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s ooygaromuxcs 10-11 kimaccos



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueOHomy nipeamety "buonorusa" (ganee - Ononorus) Ha ypoBHE
cpenHero oOmero oOpa3zoBaHusi pa3paboTaHa Ha ocHOBe dDenepalibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®exaeparuny», GI'OC COO,
Konuenuuu mnpenopaBaHus ywyeOHoro mpeamera «buonorus» ©  OCHOBHBIX
MOJIOXKEHUM eiepaibHON pabodeit mporpaMMbl BOCIIUTAHHUS.

VYueOubiii npenmer «buonorus» yriyon€HHoro ypoBHs wusyuenus (10-11
KJIACChl) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeAameTHou obnactu «EcTtecTBeHHO-
HayuHble npeaMerbl». CornacHo nonoxkenusm OI'OC COO npodusbHbie yyeOHbBIE
OpeIMeTbl, M3y4YaeMmble Ha  YINIYOJIEHHOM  YpOBHE, SBISIOTCA  CIIOCOOOM
muddepennmanu 00ydeHUsl Ha YPOBHE CPEIHET0 0011ero o0pa3oBaHUsl U MPU3BAHbI
o0ecrneyuTh MPEeeMCTBEHHOCTh MEX/ly OCHOBHBIM OOIIUM, CPETHUM OOIIMM, CPEIHUM
npodeccuoHalbHBIM M BBICIIUM OOpazoBaHueM. B To ke BpeMs KaKIblii M3 ITHX
y4eOHBIX MPEJAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pEIICHUE
o0Opa3oBaTelIbHBIX, BOCIUTATEIBHBIX M PA3BUBAIONIMX 3aJa4, CBA3aHHBIX C
npodopueHTaleil 00yJaroumxcss U CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOU
0o0JlacTU HAy4YHOTO 3HAHUS, CBSA3AHHOTO C OWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebHoMy npeamety "buonorus" ga€t npeacraBieHue o UEIH U
3alayax u3ydeHuss ydeOHoro mpeamera «buonorus» Ha yriyOJI€HHOM YpPOBHE,
ompejnensieT o0s3aTeNibHOE  (MHBApUAHTHOE) TMPEAMETHOE  COJEp)KaHHUe, €ero
CTPYKTYpPHpPOBaHUE TI0 pa3jesiaM U TeMaM, paciipe/iesieHre 1Mo KiaccaM, peKOMEHIyeT
MOCIIEIOBATENIbHOCTh M3Y4YeHHUsI Y4eOHOro marepuaina ¢ y4éTOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH Yy4eOHOTO Ipolecca, BO3PACTHBIX 0COOCHHOCTEN
oOydaromuxcs. B nmporpamme o 6uonoruu peann3zoBaH IPUHIUI TPEEMCTBEHHOCTH C
U3ydeHrneM OMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs, Oyarogaps 4yemy
POCMATPUBAETCS HANpaBICHHOCTh Ha TMOCIEAYIOUIee pa3BUTHE OHOJOTHYECKUX
3HaHUM, OPUEHTHPOBAHHBIX Ha dopmupoBanue €CTECTBEHHO-HAay4YHOI'O
MHUPOBO33pPEHUS, 3KOJOTMYECKOI0 MBIIUICHHS, MPEICTaBICHUA O 3I0pOBOM o00Opase
’KM3HHU, HA BOCIIUTaHHE OEPEKHOTO OTHOLIEHUS K OKpYXKalollel npupoHoii cpene. B
nporpaMme Mo OMOJIOrMM TakKe I0Ka3aHbl BO3MOXKHOCTH Y4Y€OHOro IpeamMera
«buonorus» B peanuzanuu tpedoBanuii ®I'OC COO k miaHupyeMbIM JIUYHOCTHBIM,
METalpeIMETHBIM H TIPEIMETHBIM pe3yibrataM oOydeHHss W B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENbHOM JEATETBbHOCTH OOyYaroIUXCs IO
OCBOCHHIO COAEpXKaHHUS OHOJIOTHUECKOro 00pa3oBaHMs Ha YpPOBHE CPEIHEro 0o0Iero
o0pa3oBaHUsI.

VYueOnbiii npenmer «buonorusi» Ha ypoBHE cpeaHero oOuero ooOpa3zoBaHUS
3aBeplIaeT OMOJIOTHYECKOe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE U



yriyOJieHHue 3HaHUM OOydYarolmMXCs O XKHUBOW MPHUPOJIE, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHOM OMOJIOrMHU, SMOPHUOJIOTMU U OHOJIOTUU Pa3BUTHS, TCHETHKHU, CEJEKIIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUCHUS U SKOJOTHH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha yrayOlieHHOM — YpOBHE
OPUEHTHPOBAHO HAa TMOJTOTOBKY OOYYAIOIIMXCS K TOCICAYIOMIEMY TMOJIYYECHUIO
OMOJIOTMYEeCKOTO0  00pa3oBaHMsi B By3aX W OpraHM3alusX  CpeIHEro
npodeccuoHanbHoro obpazoBaHus. OCHOBY €ro COACpP)KaHHS COCTaBIISIET CHUCTEMa
OMOJIOTMYECKUX  3HAHUW,  TOJYYEHHBIX TPU  HU3YYEHUH  OOYHAIOUUMUCS
COOTBETCTBYIOIIUX CUCTEMATUUYECKUX pa3/ieioB OMOJOTMM Ha YPOBHE OCHOBHOIO
oOmero obOpazoBanus, B 10—11 kiaccax 3TWM 3HaHMS TMOJIy4arOT pa3BUTHE. Tak,
pacuIMpeHbl U yriayoJieHbl OMOJOTHYECKUE 3HAHUS O PACTCHMSIX, )KMBOTHBIX, Iprbdax,
OakTepusax, OpraHU3Me YeloBeKa, OOIIUX 3aKOHOMEPHOCTSX >KU3HU, JOMOJHUTEIBHO
BKJIFOYEHBI OWOJIOTUYECKHE CBEJACHUSA NPHUKIATHOTO M IOUCKOBOTO XapakTepa,
KOTOpbIE MOXXHO HCIIOJIB30BaTh KaK OPUEHTUPBHI [JIsi TOCJIEAYIOIIET0 BBIOOpa
npodeccun. Bo3mokHa ~ Takke ~ MHTErpanus ~ OWOJIOTMYECKMX  3HAHUU  C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, TIOJYYCHHBIMU OOYYAIONUMHCS TP U3YUYCHUHU
bu3MKH, XUMUH, Teorpaduu U MaTeMaTHKH.

