIe KIIE€TKH, WM rameThl. Meio3. Craauu
Mmeno3a. [losenenne xpomocom B Meno3e. KpoccuHrosep. buonornueckuii cMpIci
Melo3a W TIOJIOBOro Iporecca. Meilo3 M €ero MecTo B JKU3HEHHOM IUKIIE
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xuBOTHBIX. [1010BbIE Kelesbl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghocenez — 0OHa u3 2nauvix npooiem IMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpuMepe Jarymiku). Jpobrmenue. Tumsl  apoOieHUS.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH NPOOJEHUS MIICKONMUTAIONIUX. 3apOJbIIIEBhIE JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEH U3 3apOoJIbIIIEBBIX JIMCTKOB. B3anmHoe
BIUSHAC YacTeW pa3BUBAIONIETOCS 3apojbllia (dMOpHOHATbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI KUBOTHOIO KakK pPe3yibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha >MOpHUOHANBHOE pPAa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPY>KAIOIIEH Cpebl.

Poct u passutne xuBOTHBIX. IlocTaomOpuonaneHblii mepuon. Ilpsimoe u
HenpsMoe pasBuTHe. PaszButue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX JMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOTO
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupoje. Twumbl pocTta KUBOTHBIX. PaKTOPHI
PEryJsiiuu POCTa JKUBOTHBIX U YesioBeKa. CTaguu NOCTIMOPHOHAIBHOIO pa3BUTHUS



y ’KUBOTHBIX U 4esioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['ametodutr u cnopodut. Meio3 B
YKU3HEHHOM ITuKIIe pacTeHuid. OO6pa3zoBaHue CIop B mpolecce meiosa. ['amerorenes
y pactenuil. Oma0A0TBOPEHHE U PA3BUTUE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OIUTOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUEe U PA3BUTHE CEMEHH.

MexaHu3mbl peryJialuyu OHTON€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpersl: C. I'. HaBammun, X. [lIneman.

Tabnmunel u cxembl: «BereratuBHOoe pa3MHOXKeHHE», «Tumbel Oecronoro
pasMHOXEHUsD», «Pa3MHOXKEHUE XJIaMHAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«PasMHOXeHUE TUAPBDY, «Meho3y, «XpoMocoMbl», «l'ameroreHesy», «CTpoeHue
ANIEKJIETK U criepMmaTo3onsiay, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMOe pa3BuTHEe», «Pa3zBuThe wMaiickoro xykay», «Pa3Butue capaHum»,
«Pa3Butne narymkn», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHHI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYJOJIbHBIX pacTeHUN», «KU3HEHHBIN LMK
MOPCKOM KanmycTbl», «  KM3HEHHBIN LUK MXay, « KU3HEHHBIA LIMKJI MTATOPOTHUKAY,
«KV3HEHHBIN UK COCHBD».

OO6opynoBaHME: CBETOBOM MHUKPOCKOI, MHKpOMpenaparsl SHUIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHrue CTpOCHHMS TOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpenapaTax».

IIpakTuyeckass padora «BrplsiBIieHHE NOPU3HAKOB CXOACTBA 3apOJIbIIIECH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CtpoeHHe OpPraHoB Pa3MHOKEHHUS BBICHINX
PaCTEHHUID.

Tema 11. I'eHeTuka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBIEHUS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHUU I€HETHKH.
Pa6oter H. K. KonsiioBa, H. U. Basunosa, A. H. benmosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE TMOHATUSI U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIC TPU3HAKW, JOMHUHAHTHBIM M PEIECCUBHBIN
MpU3HAaK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsI TUHUS, THOPUIbI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH:  TUOPUAOJOTUYECKUM,  IUTOJOTHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKHIA.

JdemoHcTpanuu



[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «KMeToIbl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopHasi pabGora «JIpo3oduna Kak OOBEKT TI'€HETHYECCKHUX
VICCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBplii 3akoH MeHaenss — 3akoH
eAMHO00pa3us ruOpUI0B nepBoro nokojeHus. [Ipasuno gomuHupoBanus. Bropoi
3aKOH MeHnaens — 3aKOH pAacIIeIUIeHUs NPU3HAKOB. lluTonmormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ nmoTe3a YucToThl raMer.

AHanm3upytollee ckpemnBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBAHMUS.
Pacmiernienre npu3HakoB IIpYU HENIOJIHOM JOMUHUPOBAHNH.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTI0
HacJIeI0BaHUs IPU3HAKOB. LlUTOIOrNYecKre OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS.

CuemnnenHoe HaclenoBanue npusHakoB. Paboter T. Moprana. CuensieHHoe
HACJIEIOBAHUE T'C€HOB, HApPYIICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

['eHeTnka nojga. XpoOMOCOMHBIM MEXaHU3M OIPEAEIEHUS MoJIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbId MOoJ. ['eHeTmueckas
CTPYKTYypa MOJOBBIX XpOMOCOM. HacnenoBanue pu3HakoB, CLEIVIEHHBIX C I10JIOM.

I'enorun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHBIM aienu3M. B3auMonaencTtBue HeauleIbHbIX TI'E€HOB.
KommiementapHocTs. Onucras. [lonumepust.

['eHETMYECKHMI KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOIOTUYECKUX  MPOIECCOB, TMOBEACHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eneTnueckre MEXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUSI «XO35TUH
— TapasuT» U «XO3IMH — MHUKpoOMOM». ['eHeTHueckue acnekTbl KOHTPOIS H
W3MEHEHMS HACJIEICTBEHHON MH(OPMALMU B TOKOJICHUIX KIIETOK U OPraHU3MOB.

JlemoHcTpanuu

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

Tabnuubr u cxemsl: «IlepBoiif 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upyrouiee ckKpemuBaHue», «HemomHoe TOMUHHUpPOBaHHEY,
«CuenyieHHOe Hacle0BaHWe MNPU3HAKOB Y Jpo30¢uibl»y, «l'eHeThka moniay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXeCTBEHHBIN ajjIenu3M», «B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MojeNb I JEMOHCTpPAllMd 3aKOHOB €IMHOOOpasus
ruOpuJ0B TIEPBOTO IMOKOJICHMS W paclIeIUIeHWs MpPU3HAKOB, MOJENIb s
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHMUS IPU3HAKOB, MOJECINb IS



JEMOHCTPAlUM CLEIUICHHOTO HACJIEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPHUIHOTO
CKpEIIMBaHUs y APO30(PUIBD».

IIpakTnueckass  padora  «/3ydyeHue  pe3yJIbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUA Y APO30DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GOpMHUpOBaHMM (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACIICACTBEHHAA U HACIIEICTBEHHASL.

Monudukanuonnas u3MEHUYMBOCTh. Ponb cpensl B (popmupoBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarmoHHbIN
psan u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa Moau(UKAIIMOHHON
M3MEHYHUBOCTH.

['eHoTHNIMYECKast U3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pazHoo0pasus B Mpejiesiax OJTHOro BUA.

MyTanmonHass M3MEHYMBOCTh. BHIBl MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHAYUUPOBaHHbIE MyTauuu. SnepHole U
nuToIUiazMaTuyeckue Myrtauud. CoMaTUYeCcKUE W MOJ0Bble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTaluid. MyTareHbl M HX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOIO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U ONUSEHOMUKA, pOJb dNUSEHEeMUYECKUX Qakmopos 6
HAac1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOS.

JleMoHCTpanun

[Toprpertsr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet u cxeMbl: «Bugel  u3MeHumBOCTHY», «MoauduKaMOHHAS
U3MEHYHUBOCTHY, «KombOuHaTHBHAS W3MECHYHUBOCTHY, «Meio3s»,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus Yel0BeKa», « Bumbl myTamuii».

OOopynoBaHue: XUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) >KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHYUBOCTH.

JlabopaTopHasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psna U
BAPUALIMOHHON KPUBOI».



IIpakTuyeckas padora «Mytamuu y aApo3odunasl  (HA TOTOBBIX
MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun uenoBeka. MexayHapoaHas HporpamMma HMCCIEIOBaHUS TE€HOMA
4yelnoBeKa.  Meroapl  M3y4YeHMsT T€HETHKH  YEJIOBEKa: TE€HEAIOTHYECKH,
OJIM3HEIIOBBIH, LIUTOTEHETUYECKUIA, MOMYJIIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11IP-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUA YellOBEeKa. [ €HHbIE 1 XpPOMOCOMHBIE
00J€e3HH 4YeloBeKa. bolle3HM C HACIEeACTBEHHOM MPerpacloyioKEHHOCTHIO.
3HaYeHuEe MEAMUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUHU T€HETUYECKUX
3a0oyieBaHUI uenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbThupoBaHue. CTBOJIOBbBIE
KJIETKU. [IoHSATHE «TE€HEeTHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAaHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEIIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYysKaroliei cpensl. ['eneTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTun yenoBekay, «MeToJbl U3yUeHUs] TeHETUKU
YeJioBeKay, «l eHeTHYecKue 3a00JICBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIN3 POJIOCIOBHON.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIUU U JOMECTUKALUU. Y YCHUE
H. U. BaBunoBa o LleHTpax NOpOUCXOXKIAEHUS M MHOrooOpasus KyJIbTYpPHBIX
pacteHuil. Posib cenekium B CO3JaHuu COPTOB PACTEHUI U TOPOJ )KUBOTHBIX. CopT,
Mopo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. U. BaBunoga, ero 3nHaueHue Jjisl CeIEKIIMOHHON pabOTHI.

MeTonbl cenekuMOHHOM paboThl. M cKyccTBeHHBIH OTOOp: MacCOBBIA U
VIH/INBU1Y AJIbHBI. DTaIel KOMOMHAIIMOHHOMN CCJICKIIUU. UcnbiTanue
MPOU3BOAMTENECH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OIICHKU
dbeHoTrna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ TToMoIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PainanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak UCTOYHUK MYyTalui y KyJIbTYPHBIX
dbopm opranu3zmMoB. Hcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK 11 momy4yenust ucxonHoro marepuana AJisi CENEeKIHH.

[Tonyuyenue MTOJIUILIONIOB. BryTpuBuaosas rUOpUIU3aIINS.
bnuskopoAcTBEeHHOE — CKpelMBaHue, WiM  UHOpuAMHr.  HeponcrBeHHoe
CKpelllMBaHue, Wik ayTOopuauur. ['erepo3uc u ero mnpuuuHbl. Mcnonws3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuausanus. [Ipeogonenue Oecrutogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIUN PACTEHUN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHuE U U3YyUYECHHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUHN U UX
JUKUX POJIUYEH NI CO3J]aHUsI HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO035MCTBEHHBIX
KYIbTYyp. MH3yuenue, coxpanweHue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JHCUBOMHBIX 6 Yenax YIVYUIeHUs
CYWecmsyrowux U co30aHusi HOBbIX NOPOO, NUHULU U KPOCCO8, 8 MOM Uucie ¢
NPUMEHEHUEM COBPEMEHHBIX MemOo008 HAYYHbIX UCCIe008AHU, NepedosblX uoell u
NepCneKmuGHbIX MexHOA02UL.

JleMoHCcTpanumn

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

Tabnuupl U cxemsbl: «L{eHTpbI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH rOMOJIOTMYECKUX PSAJOB B HACIEICTBEHHOW HU3MEHUYMBOCTH,
«Metonpl cenexkuumny, «Otnanéunas rudpuausanus», «MyTtaresesy.

JlabopaTopHasi padora «/3yueHrne copTOB KyJIbTYypHBIX PACTEHUN U TOPO
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOOB CEIICKIINU PACTCHUI.

IIpakTueckas padora «lIpuBrBKa pacTeHHI».

IKCeKypceusi «OCHOBHBIE METOAbI W JOCTHUKEHHS CEJIECKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHILIUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM YYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1IAOOpPATOPHUIO
arpOyYHMBEPCUTETA UM HAYUYHOTO LEHTPA)».

Tema 16. buoTexHoJ10rus U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIB3yEMbIE B OHUOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKkTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, IMOJIYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenne. Mukpobuonoruueckuii cuHte3. OOBEKTBI MHUKPOOMOJIOTHMYECKHX
texHosorui. [IponsBoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUAIOIIMECS B IPUPOI€ OMOCUHTETUIECKUE Ty TH.

Kiierounas unxkeHepus. MeTonbl KyJlbTypbl KIETOK M TKAHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comaruyeckas ruOpuAM3alUs U COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJIEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANIbHBIX anmumein. HMcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpEHHE. PeKoHCTpyKIus
AWIEKIETOK U KIIOHUPOBAHHUE XKMUBOTHBIX. METON TPaHCIUIAHTALMM AIEpP KIETOK.



Texnonocuu 0300po6nenus, Ky1bmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCcOMHass U Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrxKeHus U MePCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUH. DKOJIOTMYECKUE
U 3TUYECKHUE MPoOIeMbl FTEHHON MHXXEHEPUH.

Menumnuackue Oouotexnosnoruu. [loctrenomuas nudposas meaununa. [11P-
JMAarHOCTUKAa. MeTaOoJIOMHBIN aHaldu3, TEHOLEHTPUYECKUN aHajau3 IMpoTeoMa
YeJOBEKa JUIA OLICHKH COCTOSIHUS €r0o 340pOBbs. MCIonab30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-Omoumxkenepus minsg  pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMILJIEKCHBIX
TKaHEeW CoueTaHHWEM TEXHOJOTUN TPEXMEPHOro OMONMPHUHTHHra U ckaddoiauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecredyeHHus KOMOMHHUPOBAHHOM
3anTel OT Bo3Oyauteneir OPBU, ycraHoBieHHE MOJIEKYJSIPHBIX MEXaHHU3MOB
dbynkuuonuposanusi PHK-cogepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuubl n cxemsbl: «Mcnoap30BaHe MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
POU3BOACTBEY, «KeTouHas nHxkeHepus», «I eHHass HHXXEHepUsD».

JlaGopaTopHasi padora «l/3yueHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IlomyyeHne MOJIOYHOKUCITBIX TPOLYKTOBY.

IKeKypeusi «bHOTEXHONOTMA — BaXXHEWIAsh MPOU3BOJUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHE 3BOJIOLUOHHBIX NpeICTABJICHUN B
OHOJIOTHH

OpomonimonHast teopusi Y. JlapBuna. Ilpeanochulki BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U Hay4dHas JaedaTenbHocTh Y. JlapBuHa.

