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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCTIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm nuddepeHimaniu
OoOy4eHHs] Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CPEeIHUM OOIIUM, CpeIHUM
po(eCCHOHATBHBIM M BBICIIAM 00Opa30oBaHUEM. B TO k€ BpeMs KaXIblid U3 dTHUX
y4eOHBIX TPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH HAa MPHOPUTETHOE PEIICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATENBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanueil 00yJarmmuxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOU
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
TICUXOJIOTHEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" naér mpeacTtaBiieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YpOBHE, onpeenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHAYET TMOCJIEIOBATeIbHOCTh H3YYEHHs] y4eOHOro Marepuaia ¢ Y4yeToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh HAa  MOCIEAYIONIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00Opasze >KH3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO TpeaMeTa
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUHM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEpKaHUsS OUOJOTUUECKOTO O0pa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepmiaeT OMOJIOTHYECKOEe O00pa3oBaHWE B IMKOJE MW OPHUEHTHUPOBAH Ha
pacIvipeHre W yriyOJIeHHe 3HAHWUW O0OyJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYarOLIMXCs K MOCIEIYIOIIEMY IOJIYYEHUIO
OMonoruyeckoro  oOpa3oBaHHMs B By3aX W OpPraHU3alMsSIX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIAAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(buU3UKU, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, BOJIOLMH OPraHMYECKOro MHpa Ha 3emile,
COXpaHEeHUs: OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHHUS OOyYaroImUXCcs MO OOTaHHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00ecleUUTh  OCBOCHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIIUIIOB U MIPABHIL,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTaxX OMOJOTHYeCKUX 3HaHuM. Jliis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WM MHOW 0OJacTy OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON



OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOPETEeHUE YMEHUI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHne 1enu M3ydeHus ydeOHoro nmnpeamera «buomorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIKUs, B, OMOreo1eH03, ouocdepa); 0 BHIIAOIINXCS OTKPBITHUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYYaIOMIMXCSI C METOJAMH TO3HAHHS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTUH);  METOAaMHU  CAMOCTOSITEJIBHOTO  NPOBENCHHUS  OMOJOTMYECKHX
uccleoBaHU B JjabopaTtopum W B mnpupoje (HaOmoJeHue, H3MEpeHue,
AKCIEPUMEHT, MOAECIHPOBAHUE);

OBJIaJIcHHE OOYYalOIIMMHUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAJIM3UPOBaTh U MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALMIO; MOJb30BaTHCA
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKaoIlel MNpUPOAHOU cpeae, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodriiakTUKY WHGEKITMOHHBIX 3a00J€BaHUl, TIpaBUIa TOBEJACHUSI B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO M TEXHOTGHHOTO  XapakTepa,; XapaKTepu3oBaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B MpOlIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHMOJIOTUH, PEIIAEMbIMU €10 MpOoOJeMaMH, METOJI0JIOTHEH
OMOJOTUYECKOTO UCCJIeI0BAHMS, MIPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, peleHrs] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJIEIBHBIM €€ 00bEeKTaM U SIBICHUSM; (POPMHUPOBAHNE IKOJIOTUUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
MPUPOAOTIOIL30BaHUN (COOJIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJIE, OXPaHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEpPECAMU U MOTPEOHOCTAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOydEeHHUS OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMs B OpraHU3aIUsaX  CpPEIHETo
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTHH HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUN

COJAEP) KAHUEOBYYEHMUS

10 KVIACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJaapcTBeHHoi utoropoi arrecraiuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHas OUOJIOTUsI — KOMITJIEKCHasi Hayka. Kparkast uctopusi pa3BUTUS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
dyHIaMEHTalbHbIE, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
Ouonoruu.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOMN €CTEeCTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaueHUE OMOJIOTHH B
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA: MEJIUIIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOJIBI.



JleMoHCTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBun,
VY. I'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C APYrUMHU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YEHHUE

KuBble cucTeMbl Kak MpeaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTb W LEJIOCTHOCTD,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alyy SKUBBIX CHCTEM: MOJEKYJAPHBIM, KICTOYHBIM,
TKaHEBbIN, OpraHu3MEHHBbIN, MOMYJISIIIUOHHO-BUIOBOH, 3KOCUCTEMHBIN
(buoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B IKHUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromnme x1uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUH.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckord Hayku. HaOmronenwue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTeMaTU3alus, MetaaHanus. [loHsTHe 0 3aBUCUMON U
He3aBUCUMOM TriepeMeHHOU. IlnaHupoBanme »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesas runotesa. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbIX. OIllEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yapTaroB. [IpUyMHBI HUCKaXXEHUS pe3ynbTaTOB JKcrnepumeHTa. lloHsiThe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabnuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buosorundeckue
cucrteMmbl», «CBOWCTBAa JKUBOW MATEpPUN», «YPOBHH OPraHU3alMU KUBOMN
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metosl
V3y4EHUs JKUBOU IPUPOIBDY.

O6opynoBanue:  jabopatopHoe  oOopyaoBaHUE  JJIsi  MPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IUYHBIX METOJAOB MpH
W3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knerka — cTpykTypHO-QYHKIMOHAJIbHAS €IUHMIIA >KUBOro. Kcropus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHUSI COBPEMEHHOW KJIETOYHOMN
TEOPHH.



MeToapl  MOJEKYNSIpHOM W KJIETOYHOM  OMONOrMHM:  MHUKPOCKOIIHSA,
xpomatorpadus, 37mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHIInaTbHOe
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmuupbl u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBI MHUKPOCKOID,
«HMcTopus pa3BUTHS METOAOB MUKPOCKOTIUIY.

OOopynoBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTUU
(xpomartorpadusi, saekrtpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3alusa KJICTKU

XUMHUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPUTEINs, pearcHTa, ydacTHEe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperysunu. MuHepajabHble BEIIeCTBa KIETKH, UX OMOJIOrHYecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosnormyeckue mnonumepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsA3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
CTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukamuss  OGenkoB.
buonornyeckue QpyHkuun 0enkoB. Ipuonsi.

Yraesoasl. MoHOCaxapuapl, IMCaXapybl, OJIMTOCAXapUAbl U TIOJIUCAXAPUIBI.
OO0mwmii TIaH CTPOCHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIUU YTIIEBOJOB.

Jlunuast. 'uapodunsHo-TUapOPOOHBIE cBOMCTBA. Kitlaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepoubl. buonorudeckue ¢(yHKUIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. [Ipunnun kommiementapHoctu. IlpaBwio Yapradda. CrpykTypa
JHK — nBoiinast cnupanb. Mectonaxoxaenue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne moisekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B



kietke. J[pyeue wuyxneozuompugocghamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHS: OMOXUMHUYECKHE U OMO(H3NIECKUE HCCIICTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. MoodenuposaHnue
CMPYKmMypsl U QYHKYULl OUOMONEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
opeaHudeckull cunmes 6UOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpetsr: JI. ITonunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Caurep, C. [Ipy3unep.

Huarpammel:  «PacripeneneHue XUMUYECKMX 3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOW MPUPOIEY.

Tabmuubl u cxembl: «llepuognueckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHKE: XUMUYECKAs IOCYAa U 000PYI0BaHUE.

JlabopaTtopnasi pa6ora «O0Hapyx eHUE OEIKOB C MMOMOIIBIO KAYeCTBEHHBIX
peaKIUii».

JlaGoparopuass  padora  «lccrmenmoBaHme — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHbBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

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

CrtpoeHue npokapuoThuueckoi kiaeTku. Kierounas creHka OakTepuid U apxen.
OcoOEHHOCTH CTPOEHMSI TEeTepOTPO(HON U aABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcoOpT BeLIECTB Yepe3 IMIa3MaTHYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obmeru€éHnas auddys3us), aKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcmopT). [lomymponurnaemocts wmemOpanbl. Pabota HaTpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, ¢daronuTto3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[utomna3ma. [luto3one. Llutockener. [ABmxenne nurormiazMbl. OpraHouasl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBI KIETKH: JHAOIIAa3MAaTHYeCKash CeTh
(OIIC), anmapart I'ompmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMoCBs3b
OJTHOMEMOpaHHBIX OPraHouAOB KJeTKH. CTpoeHue TpaHyNIIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3



KJIETOYHBIX ~ MeMmOpaH. [mankuii  (arpaHynsipHbIA) — 3HIOMJIA3MATUYECKUN
petuxkynyMm. CekperopHas QyHkuus anmapata ['onpmku. Moodugurkayus denxos 6
annapame [ onvoocu. Copmupoexka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJPHUH,  IUTACTHUJIBI.
Ipoucxooicoenue mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (GyHKIIMA MHUTOXOHIpUN u tuiactun. [lepBuunkbie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (POTOCMHTE3UPYIOMIMX  DYKapHOT.
XI0pomIacTbl, XpOMOILUIACTHI, IEHKOIJIACThI BHICIIUX PACTEHUH.

HememOpanubie opranouabl kieTku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. PuGocomsl. Ilpomesxcymounvie Gunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounbrit
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
¢byHkun. SnepHeiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
MpPascnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu

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

Tabnupel U cxembl: «CTpOECHHE SYKapUOTUYECKOM KIETKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pACTUTENbHOM  KIeTKW», «CTpoeHune
MUTOXOHAPHUW, «Aapo», «CTpoeHNE NPOKAPUOTHIECKOU KIETKNY.

OO6opyioBaHuEe: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpeNnapaTbl OAKTEPUAIbHBIX KIETOK.

JlaGoparopuass pabGora «l3yueHue CTpOEHHUS KJIETOK Pa3JIUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydueHne CBOMCTB KJIECTOUYHON MEMOPAHBI.

Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JIeMJIa3MoiIn3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «/3ydeHue  JOBUKEHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BemiecTB M NMpeBpPallleHNE JHEPTIUH B KJIEeTKe



AcCcUMIIIATINS M TUCCUMILISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsr oOmMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoleccax. ODHEpPreTMYeckoe oOecnedeHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
AKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpPraHMYECKUX BelIeCTB B KieTke. DOTOCHHTES.
AHokcueenHvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUCMEeHmbl U NUSMEeHMbl peakyuoHHo2o yeumpa. Poiab XJI0OpomiacToB B mpoLecce
dotocunTe3a. CBeToBas u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cq. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. I[IpoaykTel OpokeHUS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTETN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJIb MUTOXOHIAPUN B
mpoiieccax ouonoruyeckoro okucnenus. [{uknnueckue peakiuu. OKUCTUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaszwl. IlpeuMyniecTBa a’poOHOTO IMYTHU
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPHEKTUBHOCTh YHEPTETUUECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpersr: k. [Ipuctnu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTE3», « IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYIOBAaHHUE I MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIpENapaToB.

JlaGoparopuass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTajasbl).

JlaGopaTtopnas pa6ora «U3ydenue (EepMEHTATUBHOTO pacCILEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).



JlaGopaTtopnas padora «CpaBHeHue TmpoleccoB (oTocuHTE3a W
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHHUE MPOIIECCOB OPOXKEHUS U IBIXAHUY.

Tema 7. HacaeacrBennasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakunn marpudHoro cuHre3a. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CcHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnyeckuit
KOJI, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne amuHOKHCIOT. Ponp pubocom B
onocuHTe3e Oenka.

Cogpemennvle npedcmasieHus o cmpoeruu 2enog. OpraHuzaiys reHoma y
MPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTM T€HOB y MHpOKapuoT. ['mmorte3a
onepona (®. XKako6, K. MaHno). MonekynsapHvle mexanuzmvl IKCHPECcuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
IIPOIIECCOB B KieTKke. KiieTounblil romeocTas.

Bupycel — HekieTouHbie (OpMbI )KU3HU U 00JIMTraTHbIe Tapa3uThl. CTpoeHHe
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoQaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBanusi yenoBeka, xKUBOTHBIX, pactenuit. CIIN], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKkapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuili Koy, «Bupyce»,
«bakrepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisiusa. Wurtepdaza u  MuUTO3.
Oco0eHHOCTH TMpolieccoB, MpoTekarIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHreTnyeckuid  (MOCTMUTOTHUYECKUM),  CHHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) IepUO bl UHTEPGa3hI.

Martpuunbin cunare3 JHK — perumkanumsa. [Ipunnuner perumkanvu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIECIBLHOCTb.
Mexanusm pernukanun JJHK. Xpomocombl. CtpoeHnue xpomocoM. Ternomepsl u



TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIUIUIOMAHbBI U
rarionaHbli  HaOOpel XpoMmocoM. ['oMonormunsle xpomocombl. IlonoBbie
XPOMOCOMBL.

Henenne xmerkn — wmuto3. Craguu MHTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunbel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perymsinusa mMuToTHYECKOro HUMKIA KiIeTKU. I[IporpamMmmupyemas KietodHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalIbHAs TeHOMHKA. Mexanusmuol
nponugepayuu, ouppepenyuposxku, cmapenusi u eubenu xiemox. «L{ugposas
KliemKkay» — buoungopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpanumn

Tabmuubl 1 cxembl: «KU3HEHHBIH TUKIT KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pemmmkanus JJHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEILIKA JIyKa».

Jlaboparopnass  padora  «lM3ydyeHme  XpoMOCOM  HAa  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlaGopaTopHas pa6ora «Habmonenue MuTo3a B KJIE€TKaX KOHYMKA KOpeIiKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH  CTPOGHHMSI U JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIpPHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCThI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMoCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesbHasl,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA U pacioIOKEHHs] TKAHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COEUHUTENbHAs, MbIllleyHasi, HepBHas. OcoOeHHOCTH CTpoeHUs, (YHKUUN U
pacIooKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereratnBHble M TeHepaTUMBHbIE Opranbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHui ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.



JIBrokeHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranue opranusmoB. lloryomeHnue BOABI, YIVIEKUCIOIO ra3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpHumosiocTHOE U
BHYTPHMKJIETOYHOE MNHILEeBapeHrue. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTJIENbI
[UIIEBAPUTENIBHOIO TpakTa. IlumesapurenbHble kenesdbl. IlumeBapurenbHas
CUCTEMA YEeJIOBEKa.

Jprxanue opranu3MoB. JIpixanue pacteHuit. Jlpixanue xuBOTHBIX. J{uddyzus
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKonuTaromux. Perymsnus apixanus. JprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CHUCTEMbI TO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepla U €€ peryJisius.

Beinenenne y opranusmMoB. Beigenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelMsi U 00paTHOE BCcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbIACICHUS.
CBs3b MOJIOCTH TeJIa ¢ KPOBEHOCHOW U BBIAECIUTEIBHON cUCTEMaMU. BbleneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHEe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHl MNPOCTEHIIMX. 3anmUTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHUYECKOM 3a1UAThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amuTa opranu3ma ot OonesHeidl. IMmyHHas cuctema uvenoBeka. Knetounslit u
TYMOPQJIbHBIA UMMYHUTET. Bpoxa¢HHBIH W NPUOOPETEHHBIN CcrenupuIeCcKuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTts uM  perymsiuusa |y OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszgpaxumocTts W perymanus y
pacteHuil. PocToBele BemecTsa U UX 3HaYCHUE.



HepBHas cucrema u pedrekTopHas peryisaius y >KUBOTHBIX. HepBHas
cUcTeMa U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENBl TOJOBHOTO MO3Ta TMO3BOHOYHBIX JKMBOTHBIX. Pediexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl SHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE T'OPMOHOB.
B3anMocBsI3p HEpBHOM U SHAOKPUMHHOW cHcTeM. [ unoramamo-runodusapHas
CUCTEMA.

JdeMoHCcTpaIMuA

[Toptper: U. I1. [1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl LIBETKOBBIX PAaCcTEHUN,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHUE
HaceKoMbIX», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHrEe JNUCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpPOEHHE THUIPBI»,
«Ctpoenue mnaHapum», «BHyTpeHHee CTpoeHHe n0KAeBOro 4depBs», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  ntumy, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKPONpENapaThl OJHOKIETOYHBIX
OpPraHu3MOB, MHKpPOIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUi, repOapuu
pacTeHHMl pa3HbIX OTHAEJIOB, BJIAXHbBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBeKa,
o0opy10BaHUE JJIs1 AEMOHCTPAIIMU TTOYBEHHOTO U BO3YIIIHOTO MUTAHUS PAaCTCHUH,
pacuieruieHus Kpaxmalia u OeJIKoB Mo AedcTBreM (GepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMK OIBITOB MO M3MEPECHUIO KXU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUI, MOJICIIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTEHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB



®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrmonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUS,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHOkeHue. [lonoBble KieTKH, WM ramerbl. Meio3. Craaun
Meito3a. [loBenenne xpomocoMm B Meito3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponaspiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OO0pa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPUOHATBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00HA U3 21A6HbIX NPODOIEM IMOPUOTOSUL.
Konyenyusi mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH JpOOJEHUS MIICKONMUTAIONUX. 3apObIIIEBbIE JIUCTKH
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUSA).
3aknajka IUTaHa CTPOEHMS JKMBOTHOTO KakK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BiusHue Ha 5MOpPHOHANIBHOE pPa3BUTHE Pa3IMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE MPSMOTO0 U HEMNPSIMOTO
pa3BUTHS, UX PACHPOCTPAHEHUE B MPUPOAE. THUIBI poCTa >KUBOTHBIX. PaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M yesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smuoxxenne u pasButue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBanue cmop B TMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE H  Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl peryisiiid OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsl: C. I'. HaBamun, X. [Ineman.



Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl OGecmosoro
pasMHOXEHUD», «Pa3MHOXKEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOXeHue ruzipel», «Meio3», «Xpomocombly, «I'ametoreHnes», «CtpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYJOJIbHBIX pacTeHUW», « KU3HEHHBINA ITUKII
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopOTHUKA», «JKU3HEHHBIN TUKII COCHBIY.

OO6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30U1I0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIsIBIECHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W H3MEHYUBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Paboter H. K. KonsrioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKHM,  [UTOJIOTHYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JdemMoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basuno, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEMBbI CKPEIIIUBAHUSI .

JlaGopaTtopnasi pabGora «J/[po3oduna kKak OOBEKT TI'€HETHUYECKUX

HUCCIICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Mounorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHgenss — 3aKoH

ennHooOpas3ust THOpUAOB nepBoro nokosjeHus. [lpasuno nomuaupoBanus. Bropoit



3aKOH MeHaens — 3aKOH pacUICIUICHUs NMPU3HAKOB. L{UTONIOrMuYecKkrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI FraMeT.

AHanuzupytoniee ckpemmBanue. [[poMeKyTOUHbINH XapakTep HacleIOBaHMUS.
Pacuienienrie Npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacleoBaHusl  mpu3HakoB.  lluTosmoruyeckue  OCHOBBI  JTUTHOPUIHOTO
CKPEIIMBAHUSL.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICJOBAHUE TEHOB, HAPYIICHHE CLETUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUS HACIECICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enoTun kak uenoctHas cucreMa. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBECHHBIM aJuieiMm3M. B3amMoaelcTBHEe HEaICIbHBIX TI'€HOB.
KommniementaprHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJIOTUYECKUX TPOIECCOB, TMOBEACHHUS M KOTHUTUBHBIX (DYHKIIUMA.
['enHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHe acleKThl KOHTPOJSI U
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Haclel0BaHWe MNPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
«Kapuotunn denmoBeka», «Kapuotun npozoduibl», «Kapuotum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MojeNb i JEMOHCTpalMud 3aKOHOB €IMHO00pasus
rUOpUIOB TIEPBOTO TIOKOJICHUST M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HACJIEJOBAHUS MPU3HAKOB, MOJECNb IS
JIEMOHCTPAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILIMBaHUS y APO30(PHITB».

IIpakTuyeckass padora  «l3ydeHue  pe3ylnbTaToOB  JUTHOPUIHOTO
CKPEIMBAHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHotuna u cpeapl npu  (GopMUpoBaHMHM (HEHOTHIIA.
N3MeHunBOCTh NIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIIC/ICTBCHHASL.

MonudukanuonHas u3MeH4YMBOCTh. Poib cpeasl B opMUpOBaHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuaririoHHbIN
psn u BapuauuoHHas kpuBas (B. Horanmncen). CoiicTBa MOauUKalMOHHON
W3MEHUYUBOCTH.

['eHOTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUITHYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTal[MOHHAs!.

KoMmOuHaTuBHass M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO Pa3Ho00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanuoHHass W3MEHYMBOCTh. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTHYeckue mMyTtanuu. COMaTHYECKUE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpOLEcca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHasi U3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JlemoHcTpanuu

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

Tabmuiet u cxeMbl: «Buasl  um3meHumBOCTHY», «MoauduKamoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTEY, «Meiiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTaiuiiy.

OO6opynoBaHue: XUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapUallMOHHOTO psjga U
BAPUALIMOHHOU KPUBO».

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eneTnka 4esioOBeKA

Kapuotun uyenoeka. MexayHapoaHas IporpamMMa HMCCIIEIOBaHUS TE€HOMA
yejmoBeka. MeTonbpl  M3ydyeHUsT T[E€HETHMKH  YeJIOBEKAa: TIE€HEaJOTMYECKHM,
OJIN3HELIOBBIN, LHATOT€HETUYECKHU, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONpPEAEIECHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO



[TI[P-ananu3a. HacnencTBeHHbie 3a001eBaHus YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACNEeACTBEHHOM MPEapacroioKeHHOCTHIO.
3HayeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMY U XHUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolie cpeabl. ['eneTnyeckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpaMu

Tabnuuel u cxembl: «Kapuotun uenoBekay, «MeToJbl U3yUEHUs] TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanuss W celeKuus. 3apOoKJCHUE CEJNEKIMU W JIOMECTUKAIIHH.
VYuenue H. W. BasunoBa o IleHTpax mNpOUCXOXKIEHUS U MHOTooOpaszus
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJT
#*uBOTHBIX. CopT, MmOpoaa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MmeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKIIMOHHOM pabOThI.