Crpyktypa mnporpamMmbel 1o yudeOHoMy mpenmeTy "buomorus" otpaxaer
CHUCTEMHO-YPOBHEBBIM U IBOJIOIMOHHBIN MOAX0ABI K M3y4eHuto Ouonoruu. CoriaacHo
UM, HU3y4YalOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE MJI >KUBBIX CHCTEM
pPa3HOTO YypOBHS OpraHU3AlMM, OSBOJIOIMU OpPraHMYEeCKOro Mupa Ha 3emie,
COXpaHEHHsI OMOJIOrMYecKoro pazHooOpasus riaHeTsl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OMOJIOTHH, SMOPHUOJIOTUN U OMOJIOTUH Pa3BUTHS,
TeHETUKH U CEJIEKUIMH, OWOTEXHOJOTMM M  CHHTETUYECKOW  OHOJIOoruw,
AKTyaIM3UPYIOTCSl 3HAHUS OO0ydarolmuxcss Mo OOTaHWUKE, 300JI0THM, aHATOMMHH,
¢usnonoruu yenoBeka. B 11 kmacce m3ywarorcs SBOJIOIMOHHOE Y4Y€HHE, OCHOBBI
9KOJIOTHH M YYeHHe 0 Ouocdepe.

Y4eOnbiit mpeameT «buonorusy nmpu3BaH 00eCeYnTh OCBOSHNE 00yYaONMHICS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, UCH, MPUHIIUIIOB U MPABUII, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, 3HAHUA O CTPOCHHUH,
MHOT000pa3ui M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IONyJAIuH, OWOIeHO3a,
AKOCHUCTEMBI, O BBIIAIOUIMXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX UCCIEAOBAHUIX
B OuWoNOTMH, TPUKIATHBIX AacCHeKTax OWOJOTHYeCKWX 3HaHWW. g pasButus u
MOJJIEP)KaHUsT WHTEpeca OOydJaromuxcsi K OWOJOTHW Hapsgy CO 3HAYUTEIHHBIM
00BEMOM TEOPETHUECKOTO MaTepHalia B COJAEPKAHMHM MPOrpaMMbl TIO OHMOJIOTHHU
NPEeTyCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBJICHUS W PA3BUTUA TOW WM WHOU
obOsactd OMOJOTHUM, BKJIAJOM OTEYECTBEHHBIX U 3apyO€KHBIX YUEHBIX B pEIICHHE
BOKHEUIIIUX OUOJOTMYECKUX M IKOJOTHYECKUX MTPOOIEM.



Lenp n3yuyenus yueObHoro npenmera «buosorus» Ha yriayOn€HHOM ypOBHE —
OBJIaJIeHHE O0YYaIOIUMUCS 3HAHUSMU O CTPYKTYPHO-()YHKIIMOHAJIBHON OpraHu3aluu
KUBBIX CUCTEM PA3HOr0 paHra U NpUOOpPETEeHHuE YMEHHMI MCIOJIb30BaTh 3TH 3HAHUS B
dbopMupoBaHUM  WHTEpeca K  ONpeACNIEHHOM  00sacTu  MmpodhecCUOHAIBHOM
JEeSTENbHOCTH, CBA3AaHHOM C OMOJIOTHEW, WIM K BBIOOPY Y4eOHOro 3aBeleHHUS IS
MPOJOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTrkenue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOnéHHOM
ypOBHE 00€CTIeunBaETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI OMOJIOTMYECKHMX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIEMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBWJIaX, COCTABISAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPaA; O
CTPOEHUHU, MHOroOOpasuu M OCOOEHHOCTSX OMOJOTHYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMyJsius, BUJl, OMOreoleHo03, Ouocdepa); O BbIIAIOMIMXCA OTKPBITUAX U
COBPEMEHHBIX HCCIICIOBAaHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OOYy4Yarolu[Mxcsi C METOJlaMU TIO3HAHUS JKUBOW MPUPOJIBIL:
UCCJIeI0BATEILCKUMHU METOJaMU OMOJIOTMUECKUX HayK (MOJIEKYJISPHON U KIETOYHOU
Oouonoruu, HSMOpPUONOTMM U OWOJIOTMM  PAa3BUTUS, TEHETHMKH M  CENEKIIHH,
OMOTEXHOJIOTUH U CUHTETUYECKOW OMOJIOTUH, MaJCOHTOJIOTUH, 3KOJIOTHH); METOIaMU
CaMOCTOSITEJILHOTO TPOBEIECHUSI OMOJIOTMUYECKUX HCCIEIOBAaHUNA B jJabopaTtopuu U B
npupoje (HabnroieHne, U3MepeHne, IKCIEPUMEHT, MOJICIIUPOBAHNUE);