JBrkyiye cuiibl 3Bostonuu BUA0B 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKCHHUST ~ OpPraHM3MOB, HACIICJICTBEHHAs HW3MCHUYHMBOCThH, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cunTeTnyeckor Teopun d3Bosmonun (CTD). HeltpanbHas
teopust sBomtonnu. CoBpeMeHHass dBOJIOIMOHHAsE Ouosiorus. 3HayYeHUE
HBOJTFOIIMOHHON TEOpHUH B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHCcTpanuu



[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. U. llImansraysen, x. Xomnaeitx, /1. K.
benses.

Tabnuubl u cxemsl: «CucreMa xxuBoil pupo sl (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (HpopMupoBaHUS MPUCTIOCOOTIECHUH Y
pacTeHuil u xuBOTHBIX (110 Jlamapky)», «KapTta-cxema mapiipyta mytemiectBus Y.
Hapsunay, «Haxomku Y. [lapBuna», «@Dopmbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponbl romyOGeit», «MHoroobpasue KyibTypHBIX (OpM KammycTbl», «Ilopossl
JIOMAITHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (mo Y. apBuHy)»,
«CxeMa COOTHOIIECHUS ABMXKYIIMX CHJI 3BOMIOLHUNY, «OCHOBHBIE MOJOKEHUS
CUHTETUYECKOI TEOPUH IBOJIIOLIAN.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTAThI

[Tonmynsiuusa Kak 3J€MEHTAapHAsl €OUHULIA BOMOUUH. COBpEMEHHBIE METO/IbI
OLICHKM T'E€HETUYECKOTO pa3HOooOpa3us U CTPYKTypbl mnomyisnuil. M3meHeHue
reHo(poHa TOMyJSAIMKA KaK DJIEMEHTAPHOE SBOJIONMOHHOE SBJICHHE. 3aKOH
reHetrnueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOpPbI (IBUXKYIIME CHUJIbI) SBOJIONUU. MyTalMOHHBIHI
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp reHOB — ciiydaiiHbie
HEHAaIpaBJICHHbIC U3MEHEHUS YaCTOT ajijiesieil B momyJsanusax. Dh(exT ocHoBaTesl.
Ippexm bymovinounozo eopaviuwika. CHudiceHue 2eHemuyecko2o pasHoobpasus:
npuuunsl u cieocmsust. llposenenue s¢ppexkma opetigha cenos 6 6OILUIUX U MATBIX

NONYNAYUSAX. Murpauumu. N3omsamus MTOMYJISLIAM: reorpaduyueckas
(mpocTpaHcTBeHHAs), OHoIOrHUYecKas (PernpoyKTHBHAN).
EctecTBeHHbIII 0TOOp — HampaBiglOmMi Qaktop 3BoidouUd. DOpMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWHA, CTAOWIM3UPYIOMIUNA, Pa3pHIBAFOIIHIMA
(mm3pyntuBHbBIN). [lomoBoit oTO0p. BO3HWKHOBEHHE U HBONIOIUS COIUATIBLHOTO
MOBEJCHUS )KUBOTHBIX.

[Ipucnoco6seHHOCT, ~ OPraHU3MOB  KaK  pe3yjabTaT  MHUKPOIBOJIOIMHU.
Bo3aukHOBEHNE PUCTIOCOOICHNN Y OPraHu3MOB. ApoMop(O3bI ¥ UANOA AT TAIIHH.
[Tpumeps! mprcocobsIeHni y OpraHu3MoB: MOp(hoIorundYecKkue, GU3n0IOrHIecKue,
onoxumudeckue, ToBeAeHUYeCKHe.  OTHOCHTENBHOCTh  MPUCIIOCOOIIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u crTpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpPO3BOJIIOIMU. M3omsauus — kiatoueBoi (aktop BumgooOpazoBaHusa. Ilytu u
CIIOCOOBI BHU1000pa30BaHUS: AJUTOTIATPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE» (mOTUIIIION IM3AlIHS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl GOpMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.



Posib »BOMIOLIMOHHON OHOTOTHH B pa3pabOTKe HAYYHBIX METO/I0B COXPAHEHUS
OouopasHooOpasus. MUKpOIBOMIONMS U KOABOJIOLUS MapasUTOB U HUX XO35€B.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUUBOCTH K aHTUOUOTUKAM U CIIOCOOBI OOPBHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasT W3MEHYUBOCTHY, «llomymnsimonHas
CTpyKTypa Buaa», «Cxema mposiBiIeHus 3akoHa Xapau—BaitnOepray, «JIBmkymue
CWJIBl HBOJIIOIUNY, «DKOJIOTMUECKass M30JS1Us MONYJISIHUN ceBaHCKOU (openmny,
«I"eorpadrueckast U301 TUCTBEHHULIBI CHOMPCKOM U IMCTBEHHHULIBI 1Ay PCKOID,
«IlonynanOHHbIE BOJTHBI YUCIEHHOCTH XUIHUKOB M XKEPTB», «Cxema nencTBUs
€CTECTBEHHOT0 0TOOpay, «P@opMbI 00pHOHI 32 cyliecTBOBaHUEY, « THIyCTpHAIbHBIN
MenaHu3sM», <«KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
XKUBOTHBIX», «[lpegynpexpaaronias okpacka KUBOTHBIX», «DU3HOJIOTHYECKUE
apantauun», «l[IpucnocoONIeHHOCTh OpPraHu3MOB H €€  OTHOCUTEIBHOCTHY,
«Kpurepuu Buma», «Bunsl-nBoiHuku», « CTpykTypa Buaa B mpupoae», «CrnocoObl
BUJI000pa3oBaHusy, «I'eorpaguueckoe B1ua000pa3oBaHue TPEX BUIOB JIAH IbIIICH,
«JKonoruyeckoe BUI000pa3zoBaHKWE BUAOB CUHULY, «llomuruionasl pacteHuid»,
«KarmycTHo-peieuHbIi THOPUIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3BEepeil ¢ MpUMEPAMH Pa3IMIHBIX IPUCTIOCOOICHHH, Uydelia ITUI] ¥ 3Bepe pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJM3KUX BUIOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
criocobamu.

JlabopaTopHasi paboTa «BbIsBIeHUE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIa».

JlabopaTtopHasi padora «IIprucrnoco0nieHus OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO00Pa3HOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOTHIECKOMY
KPUTEPUIO».

Tema 3. MakpodBoaouus 1 eé pe3yabTarThbl

Metonpl  nM3ydeHHs  Makpol3BOMIOLMHU. [lameoHTOIOrMYecKne  MeTOoJbl
uzyueHus oHBomouud. llepexomubsie ¢GopMbl U (UIOTEHETUYECKUE  PSJIbI
OpraHU3MOB.

buoreorpaguueckue meTonbl u3ydeHus spoitouuu. CpaBHeHue ¢IoOpsl U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbi-
SHJEMUKHU U PEUKTHI.

OMOpPUOIOrMYECKUe U CPABHUTEIbHO-MOP(OIOTHUECKHE METOAbl U3yUEHUS
ABONIOLMH. ['€HeTHyecKkue MEXaHU3Mbl HBOJIOLMM OHTOTE€HE3a M IOSABJICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTHMYHBIE  OpraHbl.
PyaumenTtapHsle  opraHbl M aTaBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHUE,



OMOXUMHUYECKHE U MAaTEMATUYECKUE METO/Ibl U3yUEHUS SBOJIOIUU. | OMOIOTHYHbIE
redbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUITOTEHETUUECKUX IEPEBHEB.

XpOMOCOMHBIE MYTaIlMX U 3BOJIIOLIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMONUU. [IpuHyun cmenvl yHKYyuUll.
HeoGpatumocTs »Bomtonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIAM.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromnep, O. I'ekkens.

Tabmuubl U cxembl: «DUIOreHETUUYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Pununoduts»y,  «CemeHHBbIE
nanopoTHukW», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid) KOHTHHEHTOBY,
«PenukTh», «HaudanpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYUHBIE W aAHAJOTHYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIIaH3e», «[1aBHbIE
HaIPaBJICHUS IBOJIOIUNY, «O0IIHe 3aKOHOMEPHOCTH IBOJTIOTIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpraHW3MOB, MYJISIKHM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TrUmoTe3bl NpPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
nancrnepmusi. JJoHay4yHble TpeACTaBICHUS O 3apOXKICHUU KU3HU (KPEaLOHHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ ONpOBEpKeHUE onbiTamu .
Penu, JI. Cnannanuanw, JI. [1actepa. [Ipoucxosxienne skM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOpPraHUYECKOU 3BOJIFOLIUH. ITimanerapHas
(reojoruueckast) SBOJIONUA. XHMHYECKAs OHBOIIONMSA. AOWOICHHBIM CHHTE3
opraHuyeckux BemiectB u3 Heopranuueckux. OmbiTr C. Mumnepa u I'. FOpwu.
O6pazoBanue noaumepo U3 MmonomepoB. Koanepsatnas runoreza A. 1. OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XongelHa, reHeTtuyeckas rumoreza [
Ménnepa. PubGozumsl (T. Yexk) u runoresa «mvupa PHK» VY. I'mnbepra.
dopMmupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Hctopus 3emiin u MmeToibl €€ n3yudenus. MickonaeMble OpraHu4eCcKUe OCTAaTKHU.
['eoxponosiorust u €€ Meroabl. OTHOcUTENbHAS W AOCOJIOTHAsI T€OXPOHOJIOTHA.
['eoxpoHoOJIOrnYecKast mKajaa: Y0HbI, dPbl, IEPUOJIbI, TOXU.

HadanbHbie s3Tanbel opraHuydeckod HBoJOIMU. [losBiaeHHE W 3BOIIOIUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKU KaK aHAJIOT MEePBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.



[Ipoucxoxxnenne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUPYCOB. [IpoucxoxkneHue MHOIOKIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHUHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacteHnii. Bpixox pacrenmii Ha cymy. IlosBieHME CHOpPOBBIX pAacTEHHU H
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHue NBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONMHA KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — IMOSIBIICHUE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii um pentwinii. [IpoucxokneHne MICKOMUTAIONUX U
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM W IEepuoAaM: apxeu, MPOTEPO30M,
rajgeo30ii, Me3030M, kaitHO30#. O0I11as XapakTepruCcTHKa KJIMMaTa U Te0J0THUYECKUX
nporieccoB. [losiBneHne u paciBeT XapaKTepHBIX OPraHU3MOB. YTIe0O0pa3oBaHHeE:
€ro yCIJIOBUA U BIIMSHUE Ha Ta30BbIi cocTaB aTMOc(hephl.

MaccoBbie BBIMUPAHUSI — 3KOJOTHMYECKHE KPU3UCHI Mponuioro. [IpuunHsl u
CJIIEICTBUS MAacCOBBIX BbIMHpaHHUl. COBPEMEHHBIM HKOJOTHYECKUU KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenus 6uopazHoodpaszus Ha 3eMIie.

CoBpeMeHHas cUCTeMa OpraHMYecKoro mupa. [IpuHIUNBE KiaccupuKamuu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTaHU3MOB.

JleMoHCcTpan U

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. [lactep, . . Meunukos, A. U.
Omnapun, /Ix. Xongeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuer u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHHIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Mmmepa, I'. FOpmy,
«JTanbl  HEOPTraHUYECKOW  ABOJIOLMMNY»,  «['€OXpOHOJOrMYecKas  IIKauay,
«HayvanbHble 3Tanbl OPraHUYEcKOM »BOMOLMNY, «Cxema oOpa3oBaHUsI PyKapUOT
nyTéM cumoOnoreneza», «Cucrema XKuUBOH TpHPOABD», «CTpoeHUE BHUPYyCay,
«Apomopdossl  pacrenuit», «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHOroknerounsie Boaopocian», «Mxwuy», «llamoporHukm», «l'onocemeHHbIe
pactenus», «Oprassl HIBETKOBBIX pACTEHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3sl KUBOTHBIX», «lIpocTeitimey, «Kumeunononoctueiey, «Ilnockue
yepBu», «YUnenucronorue», «PwuiOb», «3emHOBOmHBIEY, «lIpecmbikatomuecs,
«lItney, «Miekonurarommue», «Pa3BuTue )Xu3Hu B apXeHUCKou 3pe», «Pa3putne
JKU3HU B TIPOTEPO30OMCKON dpe», «Pa3BUTHE KU3HM B MAJICO30MCKOU 3pey,
«Pa3BuTHe XKU3HU B ME3030MCKOU Ipey, «Pa3BUTHE )KU3HA B KaWHO30KMCKOMN 3pey,
«CoBpeMeHHasi cucTeMa OpraHuYeCcKoro Mupay.



O6opynoBanue: TepOapuyd PACTCHHM PA3IUYHBIX OTICIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIayKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydesia ITHUI] U 3Bepei, KOJUICKIIUH
OKaMEHEJIOCTEeH, TMOJIE3HBIX MCKOIMAEMbIX, MYJSI)KM OPraHUYECKUX OCTAaTKOB
OpraHU3MOB.

Bupryansnas n1aboparopnas padora «MozaenrupoBaHue onbITOB Muiuiepa—
KOpu no n3y4ennio abMOTeHHOT0 CHHTE3a OPTraHNYECKUX COSTMHEHHUH B TIEPBUYHON
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONHCAHUE HMCKOMAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3ydyeHne OCOOCHHOCTEHl CTPOCHUSI PACTECHUM
Pa3HBIX OTHEIOBY.

IIpakTnyeckas padora «/3yueHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOr eHe3

Pa3znensl 1 3aaa4 aHTPOMOJIOTUH. METO 1bl aHTPOMNOJIOT U H.

CraHOBJIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4eJIOBeKa. PennrnosHbie
B033peHus. COBpEMEHHbBIC HAYUHBIE TEOPUH.

Cx0/1cTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBuzeTenbcTBAa  CXOACTBA  4YEJOBEKA  C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JIOr0-OMOXUMHYECKHE,
noBesieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMIUIEKC
CBA3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CHUTHAJbHOU
CUCTEMBI.

JBmkyuire cuibl ((pakTopsl) aHTpONOreHe3a: OMOJIOTHYECKHE, COIANIbHBIC.
CooTHoleHUEe OMOTOTUYECKUX U COIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHME 4YenoBEKOOOpa3HbIE O00E3bSHBI
(MpOKOHCYJIBI) U paHHUE MOHTHUIBI — OOIINE NPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U
Mo1e. ABCTPAJIONUTEKU — ABYHOTHE IIPEAKH JIIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYAUU TpyAa. UeloBeK NMPSIMOXOSIIMNA U IEPBBIN BBIXO JIFOJCH 32
npenensl Adpuku. YenmoBek reitaenboeprekuii — o0l mpeok HeaH IePTaAThCKOTO
YeJI0BEKa M YEJIOBEKAa PasyMHOro. YeOBEK HEaHAEPTAJbCKUK KAaK BHUJ JIIOJACH
XOJIOAHOTO KiIMMara. YeloBEeK pa3yMHBId COBPEMEHHOIO THIIA, JECHUCOBCKUN
YeJIOBEK, OCBOCHME KOHTUHEHTOB 3a mnpenenamu Adpuxu. [lameorenervka u
NaJI€Or€HOMUKA.

DBOJIONUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOIMYJISIITUSIX
yesioBeka. MyTalMOHHBIN Tpouiecc U mnoiaumopdusMm. [lonmynsiroOHHBIE BOJHBI,
npeiid reHoB, murpaius U «dPGEKT OCHOBATENSN» B MOMYJISIIIUIX COBPEMEHHOIO
YeJIoBeKa.



Yenoseueckne pacel. [loHsatue o pace. bomblime pacbel: €BpOneouIHAsS
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTu paccesieHHs 4YeliOBeKa I10 IIJIaHeTe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacus3Ma.
[IpucnocoOeHHOCTh 4YeJOBE€Ka K Pa3HbIM YCJIOBUSIM OKPY KAlOIIEW CpeJpbl.
Bnusnue reorpadudeckoit cpesl 1 Aperida reHoB Ha MOPGHOIOTHIO U PU3UOTIOTHIO
YeJI0BeKa.

MexaucuuiuinHapHble  MeToabl B (usnueckodl  (OMOJIOTHYECKON)
AQHTPOTIOJIOTUH.  DBOJIOIIMOHHAS ~ QHTPOIOJOTHS M MMaJICOAHTPOIOJIOTHUS
YeJIOBEUYECKUX MOMYJISIIui. buoconuanbHble UCCIEAOBaHUS MPUPOJbI YEIIOBEKA.
HccnenoBanre KOIBOIIONUH OMOJIOTMYECKOTO W COIMATILHOTO B YEIIOBEKE.

JdeMoHCTpanuu

IToprpetsr: Y. lapBuHn, JI. Jluku, A. . Porunckui, M. M. ['epacumos.

Tabnuiel u cxeMbl: «MeTo/Ibl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeNeT YenoBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOT€HE3a», « DBOJIFOLIMOHHOE
IpEBO  4eJoBeKa», «ABcrpamonutek», «UYenoBek  ymensli», «Yenosek
NPSMOXOISIIIHY, «/lenncoBckuil yenoek» «Heanaepranbipny, «KpoMaHbOHITED,
«IIpenku yenoBekay, «ITarnbl IBOJIOIUHU YEJIOBEKa», «Packl uemoBeKkay.

OOopynoBaHue: MYJISDKM — OKaMEHEJIOCTEH, TMPEeAMETOB  MaTepUalIbHOU
KyJbTYypbl TIPEAKOB 4YEJNOBEKa, penponaykimu (pororpadum) KapTuH C
MU(DOTOTUYECKUMU W OHONEHCKUMH CIOKETaMHM TPOMCXOXKICHHS UeIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIETh
yeperna yejaoBeKa 1 ueperna IMuMIIan3e, MOJIeIb KUCTU Y€JIOBEKA M KUCTH IIUMIIaH3e,
MOJIEJIN TOpCa MPEIKOB YeIOBEKa.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0XKICHUEM).

IIpakTnueckas padora «/3ydeHre S3KOJOTMUECKUX aanTalllui 4eT0BeKay.

Tema 6. Dxkojoruss — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB U
HAJIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKlIed cpeaou

3apoxaeHue U pa3BuTHe 3Kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencau, B. H. CykauéBa. Paznenbl u 3amauu
9KOJOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Meroasl skonoruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B IKOJIOTUH:
NpupoHble W jgaboparopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPHUHT
OKpY’Karolel CpeIbl: JIOKAIbHBIN, perHOHAILHBIN U TJI00ATbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHUM Ui YEJIOBEKa. DKOJOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBAa CBsI3€i YenoBedecTBa ¢ Mpupojoi. dopmMupoBaHue
AKOJIOTHUYECKOHN KyJIbTYPhl U SKOJIOTMYECKON IPAaMOTHOCTH HACEICHUSI.



JlemoHcTpanuu

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynee, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3nensl skonorum», «Meroabl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbI».

JlaGopaTopHas padora «3yueHnne METOJ0B AKOJIOTUYECKUX
HICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kinaccudukanms
HKOJIOTMYECKUX (DAKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpOonoreHHble. Oomune
3aKOHOMEPHOCTH JCHCTBHUS 3KoJornueckux ¢akrtopos. [IpaBuno muaumyma (K.
[Hnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue ¢akrtopel. CBeT Kak sKonorumdyeckuid (axrop. JleilcTBue
pPa3HbIX YYaCTKOB COJIHEYHOI'O CIEKTpa HAa OPraHu3Mbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOLIEHHIO K cCBeTy. CUTHAJIbHAas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak skonorudyeckuid (axrop. JleiicTBue TemMiepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skojormdeckuin (daktop. I[lpucmocobrmenus pacTeHUil K
nojJiep>kaHui0 BoaHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rmyOWHHAs ~ TOJAMOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpesi 0buTanusi opranu3moB. [IpucnocoOaeHnss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornyeckue putrmbl. BHemHue W BHyTpeHHHE pUTMBL. CyTOYHBIE M
roauuHbie pUTMbI. [IpuCocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUM KU3HU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 XKHU3HEHHOH popMme. XKu3HEHHBIC
dbopMbl pacTeHHWI: JEpeBbs, KyCTApHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI KUBOTHBIX: THUIPOOUOHTHI, T€OOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HH.

buoTtnueckue daktopsl. Bunbl 6MoTHYECKUX B3aMMOCHCTBHIM: KOHKYPEHIIHS,
XMIIHUYECTBO, CUMOMO3 U ero Qopmsl. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTUYECKHX B3aUMOACUCTBUU JUIsl CYIIECTBOBAHMS OPraHU3MOB B CpEZE
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuu

Tabmuubl U cxembl: «Jkonorudyeckue @akropb», «CBETOBOH CIEKTpPY,
«IKOJIOTUYECKUE TPYIIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TEIIOKpOBHbIE
JKUBOTHBIE», «XOJIOMHOKPOBHBIE JKUBOTHBIE», «DU3HOJIOTHUECKHE aaanTaluu
KUBOTHBIX», «Cpembl o0OWTaHWsSI OpraHU3MOB», «bHONOTHYECKHE PUTMBIY,
«Kuznenneie Gopmbl pacTeHuil», « KusHeHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTEMa XBOMHOro Jieca», «llemu nuranusy»,
«XUITHUYECTBOY, «ITapazuTnzm», «KoHKypeHIm», «CuMbmo3»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSIHUIO Pa3UYHBIX JKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUU TEIUIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, Uydesa NTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduraMm, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIIN, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpejax,
repOapyu Y KOJUIEKIMM pAaCTEHUH M SKUBOTHBIX, OOJaJAOMIMX YepTaMu
IPUCHIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUM KU3HHM, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
’KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOJICHCTBUSAX.

Jlabopatopnass padora «BblsBiIeHHE NPUCIOCOONCHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsiBIeHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlabopaTtopHasi paboTa «AHaATOMUYECKHE OCOOEHHOCTH PACTEHUHN U3 pa3HBIX
MEeCT OOUTaHUSI.

Tema 8. Ikos10rusi BUA0B U MOMYJIANMA

OKOJIOTUYECKHE  XapAKTEPUCTUKHU MOMYJISIIIUY. [Monynsiuust ~ kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, pu3nueckux 6apbLepoB U
0COOEHHOCTEHW OMOJIOrMH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysinuid. OCHOBHBIE TIOKa3aTEIW MOMYJSLUWNA: YHUCICHHOCTb, IUIOTHOCTb,
BO3pAaCTHasT W TMOJIOBAasl CTPYKTypa, POXKIAAEMOCTh, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUI.

DkoJioruyeckas cTpykrypa nomyiasuuud. OneHKa YUCIEHHOCTH TOIMYJISLHH.
JAvuHamuka nonyiasiuuu U e€ peryisuua. buoTMdeckuil MOTEHIMaNl MOMYJIALHH.
MopenupoBanue IMHaMUKH NOMyJsinu. KpuBble pocTa YUCIAEHHOCTH MOIYJISLNAH.
KpuBble BbDKMBaHUSA. Perynsnus YWCICHHOCTH TOMYJISIHA: poyib (PaKToOpoB,



3aBUCAILINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTHYECKUE CTPATEeTUX BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
MoJienb sKosiornueckon Humm Jx.M. XartumHcona. Pasmepsl 3k0on0rndeckou
Huiy. [loTeHnnanbHas U peanTu30BaHHAas HUILIY.

Bun kak cucrema momynsiumii. Apeansl BUIAOB. BUAbl U HUX KHU3HECHHBIC
CTpaTeruu. JKOJIOTMYE€CKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJECHUS W MHrpaluid KUBOTHBIX. buoiormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JleMoHCcTpanumn

[Toprper: x. Y. XaTunuHCOH.

Tabmuubl U cXeMmbl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU MOMYJIAIUNY,
«IIpocTpaHCcTBEHHass  CTpyKTypa  Iomyisiuum», «Bo3pacTHble  NHpaMHUAbI
nonyysiun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3iuyHbIMU
opranuzMamMmn», «Mogenb 3kosiorndeckor Hummu [[x. M. XatunHconay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

JlabopaTtopHnasi padora «IIpucnocobsieHrs ceMsH pacCTeHUH K pacCelCHUION.

Tema 9. IKos10rusi CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OkocucteMa kak oTKpbiTas cuctema (A. JIx. TeHncnu). OyHKIMOHAIBHbBIC
OJIOKM OpPraHu3MOB B IKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBbI U Wbl B 3KOocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHbIE OKA3aTeNH HIKOCUCTEMBL. bruoMacca u mpoAyKIus. IKOJIOTHYeCKHUE
nUpamMubl YUcesl, 0MOMacChl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBudHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KnumakcHnoe cooOmiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuposHbIE YKOCUCTEMBI. JKOCUCmeMbl 03€D U pPeK. IKOCUCmeMbl MOpeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrposkocuctema. ArponeHo3. Paznuuus
MEK]ly aHTPONOTEHHBIMU U MPUPOAHBIMU YKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [‘opoxackas
bnopa u ¢ayna. CuHaHTpomnuzalus Tropojicko ¢ayHbl. buomorunueckoe u
X03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackaonoz2o agpgexma u 6ud08-30upuxamopos (Kiouesvlx
81008) 8 GyHKyuoHuposanuu sxkocucmem. [IepeHOC PHEPTHH W BEIIECTB MEXIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTDh OPTaHU3MOB, MOMYJISIIAA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexarnuzmbl 6030elicmsust 3a2psA3HeHU PAZHBIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbL
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 8030eticmeusi. MeToIoIoThs
MOHHUTOPUHTA €CTECTBCHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

JleMoHCcTpanumn
[Toptper: A. JIxk. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OumoueHo3a»,  «OKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DyHKIHOHAIbHbIE
IPYIIIBI OPTaHU3MOB B SKOCHCTEME», « KpyroBopoT BemecTs B 3kocucTeme», «Llenn
nuTaHus (macTOWIHAs, HOeTpUTHasA)», «IKOJOTHYEeCKas NUpaMuaa YuCem,
«JKonoruyeckas mupamuia OMOMaCChl», «IKOJIOTHYECKas MUpaMUia SHEPTUNY,
«O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHoBleHHE Jieca Tocie
noxapa», «9KOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB M IOTOK
SHEPIHUH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uydea NTUIl U
3Bepeid, repOapuu KyJIbTYypHBIX M TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo0o3KOCUCTEMBD».

JlabopaTopnasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX)).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXO/I0JIbHBIN UM TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKypeust «IDKCKYpCHs B arpodKocucTeMy (Ha TOJe WM B TEIUTUYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obOmemnanerapHas o0osiouka 3eMIIHM, TH€ CYIIECTBYET WU
CyIlIeCTBOBaJIa KM3Hb. Pa3BuTHe npeacTaBieHuil o ounocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocepe. Obnactu 6nocdepst u e€ cocran. XKupoe
BEIECTBO OHochephl v ero PyHKIUU.

3aKOHOMEPHOCTH CyIecTBOBaHUS Onocdepbl. OcoOeHHOCTH OHOChEpH Kak
rio0anbHON PKOoCUCTeMBI. J[MHamMudeckoe paBHOBecue B ouochepe. KpyroBopoTsl
BEIECTB U OMOTr€OXUMHUECKHE IUKIIBI (YTaepo/a, a30Ta). PUTMUYHOCTH SIBJICHUH B
ouocdepe.



3oHankHOCTH OMocdepsl. [TousTre 0 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOWHBIE Jieca, CMENIAaHHbIE M IIHUPOKOJHUCTBEHHBIE Ji€ca, CTENHU, CABaHHBI,
MyCThIHU, TPONTUYECKHE JIeCa, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA U
onochepHbIX PyHKITUH.

JlemoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabnumel u cxembl: «['eocdhepsr 3emnn», «KpyroBopor azora B IpUpPOJE»,
«KpyroBopot yriepona B mpupone», «KpyroBopor kuciopojga B TpUPOJE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Knumarnaeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemannsliii gec», «IIIUpoKOINCTBEHHBIM
necy, «Crenby, «CaBanHay, «[lycteiasay, « Tponudyeckuid gecy.

O6opynoBaHue: repoapuu pacTEHUN pPa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnoBek u okpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MpUYMHBL. Bo3geicTBue ueloBeka Ha
ouocdepy. 3arpszHeHre BO3AyHON cpeabl. OXpaHa BO3lyXa. 3arpsi3HeHHUEe BOIHON
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspyiienune mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHnenne kimmara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENBHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacubie kuuru. Oco0o oxpansiemble mnpupoanbie Tepputopun (OOIIT).
Borannyeckue caapl ¥ 300JI0TMYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€  MPUPOMOMONB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emian. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
nporneccoB. Cucmemmuvie uUcCcle008anus nepexooa K pecypcocbepezarowel u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nNO COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbL
aKopeadburumayuyu dKocucmem U cnocooos 60pvObLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyxkyus MopcKux u HazemMHvIX IKOCUCHEM.