MeTonbl cenekuMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanue
npousBoauTeNed MO MNOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKUMOHHOW  padoThl.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK /11 momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MOJTUTLIIOU/TIOB. BuytpusnaoBas ruopuIU3aIus.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, Wiu ayTopuauur. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHUEe U U3YYECHHE T'C€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX PpOAWYEH IS CO3MaHUS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYEeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yeax YIYUUeHUs CYuecmeyomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8



Mmom yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008AHUL,
nepeoosvix uoeti U NepCnekKmueHbLX MexHOI02Ul.

JleMoHCTpanun

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

Tabmue! 1 cxembl: «LIeHTPBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Mertonpl cenexuumy, «OTnanéHHas rudpuanzanusy, «MyrareHes».

JlabopaTtopHast padora «/3ydyeHne cOpTOB KyJIbTYypHBIX PACTEHUN U IOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IKckypeuss «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIHH PAaCTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOT U

OOBEeKThI, HUCHOJb3yEMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHUX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT M BATAMHHOB.

CoziaHre TEXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO ITOJYy4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounasa wnxkeHnepusa. MeTonsl KyJlbTypbl KIETOK W TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMATHUYECKHUN
smOpuorene3. lcronb30BaHMe TaryiOWJOB B CENEKUWU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KIIOHUPOBAHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.
Texnonocuu 0300p06IeHUs, KYbMUEUPOBAHUSL U  MUKPOKIOHANIbHO20
DPA3MHOJICEHUS CEeNbCKOXO3AUCNBEHHBIX KYIAbMYP.

XpoOMOCOMHasi W TeHHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pekomouHanTHbix JITHK. Cozoanue mpanceenuvix opeanuzmos.
JlocTrokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJOrHYeCKHEe U AITUUECKHUE TPOOIIEMbI T€HHOWM NHKEHEPUH.

Menuuunckue 6uorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocThKa. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa



YEJIOBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M CHonb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Tepanust paka. 3D-OumommkeHepus nns  pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3nlaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecnedeHHs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyautened OPBU, ycTaHOBIE€HHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpaMu

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOJCTBEY, «KiieTouHas nHKeHepus», «I eHHass HHKEHEPUs».

JlaGopaTopHas padora «/3ydeHne oObeKTOB OUOTEXHOIOTUNY.

IIpakTnyeckas padora «llosrydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)».

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE 3IBOJIOIMUOHHBIX IMPEACTABJICHHH B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. /lapBuHa.

JBrokytye cuiibl 3BOTFOIMK BUIOB 110 Y. JlapBUHY (BbICOKasi MTHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBommonuu (CTI). HeltpanbHas
Teopust dBomouud. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorug. 3HaAYeHHE
ABOJIIOIIMOHHOM T€OPUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBoii mnpuponbl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. JlapBunay, «DopMbl 00pbObI
3a cyuiectBoBanue», «llopoasl romybeit», «MHOroobpasue KylbTYpHBIX (GopM
KarmycThl», «[lopoasl JoManHuX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BHIOB



(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTFOLII.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAnus Kak 3JIEMEHTAapHas €IMHULA 3BOMOLHMH. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl HoOmyssiuuid. M3meHeHue
reHooHAa TOMYJSIUM KaK d3JIEMEHTAPHOE HBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (HAKTOPHI (JIBMXKYIIUE CUJIbI) 3BOJIOLUMU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHANpaBJICHHbIE W3MEHEHMsS YacTOT ajulesied B  Homyauusx. OPQexr
OCHOBAaTeNsl. Jpgpexm Oymuinounoco 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznooobpazus: npudunsl u cireocmeus. llposesnenue s3gpghexma Opetigha 2enog 6
oonvuux u  Mmanvlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMyIISIuvi:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0ruuecKast (penpoyKTUBHAs).

EctecTBeHHBII 0TOOp — HampaBisiOmMil  Qakrop 3Boiaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOMIM3UPYIOIIMHA,  pa3pbIBAIOLIUI
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUH.
Bo3HuKHOBEHHE  MpUCNOCOOJIEHU y  Opranu3sMoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocodieHnii y opraHu3mMoB: MOpP(OJIOrHYECKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BugooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMU. M3omsamus — kimoueBod (akTop BuAooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIAaTpUYECKOe  (DKOJOTHYECKOe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOMOHHONM OWOJIOTMM B pa3pabOTKE HAYYHBIX METOJO0B
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMapa3sUTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBHOBI C HEl.

JdemMoHcTpanuu

[Toptpetsrl: C. C. YeTBepukos, 3. Maiip.

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema nposBiieHus: 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBI 3BOJIOLUNY, «IKOJIOTMUEcKas W30S MOMYyJIAUUNA CeBaHCKON (dopenmy,
«['eorpapuueckass M307A0US  JIMCTBEHHUIbI CHUOMPCKOW W JIMCTBEHHULIBI



naypckoin», «IlomysiiuoHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY, «Cxema
JEHCTBUSL €CTEeCTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MBnycrpranbablii MenaHnu3mM», «JKuBble UCKomaemble», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusmnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB u €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa BUAa B
npupone», «Crnocodsl BUI0o0OpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIICH», «IKOJIOrMUYECKOe BUI000pa30BaHUE BHUIOB CHHUIL,
«ITomumnouasl pacTeHuit», «KamyctHo-peneunblii rTuOpu.

Oo6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL U
3BEpell C MNpUMEpaMH Pa3IMYHBIX MPUCHOCOOJEHUN, 4Yyuyenaa NOTUI U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BHUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMH CIIOCO0AMU.

Jlabopatopuasi paGora «BblsiBlieHHEe H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  opraHu3sMOB M HUX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

Jlabopatopuass pabora «CpaBHEHHE BHJIOB 10 MOP(OIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoouMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIOLMHU. [lalleOHTOJIOrMYECKUE  METOMBI
u3ydyeHus oHBomouuu. IlepexomHsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBoironuu. CpaBHeHHE GIIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbi-
SHAEMUKHU U PEIIUKTHIL.

OMOpPHUONIOrHYECKHE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonornynbie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTalIMH U SBOJIIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOONUU. [Ipunyun cmenvl QyHKYUl.
HeoOpatumocTs 3Bommonnu. AnantuBHas paiuanus. HepaBHOMEpHOCTh TEMIOB
IBOJIFOLIM Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkeb.



Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJ JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ydObie  smepe»,  «Cteronedansy,  «Puanodputey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jllpelid KOHTHHEHTOBY,
«Penukth», «HauanbHble cTaguu 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKAa W IIUMIIAH3€», <« JaBHbBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKLIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepMusi. JloHaydHble IPEJCTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKICHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienne >xM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OopraHu4eckux BemecTs 3 Heopranudeckux. Omeir C. Muiepa u I'. IOpw.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Onapuna, TunoTe3a nepBuyHoro OyiaboHa J[x. XomnaeitHa, reHeTUYECKas TUIOTE3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin U Meroasl €€ u3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOTHS. [ €0OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

HauvanbHbie 3Tanbl opraHudeckord HBOMOUMU. [logBIEeHHE H HBOTIOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomatonuTtsl. [IpokaproThl 1 3YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponMcXokaeHME MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIOpOBBIX pacTeHUN U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoMCXOXKIEeHHE IIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHbIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOZAE. DBOIIOLUS MO3BOHOYHBIX.



[Tpoucxoxnenue ampuoOuii u pentwinii. IlpoucxoxneHne MIECKONUTAIOMIMX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMje MO ’paM W MEepUodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30M. OOm@as xapakTepucThka KiIuMara U
reOJIOTMYECKUX MpoueccoB. llosBiIeHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuynHel u
CJIEACTBUA MAacCOBBIX BbIMHUpaHHUil. COBPEMEHHBIN IKOJOTHYECKUN KPHU3UC, €T0
ocobenHoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTAaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnasmanuanwy, JI. Tlactep, 1. . Meununkos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYCHHIO CaMO3apOoKIeHMs XKu3HW», «Cxema ombita C. Mmmepa, I'. HOpn»,
«JTanbl ~ HEOPraHWYECKOW  JBONIOUUM»,  «['€OXpOHOJIOTMYECKAasT  IIKaJIay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOunorenesa», «Cucrema KUBOW mNpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimme», «KuiedHomnonocTHbIEY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuusy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne Xu3HU B
MAJIE030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAasl CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBaHue: TepOapuud pacTeHUM pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl U 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJE3HBIX HCKOMAEMbIX, MYJISIKU OPraHUYECKUX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  sga0oparopHas  paGora «MopenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHECHUN B
NEPBUYHOI aTMocdepe».

JlabopatopHass padora «/I3ydyeHHEe M OINHCAHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).



IIpakTnyeckas paGora «M3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTnyeckas padora «/3ydyeHue 0COOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3znensl n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU YesoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMUA. CHCTEMATHYECKOE MOJ0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M0I0r0-0OMOXUMHUECKHUE,
noBefeHueckue. OTINYUS YelIOBEeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Ta U BTOPOUM CUTHAIBHOM
CUCTEMBI.

JIBrkymne cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOTrHYeCKUe, COL[UaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble OOE3bSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH JroAeh. YenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYAHi TpyAa. UenoBek NpsIMOXOASIIMNA M MEPBBIA BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii  — - oOmMM  MpesoK
HEaHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
Kak BHJ JIIOJEH XOJOJHOTO KiMMara. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka u NajgeoreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBIA OTOOp B MOIMYJISIUAX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lomynsiroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3PdheKT ocCHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatne o pace. bospline pacel: €BpONEOUIHAs
(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3uarcko-aMepukaHckas). BpeMs M MyTH paccelieHHs] 4YelIOBEKa IO IUIaHETe.
EnuHcTBO  4yenmoBeweckux — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBEKa K pa3HbIM YCJIOBHUSIM OKpY)KaroUIed Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOIOTHIO YeTIOBEKA.

MexauciuruimHapable  MeToAsl B (u3uYeckor  (OMOJOTHYECKOM)
AHTPOIOJIOTMM.  DBOJIOLUHMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS



YEJIOBEYECKUX MOMYyJsIuid. buoconuanbHble UCCIENOBaHUS MPUPOABl YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toprpetsr: Y. lapBun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuubl u cxembl: «MeToJIbl AaHTPONOJIOTUNY, «['0JOBHOM MO3I YEJIOBEKaY,
«YenoBexkooOpa3Hbie 00€3bAHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIFOIIMOHHOE
JIpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymenslity, «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKA», «Packl UeloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB 4YeJlOBEKa, penpoaykuuu (pororpadum) KapTUH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yepena 4YejloBeKa M 4Yepena IMIMMIIAH3€, MOJENb KHCTH YEJNOBEKA W KUCTHU
HIMMITaH3€, MOJEIHN TOPCA MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY:Kalollei cpeaoi

3apoxaeHne U pa3Butue skojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl 3kosoruu. IloneBble HaOMIOIEHUS. DKCHEPUMEHTHI B HKOJOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHHEe B HKOJIOTMU. MOHUTOPHUHT
OKPY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHAILHBIN U TJI00ATbHBII.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKA. DKOJOTHYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NpUpoaoi. PopmMupoBaHue
DKOJIOTHYECKOHN KYJIbTYPbI U 3KOJOTUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbGonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skxonorun», «Metoasl skonorun», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEIBDY.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsbl 1 cpefa 00UTaHUSA



Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpOTOreHHbIe. O01ue
3aKOHOMEPHOCTH JEUCTBUS 3KojJormueckux (axrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
pPa3HbIX YYACTKOB COJIHEYHOI'O CHEKTpa HA OPraHru3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHHil W >KUBOTHBIX IO OTHOIICHUIO K cBeTy. CHUrHaibHas pojb CBETAa.
DOTONEPUOIU3M.

Temmeparypa kak skosioruyeckuii dakrop. JlelicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skojorumdeckuid daktop. Ilpucnocobnenus pacTeHuil Kk
NOJIEpKaHUI0 BOJHOTO OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT ~ MOATNOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  PU3NKO-XUMHUYECKHE
O0COOCHHOCTH cpeji oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX Cpelax.

buonornueckne putMbl. BHemHne u BHyTpeHHUME pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IpHCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie Qopmbl opraHu3MoB. [loHsiTHe O >KHU3HEHHOW (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOMOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLHUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpodpuueckue
B3aUMOJEUCTBUS  (Tomuyeckue,  (Qopuyeckue, ¢dadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYILECTBOBAHHMS OpPraHU3MOB B cpefe
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JemoHcTpanuu

Tabnuiel U cxembl: «IKojoruueckue ¢akTopb», «CBETOBON CHEKTPY,
«IKOJOTUYECKHE TPYMIbl )KUBOTHBIX MO OTHOUIEHHUIO K CBETY», «TemIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aNanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHu3MOB», «bHOJIOrMYECKHEe PpPUTMBIY,
«Kuznennole  ¢opmbl  pacteHuit», <« KuszHeHHble (QOpPMBI  KUBOTHBIXY,
«IKOCHUCTEMA HIMPOKOJIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO Jecay, «llenun



NUTaHUs», «XunHudecTBoy, «llapasutmsm», «Koukypenius», «CumoOuosy,
«KommeHcanuzmy.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3IUYHBIX SKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHUS, repOapruu U KOJUICKITUN TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpelax,
repOapu U KOJUICKIIMM PpACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHCHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIMM PACTEHUW U KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

Jlabopatopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopuasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pacCTEHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJISA UM

DOKOJIOTUYECKUE  XapaKTePUCTUKU  TOIMYJISILIHH. [lonynsiiust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiiuid. OCHOBHBIE TIOKa3aTeAW MOMYJSAIUU: YUCIECHHOCTb, IUIOTHOCTb,
BO3pacTHasi U TOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMIl POCTa,
CMEPTHOCTb, MUTpAIIHS.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JvuHamuka momyisiuuu U e€ peryisiiusa. buoTudeckuii MOTEHIMAN MOMYJISIUHN.
MopenupoBaHue TUHAMHUKU MOMyJsiiui. KpuBble pocTa YMCIEHHOCTH MOMYJISIITUU.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TOMYJISIUN: pPoyib (PaKTOPOB,
3aBHCSIINX U HE 3aBUCAILIUX OT INIOTHOCTH. DKOJOTHYECKUE CTpaTeruu BUAoB (I- 1
K-ctparerun).

[Tonsitue 00 HKoNOTMYECKOM HuIIe Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huiy. [ToTeHnnanbpHas U peaan30BaHHas HUIIIY.

Bun kak cucrema nomynsinuil. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJICHUSI U MUTpaluid KUBOTHBIX. buoioruueckue
WHBA3UH YyKEPOJHBIX BUJOB.



JleMoHCTpanun

[Toptper: Ix. . XaTunHCOH.

Tabmumbl W cXembl: «DKOJIOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HomyJsiqun», «Bo3pacTHele  NHpamMuAbI
nonyysiiun», «CKOpOCTb  3aceleHUsi [OBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonoruueckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeyeHUION.

Tema 9. Dko10rus CO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: IMPOJYIIEHThl, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcucTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MTUPAMUIBI YuCesl, OMOMACCHI M SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuyHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Knmumakcunoe cooOriectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti U
oKeanos. Ixocucmemvl MYHOp, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
ME3K]ly aHTPOINIOT€HHBIMH U PUPOJHBIMU IKOCUCTEMAMHU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucTeM. [opopackas
bnopa u dayna. CuHaHTpomu3alusi TOpOJCKoi ¢ayHbl. buonornueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
6U008) 8 yHKkyuoHuposanuu sxocucmem. IlepeHOC SHEPrUU U BEUIECTB MEXKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALUNA U Y3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3ECHCTBUM.

Mexarnusmol 8030eticmeus 3aepA3HEeHUU  PA3HbIX munoe Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,



OCHO6bl IKoJlo2uv4ecKoco HOPMUPOBAHUA aAHMpPONOScEHHO2O0 8030€eliCmaEUsl.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'a CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX S3KOCUCTCM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMA

HMIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO jeca», « OyHKIIMOHAIbHBIC
TPyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeElIECTB B 3IKOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKass MTUPAMHIA YUCEID,
«IKkonoruyeckas nupamuia OMOMacChly, «IKOJOTHUECKass MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mnocie
noxkapa», «9KOCHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BeIiecTB M MOTOK
SHEPTrUH B arporieHo3e», «[Ipumepsr ypboskocucTem.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, Yydelia MTUL U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnass pa6ora «l3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHsi «DKCKypCHUsl B TUIIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCUCTEMA

buochepa — obmiennanerapHass oOojiouka 3eMilHM, TNIe CYIIECTBYET WIIH
CyILLECTBOBaJIA KM3Hb. PazBuTHe npeacTaBieHuil o ornocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEIECTBO Orochephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBOBaHus Omocdepbl. OcobeHHOCTH OHMochephl Kak
rJ100aIbHOM 3KOCcUCTeMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyropopoTsl
BEILECTB U OMOT€OXMMHUYECKUE LUKIIBI (YIiieposa, a30oTa). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMELIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHBbI,
MyCTHIHY, TPOTIMUECKUE JIeCa, BEICOKOTOPhs. KiuMaT, pacTUTENbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 GyHKIUS KUBBIX CUCTEM, OLIEHKAa UX PECYPCHOTO MOTEHIMaIa U
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepuasnckuii, 3. 31occ.



Tabmumpl u cxemsl: «l'eocdepsr 3emmnn», «KpyroBopot azora B mpupome»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B HPHUPOJIEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIInpokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuil ecy.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

OKOJOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnousel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrOo MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasie kHuru. Oco0o oxpaHsembie mpupoansie Tepputopun (OOIIT).
Bboranudeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEIOBEUECTBA W MPUPOJBI.
PanmonanbHOE ~ TPUPOJONONIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emuu. OOmMEe 3aKOHOMEPHOCTH TIOOATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe paznoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbl
9Kopeaburumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arps3HeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepb», «3arpsizHeHue 1ouBb», «llapHukoBbll  3dpPexT», «Ocobo
OXpaHsieMbI€ MPUPOTHBIC TEPPUTOPUNY», «MOJIETN YIIPABIIEMOTIO MUPAY.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX paCcTeHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuun, KpacHol KHUTM pernoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsA: JUYHOCTHBHIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit denepanuu, nTpupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOM IIE@HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN AESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 337a4, YBAKHUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NMaTpuoTU3Ma, YBaXKEHHS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IMEpe.
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM MPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAHUE W peaju3alus 3J0poBOro U 0Oe3omacHoro oOpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBUJl HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYly, OCO3HaHHE LICHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K Pa3IinyHbIM cepaM MpodeccnoHalbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa KOJIOIMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHSI B HSKOCHUCTEMAax, OXpaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieuyeHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHNs OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C LEJIbI0 MOJTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMU:A yqe6Hor0 npecamMeTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}0nmxc5{
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD Haquoﬁ KapTHUHbl MHpa U CHGHI/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BGHIGCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme (dopmHpoBaHue (yHKIHMOHATIBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yuyeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOILEero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHAYKTUBHBIE, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU YI€OHO-HCCIIET0BATEIBCKONW U IPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIM MOUCK MEPEeHOca CPEJACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX yUEOHBIX MPEAMETOB,;

BBIJIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHAIBHBIC TOIXOIbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3aX JaHHbIX, B WHTepHeTe), aHanu3upoBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIu, HEOOXOAUMOM NJIs BBITTOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMHA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIOCOOaMM OOINEHUS U B3aUMOJICHCTBUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MMOHMUMATh M HMCIIOJH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUAYAIbLHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOW 0Opa30BATENIbHBIN U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, UX PpE3YJNbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIIBHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYrOro YyeloBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHus.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIEHUH MNpodJieM  palMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — 0 1meHTpax
MHOTOOOpa3usi Y TPOUCXOXKICHUS  KYJbTYPHBIX  pacTEHHWH),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHUCIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
MPOIIECCOB: 0OMEHA BEIIECTB (METAa0O0JIM3M), MPEBPAILLICHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIUUYMUTENIbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]1a4H, BBISBIISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHbIM U Ta00paTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMNPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YINIyOJIATh [MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB MPUPOJBI M PEIICHUU SKOJIOTHUECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHUU BOIPOCOB PAMOHAIBLHOTO
IPUPOIONIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENEeHUs] M IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJIATAIMUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasiaeHusx 3Boitouun, B.M. Bepnaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOAaMH  HAyYHOTO  MO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHMOIE€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeOBaHUs HaIllpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIHUE AaPTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M USTIOBEYECCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATH JIA0OpATOpPHBIE M IpakTUYecKhe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BHIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TTPOUCXOKICHUN KU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
JeSATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOoheCcCHOHATHHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI pecypenI
1 buonorus kak Hayka
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas undopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne n/m P Kontpoabnbpie  IlpakTHueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
2 Mukpo3BoIIOnHs U €€ PE3yNbTaThl 14 2
3 Makpo3Botonus U €€ pe3yabTaTsl 6
4 [IpoucxoxaeHne 1 pa3BUTHE KU3HA HA 15 15
3emie
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSA — HayKa O B3aMMOOTHOIICHHUSIX
6 OpraHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opraau3Mebl U cpesia 0OUTaHHS 15
8 DKOJIOTUS BUJIOB U TOIMYJISIUN 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTema
11 YenoBek u OKpykaromias cpeia
12 PeszepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka B Konrpoabusie IIpakruueckue  00pazoBaTebHbIe
cero
padoTbI padoThbI pecypcbl
1 buosiorus kak KOMILJIEKCHAs HAyKa U Kak 1 https://m.edsoo.ru/863e632a
4acTb COBPEMEHHOI'0 00LIeCTBa
2 JKuBble CHUCTEMBI M X CBOMCTBA 1 https://m.edsoo.ru/863e6564
YpoBHEBas OpraHU3aIvs KUBBIX CHCTEM.
3 P P 1 1 https://m.edsoo.ru/863e6564
CrapToBas TUarHoCTHKa
Hctopust OTKpBITUS U U3YUEHUS KIICTKH.
4 P P e 1 https://m.edsoo.ru/863e6e88
Kunerounas teopus
Metoasl MOJNIEKYJIAPHON U KIETOUHON
ouonorun. [Ipaktuyeckas pabora «M3yuenue
METOJIOB KJIETOYHON OMOIOTHH
5 A 1 0.5 https://m.edsoo.ru/863e6122
(xpomatorpadusi, anexTpodopes,
muddepeHIanbHOe HEHTPUPYTHPOBAHUE,
[TLIP)»
6 XUMHUYECKUHN COCTAB KIETKU 1 https://m.edsoo.ru/863e674e
MuHepanbHbIE BEIIECTBA KIETKH, UX
7 P . 1 https://m.edsoo.ru/863e6b72
Ounonoruveckas poib
Opranndeckue BEnecTBa KIETKH — OCNKH.
8 JlaGopaTtopHnas pabota «O0Hapyx)eHne 1 0.5 https://m.edsoo.ru/863e6b72
OCJIKOB C TIOMOIITBI0 KAYECTBEHHBIX PEAKIIAI)
CBoiicTBa, KITacCUPUKaALHSA U KIIHHU
9 Purcan Pynicu 1 https://m.edsoo.ru/863e6b72

OEJIKOB



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
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https://m.edsoo.ru/863e6122
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OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

10 https://m.eds00.ru/863e6870
YTJIEBObBI

11 OpraHuyecKkue BeIecTBa KIETKH — JIMIHJIbI https://m.edsoo.ru/863e6b72
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGoparopHas pabota «McciaenoBanue 05 https://m.edsoo.ru/863e6d5¢
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)

13 Crpoenne n pynxunn ATO. Jlpyrue https://m.eds00.ru/863e6d5c
Hykieosuarpupocdarsr (HTD)
CexBenupoanue JIHK. MeToabl reHOMUKH,

14 TPAHCKPUIITOMUKH, IPOTEOMHUKU. MeToIbI
CTPYKTYpPHOU OHOIOTUHU

15 KonrtponbHas padora no reme "Xumuueckuit
cocTaB KieTkn"

16 Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHne 2yKapuOTHUUYECKOM KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5 https://m.edsoo.ru/863e6d5c
KJIETOYHOU MEMOpaHbI»

18 [loBepXHOCTHBIN anmapaT KJIETKH https://m.edsoo.ru/863e6ff0
OnHoMeMOpaHHbIE OPraHOU/ bl KIIETKH.