OBJIaZicHMEe  OOy4yaloUIUMHCS ~ YMEHMSIMH:  CaMOCTOSITEIbBHO  HAXOAWTb,
aHAJIM3UPOBATh U MCIOJB30BaTh OHOJOTMYECKYI0 HWH(POPMAIUIO; IOJIb30BaThHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJMKOW, YyCTaHABIWBATh CBI3b MEKIY
pa3BUTHEM  OHOJOTUM U  COLMAIBHO-DKOHOMMYECKHMMU M  3KOJOTHYECKHUMHU
npobseMaMu  4eJIOBEUeCTBA; OLIEHUBATh IIOCIEACTBUS CBOEH JAESATENBHOCTH IIO
OTHOILIEHUIO K OKpY’Kalollell MpUpOIHON cpene, COOCTBEHHOMY 30pOBbIO0 U
3I0POBBIO OKPY’KAIOIIKX JIFOJIeH; 0OOCHOBBIBATh M COOJIOATh MEpPhl MPO(IIaKTHKA
MHQPEKINOHHBIX 3a00J€BaHMM, MpaBWwia MOBEACHHUS B MPUPOJE U oOecreueHus
0e30MmacHOCTH COOCTBEHHOW IKU3HEACSTENIbHOCTH B UPE3BbIUAHHBIX CHUTYaIUSIX
IIPUPOAHOTO M TEXHOIEHHOIO XapaKTepa; XapaKTepU30BaThb COBPEMEHHBIE HAYUYHBIE
OTKPBITHA B 00J1aCTH OMOJIOTUY;

pa3BUTHE y OOYYaAIOIIMUXCS MHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH B
IpolLecce 3HAKOMCTBA C  BBIJAIOIIMMUCA  OTKPBITHSIMH M COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHOJIOTMM, PEMIAEMBIMU €10 Mpo0JIeMaMH, METOI0JIOTHEN
OMOJIOrMYECKOTO MCCIIeIOBAaHUS, NMPOBEIEHUS SKCIEPUMEHTAIBHBIX HCCIEIOBaHUH,
pemieHus OMOJOTMYECKUX 3a7a4, MOJETUPOBAHUS OHMOJOTHUECKUX OOBEKTOB H
IIPOLIECCOB;



BOCIIUTAaHUE y OOYYarONIUXCS IEHHOCTHOTO OTHOIIEHUSI K KUBOW MPHUPOJE B
LIEJIOM U K OTHACNIbHBIM €€ 00bEeKTaM W SIBICHUSIM; (OPMHPOBAHUE HKOJIOTHUECKOMH,
T€HETUYECKOW TPaMOTHOCTH, OOIEeH KyJIbTyphl MOBEJACHUS B MPUPOJIC; UHTEIPALIMU
€CTECTBEHHO-HAyYHBIX 3HAHUMN;

npuodpereHre  OOy4alOIMMUCA  KOMIIETEHTHOCTM B pallMOHaJIbHOM
MPUPOAOIIONIB30BaHUN (COONIOCHUE MTPaBUJl MOBEJAEHUS B MPUPOJIE, OXPaHbl BUOB,
9KOCHUCTEeM, Ouochepbl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U  370POBbs
OKPY’KAIOIIUX J0JIeH (CoOMoieHuss Mep NpoPUIakTUKU 3a00JieBaHUN, 00ecTeueHre
0€30MaCHOCTU JKU3HEAEATEIbHOCTU B YPE3BBIYAWHBIX CHUTyallUsSIX MPUPOJHOTO U
TEXHOT€HHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHUSI OWOJIOTMYECKUX 3HAHUNA H
YMEHU B MIOBCEIHEBHOU KU3HU,

CO3/laHue YCIIOBUM /JI1 OCO3HAHHOT'O BBIOOpA O00Y4YaIOIIMMUCS MHIUBUIYATbHON
oOpa3oBaTeIbHON TPaeKTOPUH, CrocoOCTBYIOIEH NOCIIEYIOIIEMY
npodecCHOHaTLHOMY CaMOOMPEICICHUIO, B COOTBETCTBUU C WHJIUBUAYAJIbHBIMU
UHTEpPECAMU U MOTPEOHOCTAMHU PEruoHa.

OO61iee 4yuCIO YacoB, OTBEJECHHBIX Ha HM3y4YeHUE OMOJOTUU Ha YIiayOJIEHHOM
YpOBHE CpeaHero ooiiero oopaszoBanusi, coctariser 204 gaca: B 10 knacce — 102 gaca
(3 yaca B Henneno), B 11 kitacce — 102 vaca (3 gaca B HeJemI0).

Ot6op opraHu3alMOHHBIX (OpPM, METOJAOB U CPEACTB OO0y4YeHUs: OHOJIOTUU
OCYIIECTBIISIETCSI C YYETOM CHEHU(PUKA €ro COAEpKaHWA W HAIMpPaBICHHOCTH Ha
OPOJOJKEHUE  OMOJOTMYECKOro  o0pa3oBaHMS B OpPraHM3alUsAX  CPEIIHEro
npoecCuOHaIBHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTeIbHBIM YCIIOBHEM TPH OOYYEHMHM OWOJIOTHH Ha YIIIYOJIEHHOM YPOBHE
ABIIIETCS TIPOBEICHHUE JIA0OPATOPHBIX MW MpakThuueckux paboT. Taxxke yuactue
0o0ydJaromuxcs B BBIMTOJHEHUH IPOCKTHBIX U YYEOHO-HCCIIENOBATEIBCKUX PadoT,
TEMAaTUKa KOTOPBIX OINPEACNISICTCS YYUTEIEM Ha OCHOBE MMEIOLIUXCS MaTepUaabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

MECTO YYEBHOI'O TIPEJIMETA «bUOJIOI'US» B YYHEBHOM IIJIAHE
[Iporpamma cocTtaBieHa ¢ y4ETOM KOJMYECTBA YaCOB, OTBOJAMMOTrO Ha U3yYCHUE
npeamerta «buonorus» ydeOHbIM TTaHOM Ha yriayOonéaHoM ypoBHe B 10—11 kmaccax
[IporpamMmma paccunTaHa Ha MPOBEACHHWE 3 Y 3aHATHU B HENEIIO INPU U3YYCHHUH
npeamerta B TedeHue AByx jgeT (10 m 11 xmaccer). Obmiee uncno ydeOHbIX 9acoB 3a 2
rosa o0yuenus cocrapisiet 204 4, u3z uux 102 4 (3 u B Heneno) B 10 knacce, 102 4y (3
4 B Heneno) B 11 knacce.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Conepxxanue mnporpaMmbl, BBIAEICHHOE K)YpPCUBOM, HE BXOAUT B IPOBEPKY
rocyJapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi Ouosiorusi — KoMIuiekcHas Hayka. Kpatkas ucropust pa3BuTusi OMOJIOTHH.
buonornueckre Hayku v u3ydaemble UMU TpoOieMbl. DyHIaMeHTaIbHbIC, MPUKIATHBIE U
MMOMCKOBBIC HAYUYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HadeHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KApTUHBI
mupa. Ilpodeccuun, cBszanHbie ¢ Ouonorueil. 3HaueHHe OUOJOTUU B TMPAKTUUECKOU
NEATEIbHOCTA YEJIOBEKAa: MEIMIMHE, CEIbCKOM XO3MICTBE, MPOMBIIIIEHHOCTH, OXpaHe
IPUPOJIBI.