JleMoHCTpanumn

Tabnuibl 1 cxeMbl: «3arpsi3HeHne aTMocepbi», «3arpsa3HeHue ruapochepon,
«3arps3HeHue nouBb», «[lapaukoBbiit a3ddexT», «Ocobo oxpaHsieMble MPUPOIHBIE
TeppuTOopun», «Moaenn yrnpaBisieMOro MUpay.



O6opynoBanue: ¢oTorpapuu OXpaHSIEMbIX PACTCHHM W KUBOTHBIX KpacHou
kHuru Poccutickon ®enepanuu, KpacHol KHUTHM peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycraHaBnmuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OoOy4alolmMUMuUCs TMPOrpaMM CpefaHero oOmiero oO0pa3oBaHUs: JIMYHOCTHEIE,
METAaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBbI 1O OUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTU
U CAMOONpPENENEHUI0, Haiuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTHUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS SKOTOTUYECKON KYJIbTYPBI,
CHOCOOHOCMU CMABUMb ETH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHUN JOCTUTAIOTCS B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOW JESATENIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMU COLIUOKYJIBTYPHBIMHU, HCTOPUUYECKUMU U JTyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TMPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
caMOpa3BUTHUS, pa3BUTHS BHYTPEHHEH TMO3UUUU JIMYHOCTH, NAaTPUOTH3MA U
YBOKEHHS K 3aKOHY W MPABOMOPSAJIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XCHUS, OCPEKHOr0 OTHOUICHUS K KYJIbTYPHOMY HacCIEAUI0 U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOJIE U
OKpYXarUIen cpee.

JIn4HOCTHBIE PpE3yNbTaThl OCBOCHHS YyueOHOro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CITIOCOOHOCTH 00YYarOIINXCsl pyKOBOJCTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONbITA W OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HAaIpaBICHUN
BOCIIUTATEJILHOM JIESITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:KaIaHCKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YUYaOMIETrocs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JISITEIIBHOCTH IIPH CO3aHUN YUISOHBIX
MIPOCKTOB, pEIICHUHW YyYeOHBIX M [O3HABATENBHBIX 3a/a4, BBITTOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMH YOSKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMHU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B TIPOILIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX W MCCIEAOBATENbCKUX 3a/ad, YBaXXUTEIbHOIO
OTHOIIIEHUSI K MHEHMIO OIMOHEHTOB MPH OOCYXJACHHUM CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM IpakTIaHCKOW MASHTHYHOCTH, TAaTPUOTHU3MA,
YBa)XEHHUS K CBOEMY HapoOJ1y, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM Kpal, CBOIO POJMHY, CBOHl SI3bIK M KYJbTYpPYy, IMPOIUIOE W HACTOSAILEE
MHOTOHALIMOHAJIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MIPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHC U
pa3BuUTHE OWMOJIOTHHM, TMOHUMAHHS 3HAYCHUS OWOJIOTUM B TIO3HAHWK 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTRA;

unelHas yoexxI€HHOCTh, TOTOBHOCTh K CIIY)KEHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW pOCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYHUBOTO Oy IyLIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPUHATUS IIEHHOCTEM CEMEWHOM JKM3HU B COOTBETCTBUHM C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;

MOHUMAHUE YMOITMOHATBLHOTO BO3ICHCTBUSI JKMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢u3nyeckoro BocnutaHusi, GOPpMUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0J1aroNOJyYHusi:

NOHMMAaHHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a *KHu3HU (310pOBOE
MUTaHue, COOJII0ICHIE TUTUEHNYECKHUX MPABUII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATHA W OTHbIXa, peryjspHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

MOHMMAaHUE 1EHHOCTH TNpaBUJ HHJIUBUAYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacHOro0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTbB K TPYy, OCO3HaHHE LEHHOCTH MacTepCTBa, TPYA0IO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKylO JEATEeIbHOCTD;

HWHTEpEeC K pa3iMuHbIM cdepam MpodecCUOHATBHON JeATeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud U Pean30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0 M C€aMOOOpa3OBaHHMIO Ha
MPOTSKEHUHN BCEH KU3HMU;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K TPUPOC KaK HICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KyJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYXarUIEH CPeIbL;

OCO3HAHHE TJI00ATBHOTO XapaKkTepa JKOJIOTMUECKHX MpoOJjeM M IMyTed uX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIE TP U3YUECHUU OHMOJIOTHH 3HAHUS
M yMEHUS TpU  pEHIeHuH TOpoOsieM, CBSA3aHHBIX C  PalMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOJICHHE  TpaBWJ  TOBEJEHUS B TIPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUE pABHOBECHUS B HOKOCHCTEMAxX, OXpPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HEMPUATHE AEHUCTBHM, IPUHOCAILNUX BPE OKPYKAOIIEH MPUPOTHOM
cpe/ie, YMEHHE MPOrHO3UPOBATH HEOJArONMPUSITHBIE YKOJIOTHYECKHUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HAJIMYUE Pa3BUTOTO SKOJIOTMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKON KYJIbTYpPHI,
OTIbITa JeSITeIbHOCTH HKOJIOTUYECKOM HalpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMM B TIO3HABATEIbHOW, KOMMYHHUKATHBHOW WM COLMAJIHHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEIHHOCTH SKOJOTHIECKON
HaIpaBJIEeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOIO Ha JHAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENbCKOW KYyJIbTYyphl KaK CpPEICTBa
B3aMMOJCHCTBHS MEXKIY JIOAbMH U MMO3HAHUS MUPA;

NMOHUMAaHUE CHenuPUKU OHOJOTUM KaK HAyKd, OCO3HAHUsA €€ poJu B
(GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
NPECTaBICHUS 00 OKPYXKAIOIIEeM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YEJIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHHH MpodiIemM
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTH OHMOJOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
oOecriedeHrss HOBOTO YpPOBHS Pa3BUTHS MEAWIIMHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0OBEYeCTBa, MOUCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieueHusi  MepexoJa K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHATIHLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB M (POPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJNYYEHUH OWOJIOTMYECKUX 3HAHUM B IEISIX
NOBBIIICHHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYaromuxcs, GopMHpPYyEeMOit
pU U3yYEeHUU OMOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HAHMs JIs aHajiu3a u
OOBSICHEHUSI SIBICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINUX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE Hay4HbIX (AKTOB U
UMEIOUINXCS JaHHBIX C LEJbIO MOTYUYEHHs! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS IS
petieHus IpoOsieM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHAX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW MAESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATENbHOCTh MHANBUIyalIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTb K  HENpEephIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AKTUBHOMY TOJYUYEHHUIO HOBBIX 3HaHUM 1o Ouonornu B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTo mnpenmera «buomorusy»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHUPOBO33PEHUSI OOYHAIOUTUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, PHEPTHs, SIBJICHHUE, MPOLece,
CHUCTEMa, Hay4YHbIH (haKT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
ucclieIoBaHne, HaOII0/ICHUE, U3BMEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHbIe JeiCTBUS (IIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSATHBHEIC),
oOecrieunBaromue GpopmupoBaHue GyHKIMOHATHHOW IPAMOTHOCTH M COLIMATIbHOMN
KOMIIETEHIIUU  OOYYalOIIMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIE TEHCTBUS B TTIO3HABATEILHON U COIMMAILHON TTPAKTHKE.

B pesynbrate uzydeHusi OM0JIOruy Ha ypOBHE CPEAHEr0 00111ero o0pa3oBaHuUs
y obOyuatomerocs OyayT chOpMHUpPOBAaHBI TO3HABATENbHBIE YHUBEPCAIbHBIC
yueOHbIEe JEeHCTBUS, KOMMYHUKATHBHBIC YHHUBEpPCAJIbHbIC Yy4eOHbIE IEHCTBUA,
PETYJISATUBHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUS, COBMECTHAS JIEATCILHOCTD.

MeranpenMeTHbie pe3ysibTaThl OCBOCHHS MPOTPaMMbl CPEIHETO OOIEero
o0pa30BaHUs JJOJDKHBI OTPaKaTh:

OBaaneHue YHHBepPCAJIbLHBIMH yueOHBIMU NM03HABATEIbLHBIMH
NefCTBUAMM:

1) 6a3oBble JJOrHYECKHe TeCTBHS:

CaMOCTOATETLHO  (OPMYNIHpPOBATH W aKTyalH3upoBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWHM 3HAHWA MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cUHTE3a, CpaBHEHUS, KiIaccuuUKaIi, 0000IIeHNs ), PACKPHIBATH CMBICI
OMOJIOTUYCCKUX TOHATHH (BBIICIATh UX XapaKTCPHBIC MPU3HAKH, YCTAaHABIIUBAThH
CBSI3H C JIPYTUMH TTOHSATHSIMH);

OTIPENICNIITh 1EIU JEeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE MOHATHUS JUTSl O0OBsICHEHUS (DAKTOB M SBJICHUIN
YKUBOM IIPUPOLBI;

CTPOUTH JIOTUYECKHE pPACCYXKIeHUS (MHIYKTUBHBIC, EAYKTUBHBIC, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJICITBHBIE CPEACTBA ISl TTPEACTABICHHS CYIIIECTBEHHBIX
CBA3CH M OTHONIEHWH B M3yYaeMbIX OHOJOTHYCCKUX OOBCKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJa, BBIABICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX
HMCTOYHUKAX;



pa3palaThIBaTh IUIaH pElIeHUs MpoOJeMbl ¢ YYETOM aHajan3a HMMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEepUaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIIOJIHATH pa0OTy B YCIOBUAX PEaJIbHOI0, BAPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeN0BaTEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4e€OHO-MCCIIEIOBATEIbCKON U MPOECKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3penieHus: NpoOiieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IOHUCKY METOJ0OB PELIEHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLMsIX, B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHUpPOBAaTh HAYUYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOMU
JESATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

BBISIBJISITh [IPUUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PelleHus, HaXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE€ pEUIEHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHbII IIOUCK MEpEeHOca CPEACTB M CIOCO00B
JeUCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh NEPEHOCHTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE MJIEH, MpejJlaraTb OPUTMHAIbHBIE MOJXOAbl M PELICHMUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOITYCKAIOIINE AIbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JsuTeparype, OHOJIOTHUYECKUX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAJIN3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTaBICHUS, KPUTUYECKH OIICHUBAThH
€€ T0CTOBEPHOCTh U HEMNPOTUBOPEUYHBOCTb;



bopMyIUpPOBATh 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METOJBI MPU TIOUCKE U
otOope Ouosornueckor MHGOpPMAIMH, HEOOXOAMMOM ISl BBHIOJTHEHUS YUEOHBIX
3aadq;

pUOOpETaTh OIBIT KCIOAB30BaHUSA HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IAYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMATbHYIO  GOpMYy  TMPEACTABICHHUS
ounosorudeckoi nHGopManuu (CxeMbl, rpadUKy, TUArpaMMbl, TAOTHUIbI, PUCYHKH U
Apyroe);

UCTIONB30BaTh HAYYHBIM S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ononornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusudeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOpeBHaTypy, HOMEHKIATYDY,
UCIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACTO3HaBaHWA W 3alUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMU JeHCTBUSIMMU:

1) obmmeHue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(epax KM3HU, aKTUBHO y94aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHH TIO CYHIECTBY OOCYyXKTaeMoW TeMmbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBHITIOJIHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPEChl U COTJIACOBAHHOCTH MO3MUIIMN JPYTUX YYACTHUKOB
JManora Wik JUCKYCCHH);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHHs, MOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJCUCTBUS, MOHUMATh
HaMEPEHUS PYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOMH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAIbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUH YIeOHOM 3a1a9m;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJieHA KOJJIEKTUBA;

NPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,



pacnpenensiTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXKIaTh pEe3YJIbTaThI
COBMECTHOM pabOThHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/a M KaXO0T0 YYaCTHUKA KOMAaH bl B OOIIIHIA
pe3yJbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHWBATH WAEU C NO3UIUHA HOBU3HBI,
OPUTMHAJIbHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU A€CTBUSIMH:

1) camoopranu3anmsi:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBISABICHUS TPOOIEM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKaX IO OTHOLICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIPHO OCYUIECTBIISATH IMO3HABATEIBHYIO JEATEIbHOCTD, BBIABIISATH
npo0JeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JIEITENBHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C YUETOM UMEIOIIINXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTCHUN;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYIUIUU B
pa3HbIX O0JIACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOW 00pa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJ€Th HABBIKAMHM  TO3HABATENHbHON  pediekcuu  Kak  OCO3HaHUS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBaTh PUCKUM U CBOEBPEMEHHO MPUHHUMATh PELIEHUS IO HX
CHUKEHHIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX NPU aAHAINW3€ pEe3yJIbTaTOB
JIEATENbHOCTH;



3) npuHsiTHE CeOs U APYTUX:
MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
MPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIU3e pPe3yJbTaToB
JeATEIIbHOCTH;
IIPU3HABATh CBOE IIPABO U MPABO APYTUX HA OLINOKY;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIUU JPYTOTO YETIOBEKA.
HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMera
«buonmorusiy Ha yriayOJaE€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIICUYCHHE
npoduibHOoro  oOydenust  oOydvaronuxcst — Owosormr. OHM  BKJIIOYAIOT:
cnenupuyeckue sl OMOJOTUH HAYyUYHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUH 110
OCBOEHHIO, UHTEPIPETALMHU U MPEOOPA30BAHUIO 3HAHWM, BUJbI JEATEIBHOCTH MO
MOJIYYCHUIO HOBBIX 3HAHUW M WX NMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peaNbHBIX XU3HEHHBIX cUTyalusax. lIpenMerHbie pe3ynbTaThl MPEACTaBICHBI MO
rojiaMm U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWUU €CTECTBCHHO-HAYYHOW KAapTHUHBI MUpA, B
MO3HAHWU  3aKOHOB  TPHUPOABI M  PEUICHUH TMPoOJeM  PalOHAIBLHOTO
IPUPOAOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonooruu;

BJIQJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KHU3Hb, KIIETKA,
OpraHu3M, MeTal0oJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U PA3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacnenctBeHHocTu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHH ), 3aKOHBI (€MHOO0pa3us
MIOTOMKOB [E€PBOr0 IOKOJEHHUSI, PACUICIUIEHUS, YUCTOTHl T'aMET, HE3aBHUCUMOIO
HacienoBanust [. MeHaens, TOMOJOTMYECKHX PSJIOB B  HAcleICTBEHHOU
u3menuuBoctu H. V. BaBuiioBa), npuHIUIEI (KOMIIJIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAaMU HAyYHOI'O IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAHME, W3MEpPEHUE,
HaOII0/ICHNE, DKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPIraHOB U CUCTEM
OpraHOB pPACTEHHI, >KUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB >KU3HEACITEIbHOCTH,