19 I[MpakTuueckas paborta «/3ydeHue ABHKEHUS 0.5 https://m.eds00.ru/863e716c¢
LUTOIJIA3MbI B PACTUTENBHBIX KIETKAX)
[TosnyaBTOHOMHBIE OpraHOU/bI KJIETKU:

20 MUTOXOHJIpHH, TUTacTUbL. JlabopaTopHas 05 httos://m.eds00.ru/863e716¢
pabota «ccnenoBanue miIa3Moaun3a u
JIeTIa3MOJIN3a B PACTUTEINIBHBIX KJIETKaX»

21 HememOpaHHbIE OpraHOU bl KJIETKH

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6870
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22

23

Ctpoenue u GyHKIMH g11pa

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas padota «3yuenue
CTPOCHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY»

0.5

https://m.edsoo.ru/863e716¢

https://m.edsoo.ru/863e716¢

24

AcCCUMIISIINS ¥ TUCCUMIISIIIUS — JIBE
CTOpOHBI MeTaboau3Ma. THrb oOMeHa
BeniectB. JlaboparopHas padota «/3ydenue
KaTaJUTHYECKON aKTUBHOCTU (DepMEHTOB (Ha
pUMepe aMHIIa3bl UM KaTanas3bl)»

https://m.edsoo.ru/863e766¢

25

DepMEHTaTUBHBIN XapaKTep peaKkLun
KJIETO4YHOro MeTabonu3Ma. JlabopatopHas
pabota «M3ydyeHnue GpepMeHTaTUBHOTO
pacIIeIUIeHHs IIEPOKCHIAa BOLOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIETKAX»

0.5

26

benku-akTuBaTOpPhI U OENKU-UHTUOUTOPBI

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunres

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

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

29

30

XemocuHtes. Jlaboparopras pabota
«CpaBHeHHe TiporieccoB POTOCHHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Msbl. Bunibsl 6posxeHus.
JlaGopatopHas pabota «CpaBHeHUE
IPOLIECCOB OPOKEHUS M JIBIXaHHSD)

0.5

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

https://m.edsoo.ru/863e766¢

31

AdpoOHBIE OPTaHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

https://m.edsoo.ru/863e766¢

32

OHeprus MeMOpPaHHOTO TPaIueHTa IPOTOHOB.

https://m.edsoo.ru/863e766c¢



https://m.edsoo.ru/863e716c
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Cunte3 AT®: pabota npotonHoit ATO-

CUHTA3bI
33 Peakuiuu MaTpuyHOrOo CUHTE3a https://m.edsoo.ru/863e796e
34 Tpanckpunius — marpuuabiii cuaTe3 PHK https://m.edso00.ru/863e766¢
35 TpaHCIsIHs U 68 STarbI https://m.edsoo.ru/863e766¢
36 KoaupoBanue amunokuciot. Ponb pubocom https://m.edsoo.ru/863e766¢
B OMocuHTe3e Oenka
Opranu3zanys reHoMa y npokapuoT u https://m.edsoo.ru/863e766¢
37 9yKapuoT. MOJIEKYJISIpHBIC MEXaHU3MBI
IKCIPECCHH TEHOB Y 3YKapHOT
38 Kontponbnas pabota no reme "OOMeH
BEIIIECTB U MIPEBpallleHUE SHEPTUu"
Bupycbl — HekneTouHbIe POPMBI KUZHU U
39 oOnuratHele napa3utel. [Ipaktudeckas 0.5 https://m.edsoo.ru/863e7540
pabota «CoznaHue MO BUPYyCa»
40 Bupycusie 3&60H6Baljﬂﬂ yeJI0BEKa, https://m.edsoo.ru/863e7540
YKUBOTHBIX, PACTCHUN
41 HanotexHonoruu B OHOJIOTHH U MEIUITIHE https://m.edsoo.ru/863e7540
42 JKU3HEeHHBIN UK KIETKU https://m.edsoo.ru/863e81b6
43 Martpuusnsiii cuate3 JJTHK https://m.edsoo.ru/863e81b6
Xpomocomsl. JlabopaTopHas padora
44 «3yyeHne XxpoMoCOM Ha TOTOBBIX 0.5 https://m.edsoo.ru/863e81b6
MUKpOTIpenaparax»»
45 JleneHue KJICTKHM — MHTO3 https://m.edsoo.ru/863e81b6
46 Tuns! kneTok. KapnokuHes u IUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmrogenue muto3a



https://m.edsoo.ru/863e796e
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B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnapaTax)»

47 Peryisuus »)KM3HEHHOIO LIUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eJI0e

49 Tkanu pacrenuii. Jlaboparopnas pabora 1 05
«M3y4yeHue TKaHEeH pPaCTCHUIN» '
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydyenue TkaHei 1 0.5
KUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHast

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 1 0.5
pacTeHusI»

52 Ormopa Tena OpraHu3MoB

53 JIBuKeHMe OpraHu3MoB

54 [Inutanue oprann3zMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB 1

57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U 1
YeoBeKa

58 TpaHcIOpT BEIIECTB Yy OPraHu3MOB 1

59 KpoBeHoCHas cucTteMa o3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4enoBeKa 1

63 PaznipaXuMOCTh U Perynsuus y OpraHu3MoB 1




I'ymopanbHas peryssuus 1 3HAOKpPUHHAS

o4 CUCTEMa KUBOTHBIX U YEJIOBEKa
®opmbl pa3MHOKEeHHs opraHnu3MoB. [TomoBoe
05 pa3MHOXEHHE
66 [TomoBoe pazMHOKEHUE https://m.edsoo.ru/863e81b6
67 KonTtponsnas padora "[Iporeccs
IIpOTEeKarolue B opranu3max”
["amerorenes. OO6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05 https://m.cdsoo.ru/863e81b6
«V3ydyeHnune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIpEnapaTax»
69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — https://m.cdsoo.ru/863e81b6
OHTOT'eHE3
70 3aiIajiica OpraHoB u TkaHel 13 https://m.edsoo.ru/863e81b6
3apOJIBILIEBHIX JTUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
71 pabota «BblIsiBI€HNE IPU3HAKOB CXO/JCTBA 0.5
3apOJIBIIIEH TO3BOHOYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlaboparopHas pabota «CTpoeHHEe OPraHOB 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUN
73 HcTopust cTaHOBJIEHUS U pa3BUTHSI TEHETUKU htts://m.cdsoo.ru/86368878
KaK HayK{
OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHKH.
74 JlaGopaTtopHnas pabota «Jlpo3zodmniia kak 0.5 https://m.edsoo.ru/863e8878
00BEKT FeHETUUYECKUX UCCIICIOBAHUI»
75 3aKOHOMEPHOCTH HACJIeI0BaHUS IPU3HAKOB. 05 https://m.cdsoo.ru/863e8878

MonHoru6puaHOe CKpenuBaHue.



https://m.edsoo.ru/863e81b6
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[IpakTuueckas padora "M3ydyenue
PE3yJIbTATOB MOHOTHOPHHOTO CKPELIMBAHUS
y npo3o¢puisr"

[uTonoruyeckrne OCHOBBI MOHOTHOPHTHOTO

76 1 https://m.edso0o.ru/863e8878
CKpEIIUBAHUS

77 Anamsupyioltee ckpetiupariie. Herontioe 1 https://m.edsoo.ru/863e8878
JOMUHHUPOBAHHE
Jurubpunnoe ckpenuBanue. [Ipaktuueckas

78 pabota «3ydeHue pe3yabTaToB 1 0.5
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30(PUIBI»

79 [uTomornyeckrue OCHOBBI JUTHUOPHIHOTO 1
CKpEIIUBAHUS

80 CuenneHHoe HacleJ0BaHUE IPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1

82 I'enernka momna 1

83 I'enoTun kak MejI0CTHAs CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 HsMerrmpocts npusHakos. Biit 1 https://m.edsoo.ru/863e8efe
U3MEHUYUBOCTH

86 MoaundukarmonHas ”3MEHUYHBOCTh 1 https://m.edsoo.ru/863e8efe
BapuarmonHsbIi ps v BapualimoHHAs
KkpuBas. JlaboparopHas pabota

87 «Hcenenopane 3az< OHOMepHOCTEH 1 0.5 https://m.edsoo.ru/863e8efe
MOIM(PUKAITIOHHON U3MEHYUBOCTH.
[TocTpoeHne BapHallMOHHOTO psifa U
BAapUALIMOHHON KPUBOI»

88 ['eHoTHNMYECKAst U3MEHUNUBOCTD. 1 https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
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Komb6unaruBHass U3MEHYHBOCTD

89

90

MyTannoHHass K3MEHUHUBOCTb. [IpakTHdeckas
pabora «Mytanuu y 1po3oduisr (Ha
TOTOBBIX MUKPOIIpENapaTax )
3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca.
DNUreHeTHKA U SITMT€HOMMKA

0.5

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

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

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTtaBneHue 1 aHajau3 POAOCIOBHOIN

0.5

92

MeToapl MEAUIIMHCKON T'€HETUKN. 3HAYEHHUE
MEJUIIMHCKON T€HETUKH B MPEOTBPAILICHUN
1 JIEYCHUU T'€HETUYECKHUX 3a00JIeBaHUHI
JeIoBeKa

93

94

95

KonrtponsHas padorta no reme "Opranusm
Kak Onosiornyeckas cucrema”

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KUBOTHBIX»

MeTomp! CeIeKIIMOHHON pabOTHI.

JlaGopatopHas pabota «3yueHne MeTo0B
CEJIEKIIMM PACTEHUID

0.5

0.5

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

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

96

JlocTrKeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTiueckas pabora
«IIpuBuBKa pacTeHUI»

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

97

CoxpaHeHue, U3ydeHHe 1 NCIIOJIb30BaHHE
TEHETUYECKUX PECYpPCOB

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

98

buorexHonorus Kak Hayka U oTpacib
npousBocTBa. [IpakTuyeckas padora

0.5

https://m.edsoo.ru/863e9214
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«M3yuenne 00beKTOB OMOTEXHOIOTUN

OcCHOBHBIE HaITpaBJICHUA CHUHTETHYECKOH

99 1 https://m.edsoo.ru/863e9214
Oouosiorun
100 XpOMOCOMHasI ¥ T€HHAs WH)KCHEPHS
101 MeunuHcKe OMOTEXHOIOTHI
102 Pesepeubrii ypok. [ToBropenue, o0o01menue, 1
CUCTEeMAaTH3alMsl 3HAaHHA
OBIIEE KOJIMYECTBO YACOB I10
- 102 4 13.5
[MPOTPAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrtpouabnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
1 OomonnonHas teopus Y. /lapsuna 1 https://m.edsoo.ru/863ea20e
BIDKYIIIUE CHITBI SBOJTFOIIUHU BUJIOB 110 Y.
2 Apmicym t A 1 https://m.edsoo.ru/863ea20e
JapBuny
Bopnba 3a cymiecTBOBaHME, €CTECTBEHHBIN U
3 p ymv 1 https://m.edsoo.ru/863e9cle
WCKYCCTBEHHBIH 0TOOp
dopMUpoOBaHUE CHHTETUYECKOU TeOpUn
4 pMHPp P 1 https://m.edsoo.ru/863e9cle
ABOJTIOIINH
DTansl 3BOIIOIMOHHOTO Mpoliecca:
MHUKPO3BOJIONUS U MAaKPOIBOJIOLIUS.
5 P o P " 1 https://m.edsoo.ru/863e9cle

[Tomynsmwms - semMeHTapHas eAnHUIA
SBOJIIOIUU
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Bxopanast kouTponpHas pabora

3aKOH reHeTUYECKOro paBHOBecHs JIK.
Xapnu, B. BaiinGepra. Jlaboparopuas
pabota «BbIsSIBIEHIE H3MEHYUBOCTH Y
ocoOei 0JTHOr0 BUIa»

DnemeHTapHbIe (HaKTOPHI IBOIIOLUN

0.5

https://m.edsoo.ru/863e99c6

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

D¢ dexr ocnoBarenst. IhdekT OyTHUIOUHOTO
rOPJIBIIIKA

10

11

Murpauuu. 3051 nomyIisiui:
reorpaduyeckas, OMoIornIecKas

EctectBenHbIi 0TOOp — HAMpaBISIOUINI
(bakTop IBONIOIHH

https://m.edso0.ru/863e9ed0

12

13

14

[TonoBoii oTO60p

ITprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3ysbTaT MUKpo3Boonuu. JlabopaTtopHas
pabora «3yuenue apomopd o308 u
UM0aJaNTAlMN Y PACTEHUH U )KMBOTHBIX»

[Tpumeps! npucnocoOIeHUH Y OpraHu3MOB:
Mopdonoruueckue, GU3NOIOTHUECKHE,
OMOXMMUYECKHE, TOBEICHUYECKHUE.
JlabopaTtopHas pabota «IIpucnocobnenns
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e7IECO00Pa3HOCTH»

0.5

0.5

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

https://m.edsoo.ru/863e99c6

15

Bun, ero kputepuu u CTpyKTypa.
JlabopaTtopHas pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

0.5

https://m.edso0.ru/863e9cle

16

Crpykrypa BUJa

17

BunooOpa3oBanue Kak pe3yiabTar



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e

MHKPO3BOJJIIOLUA

18 CBs13b MUKPOABOJTIOIUH U ITHEMHOJIOTUT

19 Makpossontouus. [laneonronornueckue https:/m.edsoo.ru/863ea20e
METO/IbI H3yUYCHUS DBOJFOIHH

20 broreorpagiieckie MCTOLb! H3yscHI https://m.edsoo.ru/863ea20e
IBOJTIOIIAH
DOMOpPHUOIOTHYECKHE U CPABHUTEIHHO-

21 Mopdonoruueckre MeToIbl U3y4eHHs https://m.edso0o.ru/863ea20e
IBOJTIOIIAH
MoJeKyssIpHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE ¥ MATEMATHYECKUE METO IbI
M3YUYCHUS IBOJIIOLIUN
OO61Ire 3aKOHOMEPHOCTH SBOJTIOIIHUH.

23 AnantuBHas paauanus. HepaBHoMepHOTH
TEMITOB BOJIOIIUU

24 Kontponbnas padota mo teme "IBomronus"

o5 Hayunble runoressl NpoOUCX 0K ISHUS )KU3HH htts://m.edsoo.ru/863ea5a6
Ha 3emuie

26 JloHay4YHBIE MPEICTABICHUS O 3aPOXKICHHH httos://m.edsoo.ru/863ea5a6
KU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON htts://m.cdsoo.ru/363ea5a6
IBOJTIOIIHH

28 ['unotessl 3apoXKaEHUS KUZHU https://m.edsoo.ru/863ea5a6
HcTopust 3eMiu 1 METOIBI €€ N3YICHHS.

29 Jlaboparopras pabora «Hsyucie u 0.5 https://m.edsoo.ru/863ea5a6
OIMCaHHE UCKOIMIAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»

30 HauanbHbie 3Tanbl OpraHuvecKoi BOTIOIII https://m.edsoo.ru/863ea5a6
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31

DOBoIOLUS YYKapUOT

OcCHOBHBIE 3TaIlbl BOIIOLUN PACTUTEIBHOTO
mupa. [Ipaktuueckas padora «M3yyenue

32 . . 0.5
0COOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX
OT/ICTIOBY
33 OcCHOBHBIE 3Tallbl HBOJIOLUH KUBOTHOTO
Mupa
OBouroLUs )KUBOTHBIX. [IpakTHueckas
34 pabota «3yueHne ocoOOEHHOCTEH CTPOCHHUS 0.5
MIO3BOHOYHBIX KUBOTHBIX»
35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm
36 MaccoBble BBIMUPaHUSI — 9KOJIOTHYECKHE
KPHU3HUCHI TPOIILIOTO
37 CoBpeMeHHBIH 9KOJIOTHYeCKUN KPU3HC, €T0
0COOEHHOCTH
38 CoBpeMeHHas cUCTeMa OPraHMYECKOro MUpa
39 OCHOBHbBIE CHCTEMAaTUUYCKHE IPYTIIBI
OpPraHu3MOB
40 AHTpONOJIOTHS — HayKa O 4eJIOBEKE https://m.edsoo.ru/863eac2c
41 Pa3Butue npencraBieHU 0 MPOUCXOXKICHUN https://m.eds00.ru/863eac2c
9eoBeKa
MecTo yenoBeka B CUCTEME OPTaHUYECKOTo
42 mupa. JlaboparopHas padora «3yuenue 05
0CcOOEHHOCTEH CTPOECHHUS CKeJleTa YelloBeKa, '
CBSI3aHHBIX C TPSIMOXOXKICHUEM
43 JIBIOKyIME CUJIBI AaHTPOIIOTEHE3a https://m.edsoo.ru/863eac2c
44 CooTHolleHne ONOJIOTNYeCKuX 1 https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863eac2c
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COLIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaeoreHeTKa U MajicOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA
UYenoseueckue packl. [IpakTudeckas padbora

48 «HI3y{IeHHeE SKONOTHIECKAX a/ANTAIMH 0.5 https://m.edsoo.ru/863eaea2
YeIIoBeKa» MeXIMCIUILITHHAPHBIC METO/IbI
AQHTPOIIOJIOTUHU

49 Kontponbnas pabota no teme "Pa3putue
JKU3HU Ha 3emie"

50 3apoxIeHue U pa3BUTHE KOJIOTHU
Mertoapl skosnoruu. JlaboparopHas padora

51 «M3ydeHne METOJ0B IKOJIOTHYECKUX 0.5 https://m.edsoo.ru/863eafec
HUCCIIEOBaHUI»

59 3HaueHHne YKOJIOTHYECKUX 3HAHUH ISt https://m.edsoo.ru/863eafec
yeaoBeKa

53 Dkosnorudeckue GpakTopsl https://m.edsoo.ru/863eafec
Abuotnueckue akropsl. CBeT Kak

54 dKOIOrHHECKHE PaKTOP. Ha60paT0pHi1;1 0.5 https://m.edsoo.ru/863eb10e
pabota «BpIsiBIEHHE MPUCTIOCOOTIEHUI
OpPraHU3MOB K BIIUSIHUIO CBETa»
AbGuotnueckue paktopsl. Temneparypa Kak

55 dKOIOrHHECKHE PaKTOP. Ha60paT0pHi1;1 0.5 https://m.edsoo.ru/863eb10e
pabota «BpIsiBIEHHE MPUCTIOCOOTIEHUI
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPhI»
AoGuoTtndeckue hakTopbl. BiraxxHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 0.5 https://m.edsoo.ru/863eb10e

pabota «AHATOMHUYECKHE OCOOCHHOCTH
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https://m.edsoo.ru/863eafec
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pacTeHHid U3 pa3HbIX MECT OOUTAHUSY