JdemoHcTpanuun

[Toptpersl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. ['apgeii,
I'. Mennens, B. U. Bepuanckuii, 1. I1. IlaBnos, 1. 1. Meunukos, H. 1. BaBunos, H. B.
Tumodeer-Pecosckuii, [x. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmumpt u  cxembl: «CBsi3b OWOJIOTMM € JpyruMu  Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U MX U3Yy4YeHHE

XKusble cuctembl Kak NpeaMer uszydeHusi Ouonoruu. CBOWCTBAa KUBBIX CHUCTEM:
€IUHCTBO XHMHUYECKOTO COCTaBa, MJUCKPETHOCTh U ULEJIOCTHOCTb, CIOXHOCTb U
YIOPAIOYEHHOCTh CTPYKTYpPblL, OTKPBITOCTh, CaMOOpPTaHU3alus, CaMOBOCHPOU3BEIICHUE,
pa3IpaKuMOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMu >KUBBIX CHUCTEM: MOJIEKYJISPHBIA, KIETOUYHBIM, TKAaHEBBIH,
OpraHW3MEHHBIH,  TOMYJAIMOHHO-BUAOBOH, DKOCHUCTEMHBIH  (OMOreoIneHOTHYECKui),
ouocepnsrrit. Ilpormeccsl, mpoucxopsnime B JKUBBIX cucreMax. OCHOBHbIE TPU3HAKU
x*uBOro0. JKu3ub kak popma cymecrBoBanusi marepun. Hayku, n3ydaromne >kMBble CUCTEMBbI
Ha Pa3HbIX YPOBHAX OpPraHU3alHH.

N3ydenne *)uBBIX cUcTeM. MeToabl OMostorudeckoil Hayku. Habmronenue, n3MepeHue,
JKCIIEPUMEHT, CHUCTEeMaTu3auus, MeraaHaiu3. l[loHsThe o0 3aBUCMMOW M HE3aBUCUMOU
nepemeHHou. I[lnanupoBanue skcriepumenta. [locraHoBka u mposepka rumnore3. Hynepas
runore3a. [lonsTtue BbIOOpKM W €€ JAOCTOBEpHOCTh. Pa3dpoc B OMOIOTHYECKUX TaHHBIX.
OueHka JOCTOBEPHOCTH IMOJYYEHHBIX pPE3ylbTaTOB. [IpUuMHBI HCKa)K€HHSI PE3YJIbTAaTOB
skcniepuMenTa. [IoHsTHE CTaTUCTHYECKOTO TECTA.

JdemoncTpanuun

Tabmuubl 1 cxembl: «OCHOBHbIE NPU3HAKHU >XKU3HW», «bHolormyeckue CucTeMbl»,
«CBOICTBa XKHBOM MaTepun», «YPOBHU OpPraHU3ALMUU KUBOW NOpUPOAbD), «CTpoeHue
KUBOTHOM KIIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEUYECKOIO OPraHUu3May,
«buoreotienos3y», «buochepar», «MeTo bl U3YyUEHUS KUBOI TPUPOIIBI.

OGopynoBanue: mnabopatopHoe O00OpyJOBaHME JUISI TIPOBEACHHUS HAOIIOIACHUM,
W3MEpPEHUH, SKCTIEPUMEHTOB.



IpakTuueckas padora «Vcrnons3oBaHue pa3IuYHBIX METOAOB MPU U3YUYEHUH KUBBIX
CUCTEM.

Tema 3. buoJiorusi KiieTku

Kinetka — cTpykTypHO-(pyHKIIMOHATIbHAS €IMHUIIA )KUBOTO. VICTOPUS OTKPBHITUSI KIETKHU.
Pa6otsl P. I'yka, A. JleBenryka. Kinerounas reopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TOJI0KEHUSI COBPEMEHHOW KJIIETOUHOM TEOPUH.

Metonbl MOJNEKYJISIPHOM M KIETOYHOM OHMOJIOTMHM: MHUKPOCKONUS, Xpomartorpadus,
anekTpodope3, METoJ MEUEHbIX aTroMoB, auddepeHunanibHoe UEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue pukcupo8anHHuix Kiemok. INEKTPOHHA MUKPOCKOIUSI.
Konghorkanvnas muxpockonus. BumanvHoe (npustcusnennoe) usydenue Kiemox.

JdemoHcTpanuun

IToptpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOI», «IJIEKTPOHHBIA MUKpPOCKO», «VcTopus
Pa3BUTHUS METOJIOB MUKPOCKOITU).

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOIpENapaThl pacTUTEIbHBIX, )KUBOTHBIX U
OaKTepHAIbHBIX KJIETOK.

IpakTnueckas padora «/3ydyeHne METO0B KIETOYHOU Ononoruu (xpomarorpadus,
anektpodopes, nuddeperimansaoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XHWMHUYECKUNA COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAaMHUKPO3JEeMEHThl. Bona u eé
POJIb KaK pacTBOPHUTESI, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUH KIIETKH, TETUIOPETYJISAINH.
MuHepasibHbIE BEIIECTBA KIIETKH, UX Ouoyiormueckas pojib. Pojib KAaTHOHOB M aHMOHOB B
KJIETKE.