MIPOTEKAIONTUX B OPraHW3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX
MPOLIECCOB: OOMEHa BEIIeCTB (METab0IM3M), PEBPAILCHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPOPHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOTreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHUS,
pPa3MHOXEHUS,  HWHANBUAYATBHOTO  pPa3BUTHA  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXIy OpPraHOMJIAMH KIETKH U HX
GYHKIIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
opraHaMd M CHCTEMaMH OpPraHOB Yy pAcTCHUH, JKHBOTHBIX M YEJIOBEKa U HUX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKIY dTaraMmu
oOMEHa BEIIECTB, ATallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
dTallaMu AYMOPHUOHAILHOTO Pa3BUTHS, TEHOTHIIOM M (PEHOTUNIOM, (EHOTHUIIOM H
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHUE BBISBJIATh OTIUYHMTEIBHBIE MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

yMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMHHOJIOTHIO W CUMBOJIMKY ISl IOKA3aTEIbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIII;

yMEHHUE periaTh OMOJOTHYECKHE 3aa9H, BBISBIISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEX]TY UCCIICTYEMBIMU OMOJIOTHYECKUMH TPOTIECCAMU U SIBJICHUSMH, JIETIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBITIOIHITHh JIA0OpAaTOPHBIE M TPAKTHYECKHE pPaOOTHI, COOIIOIATh
npaBuiia Mpu padboTe ¢ yueOHBIM U J1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPATh WX OKCIECPUMEHTATHHBIMA
cpenctBamu, GOPMYIUPYS IElb WCCICIOBAHUS, AHATU3UPOBATH TOTYyYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOIBL;

yMEHHE y4YacTBOBaTh B y4eOHO-HCCIIEIOBATENbCKONW paboTe mo Ouoioruw,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJWYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(DepeHIUsX;

yMEHHE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1aCTH OMOJIOTUU ¥ MEAUITMHBI (KIIOHUPOBaHUE, UCKYCCTBEHHOE OIUIOJJOTBOPEHUE,
HaNpaBJIeHHOE N3MEHEHNE TeHOMA M CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oyayuied mnpodeccuoHanbHON
NEATENHPHOCTH B 00JaCTH OMOJIOTHH, MEAUITUHBI, OMOTEXHOJIOTHHU, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBa, MUIIEBON MPOMBIINIJIEHHOCTH, YTIIyOIsiTh MO3HABATEIbHBIHI
WHTEPEC, HAIIPaBJICHHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu n
MPOJOJDKEHNE  OMOJIOTHYECKOTO  00pa3oBaHMsl B OpPTraHMU3AIUAX  CPEIHETO
po(heCCHOHATEHOTO U BHICIIETO 00pa30BaHUSI.



[IpenmeTHbIe pe3yNbTaThl OCBOCHUSA ydeOHOTO Tpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOIBI U PEIICHUU SKOJIOTUYECKHUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHATIBLHOTO
MPUPOIOTIOIH30BaHUs, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMON OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIPEJICNICHUs] W TIOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OHMOJIOTHYECKHE TECOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHusx sBontounu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbI (TeHeTHYeckoro paBHoBecus J[x. Xapam m B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHUpaMHIbl SHEpruu), runore3nl (runmoresa «vupa PHK» V.
['unGepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  ITO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX MCCIIEIOBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HAONIOJCHHE, DKCICPUMEHT), CIocOo0aMu BBISBICHUS U
OILICHKH aHTPOIIOTEHHBIX U3MEHEHUI B PUPO/IE;

YMEHHUE BBIJIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWIU3UPYIONIEro, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPa, aJUIOMATPUUECKOTO U CUMIATPUYECKOTO BUI000pa30BaHMs,
BIUSHUAA ~ JBWKYIIUX  CHJ  DBOJNIOIMUM  HAa  reHOGOHJ  TIOMyJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpejlie OOMTaHMs, YepeOBaHUsl HaIllpaBICHUN
ABOJIIOIINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3UM MEXKIY TMPOILECCAMU SBOJIOINH,
JBIDKYIIMMH CHJIAMUA aHTPOTIOT€HEe3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPHU3HAKM  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie OOuTaHMs, aOMOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€il  OpraHu3MoB B  COOOIlleCTBaX,
AHTPOITOTEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CPe/ibl OOUTAHUS, €IMHCTBA



YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHHsi MHOroo0pasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPOJIBI U YEIOBEUYECTBA,

yMEHHE perath ONOJIOTHYECKUE 33/1a4H, BBISBISATH IPHUNHHO-CIICICTBCHHBIC
CBSI3U MEX/IY UCCIIEyeMbIMU OMOJIOTMYECKUMU MIPOIIECCAaMU U SIBICHUSMH, JeNIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

yMEHHUE BBIMOJHATH J1IA0OpATOpHBIE M MpaKTUYECKHe paboThl, COOII0AThH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpYs Ielb HUCCICIOBAHMs, AaHATU3UPOBATH IOTYYCHHBIE
pe3yNbTaThl U AENATh BBIBOJIBL;

yMEHHE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIHCKON paboTe Mo OHMOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATh  MOJIyYEHHBIE  PE3yJIbTaTbl HAa  yYEHHYECKHX
KOH(epeHUUsIX;

yMEHHE OLIEHWBATh TUMIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpallleHus
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyled MNpogeccuoHalIbHOU
JeSTeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, TIPUPOIOTIONH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SCTBA, MHUINEBON
MIPOMBIIIUICHHOCTH, YTIIYOJIASTh TIO3HABATENbHBI WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHU3ALUSAX CPEAHEr0 MPOPEeCcCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uudpoBbie
Ne i/m P Kourpoabnsie IIpakTHyeckue (ubp )
NMpOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bu6nunoreka [JOK
1 b 1
MOIIOTIDL Kak Hayka 0 0 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 X 2
MBRIC CHOTEME H X H3yHeHHe 0 0 https://m.edsoo.ru/7f41c292
bu6mmorekxa [{OK
3 buonorus wieti 2 0 05 https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
4 XUMHYECKasi OpraHU3alMsl KIETKH 10 0 1 https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
1 2
> CTpoeHHe u pyHKLHH KICTICH 8 https://m.edso0.ru/7f41¢c292
6 OOMeH BelleCcTB U MPEBpaIllEeHUE SJHEPTUU B 9 0 1 bubnnorexa [JOK
KIIETKE https://m.edso0.ru/7f41¢c292
7 Hacnencreennas uadopmanus u 9 0 05 bubnuorexa [JOK
peanuzaius e€ B KJICTKe ' https://m.edsoo.ru/7f41c292
. bub6mmoreka [{OK
8 HKASHEHHEL KL KICTKA 0 1 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
9 Ctpoenue 1 pyHKIIMH OpraHU3MOB 17 0 1.5 https://m.edsoo.ru/7f41c292
10 Pa3MmHOX€EHME U pa3BUTUE OPTaHU3MOB 8 0 1.5 bubnrorexa LIOK

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



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

11 I'eneTnka — HayKa O HaCJIEACTBEHHOCTH U 5 05 bubnnorexa [JOK

W3MEHUYUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 E;I:SH /P/Ir?:(iz(l)__[ :3/1;41(;292
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 ]s:::: ;s::;;g S/Iémlczgz
14 I'eneTuka yeaoBeka 3 0.5 E:fg;;f;;g r(3/I§f41C292
15 Cerexuyitst OpraHu3MOoB 4 1 E;ISSE;T:;?? 8/I§f4lc292
16 bruotexHonorus U CHHTETHYECKass OMOJIOTHs 4 0 Egg?;;&f;;g S/Iémlcggz
17 Pe3epBHOE Bpems 1 0 ]r?tptlfsﬂlljr?:eec;(sz(])l r(3/I§f410292

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13


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

11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontpoabnsie IIpakTHyeckue (up )
NMpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 3apoxAEHUE U Pa3BUTUE IBOIFOLMOHHBIX 4 0 0 bubnmnorexa [JOK
MPeJICTaBICHUI B OMOJIOTUU https://m.edsoo.ru/7f41cc74
N bubnmorexa [JOK
2 MukposBoIOIUs U € Pe3yIbTaThl 14 0 2 https://m.edsoo.ru/7fALecTA
N bubmuoreka [JOK
M
3 AKPOIBOJIOIUS U €€ Pe3yIbTaThl 6 0 0 https://m.edsoo.ru/7fA1eCTA
4 ITpoucxoxaeHnue u pa3BUTHE KU3HU Ha 15 0 15 bu6nuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
5 ITponcxoxaeHne 4eaI0BeKa — aHTPOIIOTEHES 10 0 1 https://m.edsoo.ru/7f41ecT4
DKOJIOTHs — HayKa O B3aUMOOTHOIIIEHUSX
6 OpraHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0 0.5 bubmorexa HOK
p . AP . ' https://m.edsoo.ru/7f41cc74
C OKpYy’Karolei cpeaoit
bubnmorexa [JOK
7 O 0 9 0 1.5
DTAHHSMEL 1 CPEAd ODMTari https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
8 i 9 0 0.5
JKONOrHA BHOB H MONyIALAA https://m.edsoo.ru/7f41cc74
9 DKOJIOTHSI COO0IECTB. DKOJIOTHICCKUE 12 0 05 but6mmoreka [{OK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
b K
10 buocdepa — rinobanbHast sxocucTemMa 6 0 0 nommorexa LO

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
1 Henoex 1 OKkpyzarolmas cpena 0 0 https://m.edsoo.ru/7f41cc74
bubmmorexa [IOK
12 Peseperioe Bpevs 8 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O0 102 75
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

nuddepeHnraIbHOoe

Ne KonuyecTBo 4yacos Jara
DJIeKTPOHHBIe IM(POoBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer Konrpoabsnsl  IlpakTHyeckum  HM3Y4YECHH
pecypcbl
I 0 e padoThbI e padoThbI A
buonorus kak
KOMILJIEKCHAsI HayKa 1 bubnmoreka [JOK
1 KaK 4acThb 1 0 0 https://m.edso00.ru/863e6122
COBPEMEHHOTO https://m.edso00.ru/863e632a
oOmiecTBa
5 JKuBbIe crcTeMbl 1 BX 1 0 0 bubmnoreka [JOK
CBOMCTBA https://m.eds00.ru/863e6564
YpoBHeBas
3 OpraHU3aIMs JKUBBIX 1 0 0 bubmmorexa [TOK
P i https://m.eds00.ru/863e6564
CHUCTEM
Hcropus oTkpsITUs U
4 M3Y4YEHUS KIETKU 1 0 0 bubmorexa HOK
i ' https://m.eds00.ru/863e6e88
Kinerounas teopus
MeTtonrl
MOJIEKYJIIPHOU U
KIJIETOYHOW OMOJIOTHH.
[IpakTuyeckas pabora
5 «3yuenune MeTo10B 1 0 0.5 bubmmorexa [JOK
Y . A ' https://m.eds00.ru/863e6122
KJIETOYHOU OMOJIOTHH
(xpomatorpadus,
anexTpodopes,


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122

HeHTpudyrupoBaHue,
[ILIP)»

XUMHYECKUHA COCTAB

bubnunorexa [IOK

pabora
«Hccnenosanue

6 KJIETKU 0 https://m.edso0.ru/863e674e
MuHepanbHble
7 BELIECTBA KJIETKU, UX 0 Bubmaorexa IIOK
’ https://m.edso0.ru/863e674e
Ouosiornueckas poJib
Opranuueckue
BEIIIeCTBA KJIETKH —
Oenku. JlaboparopHas
3 pabota 05 bu6nuoreka IIOK
«ObHapyxeHune https://m.eds00.ru/863e6b72
OCJIKOB C MOMOIIIBIO
KaueCTBECHHBIX
peakuii»
CBoiicTBa,
9 KJIaCCU(UKAIUS U 0 bubmmorexa [JOK
https://m.eds00.ru/863e6b72
(GyHKIIMH OEJNKOB
Opranuueckue
10 BEIECTBA KIETKH — 0 bubmmorexa TTOK
https://m.eds00.ru/863e6870
YTIICBOIBI
Opraanueckue
11 BEIleCTBA KIETKH — 0 bu6nmmoteka LIOK https://m.eds00.ru/863e6870
JIUTIU B
HyxiennoBbie
kucaotel. JIHK n
12 PHK. JIaboparopnas 0.5 bubnmnoreka [{OK https://m.edsoo.ru/863e6d5¢c



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

13

14

HYKJIICHMHOBBIX
KHCJIOT, BBIACIICHHBIX
M3 KJIICTOK pa3JInYHBbIX
OpTraHHu3MOB»

CtpoeHue u QyHKIUH
AT®. ipyrue
HykseozuaTpudocoar
bl (HTD)
CexBeHMpOBaHUE
JAHK. Metoab1
TeHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

but6mmoreka I{OK https://m.edsoo.ru/863e6d5c

but6mmoreka [{OK https://m.edsoo.ru/863e8d78

15

MeTtons!

CTPYKTYpPHOUH
Ouooruu

but6mmoreka [{OK https://m.edsoo.ru/863e8d78

16

17

18

Tunel KIETOK.
IIpokapuornueckas
KJIETKA

Crpoenue
3YKapUOTUYECKOMN
KIICTKH.
[TpaxTrueckas pabora
«3yueHnne CBOMCTB
KJIIETOYHOH
MeMOpaHbD»

IToBepXHOCTHBIN
anmnapart KJIeTKH

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/

bubnuoreka [{OK https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716c¢

bubnuoreka [{OK https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

19

20

OnxnomeMOpaHHbIE

OpTraHOU/IbI KJICTKH.