57 Cpensl 00uTaHUSI OPraHU3MOB 1
58 buonornueckue puTMsl 1 https://m.edsoo.ru/863eb10e
59 Kuznenusie pOpMBI OPraHu3MOB 1
60 buotnueckue GpakTops 1 https://m.edsoo.ru/863eb348
3HavueHre OMOTUYECKUX B3aHMMOICHCTBHI
61 JUISL CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie 1
oOuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
MOMYJISIIIUH
OcHOBHbIE MTOKA3aTENN MOMYJISIHNN:
63 YHCJIIEHHOCTD, IIJIOTHOCTh, BO3pacTHAsA U 1 https://m.edsoo.ru/863eb46a
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:
64 POXK1aeMOCTh, IPUPOCT, TEMII POCTA, 1 https://m.edsoo.ru/863eb46a
CMEpPTHOCTb, MUTPAIIUN
65 DKoJIOTUYECKast CTPYKTYpPa MOIMYJISIIHH 1
66 JluHaMMKa MOMYJISALUN U €€ PEeTyJIALns 1
67 KpuBbIie pocTa YHCICHHOCTH TOMYJISIIHH. 1
KpuBbie BEDKUBAHUS
Dkonoruveckas Huia Buaa. JlabopaTtopHas
68 pabota «IIpucmocobneHus ceMsH pacTeHUn 1 0.5
K pacceseHUIO»
69 Bun kak cucrema nomynsiui 1
20 3aKOHOMEPHOCTH MOBEJICHHUS U MUTpaIiid 1
KUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3 1 https://m.edsoo.ru/863eb46a
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72

DKocucrema Kak OTKpbITad CUCTCMaA

https://m.edsoo.ru/863eb46a

KpyroBopot BemecTB 1 MOTOK SHEPTUHU B

73
IKOCHCTEME
74 OcHOBHbIE TTOKA3aTENIN IKOCUCTEMBI
75 DKOJOrM4eCKUe MUpPaMHIbL https://m.edsoo.ru/863eb5fa
76 N3menenuns cooOIecTB — CYKIIECCHH
77 [TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€P
1 peK. DKOCHCTEMbI MOPEH U OKEaHOB
78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb
79 AHTPOTIOT€HHBIE 3KOCUCTEMBI
80 Ypboakocucremsl. [IpakTudeckas padbora 05
«3yueHne u onucanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICVICTBUM OPraHU3MOB B
81 IKOCHCTeMax. MexaHU3MBbI BO3/ICHCTBU
3arp3HEHUI pa3HbIX THUIIOB Ha
CyOOpraHM3MEeHHOM, OPTAaHU3MEHHOM,
TOMYJISIITAOHHOM H SKOCUCTEMHOM YPOBHSIX
82 KonTponpHas pabota 3a 11 xmace
buocdepa — obmemanerapras 060g09Ka
83 https://m.edsoo.ru/863ebb5e
3emnn
84 VYuenue B. U. Bepnaackoro o 6uocdepe https://m.edsoo.ru/863ebd16
85 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChepbl https://m.eds0o.ru/863ebd16
86 KpyroBopoTsl BemecTs u
OMOreOXMMHUECKUE ITUKIIBI
87 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI
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CyILH

88 YcroitunBocTh OHOChepsI

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3JICHCTBUE Ha
pacTUTENIbHBIN U KUBOTHBIA MUP

92 Oxpana npupoab!

93 OCHOBHBIC NPHHLIKIIBL YCTOHHBOO https://m.edsoo.ru/863ebale
Pa3BHUTHS YCIIOBEYECTBA U IPUPOIBI
PanmonansHOE MPUPOAOIIOIBE30BAHNE U

94 COXpaHeHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us
3emim

95 O6001menue mo Teme «MUKPOIBOTIONHUS U €€
PE3YIIbTATHI»

96 O6061mmenue o Teme «MaKkpoIBOTIOIUS U €€
pE3yNIbTaThI»

97 O6006menue no Teme «IIpoucxoxaenue u
pa3BUTHE KU3HU HA 3eMIIe»

98 O6061menue o teme «IIpoucxoxaenue
YeJIOBEKa — aHTPOITOTEHE3)

99 Oo6o0061eHne 1o TemMe «IKOJIOTHs — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O600mmenue mo Teme «OpraHu3Mbl U Cpeia
oOUTaHUS

101 O0600meHue 110 TeMe «DKOIOTUA BUAOB 1
TIOMYJISLAN

102 O606mmenue o teme «buochepa —



https://m.edsoo.ru/863eba1e

rj100ajgbpHas YKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IMPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YETOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHE OHOJIOruU

Bnanenue cucremol 3HaHMH 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, UCIOJIB3YyEMBbIX B OMOJOTHYECKUX HCCIICAOBAHUSIX JKUBBIX
00OBEKTOB M d3KOcHUCTeM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HaOII0JIeHNH); CrMOocoO0aMH BBISIBIIEHUS M OICHKHA aHTPOIOTEHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHue BBIJIBUTATh THIIOTE3bI, MPOBEPSITh MX JKCICPUMEHTATLHBIMH
cpenctBamu, (opMmynHpys [eidb HCCICIOBAaHUS, aHAJIU3UPOBATH
MOJIy4YE€HHBIE PE3YNIbTAThI U ANaTh BHIBOIBI.

BrisiBneHre 3aBUCHMOCTH MEXIY HCCIEIyeMbIMH BEIMYHMHAMU,
00BsICHEHUE TIOYYCHHBIX PE3yIbTaTOB U (POPMYITUPOBAHNE BEIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeTb CHCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOITOJIArAONIHe OWOJIOTUUECKAE TEPMHHBI W TIOHSTHS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTaHu3M, BHI, TOMYISIHS, SKOCHCTEMA,
Ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPBHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHIIE, HACIIe/ICTBEHHOCTb, W3MEHYNBOCTD,
SHEPro3aBUCHUMOCTh, POCT U PA3BUTHE);

Owojorudeckne Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoppiieBoro cxojctsa K. Bbapa, sBomrormonHas

teopuss Y. JlapBuHA, CHUHTETHYECKas TEOpPUA DSBOJIIOLHUH, TEOPHUS




antpororene3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpa3us M HMPOHCXOMKICHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mOyTIx u
HarpaBJIeHUsX 3BojroIUH, yuenue B.W. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IIEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; TrOMOJOrMYECKHX pPSJOB B HAcCJIEICTBEHHOMN
nsMenunBoctd H.M. BaBunoBa; renetrmueckoro pasHoBecus JIxk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Mromiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sK010rMueckoil nupamMuabl 4HCed,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peuarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJda4l, BBbIABIIATH
MIPUYINHHO-CJIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6’B€KT3MI/I, mponeccamMm W ABJIICHUAMU; OCJIIATH
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IIUTaHusA, ITUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OPraHOB y pACTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTaraMy ’MOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMHU K HUM

OpraHu3MOB

YMeHHe BBIACIATH CYIIECTBEHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPHUOT M 3YKAPHUOT; OJHOKICTOYHBIX K
MHOTOKJIECTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOT€OIICHO30B, YKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHH,
’KHBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMamuu U
MIpEeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNHTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 53MOpHUOreHe3a, IOCTAMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSA TI'€HOB, T€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOIO O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
YyepeloBaHMUs HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOr€OLICHO30B U AKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIUU B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOIO M SHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHUS, Ppa3BUTHSI U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyILIECTBOBaHHE, ECTECTBEHHOTO 0TOOPA, BUA000pa30BaHMUS,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUsI YHEPTHH B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aUMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOIBI M

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAIUI0 OHOJIOTHYECKOTO
COJICpKaHUs; MHTEPIPETUPOBATH ITHUYSCKHE ACIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMmatpuBaTh rI100anbHbIC IKOJIOTHYECKHE po0IeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O BUOJIOI'NHM

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
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1.2

1.3

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpemeHnHass OHMOJOTMsl — KOMILJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydyaemble UMM MpoOiembl. DyHAaMeHTaJdbHbIE, NPUKIATHBIE W MOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SIICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

KuBbie cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh M IIEJIOCTHOCTH, CJIOKHOCTh H
YHOPSAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISPHBIM, KJIETOUHbIA, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYISIUOHHO-BUAOBOM, 3KOCHCTEMHBII
(OmoreonieHoTHUECKUi), OuochepHbIi. IIporecchl, MPOUCXONAIIME B SKHUBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIECTBOBAHUS

MaTepun

Mertoabl Ouonornyeckoil Hayku. HaOmroneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaru3anus, Mertaadaim3. IloHATHEe 0 3aBHCHMOW WM  HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TMIIOTES.
HyneBass runore3a. Ilonstue BbIOOpKM U €€ goCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTaTOB.
[IpynunHBEl HCKaXeHUs pe3yJbTaTOB JKCIepUMeHTa. lIoHATHE cTaTMCTHYECKOro

TECTa

Knerka kak Onoiorndeckas cucrema

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AWHMIIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPUHU.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJIBbTHUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIeMEHThI. Bona u
e€ poib Kak pacTBOPHUTEINSI, peareHTa, y4acThue B CTPYKTYPUPOBAHUU KIIETKH,

TeIIoperynauud. MuHepaabHble BElleCTBAa KIETKH, WX OHOJOTHYecKas pOJib.




Ponb KaTMOHOB M aHHOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEIIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oenika, MENTHIHAS
CBA3b. BropuuHas, TpeTWyHas, 4YEeTBEPTUUHAs CTPYKTYypsl. [leHaTypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapUbl, OJUIOCaXapuabl U IOJIHCAaXapUbl.
OO0muit mnaH cTpoeHUss W (PU3MKO-XMMUYECKHE CBOICTBA  YIJIeBOJIOB.
buonoruueckue GyHKIUU YrIIEeBOAOB.

Jlumunel. T'uapodunbHo-ruApOodoOHBIE cBolicTBA. Knaccudukamus JmmuaoB.
Tpurnuuepunsi, ¢Gochomunuasl, BOCKH, CTEpOHAbl. buonormueckue (yHKIUA
munuaoB. O0mre cBoicTBa OMONIOrHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TOJTYIIPOHULAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpuniun komrmmiemenTapaoctu. [IpaBmio Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ounonorudeckue ¢pynkiuu JJTHK.
Buael PHK. @yukunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCUHUKH, UX (PYHKIIUU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE WCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumbr  kimeTok: dykapuoTHyeckas H  HpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHUsi TeTepoTpodHO M aBTOTPO(HON MPOKAPHUOTHYECKHX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenrne n (pyHKIIMOHHMpPOBAHWE DYKAPHOTHYECKOW KieTku. llmazmarmdaeckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTuieckoil MmeMOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (nuddysus,
obOneruénHast nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTHUBHBIN
tpancropt). [lomynponumaemocts MemOpanbl. PaGora HaTpwuii-KaaueBoro
Hacoca. DHJIONIMTO3: MUHOIUTO3, (haromuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa 1 GyHKIHU KIETOUYHONW CTEHKH PACTECHUM, TPHOOB.

Hurommazma. Ilutozons. Ilutockener. JIBukeHwe uuToniIa3mMbl. OpraHoubl
kineTkd. OpHOMEeMOpaHHBIE OpraHOWABI KIIETKH: DHIOIDIa3MaTH4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOoeHHE U (yHKIMU. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOMA0B KJIeTKH. CTpOeHHE TPaHyNSPHOIO PETUKYIyMa.
Cunte3 pacTtBopuMbIX OenkoB.CHHTE3  KJIETOYHBIX MeMOpaH. [ mamkwit
(arpanynspHBIN) SHAOIIIA3MAaTHYECKH peTukynym. CekperopHas GyHKIH

annapara [ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoiu pacTUTENBHBIX




kietok. Kiterounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUH, TUIACTUIBL.

Crpoenre W (QyHKIMM MUTOXOHApPUN U TiacTul. l[lepBuuHble, BTOpUYHBIE M
CIIOKHBbIE  TUIACTUABl  (OTOCHUHTE3UPYIOUIMX  AYKApUOT.  XJIIOPOIUIACTHI,
XPOMOILUIACTHI, JIEWKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbsie opranougsl kietku CrtpoeHune M (yHKIMM HeMEeMOpaHHBIX
opraHoujioB Kkjetku. Pubocombl. MukpodunameHnTsl. MbplllleuHble KIETKH.
Muxkpotpybouku. Kierounbrii mentp. CTpoeHHME M JBHKCHHE JKI'YTHKOB U
pecHndek. MUKpOoTpyOOUKH nUTOIIIa3Mbl. LleHTpros.

Anpo. Obonouka sijpa, XpOMAaTUH, KapuoIUIa3Ma, SIPBILIKHA, UX CTPOEHUE U
byakuu. SnepHbiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacmoOKEHHE
XpoMocoM B HHTep(ha3HOM sipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3SYKapHOT

(pacTUTeNnbHOM, JKUBOTHOM, TPUOHOIT)
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AcCHMWIISIIAS. ¥ TUCCUMMJISIIIASL — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M rerepoTpodHbIil. YuyacTue KHucIopoia B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obecriedeHue KieTku: mnpeBpameHne AT B
OoOMeHHBIX Tporeccax. DEepMEHTATUBHBIN XapakTep peakmuid KJICTOYHOTO
Merabonm3ma. DepMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTalau3aTtopoB. benku-
aKTUBATOPbl M OENKU-UHTMOMTOPBI. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

[lepBruuHBIl CHUHTE3 OpraHMYEeCKHMX BemecTs B Kierke. PorocuHTe3. Pounb
XJioporjactoB B mpomecce ¢orocuHTe3a. CBeroBas M TeMHOBas  (pasbl.
ITponykTuBHOCTH (OTOCHHTE3a. BnusHue paznuuHbIX (AKTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMmocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETHUKOB: HUTPpUDULIMPYIOLINE
OakTepuu, Kele300aKTepun, cepobaKTepuH, BOAOPOJAHbIE OakTepuu. 3HAYEHHE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Opoxenus. IIpogykTsl OpoxkeHHS U HX
UCIIOJIb30BaHNUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.

AdpoOHBIE OpraHu3MBbl. DTallbl 3HEpPreTHueckoro oomeHa. [loAroToBUTENbHBIH
stan. ['uKoan3 — 6ecKUCIOpoAHOE paculeTyIeHUue TI0KO3bI.

buonornueckoe OkHCIEHWE, WIH KIETOYHOE JblXxaHHe. Poinb MUTOXOHIpUU B
mporueccax OMOJIOTUYECKOTO OKHCIJICHHUS. Huknnyeckue peaxkuuu.
OxucnurensHoe ¢ochopunuposanue. [IpenmyiiecTBa a3poOHOro mMyTH OoOMeHa

BEILIECTB Tepes] aHadPOOHBIM. Dh(HEKTUBHOCTh YHEPTETUYECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX

MaTpUYHOTO CHHTe3a. Peanu3anms HaciencTBeHHON nHpopmaruu. ['eHeTnueckuit




KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. IIpuHnwmmnsr
TPAHCKPHUIIIIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIICIEHOCTh, ACHMMETPUIHOCTb.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U dyKapHuoT. Perynsius akTHBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauust oOMEeHHBIX
mporeccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (DOPMBI KU3HM M OONUTaTrHbie mapasuThl. CTpoeHue
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(haros.

BupycHbie 3a0oneBanus uenoBeka, kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

COIIMAaJIbHBIC U MCIUIIMHCKHUC HpO6HeMLI

Knerounsnii uwukn, ero mepuonbl u perymsuus. WHTepdaza U MHTO3.
OcobeHHOCTH TIPOIeccoB, NpoTekammx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto. [lpecunrermyeckuii  (MMOCTMUTOTHYECKHUH), CHHTETHYECKUH U
MMOCTCUHTETUYECKHH (MPEeMUTOTHYECKHIT) IEPUOAbI HHTEP(hA3HI.

Marpuunbiii cudte3 JAHK — pemnmukaums. Ilpunuunsr permukanuu  JIHK:
KOMIUUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIA CUHTE3, AHTUIIAPAJUICIBHOCTD.

Mexanusm permmkauu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u

2.6 Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIUIUIOMAHBIA U
rarmouAHbI  HAaboOpbl XpomocoM. ['omosiornunble XpomocoMsbl. IlonoBeie
XPOMOCOMBI.

Jlenenue xiietkn — MuTo3. CTaguu MUTO3a U MPOUCXOASIIME B HUX MPOLECCHI.
Tunsl mMuto3a. KapuoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsanus MutoTHyeckoro ukia kiaetku. [Iporpammupyemas kierouHast rudenb
— anonTo3.

@yHKIMOHAIbHAS TEHOMHKA

3 Opranusm Kak OHoJIOrHyecKas cucTemMa

OnHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbI u
MHOTI'OTKaHEBBIE OPTaHU3MBI.
@opMbl pa3sMHOXKEHHUS OpraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHHUS: TMOYKOBaHUE, CHOPYJIALHUA,
(bparmeHTaIys, KJIOHUPOBAHUE.

3.1 [TonoBoe pasmuHosxenue. [lonoBeie kneTku, uiu ramersl. Meio3. Ctaauu menosa.

[ToBenenue xpomocoMm B Mmeiioze. Kpoccunrosep. buonornueckuit cmbicn meitosa
Y TI0JIOBOTO Tpolecca. Melo3 u ero MecTo B )KU3HEHHOM ITHKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pasButhe. ['ameToreHe3 y >KMBOTHBIX. [lojiOBbIE IKeme3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.

Crpoenre mOJNOBBIX KIETOK. OMIOJ0TBOpEHHE U SMOpPHOHAIBHOE pPa3BUTHE




3.2

3.3

KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHEe. [lapTeHorenes.
WupuBunyanbHoe pa3BuTue opraHusmMoB (oHrtoreHe3). Craauum smMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl qpodnaenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisilus). 3akiajaka
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIHMSHUE 4YacTed
pa3BUBAIOMIETOCS 3apojbliia (AMOpHOHANbHAS MHAYKLHMA). 3akiajka IUIaHa
CTPOEHMSI >KMBOTHOIO KakK pE3yJbTaT HEPapXUUYECKUX B3aUMOJCHCTBUN T€HOB.
Bnusnue Ha »MOpHOHATBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKaromien
cpenpbl.

Poct u paszBurtue xuBoTHBIX. [locTaMOpronanbHbIil nepuoa. [Ipsmoe u Henmpsimoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3Hay€HUE MPSAMOrO M HEMNPSAMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B npupoje. Tumbl pocta KUBOTHBIX. DaKTOpBl peryisuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPUOHAIBHOTO pa3BUTUA Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxenue u pasButue pacrenmit. ['amerodpur um crnopodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHud. OOpa3oBaHume CcIop B Ipolecce Meio3sa.
l'ametorenes y pacrenuii. OIUIOOOTBOPEHHWE M Pa3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHni. OOpa3zoBaHue u

pa3BuTHE CeMEHU. MeXaHU3MBbl pEryJIsiiIiA OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAyKH. OcHOBHEBIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJJICJIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPHU3HAKH, JIOMHHaHTHBIﬁ u pGIIeCCI/IBHI)II\/'I IIpHU3HAK,
roMO3uroTa, rerepo3nurora, 4YucCTass JIMHUA, FI/I6pI/II[I:>I, T'CHOTHII, (I)GHOTI/IH.
OcHoBHbBIE MCETOABbI I'CHCTHUKU! FH6pHHOHOFH‘I€CKHﬁ, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-TEHETUYECKUI

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpusioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoit 3akoH
Menpnens — 3aKOH paculelUIeHus NpU3HAKoB. LlUTonoruueckue OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanmu3upyromee ckpemuBaHue. [IpoMexyTOuyHBI XapakTep HaciaedOBaHUS.
Pacmienyienue npru3HaKkoB MPU HETIOJHOM JTIOMUHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
Haclle/IoBaHUsT ~ NpU3HAKoOB.  LluTomorndyeckue  OCHOBBI  JAUTHOPHIHOTO
CKpEeIlMBaHUS.

CueruienHoe HacienoBanue mpu3HakoB. Paboter T. Moprana. CrernneHHoe
HACJIEOBaHUE T'€HOB, HAPYLIEHUE CLEIUIEHUS MEXIy TI'eHaMH. XPOMOCOMHas
TEOpUs HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHWU3M OIpEeSeHHs Mojia. AyTOCOMBI U

MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M T€TEepOraMeTHhI moJ. I'eHeTnueckas




3.4

CTPYKTYpa TOJIOBBIX XpomocoM. HacnenoBanue mNpuU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
refa. MHOXECTBEHHBIH aIeM3M. B3aumojeicTBUe HeEalIebHBIX TI'€HOB.

Kommemenrapaocts. Onuctas. [lonumepus

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun peHotuna. I3sMeHYMBOCTb
IIPU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE INPU3HAKU. BUIbl M3MEHUUBOCTU:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASL.

Momudukanonsnas  u3MeHuuMBocTb.  Pomb  cpeapl B (opMHPOBaHHUU
MoAM(UKAMOHHOM n3MeHYnBocT. Hopma peakumy npu3Haka. BapuarmoHHbIH psg
u BapuanmonHas kpuBas (B. HWoranncen). CpoiicTBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enorunnyeckas u3mMeH4nBOCTh. CBOMCTBA FEHOTUIIMYECKON M3MEHUMBOCTH. Bupl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunatuBHass W3MEHYMBOCTh. MeH03 ¥ TIOJIOBOM TIPOLECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POl KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/enax OAHOro BU/A.

MyranoHHas U3MEHYMBOCTb. BHJIbl MyTaluii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBaHHbIE MYyTalMW. SlJepHbIE M LMTOIUIa3MaTUYECKUE
Myrarmu. CoMaTH4ecKue U NoJI0Bble MyTanuu. [[puurHbl BOSHUKHOBEHUS MyTalUi.
MyrareHbl M WX BIMSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleACcTBeHHOM n3MenunBoctu (H.U.