Opranuueckue  BellecTBa  KIETKWA.  buosormyeckue  monuMmepnl.  benkwu.
AMMHOKHUCTIOTHBIM cocTaB 0enkoB. CTPYKTYphl OCIKOBOM MOJIEKYJIbl. [lepBUUuHas CTpyKTypa
Oenka, MeNTUIHAS CBA3b. BTOpWYHAs, TpeTUYHAs, YeTBEPTUYHAS CTPYKTYphI. [leHatypanus.
CgoiicTa 6enkoB. Knaccudukanus 6enkoB. buonornueckue GpyHkiuu 60eakoB. [lpuonsi.

VYrneBoasl. MoHOCaxapuabl, AUCAXAPHUIbI, OJMTrOcaxapuasl U moiaucaxapubl. OOmmii
IJIaH CTPOCHUS W (UBHKO-XUMUYECKHE CBOMCTBA YIVIEBOJOB. buonormueckue (QyHKIHH
YIJIEBOJIOB.

Jlumunel.  T'mapodunsHO-TUApODOOHBIE  cBoMcTBa. Knmaccudukamms — IUMHIOB.
Tpurmunepunsl, pochomunuasl, BOCKH, CTepouabl. buonormdyeckne GyHKIUHU JTUTUIOB.
OO6mume cBolicTBa OMOIOTMYECKMX MeMOpaH — TeKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIPOHHULIAEMOCTb.

Hyxkneunossie kucnotel. [JHK u PHK. Ctpoenne HykienHoBbIX KucnoT. HykieoTuasl.
[Tpuaun kommuiementapaoctu. [Ipasuno Yapradda. Ctpykrypa JIHK — nBoitHas cnimpais.
Mecronaxoxnenne u ononornueckune Qynkiuu JIHK. Buner PHK. @yaknun PHK B kinetke.

Crpoenune ™onekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue pynknun AT®. BoccraHOBIIEHHBIE MEPEHOCYUKH, UX (QYHKIIMU B KIIETKE.
Jlpyeue wuyxneozuompughocgpamer (HT®). CexBenmpoBanue JIHK. Memoowr cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJiorus: OnoxumMudeckrne u 0mohu3nuecKrue MUCCISIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYpbl OHOMONEKYN. Modeauposanue cmpykmypvl u @QYHKYUl



ouomonexkyn u ux xomniekcos. Komnviomepuviti Ouzaun U OpeaHUYeCKUli CuHmes
OUOMOIEKYT U UX HENPUPOOHBIX AHALO208.

JdemoHcTpanuun

IToptpertst: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep,
C. Ilpy3uHep.

Juarpammel:  «PacnipeneneHne XUMHYECKUX DJJIEMEHTOB B HEXKHUBOW IIPUPOLIED,
«PacmipeienieHue XMMUYECKUX SJIEMEHTOB B dKUBOU MPUPOJIEH.

Tabmuipl u cxemsl: «llepuonuueckas TabiuIla XUMUUYECKUX DJIEMEHTOBY, «CTpoeHUE
MOJIEKYJIbl BOJABDY, «BemecTBa B cocTtaBe opraHu3zmMoBy», «CTpoeHHE MOJICKYJBI OelKay,
«CTpyKTYpBhl OEIIKOBOM MOJIEKYNIbD», «CTpOCHHUE MOJIEKYJ YIIeBOA0BY», «CTpOoeHUE MOJEKYI
TUNUI0BY, «HykinenHoBbie KUCIOThIY, «CTpoeHne MoJieKysbl ATD.

O6opynoBaHue: XUMHYECKasl TIOCyia U 000py10BaHUE.

JlabopaTopHasi paGora «OOHapyxeHue OCJIKOB ¢ TIOMOIIbI KAa4eCTBEHHBIX
peakumn».

JlabopaTopHasi padora «MccrmemoBaHne HYKJIEHHOBBIX KHCIJIOT, BBIJCICHHBIX W3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue n GyHKINH KICTKH

Tunel KIeTOK: dyKapuoTHYeCcKasi U pokapuotudeckas. CTpyKTypHO-()YHKIIMOHAJIbHBIC
00pa3oBaHUs KJICTKHU.

Crtpoenne mpokapuoTHueckoil kieTku. KiierouHas crTeHka OakTepuid M apXew.
Oco0eHHOCTH CTpOeHUs reTepoTpo(HON U aBTOTPODHON TPOKAPUOTHIECKUX KIETOK. MecTo
U pOJIb MPOKAPUOT B OUOIIEHO3aX.

Ctpoenre W (QYHKIMOHUPOBAHHME OYyKApUOTUYECKOW KieTkd. [lna3matmyeckas
meMOpana (tuazmanemma). CTpykTypa Ila3MaTHueckod mMemMOpaHbl. TpaHCHOPT BEIIECTB
gyepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM (muddys3us, obOneru€énnas muddysus),
AKTUBHBIM (TIEPBUYHBII W BTOPUYHBIA AaKTUBHBIA TpaHcnopT). IloaynmpoHUIIAeMOCTh
MeMOpaHbl. PaGora HaTpuii-KaqueBOro Hacoca. OHJAOIMTO3: IHHOLMTO3, (aromuros.
Ox3o1uto3. Knerouynas crenka. CTpykTypa U (QyHKIMHM KICTOYHOM CTEHKH PACTEHUH,
rpudoB.

Hutomnazma. [utozons. Lutockener. JIBuwxkeHue murTomniaasMbl. OpraHouabl KIETKHU.
OnHomeMOpaHHbIE OpraHouJbl KIETKU: »sHAomuazMmarnueckas cetrb (JIIC), ammapar
lompmxu, nM30COMBI, WX CTpoeHHe U (QyHKUMH. B3auMocBsA3b OJHOMEMOpPAHHBIX
opraHous1oB kiieTku. CTpoeHHE TPaHyIIPHOTO PETUKYIyMa. Mexanuzm Hanpasienus 6eaKos
6 JIIC. CunHte3 pacTBOpUMBIX OenkoB. CuHTE3 KIETOUYHBIX MeMOpaH. ['nmaakuii
(arpanynspHBIA) JHAOMIIa3MaTU4YecKuii peTukynyMm. CekpetopHas GYHKIUS amnmapara
TlNompmxu. Mooughukayus benxos 6 annapame Ionvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHncnopT BelIECTB B KJIETKE. Bakyosin pacTUTENbHBIX KIIETOK. KileTOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OPraHOUJIbI KJIETKH: MUTOXOHAPHH, MIACTUIBL. [IpoucxodcoeHue
mumoxonopuii u niacmuod. Cumoduoeenes (K.C. Mepeockosckuti, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHIpUM u 1uiacTui. llepBUuHble, BTOPUYHBIE U CIOXKHbBIC IJACTUIBI
(hOTOCHUHTE3UPYIOIINX 3YKAPHUOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JEHKOIUIACTHI BBICIIUX
paCcTEHUMN.