[IpakTruueckas paboTa

«3yuenue nBM>KeHUS 1 0
HUTOIIA3MEI B

pacTUTEIBHBIX

KJIETKaX»

[ToryaBTOHOMHBIE
OpraHOUbl KIETKU:
MUTOXOHJIPHH,
m1aCTuabl.
JlaboparopHas
pabota 1 0
«HccnenoBanue
T1a3MOJIU3a U
JETUIa3MOoJIH3a B
pacTUTEITHHBIX
KIIETKAX»

0.5

0.5

bubnuotexa [{OK https://m.edsoo.ru/863e6ff0
https://m.eds00.ru/863e716¢

bubnuotexa [{OK https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716c¢

21

22

23

Hemem0OpanHsbie
OpPraHOM[bI KIETKH

CtpoeHue u pyHKIUU
a1pa

CpaBHuTenbHas
XapaKTepUCTHKA
KJIETOK 3YKapHOT.
JlaboparopHas
pabora «M3yuenune
CTPOEHUS KJIETOK

0.5

https://resh.edu.ru/subject/lesson/5383/start/153371
/

https://resh.edu.ru/subject/lesson/3847/start/8616/

bubnuoreka [{OK https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716c¢



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

24

25

26

27

Ppa3IMYHBIX
OPraHUu3MOB»

AccuMunanus u
JACCUMUJISLIAS —
JIBE CTOPOHBI
MeTabonu3Ma. THIb
oOMeHa BEIlEeCTB.
JlaGoparopHas
pabora «3yueHune
KaTaJIMTUYECKOU
AKTUBHOCTH
dbepmeHTOB (Ha
IpUMEPE aMIJIa3hI
WJTM KaTajasbl)»

DepMEHTaTUBHBIN
XapakTep peaKuuid
KJIETOYHOTO
MeTabonu3ma.
JlaboparopHas
pabora «M3ydyenue
(bepMeHTaTUBHOTO
pacuienaeHus
HEepoKcHIa BOJOpoa
B PACTHTEIBHBIX U
KUBOTHBIX KIJIETKaX)

benku-aktuBaTopsl u
OETKU-UHTHOUTOPBI

ABTOTPOQHBIN THIT
oOMeHa BelecTB

0.5

but6mmoreka I{OK https://m.edsoo.ru/863e766¢

but6mmoreka I{OK https://m.edsoo.ru/863e766¢

bubnmoreka [{OK https://m.edsoo.ru/863e766¢c

but6mmoreka I{OK https://m.edsoo.ru/863e766¢



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

28

29

30

dorocunres

XeMOCHHTE3.
JlaGopatopHas
pabora «CpaBHeHUE
MPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

AmnaspoOHbIe
Opranu3Mbl. Bussl
OpOXKEeHUSI.
JlaGopaTopHas
pabota «CpaBHeHUE
MPOLIECCOB OPOKEHUS
U JbIXaHUSD»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e7c98

bubnmoreka [{OK https://m.edsoo.ru/863e7c98

but6mmoreka [{OK https://m.edsoo.ru/863e7aae

31

32

33

34

AspoOHbIC
OpraHu3Mbl. DTaIbl
SHEPreTHYECKOr0o
oOMeHa

OHeprus
MeMOpaHHOTO
rpaIu€HTa IPOTOHOB.
Cunre3 AT®: pabota
npotoHHON AT®-
CUHTA3bl

Peakum MmaTpu4HOroO
CHUHTE3a
Tpanckpunuus —
MAaTpUYHBIA CUHTE3
PHK

bubmoreka [{OK https://m.edsoo.ru/863e7aae

but6mmoreka I{OK https://m.edsoo.ru/863e7aae

bubnuoreka [{OK https://m.edsoo.ru/863e796e

but6mmoreka [{OK https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

35

36

37

38

39

40

41

Tpancisauus u eé
JTaIbl

Konuposanue
aMHHOKHCIIOT. Poib
pubocoMm B
OuocuHTEe3e OeKa

Opranuzanus reaoma
y IPOKApUOT U
9YKapuoT
MonekynspHbie
MEXaHU3MBI
JKCIIPECCUH T€HOB Y
9YKapuoT

Bupycer —
BHEKJICTOUHBIC
(OpMBI JKU3HU U
00JIMraTHbIC
HapasuThl.
[IpakTuyeckas pabora
«Co3manue Moaenn
BUpYCa»

BupycHsie
3a00JieBaHUA
YeJI0BEKa, )KUBOTHBIX,
pacteHui

HanorexHnosornu B
OMOJIOTUH U
MEIULINHE

0.5

bu6mmoteka [{OK https://m.edsoo.ru/863e796e

bubnmoreka [{OK https://m.edsoo.ru/863e7aae

https://resh.edu.ru/subject/lesson/3939/start/105165
/

https://resh.edu.ru/subject/lesson/3939/start/105165
/

bubnmoreka [{OK https://m.edsoo.ru/863e7540

bu6mmoreka [{OK https://m.edsoo.ru/863e7540

bubnuotexa [{OK https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e9336

42

43

44

45

46

47

48

49

JKu3HeHHBIN TUKIT
KJIETKU

MarpuuHblii CUHTE3
JIHK

XPpOMOCOMBI.
JlaGopaTopHas
pabota «M3yuenue
XpOMOCOM Ha
TOTOBBIX
MUKpOTIpenapaTax»

JleneHue KIeTKH —
MHUTO3

Tunel K1ETOK.
Kapuokunes u
[IUTOKIHE3.
JlaGopatopHas
pabora «Habmronenue
MHUTO3a B KJIETKaX
KOHYHKA KOpEIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
Perynsuus
KU3HEHHOTO LUK
KJIETOK

Opranusm Kak
€IMHOE LIENI0E

TkaHu pacTeHUH.
JlaGopatopHas

0.5

0.5

bu6mmoreka [{OK https://m.edsoo.ru/863e7dc4

bubnuotexa [{OK https://m.edsoo.ru/863e796e

bubmuoreka I{OK https://m.edsoo.ru/863e796e

bubmuoreka [{OK https://m.edsoo.ru/863e7dc4

bubnnoreka I{OK https://m.edsoo.ru/863e7f4a

https://resh.edu.ru/subject/lesson/5359/start/270999
/

https://uchebnik.mos.ru/material/atomic_object-
10304547?menuReferrer=catalogue

https://uchebnik.mos.ru/material/composed docum
ent-26050831?menuReferrer=catalogue



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://uchebnik.mos.ru/material/atomic_object-10304547?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10304547?menuReferrer=catalogue
https://uchebnik.mos.ru/material/composed_document-26050831?menuReferrer=catalogue
https://uchebnik.mos.ru/material/composed_document-26050831?menuReferrer=catalogue

pabora «3yuyenue
TKaHEW pacTeHUIN»

TxkaHu >KUBOTHBIX U

YCJIOBCKA. . . . .
50 JaGopatopras 05 https://uchebnik.mos.ru/material/atomic_object-
10304477?menuReferrer=catalogue
pabora «3yuyenue
TKaHeH >KUBOTHBIX»
Opraunsl. Cuctemsl
OpTraHoB.
51 JlabopaTopHas 05 https://uchebnik.mos.ru/material/atomic_object-
pabota «M3yuenue 10304477?menuReferrer=catalogue
OpTraHOB IBETKOBOI'O
pacTCHUA»
59 Ormopa Tena 0 https://uchebnik.mos.ru/material/atomic_object-
OpPraHu3MOB 10304477?menuReferrer=catalogue
53 JIBr>KEeHHE 0 https://uchebnik.mos.ru/material/atomic_object-
OpraHu3MOB 10304477?menuReferrer=catalogue
54 TTuTanme OpraHM3MOB 0 https://uchebnik.maos.ru/material/atomic_object-
10279756?menuReferrer=catalogue
[Tutanune
ITO3BOHOYHBIX . . . .
55 KHBOTHLX. 0 https://uchebnik.mos.ru/material/atomic_object-
10279756?menuReferrer=catalogue
HI/II_I_IeBapI/ITeJILHaH
CHUCTEMA YCJIIOBCKaA
56 JTbIXaHUE OPraHH3MOB 0 https://uchebnik.mos.ru/material/atomic_object-
10279756?menuReferrer=catalogue
57 Jpixanue 0 https://uchebnik.mos.ru/material/atomic_object-
IMO3BOHOYHBIX 10279756?menuReferrer=catalogue



https://uchebnik.mos.ru/material/atomic_object-10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10279756?menuReferrer=catalogue

JKHUBOTHBIX U
YCJIOBCKA

TpancnopT BEeWECTB y

58 but6mmoreka [{OK https://m.edsoo.ru/863e8d78
OpraHnu3MoB
KposenocHas
cucremMa

59 MMO3BOHOYHBIX bubnuoreka I{OK https://m.edsoo.ru/863e8d78
JKUBOTHBIX U
YeloBeKa

60 Bruzenenue y bubmuoreka I{OK https://m.edsoo.ru/863e8d78
OpPTaHHU3MOB

61 Sauwura y but6mmoreka [{OK https://m.edsoo.ru/863e8d78
OpraHU3MOB

62 HNmmyHHas cuctema https://uchebnik.mos.ru/material/atomic_object-
YeJoBeKa 10917414?menuReferrer=catalogue
Pazapaxxumocts u

63 perysauus y bu6muoreka LIOK https://m.edsoo.ru/863e8d78
OpraHnu3MoB
I'ymopanbHas
perynsuus u

64 SHAOKPUHHAS bub6nunoteka LIOK https://m.edso0o.ru/863e8d78
CUCTEMa KUBOTHBIX U
YeJioBeKa

65 DopMBI pa3MHOKECHUS bubnuoreka LHOK https://m.edsoo.ru/863e81b6
OpraHu3MOB https://m.eds00.ru/863e831e

66 ITonoBoe https://resh.edu.ru/subject/lesson/5359/start/270999
Pa3sMHOKEHHUE [

67 Meiio3 bubmuoreka I{OK https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://uchebnik.mos.ru/material/atomic_object-10917414?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10917414?menuReferrer=catalogue
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://m.edsoo.ru/863e7f4a

68

69

70

71

72

['ameTorenes.
O6pa3oBanue u
pa3BUTHE TIOJIOBBIX
KIIETOK.
JlaGopatopHas
pabota «3yuenue
CTPOCHHSI ITOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIIpenapaTax»

NuauBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOTCHE3

3akJiaJika OpraHoB U
TKaHEH u3
3apOJIBIIEBBIX
JINCTKOB

Poct u pazsutue
KUBOTHBIX.
JlaGopatopHas
pabota «BrisiBneHue
NPU3HAKOB CXOJICTBA
3apoblIen
MO3BOHOYHBIX
YKUBOTHBIX)»

PazmuoxeHue u
pa3BUTHE PACTECHUM.
JlaGopaTopHas
pabota «CtpoeHue
OpraHoB

0.5

0.5

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e81b6

bubnmoreka [{OK https://m.edsoo.ru/863e8436

bubmuoreka I{OK https://m.edsoo.ru/863e8436

bubnuoreka [{OK https://m.edsoo.ru/863ead44

https://resh.edu.ru/subject/lesson/5359/start/270999
/



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

73

74

Pa3MHOKEHHUS
BBICIIIUX PACTCHHID»

Hcropus
CTaHOBJICHUS U
Pa3BUTHS TEHETUKHU
KaK HayKu

OCHOBHBIE TTIOHSATHUSA U
CHUMBOJIBI T€HETHKH.
JlaboparopHas
pabota «Ipozoduia
KaK OOBEKT
FEHETUYECKUX
HCCIIEIOBAHMIN

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e86f2

bubnuotexa [{OK https://m.edsoo.ru/863e86f2

75

76

3aKOHOMEPHOCTH
HaCIIeIOBaHHS
NPU3HAKOB.
MonorubpumaHoe
CKpEIMBaHHE.
[TpakTuueckas padora
"N3yueHnne
pe3yabTaToB
MOHOTHOPHIHOTO
CKPCIMBAHHS Y
npo3oduib”

Ilutonoruueckue
OCHOBBI
MOHOTHOPHIHOTO
CKpEIIUBAHUS

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e8878

but6mmoreka L{OK https://m.edso0o.ru/863e8878



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

77

78

79

80

81

82

83

84

AHan3upyroiee
CKpeIllMBaHuUE.
Henonnoe
JOMHUHHUPOBAHHE
Jurndpumnoe
CKpEIIMBaHNUE.
[TpakTuueckas padota
«3yuenune
pe3yNbTaTOB
TUTUOPUTHOTO
CKpEIIUBAHUS Y
JPO30(HITBI»

LuTonornueckue
OCHOBBI
TUTHOPUTHOTO
CKpELIMBaHUS

CuemneHnoe
HacJIEIOBaHUE
MIPU3HAKOB

XpoMOCOMHasi TEOpUs
HACJIEJICTBEHHOCTH

T'e”eTnka mmomna

I'enoTum xak
[IEJIOCTHASA CUCTEMA

I'enernueckuii
KOHTPOJIb Pa3BUTHUSA
pacTeHui, )KUBOTHBIX
Y YeJoBeKa

0.5

but6mmoreka [{OK https://m.edso0o.ru/863e8878

but6mmoreka I{OK https://m.edsoo.ru/863e89a4

bubnunoreka [IOK
https://m.edso0.ru/863e89a4

but6mmoreka [JOK
https://m.eds00.ru/863e8c60

but6mmoreka [{OK
https://m.edso00.ru/863e8c60

bubnunorexa LIOK
https://m.edso00.ru/863e8c60

bubnuorexa [JOK
https://m.edso00.ru/863e8c60

bubmuoreka [JOK
https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

85

86

87

88

89

MN3menunBoOCTH
MpU3HAKOB. Bubl
U3MEHYHNBOCTHU

MonuduxarmonHas
W3MEHYHUBOCTD
Bapuanmonsslii psag u
BapuallMOHHAas
KpuBasl.
JlaboparopHas
paborta
«Hccnenosanue
3aKOHOMEPHOCTEN
MOIU(UKAITHOHHOM
W3MEHYHUBOCTH.
[TocTpoenue
BapUALIMOHHOTO psijia
Y BapualMOHHOU
KPHUBOII»
['enoTunuueckas
U3MEHYHUBOCTb.
KomOunatuBHast
W3MEHYHUBOCTD

MyrannonHas
WU3MEHYUBOCTb.
[IpakTuyeckas pabora
«Myrtanuu y
npo3oduib (Ha
TOTOBBIX
MHUKpOIIpernaparax)»

0.5

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

bubnmoreka [{OK https://m.edsoo.ru/863e8efe

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

bubmuoreka I{OK https://m.edsoo.ru/863e8efe

bu6mmoreka [{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

90

91

92

3aKOHOMEPHOCTH
MYTaIIOHHOTO
mporiecca.
OnHUreHeTHKa U
SIIUTCHOMHMKA

T'eHeTuka denoBexa.