Bagsusos). BHesiiepaast ©3MEHUHMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun uyenoeka. MexayHapoaHas MporpaMma HMCCIEAOBAaHHUS T€HOMA
yernoBeKka. MeToapl  HM3Yy4eHUs TEHETMKM  4YEeJOBEKAa: TIEeHEAJOTMYECKUH,
OJIM3HEILOBBIMH, IUTOTCHETHYECKHUM, MO YJISIIUOHHO-CTATUCTUYECKHH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE OnpeAcIeHue TeHOTHUMA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUITUPOBAHUE, B TOM YHUCIIE€ C IMOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0ose3Hu YeJI0BeKa. bone3nu C HacJIeICTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKHU B MPEAOTBpPALCHUN

U JICUEHUN TEHETHUECKUX 3a00eBanuii uesoBeka. CTBOJIOBBIE KIIETKHA

3.6

JlomecTukanus u cenekuus. 3apoxkACHUE CENIEKIMK U ToMecTukauuu. Yyenue H.M.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTO0Opa3wsi KYJIbTYPHBIX DPACTECHHM.
Ponb cenexkimu B co3qaHuK COPTOB PaCTEHU U MOPOJT KUBOTHBIX. CopT, Mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHMX PSJIOB B HacjencTBeHHOW u3MeHunBoctu H.U.
BaswuiioBa, ero 3navueHue 1jst CENIEKIIMOHHON pabOTHI.

Meroapl cenekiuoHHOM paboThl. M cKycCTBeHHBIM OTOOp: MAacCOBBIA U

WHIUBUIYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIMH. UcnrpiTanue




MPOU3BOJUTENICH MO TOTOMCTBY. OTOOpP TO TEHOTHIYy C TIOMOMIBIO OIICHKHU
(eHoTHIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJI CeJIEKITMOHHONW paboThl. PaananvoHHbIi 1
XUMHUYECKHI MyTareHe3 Kak MCTOYHHK MYyTaluid Yy KYyJbTYpHBIX (QopM
opranu3moB. Hcronb3oBaHHE€ TEHOMHOIO PEJIAKTUPOBAHUST M METOOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOTo MaTeprasia JUlsl CeEeKIHH.
[lonyuenne mnomumuonnoB. BuyrpuBumoBas ruOpuauzanus. biuskoponcTBeHHOE
CKpelllMBaHue, WM UHOpuAMHT. HepojcTBeHHOE CKpelMBaHHWE, WIM ayTOPUIUHT.
I'erepo3uc u ero mpuuunsl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpuansanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CCIICKIIMN paCTeHI/Iﬁ H XKMBOTHBIX

3.7

4.1

4.2

OOBEKTHI, UCHOIb3YeMbIe B OMOTEXHOJIOTMH, — KIIE€TOYHbIE U TKAHEBbIE KYJBTYpBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajulUOHHAs  OHOTEXHOJIOTHSL:
xjae0onedeHne,  MONYyYeHHE  KUCIOMOJIOYHBIX  INPOAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHl MHUKPOOHMOJOTMUECKUX TEXHOJIOTHI.
IIpousBoncTBO Oerka, aAMHHOKHCIIOT " BUTaMHMHOB.JICKycCTBEHHOE
OIJIOJOTBOPEHHUE. PEKOHCTPYKLMS SIMLIEKIETOK W KIOHUPOBAHHUE >KUBOTHBIX.
Mertoa TpaHCIUIaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyupoBaHue pexkomMOuHaHTHbIX JIHK. JlocTmxkeHus M TNepCleKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHKe CTBOJIOBBIX KJIETOK
Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

buonoruueckoe  pazHooOpasue  opraHuzmoB.  CoBpeMeHHas  cucTeMa
opranudyeckoro wmwupa. I[lpuninunel kiaccudukanuu opraHu3mMoB. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOCHHUS M KU3HEAEATEIHHOCTH OJHOKIETOYHBIX OpPraHH3MOB.
bakTepuu, apxeu, oJHOKIIETOUHbIE TPUOBI, OJHOKJIETOYHBIE BOJIOPOCIH, JAPYTHE
npotucThl. KojoHnanpHbIe opraHu3Mbl. JIBUKEHNE OJHOKICTOYHBIX OPTaHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHHUYHOE. 3allliTa Y OJHOKIETOYHBIX OPTraHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer

MHorokieroynsle pacteHus. B3auMocBa3b 4aCTEl MHOTOKJIETOYHOI'O OPTaHU3Ma.
TkaHu, opraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOIO opraHu3ma. Opranusm
Kak eauHoe 1nenoe. TkaHm pacreHnid. Tumbel pacTUTENBHBIX — TKAaHEM:
oOpa3oBaTenbHas, IIOKPOBHAas, IPOBOAAIIAs, OCHOBHAas, MEXaHHUYECKasl.

OcobeHHocTu cTpoeHus, QYHKIMNA U pacIoIoKeHUs TKaHel B OpraHax pacTeHUi

4.3

BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUl. @YHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[BukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI U

HacTuu. HOFJ'IOIHGHI/IG BOABI, YTJICKHUCJIOIO Tra3a M MHUHCpAJbHBIX BCIHICCTB




pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB uepes3 MoBEpXHOCTHh KIICTKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacreHuid. 3ammra y
MHOTOKJIETOUHBbIX pacTteHuil. Kyrukyna. CpeacTBa macCUBHOM M XUMHYECKOH
3amuUThl. DUTOHIUABL.

PaznpaxxumocTs M perynsuus y opraHu3MoB. Pa3apakumocTe U peryiasuus y

MHOT'OKJICTOYHBIX paCTeHI/If/’I. PoctoBrIie BCIICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUYHBIE  JKMBOTHBIC. B3amMOCBsA3bL  YacTeil  MHOTOKJICTOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. I'omeocra3. TkaHU )KMBOTHBIX M 4elOBeKa. THUIIbI
KUBOTHBIX TKaHEH: SMUTEIHaNbHAs, COCIWHUTEIbHAs, MBIIICUYHAs], HEpBHAs.
OcoOenHoct cTpoeHUs, (QYHKIMA W PpACHONIOKCHUS TKAHEH B OpraHax

JKHNBOTHBIX N YCJIOBCKA

4.6

Oprasbl U CUCTEMBbl OpPraHOB XUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPTaHOB.
Omnopa Tena opraHu3mMoB. CKeJleThl OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX
AKUBOTHBbIX. HapyxHb1il U BHyTpeHHHI ckeneT. CTpOCHHE U TUIIBI COCIUHEHUS
KOCTEH.

JIBrokeHMEe MHOTOKJICTOYHBIX JKMBOTHBIX. Iluranme kxuBOTHBIX. IluTanme
MMO3BOHOYHBIX )KMBOTHBIX. J[pIXxaHue )KUBOTHBIX. KoxHOoe npixanue. XKabepHoe u
JIETOYHOE JIbIXaHHE.

JIpIxaHue T03BOHOYHBIX >KHBOTHBIX. OJBOJIOIMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TTO3BOHOYHBIX JKMBOTHBIX. J[pIxareibHas cucrema 4ejaoBeka. MexaHusm
BEHTWJIALIMM JIETKUX Yy NTUL W MIEKONUTAIOWMX. TpaHCHOPT BELIECTB Yy
opranu3moB. TpaHcHoOpT BeHIECTB Yy XUBOTHbIX. KpoBeHOCHas cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpaIreHusi. IJBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >XKMBOTHBIX. BbineneHue y opranu3moB. Beigenenue y
#KUBOTHBIX. CoKkpaTtutenbHble Bakyonn. Opransl BelienaeHus. CBsA3b MOJOCTH Tea
C KPOBEHOCHOM W BBIIECIUTEIBHON cUcTeMaMu. BbineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpOBBI M uX
MIPOU3BOJHBIE.

PaznpaxuMocTh U peryasanust y opranu3MoB. Pa3ipaxuMocTh y OJJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3gpaXuMOCTh W PETryasiiks Y MHOTOKJIETOYHBIX
pacteHuii. PocToBbI€ BEIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pediiekTopHas peryisiius Y MHOTOKJIETOUHBIX >KHBOTHBIX.
HepBhas cuctema u €€ oTAenbl. IBOTIOIMOHHOE YCI0KHEHNE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KUBOTHBIX.

PazpaGotka anroputMoB u mporpamm i 3PQPeKTHBHON (PyHKIIHMOHATBEHON
aHHOTAIlNHU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTab0JIOMOB

MUKpPOOPTaHW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA




OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

Opranbl 1 CUCTEMBI OPTaHOB uyenoBeka. OTesbl TOJIOBHOTO MO3ra T03BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycinoBHble U yCIOBHBIE
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl 3HIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[elCTBUE TOPMOHOB.
B3auMocBs3p HEpBHON W SHIOKpPUHHOW cucTeM. [wumoramamo-runodusapHas

cucrema. Pedrexc u pednexropHas ayra. besycioBHble U yClIOBHBIE pedIIeKChI

5.2

3amuTa opranuzMa ot Oose3Hell. IMMyHHast cuctema denoBeka. KiieTouHblil u
TYMOPaJIbHBIA HMMMYHHTET. BpoXAEHHBIM, NpHOOPETEHHBIN crenupUISCKU
UMMYHHUTET. Teopuss KIOHaNbHO-CceIeKTUBHOrO uMmMmyHutTeta (IL.Dpmux,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3moB. Poub

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

5.3

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru xpoBoobparnienus. Pabora cepia u e€ perynsmus

5.4

5.5

5.6

Hpixanue yenoseka. {uddysus razoB yepe3 MOBEPXHOCTh KIETKH. J[pIxarenpHas
cucreMa 4enoBeKka. JIpIxaTenbHas TOBEPXHOCTb.  Perymsanus — IbIXaHHA.

JlpxaTenbHbIC 00bEMBI

[InmeBapurensbHas cucreMa denoBeka. OTaensl NMUIIEBAPUTENBHOIO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojHble. Opranbl BbyaeneHus. Ilouku. Crtpoenue u
¢yHkmoHupoBanue HeppoHa. OunbTpanus, cekperus 1 00paTHOE BCachbIBaHHUE

KaK MCXaHU3MBbI pa6OTLI OpTraHOB BbIACJIICHUS. O6pa30BaHI/Ie MOYH Yy YCIIOBCKa

5.7

I[BI/I)KGHI/IG yeJioBeKa: MblmIeuHas cucteMa. CKeJIeTHBIE MBIIIOBI 1 HUX pa60Ta.

CTpOGHI/Ie U TUIIBI COEIMHEHUS KOCTEH

TeOpI/I}I ABOJIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

6.1

OpomtonmonHass  Teopuss Y. JlapBuna. IIpenmocsliku — BO3HHUKHOBEHUS
napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.

JIBmokymiye cuiibl 3Bodonuu BUaoB no Y. JlapBuHy (BbICOKasi HMHTEHCHBHOCTh
pPa3MHOXXEHHS OpPraHHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, Ooprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckoir Teopun 3Boitoiuu (CTD). HeittpanpHas Teopus
sBosonii. CoBpeMeHHasl SBOJIIOIIMOHHAs OMOJIOTHs. 3HAYeHHE SBOJIIOLIMOHHON

Teopuu B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHHBI MUPa

6.2

[Tonmynsamus kak 3JeMEHTapHas eauHHIa HBOMIONUU. COBPEMEHHBIC METOJIbI
OIICHKH TEHETHYECKOTO Pa3HOOOpa3usi M CTPYKTYphl momyisiui. M3MmeHenwue
reHoGoHa TOMYJSIIAA KakK JJIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHUE. 3aKOH

reHeTuyeckoro pasHosecus Jx. Xapau, B. BaiinGepra.




DOnemMeHTapHbIe (GaKTOpPHl (ABIDKYIIME CHUJIBI) OSBONIONUU. MyTalMmOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBJIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsauuax. OQdexr
OCHOBATEJIS. Murparnuu. W3onsmus MOIYJISALIAN: reorpaduyeckas
(mpocTpaHCTBEHHAs ), OMoIOrUYecKas (PEnpoayKTUBHAS).

EcrectBennblii orOop — HampaBusiommid  ¢axtop dIBomonuH.  DopMel
€CTECTBEHHOT0  OTOOpa:  JBIKYIIUH, CTaOUIU3UPYIOLIUHN, Pa3pbIBAIOLINI
(mu3pyntuBHbIN). [TooBo# oTOOD.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBEHHE  TMPHCIOCOONEHWA Yy  OpraHu3MoB.  ApoMopho3bl |
uanoanantanuu. [lpumepsl npucnocobneHuil y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BupnooOpasoBaHue Kak —pe3ysbTaT
MUKpO3BOJIOLUHU. M3omsauus — kinrodeBod ¢akrop BujpooOpasosanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaHMS: AJIONaTPHIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuamzaiys). JJIuTenbHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (opMUPOBaHHS OMOIOTUYECKOTO Pa3HO00pa3usl.

Ponb 3BOMIOLIMOHHON OMOJOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHMS
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHPOBAHUS YCTONUHMBOCTH K aHTUOMOTHUKAM UM CIIOCOOBI O0PHObI

Cc HeH

6.3

Meroapl u3ydeHUs: MaKpOdBOJIOIMHU. [laneoHTONOrHYecKue METOIbl M3YyUEeHUS
sBoonmi. [lepexonnbie Gopmbl 1 PUIIOTeHETHYECKHE PSAABI OPTaHU3MOB.
buoreorpaduyeckue Mmeroap! uzydeHus sBomornun. CpaBHenue (Gropsl U GayHbI
MaTepuKOB M OCTpOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuxku u
PEUKTHI.

OMOpHONOTHYECKHEe ¥ CPaBHUTEIBbHO-MOPQGOIOTUYECKUE METOABl HM3y4eHUS
SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl JBOJIIOLIMM OHTOTE€HE3a W TMOSBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHYHBIE ¥  AaHAJOTHYHBIE  OPTaHBI.
PynumenTtapHsie  opraHbl W aTaBU3MBL.  MOJEKYISIPHO-T€HETHYECKHUE,
OMOXMMHYECKHEe ¥  MaTeMaTUYeCKWe  METOJIbl  W3YYEHHUS  DBOJIOIUU.
I'omonoruunsie TeHbl. COBpEMEHHBIE METOMBI MOCTPOCHUS (PUIOTeHETHUYECKUX
JIepEBbEB.

XPOMOCOMHBIE MYTAIH ¥ 3BOJOIHS TEHOMOB.

OOmue 3aKkOHOMEpPHOCTH (MpaBuiia) 3BOJIONKU. HeoOpaTUMOCTh 3BOIIOIUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIIUU

6.4

Hayunble rumore3bl MNPOUCXOXKICHHS JKU3HM Ha 3emie. AOuOreHes H
na”crnepmus. JloHaydHble IPEICTAaBICHUS O 3apOKACHUHN KU3HU (KPEalOHU3M).

['umoTe3a MOCTOSHHOTO CaMO3apOXK/ICHUS KU3HU U €€ OMPOBEP)KEHUE OMbITAMHU




6.5

®. Pemu, JI. Crnamranuanu, JI. Ilactepa. IlpoucxoxneHue IKU3HM U
acTpoOUOoIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHMYeckol sBoitonuu. [lmaHerapHas (reosoruyeckas)
SBONIIOLIMSL. XHMHUYecKass »dBOJIOLUA. AOHOreHHBI CHHTE3 OpraHMYeCcKHX
BemiectB u3 Heopranmdeckux. Omeir C. Mumnepa u I'. FOpu. OOpaszoBanue
nosmMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. OnapuHa, rumnoresa
nepBuuHoro OynboHa JIk. XomaeiHa, reHetwdeckass rumotesa [. Meémmepa.
Pu6osumer (T. Yek) u rumore3a «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u meronapl e€ usyueHus. Vckonmaemble OpraHM4eCKUE OCTAaTKH.
I'eoxponosorust U e€ Meroabl. OTHOcUTENbHAs M AOCOJIOTHAS TE€OXPOHOJIOIHUS.
['eoxpoHonOoruyeckas mKana: 30Hbl, 3pbl, IEPUOBL, FTOXH.

HavansHple 3Tanel opraHndeckou 3Boaonud. IlosBiIeHHE U 3BOJIIOLUSA MEPBBIX
KJIETOK. OJBoyolMsl MeTabonu3Ma. BO3HHMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKHU KaK aHaJIor MEPBBIX Ha 3eMile COOOLIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHMOTEHEe3). DBOIIOIHMOHHOE IPOUCXOXKICHHE
BUpYycOB. IIpoucxoxxaeHne MHOIOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONUUA BBICHIUX pacTeHuil. OCHOBHBIE apoMOpPGO3bI
pactenuii. Bbeixox pacrenuit Ha cymry. [losBneHume CHOpOBBIX pacTeHHH U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHuN.

OcHOBHbBIE 3Tallbl 3BOJIONUM JKUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
XKUBOTHBIX. Bennckas gayna. KemOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUS TO3BOHOYHBIX.
ITpoucxoxaenune am¢pubuii u pentunuil. IlporcxoxaeHne MIEKONUTAIOUINX U
ntul. [lpunnun xmodyeBoro apomopgo3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie IO ApaM U NEpHOJaM: apXei, MpoTepo30M, MaIe030H,
Me3030M, KailHO30i. OOmas xapakTepuUCTHKa KJIMMaTa U TIeOJOTHYeCKUX
nporieccoB. [losiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHHE:
€ro YCJIOBHUSI U BIUSHUE HA ra30BbI COCTaB aTMOC(]EpHI.

MaccoBble BBIMHUPAaHHS — D3KOJOTMYECKHE KpHU3UCHl mpooro. [Ipuumssl n
CIIECTBUSI MAacCOBBIX BbIMHpaHUil. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €O

0COOEHHOCTH

Pazgenst w 3amaum  anTpomnosnoruu. Metonbl anTpornonoruu. (CTaHOBIEHUE
MIpeICTaBICHUM O MPOUCXO0XKIeHUH ueroBeka. CoBpeMeHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHCTEMAaTHYECKOE MOJOKEHUE YeOBEKa.

CBI/I,Z[GTG.HBCTBa CX0JCTBa YCJIIOBCKA C KHUBOTHBIMMU. CpaBHUTCIILHO-
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Mopdonorugeckue, AMOPHUOIIOTUYECKHE, (U3HOIOT0-OMOXUMHUYECKHE,
noBeieHueckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpsAIMOX0KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE TrOJOBHOrO MO3ra U BTOPOMl CUTHAIBHOU
CUCTEMBI.

JBmwxyue cuibl ((akTopbl) aHTPONOreHe3a: OWOJOTHYECKHE, COLMANIbHBIC.
CooTHouleHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaANU aHTPOIIOreHE3a. ABCTPATIONUTEKH — ABYHOTHE IIPEAKH JIHOEH.
UenoBek  ymenblii, TEpBbIEe U3TOTOBJICHUA OpyaAud  Tpyaa. YemoBek
MPSIMOXOJAIINI W TEpBBIM BbIXOA Jofel 3a mnpenensl Adpuku. UYenmosek
relaens0eprckuii — OOIIMI MPeIoK HEeaHAEPTATBCKOTO YesOBeKa M YelloBeKa
pazyMHoro. YenoBek HeaHAEPTAIbCKHI Kak BUJ JIFOAECH XOJOJHOTO KiIMMara.
UYenoBek pa3yMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHI YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 32 IpeaenamMu AQpHKH.

OBONIOIMS COBPEMEHHOI'O ueinoBeKka. EcTecTBEHHbI OTOOpP B HOMYJIALHUAX
yenoBeka. MyTalMoHHBINA mpoliecc U nonuMopdusM. [lomynsioHHBIE BOJHBL,
npeiid reHoB, MUTpanus U «3PQPEKT OCHOBATENSA» B MOMYJISIIHUIAX COBPEMEHHOTO
YeJloBeKa.

UYenoseueckne pacel. Ilonstue o pace. bonbmme pacel: eBporneougHas
(eBpaswmiickasi),  aBCTpaJO-HETpOUIHAs  (9KBaTOpHalbHAs),  MOHTOJOUTHAS
(asmaTcko-aMepHKaHCKas). Bpemst U myTH pacceleHHs 4eloBeKa I0 IUIaHETe.
EnunctBo  uyenmoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTb  pacuU3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpPY)KaloLIeW cpesibl.
Bnusaue reorpaduyeckoit cpensl M Apeiipa TreHOB Ha MOP(OJIOTHIO U

(bU3HO0NIOTHIO YeToBeKa
OKOCHUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

Pazpgensl u 3agaun sxosoruu. CBA3b HKOJIOTUU C IPYTUMH HAYKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHH:
MPUPOAHbIE U JabopaTopHbie. MOJENUPOBaHHE B JKOJIOTUUA. MOHUTOPUHT

OKpY’KaroIlel Cpe/Ibl: TOKAIbHBIN, pErHOHABHBIN U TTI00aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanums
9KOJIOTHYECKUX  (PaKTOpoB: albmoTHUecKue, OWOTHYECKHE, aHTPOIIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBUS dKosorudeckux ¢akrtopoB. [Ipasuio
munumyma (K. Ilnpenrens, 0. JIuGux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobunornueckue (akropbl. CBeT Kak sKosoruueckuit (axrop. [eiicTBue pazHbix
YY4aCTKOB COJIHEUHOIO CIEKTpa Ha OPraHU3MBL. OKOJIOTMYECKHE TPYIIIBI
pacTeHMH M JKMBOTHBIX II0 OTHOLICHMIO K cBeTy. CHUrHaibHass poJIb CBETA.
doTonepuoausM.

Temmeparypa kak 5kojorumueckuii Qaxrop. JlefictBue Temmeparypsl Ha




opranusmsl. [ToMKUIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHnocte kak 9kosjorumdeckwii  (akrtop. IIpucmocobneHuss pacTteHuil K
noJyiepKaHuto BoxHoro Oananca. Knaccudukanus pacTeHU MO OTHOILIEHUIO K
BoJie. [Ipucnocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3]YILHAs, IIOYBEHHAas,
riyOuHHAs  IOJAINOYBEHHAs, BHYTPUOpPraHHW3MeHHas. (DU3MKO-XUMHUYECKHUE
0COOEHHOCTH cpei oOuTaHus OpraHu3MoB. IIpucrnocoGiieHus OpraHu3zMoB K
KU3HU B Pa3HBIX CPEIaX.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUH
KU3HU.