HememOpannsie opranouasl kietkn CTpoeHne ©  (QyHKUMHM HEMEMOpaHHBIX
OpraHoOUJIOB KJETKU. PubocoMmsbl. [lpomescymounvie ¢uramenmoi. MUKPO(DHUIAMEHTHI.
Axmunosvie  muxkpoguramenmsi. MpbIIEUHbIE  KIETKU. AKmMuHovle  KOMNOHEHMbl
Hemblueunvlx kiemok. MuxkporpyOouku. Kierounsiii nentp. CTpoeHue M JABHKEHHE
KIYTUKOB M pecHHYeK. Mukporpybouku  nurtomiasmbl.  LlenTpuons.  benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mmukpompyooukamu. Momopnule denxu.

SAnpo. O0onouka sapa, XpOMaTHH, KapuUOIJIa3Ma, SAPBILIKA, UX CTPOCHUE U (PYHKIUH.
SAnepubiii  OenkoBbId  MaTpukc. [IpocTpaHCTBEHHOE  PAaCHONIOKEHHE XpOMOCOM B
uHTepPazHOM siape. yxpomamun u eemepoxpomamut. Benku XpomMaTHHA — TUCTOHBI.
Jlunamuka s0epuou 06onouku 8 mumose. foepHuiti mparncnopm.

Knerounble BrmtoyeHusi. CpaBHHUTENbHAs  XapaKTEpUCTHUKA  KIETOK  JYKapuOT
(pacTuTenbHOM, )KUBOTHOU, TPUOHOM).

JdemoHcTpanuun

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

Tabnuupel 1 cxembl: «CTpOe€HHE 3YKapUOTHUECKOW KiIeTKu», «CTpoeHHe >KMBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHONW KIeTKu», «CTpoeHHue MUTOXOHAPUNY», «Sapo»,
«CTpoeHune mpoKapuOTUYECKON KIETKUY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPONpPENapaThl PacCTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpOTIpenapaThl 0akTepuaibHbIX KIETOK.

JlabopaTopHas padora «/3yueHre CTpOEHUs KIETOK Pa3IUYHbIX OPTaHU3MOBY.

IIpakTuueckas padora «/3yueHne CBOWCTB KJIETOYHON MEMOpaHBI».

JlabopaTtopnass paGora «lccnegoBaHue 1UIa3MoiM3a W JI€IUIa3MONIM3a B
PACTUTEIBHBIX KIETKAX).

IlpakTnueckas padora «/3ydyeHHe JBWKEHHMS ULUTOIJIA3Mbl B PAaCTUTEIBHBIX
KIJIETKaX)».

Tema 6. O0MeH BelIeCTB M NpeBpallleHHe JHEPIUH B KJIETKe

AccuMuIISIUA U TUCCUMUIIALINS — JIBE CTOPOHBI MeTaboam3Ma. Turbl oOMeHa BEIIeCTB:
aBTOTPOHBIN M TeTepoTpOodHBIA. VYdYacTHe KHUCIOpoJa B OOMEHHBIX Mpolleccax.
DHepreTuueckoe obOecneueHne kieTku: mnpeBpamenne AT®D B 0OOMEHHBIX MpoIleccax.
DepMEHTATUBHBIA XapaKTEP PEaKIHil KIETOYHOro Metabonmmn3ma. DepMEeHTHI, X CTPOCHHUE,
cBoiicTBa u Mexanm3M neiictBus. Kodpepmentol. Otnuunst GepMEHTOB OT HEOPTAHHUYECKUX
KaTanu3aTopoB. benku-akTuBaTopel W OCNKU-MHTHUOUTOPHI. 3aBUCUMOCTH CKOPOCTH
(bepMEHTATUBHBIX PEAKIIUN OT Pa3IUYHBIX (DAKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKHUX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oKcueeHHwlll gpomocunmes 'y oOaxkmepuil. Ceemocobuparowue nuemMeHmvl U NUSMeHmbl
peakyuonnozo yeumpa. Ponb xmopomactoB B mporecce ¢orocuHTe3a. CBeTroBas H
temHOBasi (a3el. Pomoodvixanue, Cs., Cs. u CAM-munvr ghomocunmesa. IIpoayKTUBHOCTH
dotocunTeza. BnusHue pasznudHbIX (PAKTOpPOB HA CKOPOCTh (OTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XemocuHTe3. PasHooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HHUTPUGUITUPYIOIINE
OakTepuu, Kejae300aKTepuH, CepoOaKTepuH, BOJOPOJHbIE  OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.



Ana’poOHble  opraHu3Mbl. Bunabl  Opoxenus. I[lponyktel OpoxeHus H  HX
HCIOJIb30BaHUE YEJIOBEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKThI OMOTEXHOJIOTHH U
BO30yaAMTENN OOJE3HEN.

AspoOHBIE OpraHU3MBbI. JTambl dHEpreTudeckoro oomeHa. I[loaroTOBUTENBHBIN HTall.
['nmukonu3 — 6ECKUCIOPOIHOE PACILEIIIICHUE TIIFOKO3BI.

buosiornueckoe OKuUCIEHME, WA KIETOYHOE JbIXaHue. Poib MUTOXOHIpUN B
npoueccax Ouojorudeckoro okucieHus. Luknumyeckue peakuuu. OKHUCIHUTEIBHOE
dbochopunupoBanue. Inepeus memobpanrnozo epaduenma npomonos. Cunmesz AT®: paboma
npomonHnoti AT®-cunmasvl. IlpeumyniecTBa a’dpoOHOr0 MyTH OOMEHA BEIIECTB TMepe
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuun

[Toptpetsr: Jx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutyenn, I'. A. 3aBap3uH.