[IpakTruueckas paboTa

«CocraBnenue u
aHaIu3
POAOCIOBHOW»
MeTtoanl

MEIUIIMHCKON
T€HETUKHU

0.5

but6mmoreka [{OK https://m.edsoo.ru/863e8efe

bubnuoreka [{OK https://m.edsoo.ru/863e8d78

https://uchebnik.mos.ru/composer3/lesson/930998/
view

93

94

3Hayenue
MEIULIMHCKOMN
TEHETUKH B
MIPEIOTBPAIICHUU U
JIeUeHUN
T€HETUYECKHX
3a00JIeBaHUI
YyeJIoBeKa

OCHOBHBIE TIOHSTHS
CEJIeKIUH.
JlaboparopHas
pabota «M13yuenue

COPTOB KYJIbTYPHBIX

pacTeHui u nopos
JIOMAIITHUX
YKUBOTHBIX)»

0.5

https://uchebnik.mos.ru/composer3/lesson/930998/
view

but6mmoreka [{OK https://m.edso0o.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://uchebnik.mos.ru/composer3/lesson/930998/view
https://uchebnik.mos.ru/composer3/lesson/930998/view
https://uchebnik.mos.ru/composer3/lesson/930998/view
https://uchebnik.mos.ru/composer3/lesson/930998/view
https://m.edsoo.ru/863e9214

95

96

97

98

99

Metonrnl
CEJIEKIIMOHHOU
paboTHI.
JlaGoparopHas
pabota «M13yuenue
METO/I0B CEJIEKIIUH
pacTeHuin»

JlocTKeHus
CEJICKIIMH PaCTeHUI U
JKUBOTHBIX.
[IpakTuyeckas pabora
«ITpuBHuBKa
pacTeHuin»

CoxpaHenue,
H3Y4YECHUE U
UCTIOJIb30BaHUE
T'€HCTUYCCKUX
pecypcoB

buorexHomorus kak
HayKa ¥ OTpaciib
IPOM3BOJICTBA.
[IpakTuyeckas pabora
«3y4yeHne 0o0bEKTOB
OMOTEXHOJIOTHI»

OCHOBHBIE
HaTPaBIICHUS
CHHTETHYCCKON
OHOJIOrUHU

0.5

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e9214

bubnuoreka I{OK https://m.edsoo.ru/863e9214

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

bubnmoreka [{OK https://m.edsoo.ru/863e9336

but6mmoreka L{OK https://m.edso00.ru/863e9336


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

XpoMOcoOMHas 1

100
TE€HHAsI UHKEHEPUsI
101 Menniunackue
OMOTEXHOJIOTUH

PesepBHBIi ypOK.
[ToBTOpEHHE,

102 0000111eHHE,
cucTeMaru3anus
3HaHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13

bu6mmoreka [{OK https://m.edsoo.ru/863e9336

bubnuotexa [{OK https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

paBHOBecust Jx.

Ne KosmnuecTBo yacos Hdara
DJIeKTPOHHBIE N (ppoBbIE
n/ Tema ypoka Beer Konrpoabnsr  IIpakTuyeckn  HM3YYeHH
o0pa3oBaTe/ibHbIE PeCypChl
n 0 e padoThbI e padoThbI A
DBOIIOIMOHHA
1 BOJIOTHONHAA 1 0 0 Bubmiorexa [IOK https:/m.edsoo.ru/863ea20e
teopus Y. lapsuna
) fszoymﬂe CHJ:)H o 1 0 0 https://uchebnik.mos.ru/material/atomic_objec
BOJI NN BAU B I
t A t-11366051?menuReferrer=catalogue
Y. {apBuny
boprba 3a
CyILIECTBOBAaHHUE,
3 €CTECTBEHHBIN U 1 0 0 bubmuoteka I{OK https://m.edsoo.ru/863e9570
HCKYCCTBEHHBIN
otbop
Do OBaHUE . . . .
4 CI/IHI’)TI\:’II/“II/II) q:c;{(l)dﬁ 1 0 0 https://uchebnik.mos.ru/material/atomic_objec
t-7544136?menuReferrer=catalogue
TeOpI/II/I 9BOJJOIINN
JTarnsl
3BOIOIITHOHHOTO . .
5 HB OH eizHH ' 1 0 0 https://uchebnik.mos.ru/material/game_app-
poreecd: 241043?menuReferrer=catalogue
MI/IKpOBBOHIOI_[I/ISI nu
MaKpO3BOJIIOLHUS
[Monynsuus —
6 3JIEMEHTapHasl 1 0 0 bubnuoreka LIOK https://m.edsoo.ru/863e99c6
e JUHUIIA dBOJIOINHU
3aKOH reHETUYECKOT O 1 0 05 https://uchebnik.mos.ru/material/atomic_object-

12317375?menuReferrer=catalogue



https://m.edsoo.ru/863ea20e
https://uchebnik.mos.ru/material/atomic_object-11366051?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11366051?menuReferrer=catalogue
https://m.edsoo.ru/863e9570
https://uchebnik.mos.ru/material/atomic_object-7544136?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7544136?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-241043?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-241043?menuReferrer=catalogue
https://m.edsoo.ru/863e99c6
https://uchebnik.mos.ru/material/atomic_object-12317375?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12317375?menuReferrer=catalogue

Xapnu, B.
Baiin6epra.
JlaGopaTopHas
pabota «BplsiBiIcHUE
U3MEHUYUBOCTHU Y
0oco0€ell OTHOTO BUOA)»

8 IIeMeHTapHbie 0 bubnmoreka L{OK https://m.edsoo.ru/863e9das
(bakTOpbI BOTIOIUN
DddexT ocHOBaTES.
9 O dexr 0 https://uchebnik.mos.ru/material/atomic_object-
OyTBUIOYHOTO 11114534?menuReferrer=catalogue
TOpJIBIIIKA
Murpanuu.
HSOH;{HHH“ https://uchebnik.mos.ru/material/atomic_object-
10 TTOTYJISTIAIN 0
11295987?menuReferrer=catalogue
reorpaduyeckas,
Ouosornueckas
EctecTBenHsIit 0TOOD
11 — HaIPaBJISFOIIAN 0 bubnmoreka [{OK https://m.edsoo.ru/863e9ed0
dakTop IBOIOLUN
12 [TonoBoit oT60p 0 bubmmoreka L1OK https://m.edsoo.ru/863e9ed0
[Tpucnoco0neHHOCTh
OpraHU3MOB KakK
pe3ynbTaT
13 MUKPOIBOIIOLUH. 05 https://uchebnik.mos.ru/material/atomic_object-
JlaGopatopHas 11088398?menuReferrer=catalogue

pabora «3yuenue
apoMoph030B 1
WIMOAJaNTalli y



https://m.edsoo.ru/863e9da4
https://uchebnik.mos.ru/material/atomic_object-11114534?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11114534?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11295987?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11295987?menuReferrer=catalogue
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://uchebnik.mos.ru/material/atomic_object-11088398?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11088398?menuReferrer=catalogue

14

15

pacTeHui u
YKHUBOTHBIX)»
IIpumepsr
IpUCTOCOOICHUH Y
OpPTaHW3MOB:
MOP(OJIOTHUECKHE,
(bu3HOIOTHUYECKHE,
OMOXUMHUYECKUE,
[IOBEIEHYECKHUE. 1 0
JlaGopatopHas
pabora
«ITpucnocobnenus
OpPTaHW3MOB H UX
OTHOCHTEIIbHAS
1eJ1eCO00Pa3HOCTh)»
Bup, ero xpurepuu u
CTPYKTYpa.
JlaGopaTopHas
pabota «CpaBHEHHE 1 0
BUJIOB TIO
Mop(dooruueckomy
KPUTEPHIO»

0.5

0.5

https://uchebnik.mos.ru/material/atomic object-

11088398?menuReferrer=catalogue

https://uchebnik.mos.ru/material/atomic object-

10875893?menuReferrer=catalogue

16

17

18

CrpykTypa BUIa 1 0
BunoobpazoBanue

KaK pe3yibTaT 1 0
MHKPO3BOJTIOIHA

Cas3p

MUKPOABOJIIOIMH U 1 0
AMUAEMHUOIOTUH

bu6mmoreka IIOK https://m.edsoo.ru/863e9fde

bubmuoreka I{OK https://m.edsoo.ru/863e9fde

https://uchebnik.mos.ru/material/atomic_object-

9729790?menuReferrer=catalogue



https://uchebnik.mos.ru/material/atomic_object-11088398?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11088398?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10875893?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10875893?menuReferrer=catalogue
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://uchebnik.mos.ru/material/atomic_object-9729790?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-9729790?menuReferrer=catalogue

19

Maxpo3BOIIOLHS.
ITaneoHTONMOTrMUECKHE
METO/Ibl U3YUCHUS
JBOJIIOLUHA

https://uchebnik.mos.ru/material/atomic objec
t-11012270?menuReferrer=catalogue

20

buoreorpaduueckue
MCTOJbI U3YUYCHUS
IBOJTIOIUH

https://uchebnik.mos.ru/material/atomic _object-

10928726?menuReferrer=catalogue

21

DOMOpPHOIOTHYECKHe
Y CPaBHUTEJIBHO-
MOpP(OTIOTHYECKHE
METOJIbI U3yUICHHUS
9BOJIFOIIMU

https://uchebnik.mos.ru/material/atomic_obiject-

11034945?menuReferrer=catalogue

22

MonekynsapHo-
TeHETUYECKHE,
OMOXHMUYECKHE U
MaTeMaTU4eCKHe
METOJIbI U3YYCHHS
SBOJIIOIUU

https://uchebnik.mos.ru/material/atomic objec
t-11051010?menuReferrer=catalogue

23

24

OO0mue
3aKOHOMEPHOCTH
SBOIIOIUN
AjanTuBHas
paauanusi.
HepaBnomepHocTh
TEMIIOB 3BOJIIOIAH

bu6mmoreka LIOK https://m.edsoo.ru/863e9cle

bubmuoreka I{OK https://m.edsoo.ru/863e9cle

25

HayuHsble runoressl
MIPOUCXOKICHUS
JKU3HU Ha 3emie

bubnuotexa [{OK https://m.edsoo.ru/863ea6be



https://uchebnik.mos.ru/material/atomic_object-11012270?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11012270?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10928726?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10928726?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11034945?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11034945?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11051010?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11051010?menuReferrer=catalogue
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea6be

JonayuHnsie

26 MIPEICTABICHUS O 0 bu6mmoreka LIOK https://m.edsoo.ru/863ea6be

3apOKICHUM )KU3HU

Ocnosnbie aTaHf’I https://uchebnik.mos.ru/material/atomic_object-
27 HEOPTAHITHECKon 0 10920400?menuReferrer=catalogue

ABOJTIOIIUHT

T'unote3sl https://uchebnik.mos.ru/material/atomic_object-
28 3apOKICHUSA KU3ZHA 0 10905139?menuReferrer=catalogue

Ucrtopus 3eminu u

METO/IbI €€ U3yUYEHHUS.

JlaboparopHas
29 pabora «M3yuenue u 05 https://uchebnik.mos.ru/material/atomic_object-

OIHMCaHue ' 8597884?menuReferrer=catalogue

HCKOITaeMBIX

OCTAaTKOB JAPEBHUX

OPTraHU3MOBY

Hasarbhere BTaHH https://uchebnik.mos.ru/material/atomic_object-
30 OpramiHeckon 0 8597884?menuReferrer=catalogue

SBOJIIOLIUHU

https://uchebnik.mos.ru/material/atomic_object-

31 DBOJIIOIUS IYKaApUOT 0 8597884 ?menuReferrer=catalogue

OCHOBHBIE ATaITbI

JBOIOIH

PaCTUTENBHOTO MUPA.
32 Hpaxmirecias 0.5 bubnmoreka [{OK https://m.edsoo.ru/863ea8bc

pabota «M3yuenue

0COOEHHOCTEH

CTPOEHHUs paCTEHUM
Pa3HBIX OTIEIOB



https://m.edsoo.ru/863ea6be
https://uchebnik.mos.ru/material/atomic_object-10920400?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10920400?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10905139?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10905139?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8597884?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8597884?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8597884?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8597884?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8597884?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8597884?menuReferrer=catalogue
https://m.edsoo.ru/863ea8bc

33

34

35

OCHOBHBIE 3TAIIBI
3BOJIIOLIUA
YKUBOTHOT'O MUPa

DBOJIIOIUS
JKUBOTHBIX.
IIpakTrueckas
pabora «3yueHune
0COOCHHOCTEMH
CTPOCHUS
MO3BOHOYHBIX
YKUBOTHBIX)»

PazButue xu3Hu Ha
3emuie 1o 3paMm U
nepuoiam

0.5

bubnuoteka I{OK https://m.edsoo.ru/863ea8bc

bu6mmoreka LIOK https://m.edsoo.ru/863ea8bc

bubmuoteka I{OK https://m.edsoo.ru/863ea6be

36

37

38

39

MaccoBsie
BBIMUPaAHUS —
DKOJOTHYECKHUE
KPU3HCHI MIPOIILIIOTO

CoBpeMeHHBIN
9KOJIOTHYCCKHIA
KpHU3HC, €T0
0COOEHHOCTH

CoBpemMeHHast
cucreMa
OpPTaHHYECKOTO
TIPOIILIOTO
OcHOBHEIC
CHUCTEMATHYCCKHE
TPYIIIBI OPraHU3MOB

https://uchebnik.mos.ru/material/atomic_object-

7855641?menuReferrer=catalogue

https://uchebnik.mos.ru/material/atomic _object-

7855641?menuReferrer=catalogue

bu6mmoreka IIOK https://m.edsoo.ru/863ea48e

https://uchebnik.mos.ru/material/game app-

739?menuReferrer=catalogue



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://uchebnik.mos.ru/material/atomic_object-7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855641?menuReferrer=catalogue
https://m.edsoo.ru/863ea48e
https://uchebnik.mos.ru/material/game_app-739?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-739?menuReferrer=catalogue

40

41

42

43

AHTpOImosorus —
HayKa O 4eJIOBEKe

PazButue
IIPEICTABICHUM O
IIPOUCXO0XKICHUU
YeJ0BeKa

Mecto uenoBeka B
CUCTEME

OpTraHu4Y€eCKOro Mupa.