XKuznennsie popmer oprann3MoB. [lonsrue o xuzHeHHOH (opme. JKU3HEHHBIE
(GbopMBI pacTeHMIA: JepeBbs, KyCTApPHUKU, KYyCTAPHUYKH, MHOTOJICTHHE TPAaBBI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: TMIPOOUOHTHI, T€OOUOHTHI,
a’3poOHOoHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢axTopsl. Buabl OMOTHYECKMX B3aMMOJACHCTBHIA: KOHKYpPEHIIMS,
XMIHUYECTBO, cuMOKMO03 U ero (opmel. IlapazutusMm, koomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auUMoOJeCcTBUS  (Tonmuueckue, (Qopuueckue, (abpuueckue). 3HaUECHUE
OMOTMYECKMX B3aUMOJICHCTBUN [UIs CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOHuTaHUS. HpI/IHLII/IH KOHKYPCEHTHOI'O UCKJIFOUCHUA
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DKOJIOTHYECKUE XapaKTePUCTUKHU Tonysuuu. [lomynsius kak Ouojornyeckas
cuctema. Porb HEOTHOPOIHOCTH Cpelibl, (hu3ruecKkux 0aphbepoB M OCOOECHHOCTEH
OHMOJOTHH BUIIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHOH CTPYKTYpHI MOMYJISIU.
OcHOBHBIE TOKa3aTeNu TOMYJSIUNA: YUCIECHHOCTh, IUJIOTHOCTb, BO3pAacTHas WU
MOJIOBasg CTPYKTYpa, POKIAEMOCTb, NPUPOCT, TEMII PpPOCTa, CMEPTHOCTb,
MUTparusi.

DKoyioruueckasi CTpykrypa nonyiasuuud. OIIeHKa YHUCIEHHOCTH TOMYJISINH.
JvHamuka monyysiiuyd U €€ perynaanus. buoTuyeckuil MoTeHIuan NOomyJIsiuu.
MogaenupoBanre OWHAMUKKA —nonyisinud.  KpuBble pocta  YHMCIEHHOCTH
nonyisauuu. KpuBble BbDKUBaHUS. Perynsdius 4MCIEHHOCTH NOMYJSLUNA: POJIb
(akToOpoB, 3aBUCANIMX M HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIIOTUYECKUE
cTpateruu BUJOB (I- u K-ctparerun).

[Tonsstne 006 »KoNoOrMYecKor HUIIE BUAa. MectoobuTtanue. MHoromepHas
Mozenp 3dKkojorndyeckod Humm k.M. XarunmHcona. Pazmepsl 3KOI0rMYECKON
Huiy. [loTeHnuanbHas 1 peaaTn30BaHHAS] HUIIIN.

Bun xak cucrema nomynsuuii. Apeanbl BUIOB. Buasl M MX KU3HEHHBIE
CTpaTerumu. 3aKOHOMEPHOCTH  TOBEACHHUS W MHUIpPaldid  >KMBOTHBIX.

buonornueckue nHBa3UM JYKCPOAHBIX BUIOB
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CooOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexny
opraHu3MamMu B OHOIlEHO3e. DKocucTeMa Kak OTKpeiTas cucrema (A.JDx.
Tencnu). dyHKUMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLEHTHI,
KOHCYMEHThI, peayleHTbl. Tpodudeckue ypoBHH. Tpoduyeckue nemnu um ceTH.
Abunornueckue 010ku dKocucteM. [TouBel W mibl B 3KocucTeMax. KpyroBopot
BELIECTB U ITIOTOK HEPTUU B IKOCUCTEME.

OcHOBHBIE IOKa3aTeau 3KocUCTeMbl. buomacca W mpomyKuus. DKOJIOTHYecKue
MIUPaMUIbI YUCell, OMOMACChl U SHEPIHUH.

HamnpaBnennsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuyHble U
BTOPUYHBIE CYKIIECCHM M WX TPHYUHBL. AHTpPOIIOTEHHBIE BO3JICHCTBUS Ha
cykueccun. KimmmakcHoe coobmectBo. buopasnoobpasue u mosHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[Ipuponnble 3KocHUCTEMBI. AHTPONOIE€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMA.
ArpornieHo3. Pazniuust Mex 1y aHTPOIIOT€HHBIMH U TIPUPOITHBIMH SKOCHCTEMAaMHU.
VYp6oskocucremsl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. I'opojckas diaopa u
¢dayna. CuHaHTpONU3aUs TOPOACKON (payHbl. brosornueckoe u X03sIiCTBEHHOE
3HAYCHHUE arpo’dKOCUCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B 3KOCHCTEMaX.

IlepeHoc sHEpruM M BEIIECTB MEXIY CMEXKHBIMU 3KOCHCTEMaMH.Y CTOHUMBOCTh
OpPTaHU3MOB, TIONMYJSIUA W DKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICHCTBUI
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buocepa — oOmemnanerapHas o6Oojouka 3emiid, TA€ CYIIECTBYET WU
cyuiecTBoBasia Jku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. ObGnactu
6uocdepsl u e€ coctas. KuBoe BeriecTBo 61ocdhepbl U ero pyHKIUH.
3aKOHOMEPHOCTH cCyIIecTBOBaHUS Ouocheprl. OcobeHHOCTH Ouochepbl Kak
mo0anbHOM  dKocHcTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB U OHOT€OXMMHYECKHE IHKIBI (yrjieponaa, as3oTa).
PurmuunOCTS siBNIEHMI B Onocdepe.

3onanbHOCTh OMoctepsl. Ilonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHApA,
XBOWHBIC JIeca, CMEMIaHHbIE W IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHEI,
MyCTBIHU, TPONWYECKHE Jieca, BBICOKOTOPhs. Kiumar, pacTUTenpHBIH U
KUBOTHBI MUp OMOMOB CYILIH.

CrpykTypa U (YHKIMS KHUBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTEHLIHaNa U
o6uochepHbIX QyHKIUN

DKOJIOTHYECKUE KPU3KCH U WX MpHYUHBI. Bo3nelicTBre uenoBeka Ha Ouochepy.
3arpsi3HEHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHHE BOJHON CPEbI.
Oxpana BoaHbIX pecypcoB. Pa3pymienue mouBsl. OXxpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENIbHBIM M KUBOTHBIM mup. OxpaHa

PacCTUTEIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIIBI OXPAaHBl MPUPOJIBI.




Kpacupie kamru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Boranuueckue casibl ¥ 300JI0TUYECKHUE TAPKH.
OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.

PaL[I/IOHaJ'IBHoe MMpUPOAOITIOJIb30BAHUC nu COXPAaHECHUEC 010JI0rMYECKOTO

pa3zHooOpasus 3eMiaun

CUCTEMAOINEHKHJOCTH KXEHUAOBYYAIOIHIIMMUCAA

INJIAHUPYEMBIXPE3YJIBTATOBOCBOEHUAOBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJAHEI'O
OBHLIEI'O OBPA30BAHUA

YUYEBHBIANPEJMET «EUOJIOT USD»

KoHTposib y4eOHBIX TOCTHKEHUN 00YyHarONIMXCsl, BKIIOYAIOIIUNA UX MPOBEPKY
U OLEHKY, SIBIISIETCA HEOTHEMJIEMOM COCTaBISIIOLIEH (HApsily C COAEpIKAHUEM,
METO/aMH, CpeAcTBamMu, GOpMaMH  OpraHM3alud  y4eOHOM  JIeITEebHOCTH)
oOpazoBarenpHOTO TIporiecca. OlleHWBAaHHE SIBISIETCS TPOLEAYpPO OIpeaeIeHUs
COOTBETCTBHUSl HUHJUBHUAYAIBHBIX JIOCTHXKEHUM OOyYaromuxcs IJIaHUPYEMbIM
pe3yabraraMm. CBO€ KOJIMYECTBEHHOE BBIPAKEHUE OLIEHKA HAXOJIUT B OTMETKE.

B coorBercTtBUM ¢ TpeOoBaHUSAMH  (eAepaTbHBIX  TOCYJapCTBEHHBIX
oOpazoBaTenbHbIX cTaHAapTOB 001Iero oopazoBanus (PI'OC OO) oreHka yueOHBIX
JOCTUKEHUU TO0 OHOJIOTHMH, KaK U TO JPYrUM YYEOHBIM MpeaMeTaMm, peaau3yer
CHUCTEMHO-JEATEIbHOCTHBIN, YPOBHEBBIM U KOMIUIEKCHBIN ITOAXO/IBI.

CHCTEeMHO-AESATETbHOCTHBIUIIOAXOPEAIONIArAET, YTOCOICPKAHUEMOIIEHKI
BBICTYNAIOTIPEAMETHBICUMETANPEIMETHBICPE3YIbTATHIO0yUCHUS, BBIPAKECHHBIE
BlIeATeIbHOCTHOM(OopMeE. I [pe AMETOMOIIEHKUSBIISIETCACIIOCOOHOCTHOOYUAIOIIINX CST
KpEIIEHUIOY4eOHO-TTPAaKTUYECKUXNYIeOHO-
MO3HaBaTEIbHbIX3a/1a4.(DTOHE03HAYAE T, YTOBTEKYIIIEMOIIEHUBAHUUHEI0KHOOBITh3a
JTAHUWHAPOBEPKY BOCITPOU3BEACHUS N3YyUCHHBIX OMPEACIICHUI, 3aKOHOB U T. II.)

Y PpOBHEBBINNOAXOAPEATHIYETCAUNTOOTHOIIIEHUIOKCOAEPKAHUIOOLICHKH,
UIIOOTHOIICHUIOKUHTEPIPETALIUUPE3YIHTATOB. Y POBHEBBIMIIONX0] B OIEHUBAHUU —
3TO HCIIOJIb30BaHUE 3a1aHuI pa3Horo YPOBHS CJI0KHOCTH,
HaIpaBJICHHBIXHAMPOBEPKYOTHOTOUTOTOXKEeIPeAMETHOTOpe3yabTaTa. Kak mpaBuio,

pa3jindar0oT 3aJdaHUsd 6330BOF0, IOBBIINICHHOT'O M BBICOKOI'O ypOBHCﬁ CJIOKHOCTH.



YPOBHM CIOKHOCTH 3aJJaHUN OMPENEISAIOTCSI 0COOEHHOCTSIMU MPOBEPSIEMBIX YMEHUH,
KOHTEKCTOM 3a/IaHus u YUCIIOM CYIIIECTBEHHBIX oreparui,
IPEe1yCMOTPEHHBIXTPUBBITOTHEHUN3AJaHUs. Y POBHEBBIMIIOIXOIKMHTEPIIPETAIIUU
pE3YNbTATOB — 3TO OMNPEIEICHUE YPOBHEN OCBOEHHSA OOYYarOIMMUCA MPEAMETHBIX
pe3ynbTaToB. UucnoypoBHeHoOpeAenIeTcsi0cO00EHHOCTIMUOLIEHOYHOUTIPOIE Y PBI
(Ipu UCHOJIb30BAaHUU B IIKOJIE MATHOAIILHOM MIKANbl OIEHUBAHUS BBIJCISIOT, KakK

MIPaBUIIO, TPH YPOBHS YUE€OHBIX TOCTIKEHU).

Kpumepuanvro -nopmamusHnoeoyenusanueyueoOHbIx00CmuiceHutiodyyarouuxcs

OueHkaypoBHs

Ormerka YUeOHBIX10CTHKeHU

Onucanuey4eOHBIX JOCTHKEHU I

«3» bazoBbIit OrpaHvyeHHOE JIOCTMKEHUE BCEX  IJIAHUPYEMbIX
pe3yJIbTaTOB MO KPUTEPUSAM OLEHKH. BocniponsBeneHue
TpeOyeMbIX  3HaAHWMH, YMEHHI, HaBBIKOB o
00pasiy. [ IpuBBITTOTHEHUU A CTBUHUCIIBITBIBACT3ATPY/T
HEHMS, KOTOPBIE YCTPAHSIIOTCS MO KOHTPOJIEM YUUTES.
HccnenoBartensckue, KOMMYHHKAaTHUBHBIE, HH(pOpMa-
LMOHHBIE  PETYJISTUBHBIE YMEHHMS  HEIOCTATOYHO
chopMHpPOBaHbI

«» bazoBblii JlocTikeHNenIaHUPYeMBIXPe3yIbTaTOBOO yUCHHSIB
nenoM. JlocraTouHoe OCBOEHHE TpeOyeMbIX 3HaHMIA,
YMEHHMM, HaBBIKOB, CIIOCOOHOCTh NPHUMEHATH UX
3¢ (PeKTHBHO B 3HAKOMBIX CHUTyanusx. JlelcTBus
CaMOCTOSITENIbHbIE WM C HE3HAYUTEIbHOM IOMOLUIbIO
yuntens. HMccnenoBarenbckue, KOMMYHUKAaTHUBHBIE,
MH(GOPMALIMOHHbIE, PperyasTUBHBIE YMEHHS B JlOCTa-
TOYHOU CTeneH! cHOPMUPOBAHbI

«S» [ ToBBITIICHHBII [TonHoe nOCTHMXKEHWE W TIPEBBINICHHE IUTAHUPYEMBIX
pesynpTaToB  0o0yuyeHus.  CBOOOIHOE  BIaJieHUE
Tpe6yeMLIMI/I 3HaHUAMHU, YMCHUAMU, HaBBIKaAMH,
CIIOCOOHOCTHITPUMEHATHUXCAMOCTOSITEILHOH

3¢ (}eKTUBHO HE TOJBKO B 3HAKOMBIX, HO M B HOBBIX
cutyanusax. MccrnemoBaTenbCckue, KOMMYHHKATHUBHBIC,
nH(OPMAIIMOHHBIE, PETYISTUBHBIE YMEHHS JOCTATOYHO
pa3BUTHI

KoMImiekCHBIMMOAX 0 AMPUMEHUMUIIOLEHKUIIPEAMETHBIX , METAIPEAMETHBIX U
JUYHOCTHBIX pe3ylapTaToB oOydaromuxcs. [Ipy 3TOM HUCHOIB3yeTcs KOMIUIEKC
OLIeHOYHBIXIIpoLeRyp. TakoinoaxoAnpru3BaHONEHUThANHAMUKYOOpa30BaTEIbHbIX
JOCTUKEHUNOOYUaOIIMX CACTOMOUIBIOPA3INYHBIXMETOJOBUPOPM, TONOTHIFOLIUX

Apyrapyra,BTOMYnUCICIIPOCKTOB,IIPAKTUICCKUX,NCCIICTOBATCIIbLCKUXUTBOPYCCKHUX



paboT;MOKETUCTIOIB30BATHCAMOCTOSTENIbHYIOOIIEHKY 00 yJaro X Csi(CaMOOIICHKaA,

caMOaHaJiv3 | 1p.).

Pe3yabTaTbl0CBOEHUSI00PA30BATEILHBIXIIPOrPAMM KaK

00BbEeKT OLlEHUBAHUSA

B ®I'OC OO0 u ®IroC COO copepxkarcs TpeOOBaHUS K HTOTOBBIM
Pe3ybTaTaMOCBOEHUI00Pa30BATENBHBIXIIPOTPAMMITIOOHOIOTHH(OTACTBHO s
0a30BOTO W YIIIYOJICHHOTO YPOBHEH u3ydeHHs mpeamMera). Ha ocHOBe MPUHATHIX
@®OIl mo Ouonoruu, OIEHOYHBIE MAaTEpHalbl JJS TOCYJAapPCTBEHHONH HWTOTOBOM
aTTecTallid, 3TH e TpPeOOBaHWSA JOJDKHBI JIEKAaTh B OCHOBE TUIAHUPOBAHUS
BHYTPHUIIIKOJILHOTO OICHUBAHUSI.

[TmanupyemMbie pe3ysibTaThl MO0 OHOJOTHH MOXKHO OOBEIMHHUTH B HECKOJBKO
TPYIIIL:

1) ocBOeHHMe MOHATHITHOTO anmapaTta (UCIOJIb30BAHUE TEPMHHOB, MOHSATHUH,
pacmno3HaBaHne 0OBEKTOB, ONMMCAHUE 3HAYEHHUS MPOIECCOB, UCIOIB30BAHNE 3aKOHOB
Y 3aKOHOMEPHOCTEH JIJIsl XapaKTEPUCTUKH MTPOLIECCOB);

2) popMupoBaHNEe METOTOJIOTHYECKUX YMeHHil (OCBOCHHE METOJIOB
HAy4YHOTO TO3HAHUA, MPOBEJIECHUE OIbITOB MO HAONIOIECHUIO 3a OMOJIOIMYECKUMHU
00BEKTaMU,0pTaHU3AIMUUATIPOBEICHUIONOIOTHIECKOTOIKCTIEPUMEHTA, BEISIBIICHHIE
3aBHCHMOCTHUMEX TyHCCIIETyEMbIMUBEINYMHAMM,COOITIOICHUETIPABUII0E30I1aCHOTO
TpyJa npu padote ¢ 1abopaTOPHBIM 000PYIOBAHUEM);

3) pelleHHEKAYeCTBEHHBIXHPACYETHBIXOMO0JIOrHYeCKMX3a1aun3001aCTH
(U3HOJIOTHH, IIUTOJIOTHH, TEHETUKH, SKOJIOTHH, IBOJIONMOHHON OWOJIOTHH U JPYTUM
paznenam yueOHoro mpeamera «buomorusy.

4) nIOHUMaHWe TPUKJIATHOTO 3HAYEHHS MNOJYYEHHBIX 3HAHUH (YMEHHS
PUBOIUTHIIPUMEPHITTPAKTHUECKOTOMCIIONB30BaHUI00HEKTOBUITPOIIECCOBBIIOBCETHEB
HOWM>KHM3HU,00€CIIeYnBaTh0€3011aCHOCTECOOCTBEHHOT03/T0POBbSIH 310pPOBbSI
OKpY>KaIOIlIHUX, TPAMOTHOTO MOBEACHUS B OKpYXalolleil cpene).

5) ymeHuepabdoTaThcuH(opManmeii(aHaIM3HPOBAThUH()OPMAIIHIO u3
pa3IMYHBIX  HWCTOYHUKOB, OCBEIIaTh OJTUYECKHWE  acCleKThl B OHOJIOTHH,
(dopMyTHPOBATEUAPTYMEHTHPOBATHCOOCTBEHHYIOMIO3UIINIO,CO31aBasICOOCTBEHHBIC
TEKCThI OMOJIOTUIECKOTO COACPIKAHHS).

VYuutento Ha ocHoBaHuM mpenioxeHHoro B POIl mepeuHs mnpeamMeTHBIX
pE3yNbTaTOB CleayeT c(POpMyIHpPOBaTh IUIAHUPYEMBIE PE3YJbTaThl MO OTACIbHBIM

TEMaMKYypPCOB,UBHYTPUKAXKIOTOKYPCAOIPEACIUThIIEpEUeHb3HAHUMNYMEHHU,



(opMUPOBAHNEKOTOPHIXO0ECICUUTIOCTHKECHUETIAHUPYEMOTOPE3yIbTaTanoyaeT

CIIY’KUTh OCHOBOM JIJIs1 TTO100pa 3a/IaHU# OIICHOYHBIX IIPOLICAYD.

BI/IIII)IBHYTpl/IIHKOJILHOFOOIIeHI/IBaHI/ISI

Ha Bcex ypoBHSX 00miero o0pa3oBaHHs BBIACISIOT JBE OOJBIIME TPYIIIBI
OLICHMBAHUSA — BHYTpPEHHEE (BHYTPUIIKOJBHOE) M BHEIIHEE OIICHUBAHUE
(rocynapcTBeHHass MTOTOBAasi aTTECTAIlMsl, BCEPOCCUIICKHME MPOBEPOUYHBIE PabOTHI,
MOHHTOPHUHTOBBICHCCIIETOBaHHI(PEAEPATHHOTO,pETHOHATFHOTOUMYHHUITUTAIEHOTO
yYpOBHEH).

BHyTpuIIKOJIbHOE OLIEHWBAHKE IpEIHA3HAYAETCs AJIsl OpraHu3aliy Mpolecca
oOyueHusl B Kjacce Mo y4eOHBbIM MpEAMETaM U PEeryIHpyeTcs JIOKaIbHBIMU aKTaMU
00pa3oBaTeIbHON OpraHU3alyuy.

K Buam BHYTPUIIKOIHFHOTO OIICHUBAHUS MPEIMETHBIX PE3YyJIbTATOB OCBOCHUS
00pa30BaTeNbHBIX IPOTPaMM OTHOCSITCS:

— CTapToBas JAMAarHOCTUKA, HAIpaBJICHHas Ha OLEHKY OOIIedl TOTOBHOCTH
oOyyaromuxcsi K 00y4eHHIO Ha JJaHHOM YpOBHE 00pa30BaHus;

— TEKylllee OIICHWBAHMWE, OTpaXkalollee WHAWBHUIYaTbHOE TPOJABIKEHUE
0Oyu4arolerocsi B OCBOEHUHU MPOTrpaMMbl yueOHOTO MTpeIMETa;

— TEeMAaTUYECKOE OLICHWBAHME, HAIpPaBJICHHOE HAa BBISBICHUE M OLEHKY
JOCTHKEHHsI 00pa30BaTeIbHBIX PE3YyJIbTATOB, CBSA3aHHBIX C M3YyYECHUEM OTICIHHBIX
TeM 00pa30BaTEIbHON POrPAMMBIL;

— MPOMEXYTOYHOE OILIEHHBAHWE [0 MTOraM U3YYEHHS KPYIHBIX OJOKOB
00pa30BaTeIbHOUIIPOrPaMMBbIL, BKITIOYAIOIIEHHECKOIBKOTEM, IO OPMUPOBAHUIO
KOMILJIEKCHOTO 0JIOKa y4eOHbIX JIeHCTBHI;

— HWTOTOBOCOIICHNBAaHUEPE3yIbTaTOBOCBOCHUSI00PA30BATEILHOUIIPOTPAMMBI 32
y4eOHBIH roj.