Tabnuuel u cxemsl: «DoTocunTe’», «IHepreruueckuii oomen», «buocunres Oenkay,
«CtpoeHnue pepMeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOM  MHUKpPOCKON, O0OpyIOBaHHWE JJisi  MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHasi padora «M3ydeHHEe KaTaIMTHUYECKONW aKTUBHOCTH (EpMEHTOB (Ha
npUMepe aMUJIa3bl WK KaTalla3bl)y.

Jlabopatopnas pabora «l3ydyeHune ¢GepMEHTATUBHOTO paCHICIUICHUsSI TEPOKCUaa
BOAOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KIETKaX).

JlabopaTtopHas padora «CpaBHEHHE MPOIIECCOB POTOCUHTE3A U XEMOCHHTE3a.

JlabopaTtopHnas padora «CpaBHEHHE MMPOIIECCOB OPOKEHUS U JTBIXaHUSD.

Tema 7. HacaeacrBeHHast uHGOPMANUSA M pean3alus e€é B KJIeTKe

Peakuun wmatpuuHoro cuHte3a. lIpUHIMII KOMIUIEMEHTApHOCTH B  PEaKIUAX
MaTpUYHOTO CHHTe3a. Peanusamus HacliencTBeHHON MH(popmaruu. ['eHeTnueckuil Koja, ero
cBoiicTBa. TpaHckpunuusi — wMarpuunbli cuHTe3 PHK. IlpuHumnel TpaHCKpuUNuuw:
KOMILUIEMEHTApPHOCTh, AHTUIMAPAIIIEBHOCTh, ACUMMETPUYHOCTh. (Co3peganue Mampuynbix
PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpaucnsuus u e€ srambl. Yuactue tpancnoptaeix PHK B 6uocunTese Oenka. YcinoBus
o6uocunresa 6enka. Koguposanue amuHokuCIOT. Ponb pubocom B OnocuHTe3e Oernka.

Cospemennvle npedcmagnenusi 0 cmpoenuu 2eHog. OpraHuzaisi TeHoMa y IpoKapuoT
U DyKapuoT. Perynsmus akTuBHOCTH T€HOB Yy npokapuoT. ['unoresa onepona (. XKakoo, XK.
MaHo). Monekynapnvie mexanuzmvl 3Kcnpeccuu 2enog y sykapuom. Poav xpomamuna 6
peaynayuu pabomwvl 2eHos. Perynsimsi OOMEHHBIX MPOIECCOB B KieTke. KieTouHbii
rOMEOCTa3.

Bupychl — HekneTouHble (hOPMBI )KU3HU U 00JUraTHhle napa3utbl. CTpoeHUE MPOCTHIX
U CIIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros. JKusnenusiii yuxi JJHK-coodepacawjux
eupycos, PHK-codepoicawux eupycos, o6axmepuoghazos. QObpamunas mpaucKpunyus,
pesepmasa, uHmezpasa.

Bupycubsie 3ab0oneBanusi dYenmoBeka, XWBOTHBIX, pactrenuit. CIIN]J], COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE TPOOIIEMBI.



Buoungopmamuxa: unmecpayuss u anamz 6omvuiux maccueos  («bigdata»)
CMPYKMYPHLIX Ouonocudyeckux oOauuvlx. Hanomexuonoeuu 6 oOuonocuu u meouyune.
LIpoepammupyemvie pynxyuu 6enxos. Cnocobvl 00cmasKu 1exapcma.

JdemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /. Y. iBanOBCKUI.

Tabmuuplt u cxembl: «buocunTes Oenkay, «['eHeTmyeckuit koa», «Bupycs»,
«bakrepuodarny.

IpakTuyeckas padora «Co3naHrue MOAEIN BUPYCa».

Tema 8. ’KusHeHHbII HUKJ KJICTKHU

Knerounsiii muki, ero nmepuoasl u perynsmnus. Muatepdaza m muto3. OcoOeHHOCTH
IpoOIIECCOB,  MpoTekaronux B  uHTepdaze. [logroroBka KJIETKHU K  JCJICHUIO.
[Ipecunternueckuii  (MOCTMUTOTUYECKHI), CHUHTETHYECKUA W  TMOCTCUHTETHUYECKUU
(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(A3HI.

Martpuuneiit  cunrte3 JHK — pemnmukanua. Ilpunounsr  perumkannun  JIHK:
KOMIUIEMEHTapPHOCTb, TOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAIJIECIBHOCTh. MexaHu3M
permukanuun  JTHK. Xpomocombr. Ctpoenne xpomocom. Tenmomepsl U Teimomepasa.
XpOMOCOMHBIM Ha0Op KJIETKM — KapuOTUI. JIUIUIOWIHBIA W TaruIOWIHBIA HAOOPHI
xpomocoMm. ['omosnioruunbie XpoMOocoMBbI. [10710BbIE XPOMOCOMBI.

Jenenne kieTku — Muto3. CTaaud MUTO3a U IMPOUCXOSIIUE B HUX MPOLIECCHl. THUIBI
muro3a. Kapuoknnes u nurokuHes. buosornueckoe 3HaueHrEe MUATO3A.

Perynsuus MuTOTHYECKOro IMKIA KIETKU. [Iporpammupyemasi kietoyHash rubenp —
arioIros.

Knerounoe  siapo, XpomMocoMbl, (yHKIHMOHAIbHAsi TeHOMHKA.  Mexanusmol
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau kiemok. «l{ugpposas xkiemkar —
ououngopmamuueckue mooenu GyHKYUOHUPOBAHUS KIIeMKU.