JlaboparopHas
pabora «3yueHune
0COOCHHOCTEMH
CTPOCHHUSI CKelleTa

YCJIIOBCKA, CBA3aHHBIX
C IIPAMOXOKICHUCM))

JBrKyIue CUibl
aHTPOIOreHe3a

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863eac2c

bubmuoreka I{OK https://m.edsoo.ru/863ead44

bu6mmoreka I{OK https://m.edsoo.ru/863ead44

bubmuoteka I{OK https://m.edsoo.ru/863ead44

44

45

46

47

CooTHoneHNE
OHMOJIOTMYECKUX U
COLMAIBLHBIX
(dhakTopoB B
AHTPOIIOTCHE3e
OcHOBHBIE CTaAUHA
aHTpPOIIOTeHE3a
ITaneoreneruka u
IaJICOTCHOMHUKA
OBOJIIONHUS
COBPEMEHHOTO
YyeJI0BEKa

bu6mmoreka IIOK https://m.edsoo.ru/863ead44

bu6mmoreka [IOK https://m.edsoo.ru/863ead44

bubmuoreka I{OK https://m.edsoo.ru/863eaea?



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

48

49

50

o1

Yenoseueckue pachl.
[IpakTuyeckas
pabora «3yueHune
SKOJIOTUYECKUX
aJlarnTamnuin
YEJI0BEKa»
MexIucuIIMHAPHbI
€ METO/Ibl
AQHTPOIIOJIOTUHU

3apoxaeHue u
pa3BUTHE KOJIOTUN

Mertoas! SKOJIOTHH.
JlaboparopHas
pabora «3yuyenue
METO/I0B
9KOJIOTUYECKUX
UCCIIEI0BaHUI»

0.5

0.5

bubmuoreka I{OK https://m.edsoo.ru/863eaea?

bubmuoteka I{OK https://m.edsoo.ru/863eaea?

https://uchebnik.mos.ru/material/atomic_object-

10966959?menuReferrer=catalogue

https://uchebnik.mos.ru/material/atomic_object-

10832268?menuReferrer=catalogue

52

3HaueHne
JKOJIOTHYECKUAX
3HAHUH 111 YeJIoBeKa

https://uchebnik.mos.ru/material/atomic_object-

10832268?menuReferrer=catalogue

53

DKOJIOTHYECKUE
(baxTopsl

bubmuoteka I{OK https://m.edsoo.ru/863eafec

54

AOuoTudeckue
daxTopsl. CBeT Kak
JKOJIOTUYECKU I
daxrop.
JlaboparopHas
pabota «BrIsiBIeHHE
MIPUCTIOCOOICHUI

0.5

bubmuoteka I{OK https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://uchebnik.mos.ru/material/atomic_object-10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10832268?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10832268?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10832268?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10832268?menuReferrer=catalogue
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

55

56

57

OPraHu3MOB K
BIIMSIHUIO CBETa»

AbuoTtnueckue
(baxTopsI.
Temmnepatypa kak
DKOJIOTUYECKUN
dakrop.
JlaGopatopHas 1 0
pabota «BblsiBieHNE
npucnocoOneHui
OpPraHu3MOB K
BIMSTHUTO
TEMIIEpaTyphbI»

AOnoTHueckue
dakropsl. BraxHocTh
KaK dKOJOTMYEeCKUM
dakrop.
JlaGopaTopHas
pabota
«AHATOMHYECKHE
0COOEHHOCTHU
pacTeHUH U3 pa3HbIX
MECT OOUTAHUS

Cpenpl oOuTaHus
OpPTaHH3MOB

0.5

bubmuoteka I{OK https://m.edsoo.ru/863eb10e

bu6mmoreka IIOK https://m.edsoo.ru/863ebl0e

bu6mmoreka I{OK https://m.edsoo.ru/863ebl0e

58

buonornueckue
PUTMBI

https://uchebnik.mos.ru/material/atomic_object-

11509021 ?menuReferrer=catalogue

59

Kuznennsie GopMebl
OpPraHUu3MOB

https://uchebnik.mos.ru/material/atomic_object-

11133957?menuReferrer=catalogue



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://uchebnik.mos.ru/material/atomic_object-11509021?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11509021?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11133957?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11133957?menuReferrer=catalogue

60

61

buornueckue
(baxTopsl

3HayeHue
OMOTHYECKHUX
B3aUMOJICUCTBUM 1A
CYIIECTBOBAHUS
OpraHU3MOB B CcpeJie
o0uTaHuA

https://uchebnik.mos.ru/material/game app-

329121?menuReferrer=catalogue

bu6mmoreka [IOK https://m.edsoo.ru/863ebale

62

DKOJIOTUYECKUE
XapaKTepI/ICTI/IKI/I
MO JISIIIAH

https://uchebnik.mos.ru/material/atomic_obiject-

7504271?menuReferrer=catalogue

63

OcHOBHBIE
[MOKa3aTeln
TIOTTYJISIIIAH
YHCJIEHHOCTD,
[IJIOTHOCT,
BO3pacTHas U
MOJIOBAsi CTPYKTypa

https://uchebnik.mos.ru/material/atomic_object-

7504271?menuReferrer=catalogue

64

OcHOBHBIE
[IOKa3aTeln
MOTYJISILIUN:
POXKIaeMOCTb,
MPHUPOCT, TEMII POCTA,
CMEpPTHOCTb,
MUTpAIII

https://uchebnik.mos.ru/material/atomic_object-

7504271?menuReferrer=catalogue

65

DKojiornyeckas

CTpYKTypa
HOIYJISILIUU

https://uchebnik.mos.ru/material/atomic_object-

7504271?menuReferrer=catalogue



https://uchebnik.mos.ru/material/game_app-329121?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-329121?menuReferrer=catalogue
https://m.edsoo.ru/863eba1e
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue

JnHnamuka

https://uchebnik.mos.ru/material/atomic_object-

66 TOTYIIATHI H €C 0 7504271?menuReferrer=catalogue
peryJsus
Kpussie pocra

67 YUCICHHOCTH 0 https://uchebnik.mos.ru/material/atomic_object-
nonyisunn. Kpussie 7504271?menuReferrer=catalogue
BBDKUBAHHUS
DKOJ0THYeCKas HUIIa
Buna. Jlaboparopuas

68 pabota 05 https://uchebnik.mos.ru/material/game app-
«ITpucnocobnenus ' 45947?menuReferrer=catalogue
CEMSH pacTeHUH K
PacCeICHUIO»

69 Bun xak cucrema 0 https://uchebnik.mos.ru/material/atomic_object-
MOMYJISALAN 10875893 ?menuReferrer=catalogue
3aKOHOMEPHOCTH

70 MOBEJICHUS 1 0
MHUTPAlU JKUBOTHBIX
Coobuectso https://uchebnik.mos.ru/material/atomic_object-

71 OpPraHu3MOB — 0

11301606?menuReferrer=catalogue
OHMOIICHO3

79 DKocucTemMa Kak 0 https://uchebnik.mos.ru/material/atomic_object-
OTKpBITast CUCTEMA 8735930?menuReferrer=catalogue
Kpyrosopor setuects https://uchebnik.mos.ru/material/atomic_object-

73 U TIOTOK PHEPTUU B 0

OKOCUCTEMC

8847829?menuReferrer=catalogue



https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-45947?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-45947?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10875893?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10875893?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11301606?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11301606?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8735930?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8735930?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8847829?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8847829?menuReferrer=catalogue

74

75

76

77

78

OCHOBHBIE
[oKa3arein
3KOCUCTEMBI

DKOJIOTHYECKHUE
MUPaMUIbI
HN3MeHeHus
co001IeCTB —
CYKIIECCUU
[Ipuponusie
YKOCHUCTEMEL.
DKOCHUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpEH U OKEaHOB
[Ipuponnsie
DKOCHUCTEMEL.
DKOCUCTEMBI TYHAP,
JIECOB, CTETICH,
MyCTHIHD

https://uchebnik.mos.ru/material/lesson templat

e-1972927?menuReferrer=catalogue

bubmuoteka I{OK https://m.edsoo.ru/863eb5fa

bubmuoreka I{OK https://m.edsoo.ru/863eb5fa

bubnmuotexa [{OK https://m.edsoo.ru/863eb348
https://uchebnik.mos.ru/material/atomic_object-

8735930?menuReferrer=catalogue

bubmuoteka I{OK https://m.edsoo.ru/863eb348
https://uchebnik.mos.ru/material/atomic _object-

8735930?menuReferrer=catalogue

79

80

AHTpPOTIOreHHbIE
HKOCHUCTEMBI

YpO0IKOCHCTEMBL.
[TpakTnueckas
pabota «M3yuenue u
OTHCaHNe
ypOOIKOCHUCTEMBI»

bubmuoreka L{OK https://m.edsoo.ru/863eb348

bubmuoteka I{OK https://m.edsoo.ru/863eb348

81

3aKOHOMEPHOCTH
dhopMHUpOBaHHS
OCHOBHBIX
B3aMMOJICUCTBUI

bu6mmoreka [IOK https://m.edsoo.ru/863eb348



https://uchebnik.mos.ru/material/lesson_template-1972927?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1972927?menuReferrer=catalogue
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb348
https://uchebnik.mos.ru/material/atomic_object-8735930?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8735930?menuReferrer=catalogue
https://m.edsoo.ru/863eb348
https://uchebnik.mos.ru/material/atomic_object-8735930?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8735930?menuReferrer=catalogue
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

82

83

OpraHu3MOB B
JKOCUCTEMAX

MexaHu3MBbl
BO3JICHCTBHUS
3arpsi3HEHUM pa3HbIX
TUTIOB HA
CcyOOpTraHM3MEHHOM,
OpraHU3MEHHOM,
MOMYJISITUOHHOM U
SKOCHUCTEMHOM
YPOBHSIX

buocdepa —
oOuienaneTapHas
obostouka 3emn

bu6mmorexa IIOK https://m.edsoo.ru/863eb348

bubmuoteka [{OK https://m.edsoo.ru/863ebb5e

84

Vuenue B. U.
Bepnaackoro o
ouocdepe

bu6mmoreka IIOK https://m.edsoo.ru/863ebb5e

85

3aKOHOMEPHOCTH
CYIIECTBOBAHHS
ouocdepsl

bubmuoreka I{OK https://m.edsoo.ru/863ebb5e

86

87

Kpyrosopotsl
BEILIECTB U
OHMOreOXUMHYCCKUE
LIMKJIBI
30HAIBHOCTH
ounochepsl.

OCHOBHBIE OMOMBI
CyIIN

bubmuotexa [{OK https://m.edsoo.ru/863ebd16

https://uchebnik.mos.ru/material/atomic_object-

11912625?menuReferrer=catalogue



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://uchebnik.mos.ru/material/atomic_object-11912625?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11912625?menuReferrer=catalogue

88

89

90

91

92

93

94

Y CcTOMYNBOCTH
ouocdepsl
DKOJIOTUYECKHE
KPU3UCHI U UX
TIPUYHHBI

Bo3szaelictBue
YyeJ0BeKa Ha

6uochepy
AHTpPOIIOT€HHOE
BO3JIEMCTBHE HA
PaCTUTENIbHBIN U
JKUBOTHBIN MU
OxpaHa npupobl
OcHoBHbIE
IIPUHLIAIIBI
YCTOMYHBOTO
pa3BUTHUSA
4eJI0BEYECTBA U
IIPUPOIBI

PanunonanbHOE

PUPOIOTIOIH30BAHNE

Yl COXpaHCHHUE
OMOJIOTHYECKOTO

pa3zHooOpasus 3emin

https://uchebnik.mos.ru/material/game app-

45647?menuReferrer=catalogue

bubmuoreka I{OK https://m.edsoo.ru/863ebale
http://files.school-collection.edu.ru/dlrstore/

bubmuoreka I{OK https://m.edsoo.ru/863ebale

bubmuoteka I{OK https://m.edsoo.ru/863ebale

bu6mmoreka IIOK https://m.edsoo.ru/863ebale

bu6mmoreka IIOK https://m.edsoo.ru/863ebale

https://uchebnik.mos.ru/material/atomic object-

7855641?menuReferrer=catalogue

95

O060011IEHIE TIO TEME
«MUKpO3BOTIOLIHS U

eé PE3YIbTATBD»

bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74



https://uchebnik.mos.ru/material/game_app-45647?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-45647?menuReferrer=catalogue
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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96

97

98

99

100

0O0001eHe 110 TEME
«Maxpo3BoJroLus 1
€€ pe3ynpTaTh)

O0006111IeHNE TT0 TEME
«ITpoucxoxnenune u
paSBI/ITI/Ie JKHN3HU HA
3emue»

O6o006menne o Teme
«IIpoucxoxaenue
YyeJIoBeKa —
AHTPOIIOTEHE3

O00011eHME 110 TEME
«IKOJIOTUS — HAyKa O
B3aUMOOTHOIILICHUAX
OpTraHU3MOBY
O0o001IcHNE TT0 TEME
«OpraHusmsl U cpena
o0OUTaHUI

bubmuoteka I{OK https://m.edsoo.ru/7f41cc74

bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
https://uchebnik.mos.ru/material/lesson templat

e-61041?menuReferrer=catalogue

bubmuotexa [{OK https://m.edsoo.ru/7f41cc74

bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74

bubmuoreka I{OK https://m.edsoo.ru/7f41cc74

101

O000111EeHE TI0 TEME
«IKOJIOTUSA BUIOB U
MIOIYJISILIAD)

bubmuoreka I{OK https://m.edsoo.ru/7f41cc74

102

0O00011eHME 110 TEME
«buocdepa —
riaobanpHas
KOCHCTEMA»

bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74
https://uchebnik.mos.ru/material/atomic_object-

8998210?menuReferrer=catalogue

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

6.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus. buonornyeckue cuCTeMbl U IPOLIECCHI; YTIyOaeHHOe 00yueHue, 10
kiacc/ Tepemor A.B., [TerpocoBa P.A. O61iecTBO ¢ orpaHuYeHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buonornueckue cucTeMsl U IPOLIECCHI; YTiIyOaeHHOe 00yueHue, 11

kiacc/ Tepemo A.B., [lerpocoBa P.A. ObmecTBO ¢ orpaHUYEHHON

oTBeTCTBEHHOCTHIO « 1Ol MHEMO3MHA»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

buonorus. buonorndeckue cucrteMsl u nporecchl. 10 kinace (yriayOnéHHbIM
YPOBEHB): MPUMEPHOE MMOYyPOYHOE TIaHupoBanue s yuutens / A.B. Tepemos,
P.A. IlerpocoBa

buonorus. buonorudyeckue cucteMsl U nmpouecchl. 11 kinace (yriayOnéHHbIil
YPOBEHB): MPUMEPHOE NMOYPOYHOE TIIAHUPOBAHUE JIJISI

yuurens / A.B. Tepemos, P.A. IlerpocoBa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

A-xnacc, POIL, enunas komiekius nu@poBbIX 00pa30BaTebHBIX PECYPCOB