B aaHHBIXpEKOMEHTALUSAXPEYBIIONIETOTEKYILIEMOLICHUBAHNH.

TexkyuieeoneHuBanue

Tekymias oneHka KakJI0To 00y4aroIierocs CKIaJbIBAeTCs U3 MEPUOIUIECKON
OIIEHKUUHAUBU 1y aJIbHOTOPAa3BUTUSIBOCBOCHUUIIPOTrPAMMBIy4eOHOTOMIpeAMETA

«buosnorus».Pe3ynbTaThITeKyIICHOLIEHKUSIBIISIFOTCIOCHOBOM IJITUH U BU Ty AT 3AI TN



ygeOHOro  mporecca.  Tekymias  OIeHKa MOXeT  ObITh  (opMupyromei

NOJI/IEP>KUBAIOIIEH MHAaIPaBJISIoMENy CHITHSI00ydaroIIerocs, BKIII0UaloIIeieron
CaMOCTOATEIbHYIO OLICHOYHYIO NS TENBHOCTD) U JTMArHOCTUYECKOMH,
CIOCOOCTBYIOLIEH  BBISIBICHUIO M OCO3HAHUIO YYHTENEeM U 00ydaromuMmcs
CYLIECTBYIOIUXIIPOOIeMBOOYyUeHNH. T eKyIIeeolIeHUBAaHUEKEIATEIbHOPOBOIUTh HA
KaKJIOM YpOKE M BBISBISATH JOCTHXKEHHS OTAENbHBIX OOYydYalolmMXcs B Mpoliecce
U3y4YeHUS yueOHOTO MaTepuaa.

B Tekymieil oreHKe MCHONB3YIOTCS pa3iuyHble (POPMBI U METOIBI MPOBEPKH
(ycTHBIE M TNHCBMEHHBIE ONPOCHl HAa YpPOKax, CaMOCTOSITEJIbHBIE IPOBEPOUHBIE,
nabopaTopHbIE, MPAKTUYECKUE U JIOMAITHUE paOOThl, UHIWBUIyaIbHbIC U TPYIIIOBHIE
IOPOEKTHBIE W HCCIIEAOBATEIbCKUE PAOOTHI, CaMO- U B3aMMOOIICHKA, peQIieKcHs,
OLICHOYHBIEJIMCTHIUIPYTHE )CYyd€TOMOCOOEHHOCTEMYUeOHOTOIIPEIMETA
«BrOoNOrUA»UMETOIMKUIIPETIOAABAHUS, PEATN3YEMON Y YU TEIIEM.

JInst yCTaHOBIIEHUSI YPOBHSI OCBOCHHS OOYYAIOMIMMUCS KaXIOW TeMbl Kypca
IPOBOJIUTCS TEMATHUECKask JUArHOCTHKA (OLICHKA).

JnarHoctuka — cnoco0 MOJXy4YeHHs U3MEpSEeMBbIX IOKa3zaTenel oO0yuyeHus,
o0ecrneynBarX 00bEKTUBHOE U BCECTOPOHHEE M3YUEHUE YCIOBUN U PE3YNIBTATOB
ydeOHorormnpoiiecca,crnocoonposiCHEHUABCEXU3MEHEHU I, KOTOPBIETPOUCXOIATB

IMTO3HABATCJILHOM ITPOLCCCE.

KpurepuanbHoeoneHuBanue

[Tpu peanuzauuu pazaudHbIX (OPM BHYTPEHHETO OIIEHMBAHMSI L1€I€CO000pa3HO
IPUMEHATh KPUTEPUAIbHBIM Moaxon. KpurepuanpbHOoe OLIEHMBAaHWE — IIPOLECC,
OCHOBAaHHBIN Ha aHAJIM3€ U OIIEHKE 00pa30BaTEIbHBIX JTOCTHXKEHUN 00ydarouuxcsmno
KOMIUJIEKCY B3aMMOCBSI3aHHBIX TOKa3zaTeneid. B psjpe ciydaeB mokazaH«OaIbHBIN
BEC» KaXIO0M KPUTEPUAIBLHOU ITO3ULIMHA, KOTOPBIM 3aTEM YUYUTBHIBACTCS IIPU NIEPEBOJIE
CyMMapHOro 0ajia B IPUBbIYHbIC MATUOAIIBHBIE OTMETKHU.

YcimoBueM — KpUTEpUAIIBHOTO  OLEHUBAHUSA  SIBIISIETCS  NPEABAPUTEIIBHOE
O3HAKOMJIEHHME BCEX YYAaCTHUKOB 00pa3oBaTEILHOTO MpoOIecca, MPEkKIEe BCETO
00y4arouuxcsi, ¢ UCMOJIb3yEMbIMU KPUTEPUSIMH.

Hcnonb30BaHWe KPUTEPUAIBHOIO MOAXOAAa K ONMCAHUI0  JOCTHMIXKECHUSA
IUIAHUPYEMBIX  PE3YyJbTAaTOB JUIA OLEHKU MPEIMETHBIX U METalpPEeIMETHBIX
pe3yJabTaTOB IIPU BBINOJHEHUM TUIIOBBIX KOHTPOJBHBIX OLIEHOYHBIX 3aJaHUU

H03BOJII/ITHOBBICI/ITI)O6’1)CKTI/IBHOCTBTpaI[I/II_II/IOHHOﬁHHTPI6aHHBHOﬁCHCTCMBIOHCHKH 141



00eCreYnTh HNHAWBUAYAJIBHOC PA3BUTUC 06yf{a}0mnxc;1.

KpnTeplm 0]_[eHI/IBaHHHOCHOBHBIX(bOpMTeKyH_[eFOOHeHI/IBaHI/Iﬂ

YcrHbll onpoc (MHIMBUAYalIbHBIM WU (GPOHTANBHBIN). YCTHBIN oIpoc,
0CcO00eHHO (POHTANILHBIN MMO3BOJISIET OIIEHUTH 0011Iee OCBOEHUE YUeOHOro MaTepuana,
HO HE JlaeT IMOJIYYHTh TOJHOE TMpeJcTaBieHne 00 YpOBHE OCBOCHHUS 3HaHUM.
NHauBuayallbHBIM ONPOC MO3BOJSET MOJMYYUTHh MPEACTABICHUE O IMOJHOTE 3HAHUU
yUYEHHKa, TIHyOMHY €ro CyXJIE€HHUH, CaMOCTOSITEIbHOCTh U KYJIbTYpy pEUH.
Oc00EHHOCTBhIOYCTHOIOOTBETAIIOOOJIOT UUSABIISIETCSIMCIIONB30BAHUECXEM U
WJUTIOCTPALIMM, Ta0nuil, repOapHbIX 00pa3loB, HATYPAIBHBIX OOBEKTOB.

[IpuolieHMBaHUNYCTHBIXOTBETOBIIEIECOOOPA3HOIIOIB30BATHCACIE Y IOIIUMHU
KPUTEPUSIMHU:

OTMeTKa «5» CTaBUTCA, €CIU OOYy4YalolIMICsS TMOKAa3bIBAET HCUEPIIBIBAIOIINE
3HaHUS CYIIHOCTH Mpoliecca, sIBJICHUS, TEOPUH, 3aKOHA, 3aKOHOMEPHOCTH, TPAMOTHO
UCTIOJB3YET JJi1 OTBETa OMOJIOTMYECKYI) TEPMHUHOJIOTHIO, JIOTUYHO O OOOCHOBAHO
BBICTpanBacTapryMEHTAIUIO0,CITIOCOOCHIIPUMEHATh3HAHUIBHE3HAKOMONCUTYAITUH,
CaMOCTOSATENIbHOUCIIOJIb30BaThHATJISIHBIEUIEMOHCTPALIMOHHBIETIOCOOUS u
MaTepualbl; OTBET NPABWIbHBIN U MOJIHBIN;

0TMETKA«4$)»CTABUTCA,ECIINYYEHUKITOKA3bIBAETIOCTATOYHOE,XOTSAU  HETOJIHOE
3HaHUE MaTepuana, JOMYCKAaeT HE3HAYUTEIbHbIE MMOTPEIIHOCTH WM PACXOKICHHUS C
BEpHBIM  pELICHHWEM,  MOJATBEPXKIAET  OTBET  IpPUMEpaMH, MOJIb3YETCS
OMOJIOTUYECKOUTEPMUHOJIOTHEN,CTIOCOOCHITPUMEHITh3HAHUIB3HAKOMOMUU3MEHEHHO
HCUTYaIUAX,CAMOCTOSATEIbHOUCIIONB3YETHAT I IHBIEIOCOOUSIN  IEMOHCTPALIMOHHBIE
MaTepHaJIbl; OTBETIPABWILHBIN,HO CONEPKUT OMpPeIeSIeHHbIE MTPOOEbl B U3JI0KEHUH
MaTepuana;

0TMETKA«3»CTaBUTHCS,ECITMO0YUaIOIUICITIOKA3bIBAETOA30BOCIOHNMAHNE
yuyeOHOroMaTepHuana,1eMOHCTPUPYSIHEA0CTATOUHY0ET0C(hOPMUPOBAHHOCTH,UMEET
npoOenbl B 3HAHUAX, JOMYCKAeT OMMOKM M HETOYHOCTH B (hOPMYJIMPOBKE OTBETA,
cmabo apryMeHTHPYeT CBOM OTBET, 3aTPYOHSETCS B TMPUBUICHUU TPUMEPOB,
WJUTIOCTPUPYIOITUXTIPOIECCHI, IBICHMS,3aKOHBI,3aKOHOMEPHOCTH, paboTaeTc
HaJISITHBIMU TIOCOOMSIMU M IEMOHCTPAIIMOHHBIMU MaTepUaiaMyd UCKITFOUUTEIBHO TI0
roTOBOMY 00pasily, 0€3 MpOosiBIEHUSI CAMOCTOSITEIbHOCTH;

O0TMETKA«2»CTaBUTCS,eCIN00yUarouicsHe0a30BOCIOHMMAaHUEy4eOHOTO

MaTepI/IaJIa,HeBBIHOJIHHeT3aI[aHI/IHHOO6p33Hy,HeMO)KCTOHpCI[CJ'II/ITI)I/II/ICHpaBI/ITB

OIIMOKM JaXe TMNpyd [OMOIIM y4yuTeNlsd; He YyMeeT paldoTarh



C ACMOHCTpPAllMOHHBIMH MaTCpuaIiaMi 1 HAl'JII THBIMHA ITOCOOHSIMH.

IIucbMeHHble  padoOThI  TPOBEPSIOT  3HAHUS  BCEX  OOyUAIOIIUXCS
OJTHOBPEMEHHO, 0oJiee OOBEKTHUBHBI, JAIOT BO3MOXXHOCTh TIOJTYYUTh CPABHUTEIHHYIO
OIICHKY3HAHUHUKJIACCa, BRISBUTHLOIMOKHKIIACCABIIETIOMIYKOHKPETHRINYICHIKOB, u
clenaTh BBIBOJ O IEI€COO0PAa3HOCTH MPUMEHSIEMOW YYHUTEIEeM METOIUKU
MpeToaBaHusl.

[TucrMeHHas MpoBEpKa OCYIISCTBISCTCS B BUAEC OMOJOTHYECKUX TUKTAHTOB,
MIPOBEPOYHBIX M CAMOCTOSATEILHBIX PabOT, TECTOB, OMOJIOTHYECKHX 3a/1a4.

buosornyeckuii TMKTAHT COCTOUT W3 IEPEYHS BOIPOCOB, IPOBEPSIOIINX
3HaHWS Ha PENPOAYKTHUBHOM YPOBHE, TPEOYIOMHX OBICTPHIX W KPATKUX OTBETOB.
Hampumep: 3HaHue omnpeaecieHuss TEPMUHOB, (OPMYIUPOBKH HAYYHBIX TEOPHIH,
3aKOHOB, YHUCIIOBbIE 3HaueHUss U mp. s yaoOcTtBa mpoBepku padOThl yI0O0HO
WCITOJTh30BaTh KOJWYECTBO 3aJIaHUM, KpPaTHOE ISTH. [Ipw OmeHKe OHOJIOTHYeCcKOTro
JTUKTAHTa BO BHUMAHHUE PUHUMAIOTCS CIICTYIOIINE KPUTCPUH:

oTMeTKa«S»—BceoTBeThiBepHBIS—10-15(100%);

oTMeTKa«4»—TpaBIIbHBIX0TBeTOB4—8—12 (80%);
oTMeTKa«3»—TpaBHIILHBIX0TBeTOB3—6—9 (60%);

O0TMeTKa«2»—TpaBUIbHBIX0TBeTOB2—4—6 (40%).

TecTrupoBaHue — KOHTPOJb 3HAHWKW WM NPEAMETHBIX YMEHHMH IIPU MOMOIIA
TECTOB PAa3JIMYHOTO THUIA. TECT COCTOMT M3 BOIPOCOB PA3HOTO THNA C BapHAHTaAMHU
OTBETOB (C BHIOOPOM OJHOTO WJIM HECKOJBKMX BEPHBIX OTBETOB, C JIOMOJHEHHEM
OTBETA,HAYCTAHOBIEHUECOOTBETCTBUA,IIOCIEI0BATENIBHOCTAIIPOLICCCOBUSABICHUI
UAp.),M3BECTHBIX)KECTKUXKPUTEPUEB,00pab0TKUMAHAIN3ape3yIbTaTOB. TeCcTOBbIE
3a/laHusl MOTYT OIleHMBaTbcd B 1 wim 2 Oajmia B 3aBUCHUMOCTH OT THUIIA TECTOBOTO
3aaHus. 3aaHusl ¢ BBIOOPOM OJTHOTO MPABUIILHOIO OTBETA OLEHMBAIOTCSA B 1 Gai,
3aJ]aHusl Ha YCTAHOBJICHHE TIOCTEIOBAaTEIbHOCTH, MHOXECTBEHHOIO BBIOOpA,
YCTaHOBJICHUECOOTBETCTBHSI,CIOTIOTHEHUEMOTBETA0LIEHUBAIOTCAB20aIIIAIPUIIOIHOCT
BIOBEPHOMOTBETE. | 0aNIBBICTABIISIETCA,ECITUTOIBKOOINH
M3CUMBOJIOB,YKa3aHHBIXBOTBETE,HECOOTBETCTBYETATATIOHY. BOCTanbHBIXCITyyasx
BoicTaBisgercs 0 OamioB. [Ipu oreHke TecTaBO BHUMaHUENPUHUMAIOTCACIEAYIOUIIE
KPUTEPUU:

oTMeTKa «5»—80-100%o0Tunciadamios;



oTMeTKa«4»—60—-79%o0To01erourciadamiosn;
oTMeTKa«3»—40-59%0To01erourciadamiosn;

oTMeTKa «2»—MmeHee40% oTobimerouncaadaiioB, aTaKkKESCINYICHUK HE

MPUCTYIUI K padOTe WK HE MPEICTABUI €€ Ha IPOBEPKY.

buosornyeckue 3agaun/3ajaHusi ¢ pa3BepHYTbIM OTBETOM IPEICTABISIOT
c0001r(h(PEeKTUBHBIMMHCTPYMEHTJISIPA3BUTUSAKPUTHUECKOTOMBIIIIICHUSIUPAOOTBL €
uHpopmarmeit. OHU CcHOCOOCTBYIOT (OPMHPOBAHUIO BAKHBIX KOTHUTHUBHBIX
HaBBIKOB:aHAJIN3aUCUHTE3a,CPAaBHEHUAN0000IIEHUS, KITacCU(DUKAITUU
ycucTeMaTu3auuaaHHbIX. ] [pH3TOMBa)KHOOTMETU T, UTOTAKME3a1a4NYACTO HE
UMEIOT €IMHCTBEHHO IMPaBUJIBLHOTO AJFOPUTMA PELICHUs, YTO JelaeT MPoILecC UX
BBITNOJIHEHUS 00JIe€ TBOPUECKUM U UCCIIEI0BATEIBCKUM.

buonornyeckuesagaunyacTocoaepkaTuHPOPMaIIIOBHEIBHOUUITUCKPBITON
dbopme,TpedyroneiiyMeHUIeeBhISBIATEHOOpadaThiBaTh. B3aBUCMMOCTH
oTXapakTepaJaHHbIX,IPEICTaBIICHHBIXBYCIOBUN,MOKHOBBIICTUTHTPUOCHOBHBIX
THUTIA3a/1a4:32/1a49M CITIOJITHBIMHA00pOMHE00X 0 TMMBIX TAHHBIX ;3a/1a4 1
CHE0CTAIIIEHH(pOpPMaIIUE, TPEO YOI TOTOTHUTETLHOTOTIONCKA; 38,191 c
M30BITOYHBIMU JTAHHBIMH, CPEIM KOTOPBIX HY)KHO BBIICITUTH CYIICCTBCHHBIC.

[Ipu oneHke OMOJIOTMYECKUX 3aJad BO BHHUMAHHE NMPUHUMAIOTCA CIEIYIOLIUE
KPUTEPUU:

O0TMETKA«S»CTaBUTCS,ECIIN: TIOTHOPACKPHITOCOICP)KAHNEOTBETAB
COOTBETCTBHUM C KPUTEPHUSIMH; YETKO M TMPABUIBHO 3alUCaHbl OHOJOTUYECKHE
Hay4yHblE TEPMHUHBI; MPABWIBHO OQOpMJIEHA 3a7aya; B PEIICHUH HET OUIMOOK;
pelIeHre COMpOBOKIAETCS 00bICHEHHEM; 3alIMCaH OTBET;

OTMeTKAa «4» CTaBUTCS, €CIIM: MPaBUILHO 0GOpMIICHA 33]]a4a; B PEIICHUU HET
omuboK; pemeHre ohopmiIeHO 0e3 OOBSICHEHUS] WM OHO COJICPKUT HETOUYHOCTH,
3anucaH OTBET;

0TMETKA«3»CTaBUTCS,ECIIN: PABIIIBHOOGOpMIIEHA3a/1aua; BpeIIeHUN3a/1a4
nomytieHsl 1-2 ommOku; pemeHue opopMieHo 0e3 0ObSICHEHUS; 3aICaH OTBET;

OTMETKA «2)» CTAaBUTCS, €CIU: JOMYIIECHBI OIMMMOKK TTPH OPOPMIICHUH 3aa4H;
UMEIOTCSIMHOKECTBEHHBICOIMOKUBPEICHUN3a]au;pelieHneohopmiieH00e3

O6’b}ICHCHI/I}I; OTBCT OTCYTCTBYCT.

JlabopaTtopHas pabora — ¢Qopma camMOCTOSTENbHOM  PabOTHI

O6y‘{aI-OH_II/IXC$[HO6I/IOJIOFI/II/I,KOTOpBIﬁHpCI[HOJ'IaFaCTBBIHOJ'IHCHI/IGHpaKTI/I‘{eCKI/IXYHpa)K



HEHUIIO MPUMEHEHUIO TEOPETUIECKOTO MaTepuaia Ha MPaKTUKE MOJI PyKOBOJICTBOM
yuutens.JlabopaTopHas paboTasBISIETCS CBA3YIOIIEH MEXy TEOpUeH U MPaKTUKOM.
Otanbl MOpoBeleHUs J1abopaTOpHOM paboTh: oO0s3aTelbHAs MpeABapUTEIIbHAS
TEeOpeTUYecKas TOJArOTOBKA, O3BYYHMBAaHUE TEMbl, NPOBEACHHE WHCTPYKTaxa,
pacnpezenenne 060pyA0BaHNUS U UHCTPYKTUBHBIX KapTOUYEK, KOHTPOJIb U KOPPEKIIHS
NEUCTBUN  OOydaroIMXCsA, 3alkCh PpPE3yJbTaTOB M  BBIBOAOB B  TETPAJH,
3aKJII0YUTENbHAs Oecena.

OrneHnBaHMEa00PaTOPHBIXPAOOTIICIIECOOOPA3HOIIPOBOIUTHIIOKPUTEPHSIM:

0TMETKAS»CTaBUTCS,ECIIN: BEITOJIHEHAPAOOTaBIOJIHOMOOBEME
CCOOJTIOICHUEMITOCIIEZIOBATEIFHOCTUTIPOBEICHUSTHAOIOICHUI,0NTBITOB U N3MEPEHUI;
CaMOCTOSITEJIbHO U PallMOHAILHO BBHIOPAHO BCE HEOOXOAMMOE 00OpYyIOBaHHE; BCE
OMBITHl MPOBEACHbI B YCJIOBMSX, OOECIIEUMBAIOIIUX IOJYyYEHUE pPE3yJbTaTOB; B
IPEICTaBICHHOM OTYETE MPABUIBHO U aKKYpPaTHO BBINIOJHEHBI BCE 3aMCH, TaOJIUIIBL,
PUCYHKH,  YEepTeXH, TrpapuKd,  BBUMCICHUS ©  CIEJIaHBl  BBIBOJIBI,
MPaBUIILHOBBINOIHEHAHATU3OT PEITHOCTEN;COOTIOAEHBITPEOOBAHUA0E30IIaCHOCTH
Tpyna,

0TMeTKa«4»CTaBUTCS,ECIIH: BBIITOJIHEHAPaOOTaBIOTHOMOObEME
UIPUYCIIOBUUIIPOBEICHUSHAOIIOICHII,0TBITOBUM3MEPEHHI; BBIOPAHOUTIOITOTOBJIEH
OJIISIOTIBITA000PY/IOBAHHE,BCEONBITHINPOBEACHBI,PE3YNBTATHI  BBIBOJBI  TOTYUYCHBI
HE00X0IMMOM TOYHOCTHIO; B MPEICTaBJICHHOM oTyeTe
BBITNOJIHEHBIBCE3AINNCH, TAOIHUIIbI, PUCYHKH, YEPTEXKU, Pa) UK, BBIYUCIICHUSAN C/IeTIaHbl
BBIBOJIbI; TMPAaBUJIBHO BBINOJHEH aHalIW3 MOTPEIIHOCTEN; COOJI0/IeHbl TpeOOBaHUs
0€30I1acCHOCTH TPYy/a;

oTrMeTKa «3» cTaBUTCS, eciu: paboTa BHITIOJHEHA HE MOJIHOCTHIO, HO 00beM
BBIMOJJHEHHONM 4YacTH TaKOB, YTO MOKHO CJENaTh BBIBOJABI, WJM €CIH B XOJE
MPOBEJCHUS HAOIIOJACHUN, OIBITOB M HM3MEPEHUU OBIIM JOMYIICHBI CIEAYIOLINe
OLIMOKU: OTIBITIPOBOIUIICSIBHEPALIMOHAIbHBIXYCIIOBUSX, Y TOIPUBEIOKIIOTYYEHUIO
pe3yJbTaTOB C OOJIbIIEH MOTPEIIHOCThIO, WM B OTYETE ObUIM JOMYIIECHBI B OOIIEH
CJIOKHOCTHHEO0IeeIBYX OIIMOOK(B3aMMCAX S TUHUIL, U3MEPEHHSIX, BBBITHCIICHUSX,
rpadukax, Tabnunax, cxemax, aHaju3e MOrpelIHOCTeN U T. J.) He MPUHIUIHAIBHOTO
U TaHHOWPaOOThIXapaKTepa, HEOBIUIBIIMXHAPE3YIbTATBBIIIOIHEHUS,

I/IJ'II/IHGBBIHOJ'IHGHCOBCGMI/IJ'II/IBBIHOJ'IHCHHGBepHOaHaHI/ISHOFpCHIHOCTeﬁ,I/IJII/Ipa6OTa

BBITIOJIHCHA HGHOJIHOCTI)I0,0,Z[HaKOO6’beMBBIHOHH@HHOﬁqaCTHTaKOB,‘ITOHOBBOJ’IH@T

IMOJY4YHUTb HPaBUIIBbHBIC PC3YJIbTATbl W BbIBOJAbLI I10 OCHOBHBLIM, IPHUHIOWUIIMAJIBHO



BaXHBIM 3aJ1a4aM paboThI;

OTMeTKa «2» CTaBUTCA, €CM: paboTa BBINOJIHEHA HE MOJHOCTHIO U 00BEM
BBINIOJIHEHHONYAaCTUPAOOTHIHETI03BOISIETCACTATHIIPABIIIbHBIEBBIBO/IBI, 170071
HAOIIIO/ICHUS, OTBITHI, U3MEPEHUS, BEIYMCICHUS, MPOU3BOAUINUCH HEMPABUIBHO, WU
B XoJe¢ pabOThl U B OTUETE OOHAPYKHIIUCh B COBOKYIMHOCTH BCE HEIOCTATKH,
OTMEUYEHHBIE B TPEOOBaHUSAX K OLIEHKE «3»; B TeX CilydasX, Korma oOydaromuincs
MIOKa3aJl OpUTHHAIBHBIN U HanboJee paruoHaIbHBINA MOIX0A K BBIIOJIHEHHIO Pa0OThI
UBIpOIIeCcCEPadOThI, HOHEN30SKATTEX IITMUHBIXHEJOCTATKOB,0IICHKA3aBBITIOTHEHUEPA
OOTBIMOYCMOTPEHUIOYIUTEIISIMOKETOBITHIIOBBIIIICHANIO CPABHEHUIO C YKa3aHHBIMU

BBIIIIC HOpMAaMHU.

IIpakTnyeckass  paG6ora —  ¢opmMa  CaMOCTOATEIBHOM  pabOTHI
00y4aroIuXCSIMOON0I0T MU, KOTOPASITIPEANOIAraeTBBINOTHEHUETPAKTHIECKUX YTIPaXK
HEHUU JIA3aKPEIUICHHS, YIITyOICHUSIMPA3BUTUATEOPETHUECKUX3HAHUMHAIIPAKTUKE 10
3aIaHUIO U I1OJ] KOHTPOJIEM YUHUTEIIS.

[TpakTrueckast paboTa MOKET COCTOSATh U3 Ja0OPATOPHBIX OIBITOB, PEIICHUS
3a/1a4, OIPEACIICHUS CUCTEMAaTUYECKON NPUHAIICKHOCTU PACTEHUN WIIA KUBOTHBIX,
3a1aHUM HA IPUMEHEHUE 3HAHUM B PEATIbHBIX CUTYalUAX U IIP.

DTanbIpoOBEeICHUSNPAKTUIECKONPAOOTHI,aTAKKEOLIEHUBAHUEBAPBUPYIOTCS B
3aBHCHUMOCTH OT Tuma paOoTbl. B ciiydae 1a00paTOpHBIX OIBITOB MPAKTHYECKYIO
paboTylenecoo0pa3HOOLIEHUBATHIIOKPUTEPUAMIIIAIA00PATOPHBIXPAOOT,BCIIydae

peuicHu:Ad 3ada4 CJIICAYCT UCIIOJIb30BaATh KPUTCPHUU TJIA OOCHHUBAHUA 3a1a4 U T. .

IIpoMeskyTOYHAS aTTeCTALMA M UTOrOBoe oueHuBaHue. DOpMOM SBIISIETCS
KOHTpoJibHass pabota. ConepkaHue KOHTPOJBHON paboThl  00yCIaBIUBACTCS
tpeboBanusiMu OI'OC u OOII gyt momydeHus: UHPOPMAIUKA U CTETICHU TIOJITOTOBKU
yueHukoB TpedoBanusiM OPII no 6uonorun. KontponbHas paboTa MOXKET BKIIOYATh
TECTOBYIOYaCTbUOLICHUBATHCATIOKPUTEPUAMTECTOBBIX3a/1aHU,3aTAHUSICPA3BEPHY ThI
MOTBETOM,BTOMUYHUCIECONOIOTUYECKHEe3a a4 (MMEIOTIIPOIIMCAHHbIE
KpUTEPUUHUOIICHUBAIOTCIMaKcUMabHO3 0amutamn ). KpurepunorneHuBanus3ajanuii - ¢

Pa3BEPHYTHIM OTBETOM CJICAYIOIIHE:



30aJ11aBBICTABIIAECTCA3ANOIHBIMITPABUIIBHBIMOTBET, BKIIFOYAOIIABCE
HEO0OXOIUMBIC JIEMEHTHI (TpH 1 00JIee) ¥ HE Co/Iep KAl OMOIOTHYECKUX OIIHOOK;

2 0ajnuia BBICTAaBJISIETCS B CIy4ae, €CIIM B OTBETE COJEPHKHUTCS OT IOJOBHHBI
(2/3) mo 3/4 »nemMeHTOB, yKa3aHHBIX B JTaJOHE, U OTCYTCTBYIOT OMOJOTHYECKHE
OIITNOKHU;

1 6aq0M OLIEHMBAETCs BBINOJHEHHUE 33JaHUA B TOM CJydae, €ClIu B OTBETE
JIOITYCKAIOTCAHE3HAUUTENbHBICONOIOTHYECKUEHETOYHOCTH, pacKpbIBaeTcss  oT  1/4
(1/3) mo mosoBuHEI (2/3) IEMEHTOB;

00a,1/10BBBICTABIISCTCANPUOTCYTCTBUMOTBETA, HATMYMHMOTBETAHEHABOIIPOC
3a/IaHUs WU TPYOBIX OMOJIOTUYECKUX OLITUOOK.

N TOroBo€o1€HNBaHUEMOKETIIPOBOIUTHCAKAKBIUCbMEHHOW, TAKUBYCTHOM
dopme. Hrorosas mpoBepka He0oOXoaMMa HE TOJBKO Jisi MPOBEPKU 3HAHUUN
00y4aronuXcst, HOUISIONPEIEICHUSICTEICHUOBIIAICHUSIMHTEIJIEK Ty JIbHOU
UIIPAKTUYECKOMEATENBHOCTBIO. Y CTHAsITPOBEPKAMOKETOCYIIECTBIATCIB(OpPME
3auera WM dk3aMeHa. JlJig yCIenHol MOoArOTOBKY YCTHOM MTPOBEpPKE 00yUaromuecs
JIOJDKHBI ¢ Hayalla U3y4eHUs 3HAaTh KPUTEPUU U TPeOOBAHUS K YPOBHIO MOJTOTOBKHU
nokaxaonteme.[ lucbMeHHasTPOBEPKATPOBOANTCABPOPMEKOHTPOILHONPAOOTHl MU
UTOTOBOTO TECTUpOBaHMs. B 3aBUCHMOCTH OT 00b€Ma KOHTPOJIUPYEMOIO MaTepuaa
U TPOJOTKUTEILHOCTH €ro H3YyYEeHHsS BBIACISIOT (POPMBI UTOTOBOM MPOBEPKHU:
TEMATUYECKYIO, 32 YETBEPTh, TPUMECTP, MOTYrOAUE, FOJl, UTOTOBYIO aTTECTAIIMIO 32

OCHOBHYIO IIKOJIY ¥ 32 CPEIHION0 Koy B 11 kmacce.

Hcnonp3oBaHnenn(ppoBbIX00pa3oBaTeIbHbIXPECYPCOB(CpeICTBOOYUCHNUS,
MPEACTABICHHBIX B 3JIEKTPOHHOM (hopmaTe) ya00HO, MOCKOIbKY UMEET BCTPOECHHYIO
CUCTEMY OIIEHUBAHHUS U MPHU UCIOJIb30BaHUM MPOBEpEeHHBIX pecypcoB (POLL, MOIII,
OTKpBIThINOaHK3atann i El Dutip. )obecnieunBae THOMTHOIICHHYFOTTPOBEPKY o

HEO0OXOIMMOMY OJIOKY 3HAHMIA.

IIpoexTHast pgesiTeJbHOCTH (QopMUpYET y O0Oy4YarOUIUXCS CHOCOOHOCTH
JIEHCTBOBATh  CaMOCTOATENFHO, WHUIMATUBHO M  OTBETCTBEHHO, HCIOIB3YS
IIPEIMETHBIC 3HAHHMS B KauyeCTBE MHCTPYMEHTA IS PEIICHHS MpoOIeMbl. YdcOHas
MIPOCKTHAs JESATEIHHOCTh HAMpaBIICHA HA TMOJY4YeHHUE CYOBEKTHMBHO HOBBIX 3HAHHM

MIMO00TaIEHNEeCOOCTBEHHOTOOMBITA00 Y IaIOIEr OCAPH 00SI3aTETHHOM



I/ICHOHB30BaHI/II/IHay‘—IHBIXMCTOI[OBHOBHaHI/IﬂHpI/IpOI[BI.OHa AOJDKHA3aBCPpHIATHCA
MaTCPpUAIIBHBIMUIIPUMCHUMBIMIIPOAYKTOM—MAKCT,MOACJIb, OTUCTHBICMATCPHUAJIbI.
HOCJIeI[OBaTeJIBHOCTbOCHOBHBIXI[CfICTBHfIHpI/IBBIHOJ'IHCHI/II/IHpOCKTaZ

1. TloaroroBUTENBHBIMATATI(MACAIIPOCKTA).

2. OpraHu3airoOHHBIMAITAIL.

2.1. TlnanupoBaHHUENESITEILHOCTH.

2.2. VIcnoJIHEHHEIPOeKTa.

3. DrannpeactaBieHUSTOTOBOTONPOIYKTA.

4. DTanoueHKUIIPOLIECCaupe3yIbTaTOBPAOOTHI.

OOs13aTENIbHBIM ~ YCIIOBUEM IPOEKTHOM JIESATEIbHOCTU SIBJISIETCS BEACHHE
JTHEBHUKA,BKOTOPOMOTPAXKAIOTCIBCEITANBIPAOOTHI,3aJauH IIIKAK 10T 03Tana U
IIPOCJIEKNBAETCS AITOPUTM pabOThI HAJl IPOEKTOM.

O1leHUBaHUENPOEKTHOMPAOOTHIOCYILIECTBIISIOTCS  MPUIOMOLIMPa3paOdOTaHHBIX
kputepueB. Kputepun moryt paspabateiBathesi B OO miam opraHuzauueid, Ha 0asze
KOTOPOM MPOXOJUT KOHKYPC MPOEKTHBIX padoT.

B03MOKHBIEKPUTEPUHOLIEHKUIIPOEKTHOWPAOOTHI:

Jran JJieMeHThIITana KosmuectBo Cymma
0as10B 0as10B
3a3Tan
[TonrotoButenbHell  (DopMynUpoBKaATPOOIEMBI 0-3 11
oTart OmnpeneneHuenenn 0-2
dopmar nmpoaykra 0-2
3alaunnpoeKTa 0-2
OrneHKkaHeo0X0IMMBIXPECYPCOB 0-2
Opranuzanuonseiii - (CocTaBieHUEIaHapadOThI 0-3 21
ran PaGoracuudopmarmeit 0-5
Co3taHuenpoayKTa 0-10
BenennenHeBHUKANPOEKTa 0-3
Otan ConepxaHNEBBICTYIUIEHUS 0-5 15
TpE/ICTaBIICHUS
[Ipe3eHTadeTbHOCTRITPOIYKTA 0-5




pOyKTa [TprMEeHNMOCTBIIPOIYKTA 0-5

OTanoLEHKH Pednexcus 0-10 10

J1)1st BBICTABJICHHSI OTMETKH 3a TIPOCKTHYIO JICITEIIbHOCTh MOYKHO TIPHOETHYTHK
CTaHJApTHOM IIKaJe rmepeBoja 0aioB B OICHKY:

0TMeTKa«S»BBICTaBIsIETCS, ecruo0yyaronuiicsinabpaicymmapaosS 7—49 6anos;

oTMeTKa«4»BBICTaBIIsIETCA, ecIMcyMMadaioBcocTapsieT48—4006aioB;

oTMeTKa«3»BBICTaBIsIETCANPUCYMMeOaioB39—280amioB;

O0TMETKa«2»BBICTABIIECTCS, eCIMO0yUatouiicssHa0pai270anioBUMEHBIIIE.

HccaenoBaresibckasi 1eATeIbHOCTh HalpaBlIcHA HAa H3yYE€HHE OOBEKTHBHO
CYILECTBYIOIMUABICHUH,00 €K TOBHIIUIIPOIICCCOB(HAIPUMED,ITPUPOTHOCSIBIICHUE—
¢dotocuntes). HMccienoBanue B OuoJorum 0OazupyeTcss Ha SKCHEPUMEHTATBHBIX
MEeTOJaX TO3HAHUA. Pe3ynbTaTOM HCCICAOBAHHS MOXET OBITh IMOJYyYEHHOE HOBOE
(YCIIOBHO) 3HaHWE WJIM MOJECIB MPOoliecca/ssBICHHS.

[TocnenoBaTeIbHOCTHACUCTBUMIIPUBBINIOJIHEHUMHAYYHOTOUCCIICTIOBAHHUS:

1. Bri6opTemMbiucciaeioBaHus (MTOUCKUMEIOIUX CATIPOTHBOPEUN ).

2. [TocTanoBKaleMMU3a1a49MCCICIOBAHUSI.

3. O0630paUTEpPaTYpPHINOBHIOPAHHOUTEME.

4, Bribop  MeTonoB  mccienoBaHus M pa3paboTKa — aJropuTMa

3KCH€pI/IM€HTaHLHOﬁ JACATCIBHOCTH.

5. IIpoBenenne wuccinenoBanusi. Ilpomecc BxiIowaeT cOOp MaHHBIX,

IPOBEJEHHUE SKCIIEPUMEHTOB, HAOJIIOIEHUI WU ONIPOCOB.

6. WNurtepnperanust pe3ynbratoB. Briouaer oO0pabOTKYy CTATUCTUYECKUX
JAHHBIX, BBIABIICHUE 3aKOHOMEPHOCTEH M CPaBHUTEIBHBIA aHAINU3 C MPEIbITYIIIAMH

HCCJIEJOBAaHUSIMHU.

7. Odopmnenne pabdoTel. OdopMmieHue BKIOYAET CTPYKTYPUPOBAHHE
MaTepuaa, MpaBIIbHOE IIUTUPOBAHNE NCTOYHUKOB U MPECTABICHUE TaHHBIX

BHarsIHopopme(rpapuku, TaOIHILIbI).



OueHnBaHUEHCCIIENOBAHUSAI0JKHOOCYIIECTBISTHCABCOOTBETCTBUUCKPUTEPUS
MU, pa3paboTaHHBIMUBOOPA30BaTEIbHOMOPTraHU3AIIMUIIIN OpraHu3aluei,
MIPOBOJIALLIEN KOHKYPCBI HCCIIEA0BATENBCKUX Pa0OT.

OrneHBaHHEHCCIIET0BATEIbCKUXPAOOTBO3ZMOKHOOCYIIIECTRIISITHB
COOTBETCTBHUM C MPUBEACHHBIMA B  TaOJMIlE KPUTEPUSIMHU  OLICHUBAHUS

HCCJIICA0BATCIILCKHUX pa60T.

JranpadoTsl DJleMeHThIITamna baJisl Cymma
0as10B
3a3Tan

TemauccnenoBanus DopmynTupoBKaIIpoOIEMBI 0-2 6
AKTYaJIbHOCTBHUCCIICTOBAHUS 0-2

dopmyimpoBka  uccienpoBaTenbekoro |02

BOIIpOCa

enpuzanaun DopmMyTUpOBKAIIEIH 0-2 4
CooTBeTrcTBHE3aAa4IICTH PAOOTHI 0-2

O0630p nuTepaTyphl CocrapneHuecnuckan npaBwibHOE (03 5

HUTUPOBAHUEC HCTOUYHHUKOB

J10CTOBEpHOCTBUCTOUYHUKOB 0-2
MeToabluccie10BaHus Coo0TBEeTCTBUEMETOIOBIIEIH PAOOTHI 0-3 3

[IpoBenenune COop maHHBIX 0-2 5
WCCIIeTOBAHMSI

[IpoBenenuneskcnepuMenTa 0-3
Wnrepnperanus CraructrueckasiodpadoTkapesynprarop  (0-2 6

€3yJbTaTOB =

pesy. BrisiBnenune3akoHoMepHOCTEN 0-2

CooTBeTCTBHETIPEIBITYIITUMHUCCIIET0- 0-2

BaHUSM 110 TEME
OdopmnennepadboTh YuukansHOCcThTeKcTaHeMeHee 70% 0-2 4

[IpencraBneHneBHArISAHON Gopme 0-2

JIISIBBICTaBICHUSIOTMETKU3aUCCIICIOBATEIbCKYFOACATETHHOCTBMOKHO
nprOETHYTh K CTAaHAAPTHOH IIKaJe rmepeBojia 0ajioB B OIICHKY:
0TMEeTKA«S»BBICTABIISETCS, eCIMO0ydaronuiicsiHadparicyMmmapao33—28 6anos;

0TMeTKAa«4»BbICTABIISIETCS,ECTUCYMMACOCTABIIACT2 7—220aI10B;



oTMeTKa«3»BhICTaBsIeTCAIprucymMmme? 1 -166a0B;

OTMeTKa«Z»BBICT&BJISIGTC}I,GCJII/IHa6paHO 1 56an10BMMEHBIIIE.

METOJINYECKOE OBECITEYEHUE OBPA30BATEJLHOT'O
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

buonorus. 10 knace : yueOHUK 7151 00111€00pa30BaTEIbHBIX YUPEKICHHM :
yrayonéuneiii ypoens / B.B. [Taceunuk u np.; nox pen. B.B. Ilaceunuka. — 2-¢
n3a. — M. : [IpocBenienue

buonorus. 11 knacc : yueOHUK 1151 00111€00pa30BATEIIBHBIX YUPEIKICHUM :
yray6nénnbiii yposens / B.B. Ilaceunuk u ap. ; mon pen. B.B. [laceunuka. — 2-¢
m3a. — M. : [IpocBemienue

buonorus 10-11 knacc, 4.1, 4.2 II.M bopoaun, I'.M. Ipimiuii,

b.M. Mennukos, B.K. [llymusiit u npyrue. Ilox penakmueit B.K. [llymnaoro,

['M. Jdemvmnna u A.O. PyBunckoro. U3x -M: IIpocsenmenue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

* buonorus. [Toypounsie pazpabotku. 10-11 kmaccer : yaeOHOe mocodue ass
0011e00pa30BaTeIbHBIX YUPEKACHUN : yrinyonéHHslil ypoBeHs / B.B. Ilaceunuk,
I'.T". llIgerntos, T.M. Edbumosa ; mox pen. B.B. Ilaceunuka. — M. : IIpocBemnienue
* Pemienue 3aga4 no renetuke: yueoHoe nocodue. 11 kimacc: MeToguieckoe

nocobue. Mumaxkosa B. H., Jloporuna JI. B., Aradonosa U. b. M.: JIpoda



* TpeHrpoBOUYHBIE U TUIIOBBIE FK3aMEHAIMOHHBIE BapuaHThL. buosorusi.
B.C.Poxios, B.b.Canenko, H.B.Kotuxkoga.: Ilox pea. B.C.Poxmnoga.-
HanuonansHoe oOpa3oBaHue

* buonorus. 10-11 xin.: yuebHoe mocoOue. 3a1auu Mo MOJEKYJISIPHON
ouonorun u reneruke. Teopus u npaktuka. I'OC/M.B.Epmaxosa,

B.b.3axapos.- M.: [Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