JdeMoHCcTpamuun

Tabmumpl 1 cxembl: «KU3HEHHBIN MUK KIETKH», «Muto3», «CTpoeHrne XpoMOCOMY,
«Permukanusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlabopaTopHasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHas padora «HaGnrogeHne Muto3a B KJI€TKaxX KOHUMKA KOpEIIKa JIyka (Ha
TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n yHKINH OPraHU3MOB

buonornueckoe paszHooOpazue opraHu3moB. OJTHOKJIETOYHBIC, KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOCHHSI M JKU3HENESITEIbHOCTH OJHOKIETOYHBIX OpPraHHU3MOB.
bakTepun, apxeu, OTHOKJIETOUYHBIE TPUOBI, OJHOKICTOYHBIC BOJOPOCTH, APYTHE TMPOTHUCTHI.
KosioHnansHbIE OpraHU3MBI.

B3anmoCBsa3p 4acTeil MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI
opranoB. OpraHusM Kak equHoe 1enoe. ['omeocras.



Tkanu pacrenuil. TuNbl pPAcTUTENbHBIX TKaHE: oOpa3oBaTelbHas, MOKPOBHAS,
NpoBOJALIAs, OCHOBHas, MexaHuyeckas. OcoOEHHOCTH CTpOeHUs, (QYHKUUH H
PaCIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu JKMBOTHBIX M 4YEJIOBEKA. [HMObl KUBOTHBIX TKAHEH: OJNUTEIHAIbHAS,
COCIMHUTEIbHAS, MbIllIeuHast, HepBHasA. OCOOCHHOCTH CTPOEHUS, PYHKIIUN U paCTIOI0KECHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbel. BeretaTuBHblE M T€HEpATHBHBIE OpraHbl pacTeHud. OpraHbl U CUCTEMBI
OpPraHoB KUBOTHBIX U YelioBeKa. OYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX JKMBOTHBIX. HapyxHblii U BHYTpeHHUH ckener. CTpO€HUE U THIIbI
COCJIMHEHUS KOCTEM.

JIBi>keHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. J[BMIKEHHME MHOTOKJIETOYHBIX PACTEHUM: TPONMU3MbI U HACTHM.
JIB>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJOBEKa: MbIlIeUYHas cuctema. Pediekc.
CkeseTHbIC MBIIIIIBI U UX padoTa.

Ilutanue opranuszmoB. IloryiomieHue BOABI, YIIEKUCIOTO Tra3a W MHUHEPAIbHBIX
BCIIECTB pacTeHUsiIMU. IluTaHue KUBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPUKIETOUHOE
nuiieBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTHAENbl MUIEBAPUTEIBHOTO TpPaKTa.
[TumeBapurtenbHble )ene3bl. [InimeBapuTeapHas cucTEMa YEI0BEKa.

JIlpixanue opraHu3moB. Jlpixanue pacteHuid. J[pixanue >kxuBOTHBIX. Juddy3us razos
yepe3 MoBepXHOCTh KieTku. KoxHoe nbixanue. JlpixaTenbHas MOBEpXHOCTh. JKabepHoe u
JNEroyHoe JpIxaHue. J[pIxaHWE ITO3BOHOYHBIX >KMUBOTHBIX M YEJIOBEKAa. DBOJIOLHMOHHOE
YCIIO)KHEHHE CTPOEHHUS JIETKUX MMO3BOHOYHBIX )KMBOTHBIX. [[pIXaTelibHasi cucTeMa 4eaoBeKa.
MexaHu3M BEHTUJISILUM JIETKUX Y NTUL WM MIEKONHUTAIOWUX. Perynsuus AbIXaHUs.
JpixaTenbHbIe 00BEMBI.

TpaHCIOPT BEIIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PacTeHUW. TpaHCIOpT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucTema
MO3BOHOYHBIX JKMBOTHBIX W uesoBeka. Cepaue, KpOBEHOCHBIE cOCyAbl UM KpoBb. Kpyru
KpOBOOOpAIICHHs. DBOJIOIMOHHBIC YCJIOXKHEHUS CTPOCHHS KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ peryisuus.

Boinenenue y opraHusMoB. Beinenenue y pacreHuid. BeigeneHue y KUBOTHBIX.
Cokpatutenbable Bakyoiu. Opranbel BblIeneHUs. DuubTparus, cekpenus U obpaTHOE
BCAChIBAaHWE KaK MEXaHW3Mbl pPabOThl OpraHoB BbimeNeHUs. CBsI3b TOJIOCTH Tela C
KPOBEHOCHOW M BBIICIUTEIBHON CUCTEMaMH. BblielieHue y MO3BOHOYHBIX >KMBOTHBIX H
gyenoBeka. [louku. Crtpoenme u ¢dyHKumumoHupoBanue Hedpona. OOpa3zoBaHHME MOUYU Yy
YEJI0BEKa.

3amuTa y OpraHu3MoOB. 3alllUTa Y OJHOKJIETOUYHBIX opraHu3moB. Criopbl OakTepuil u
LUMCTHl MPOCTEHIIMX. 3alluTa y MHOTOKIETOYHbIX pactenuil. Kyrtukyma. Cpencrtsa
MMAaCCUBHOM M XMMHUYECKOU 3aUThl. DUTOHIINIBIL.

3ammTa y MHOTOKIJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NPOU3BOAHBIE. 3anIuTa
opranu3ma oT Oone3Heil. MIMMyHHas cuctema dyenoBeka. KieTOuHbId W TyMOpaibHBIM
UMMYHHUTET. BpoxnéHHbli U nOpuoOpeTEéHHbIM crneuuduyeckuii uMmyHuTeT. Teopus
KJIOHaJbHO-celeKTuBHOTO uMMyHuTeTa (II. Opnux, @®. M. bepner, C. Tonerana).



BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpOXIEHHOTO HMMYHHUTETA B Pa3BUTUH
CUCTEMHBIX 3a00JIEBaHUII.

PaznpaxkumocTe M perynsiuust y OpPraHu3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3gpaxuMoCTh U peryisalus y pacTeHui. POCTOBBIE BellecTBa U UX
3Ha4YCHHUE.

HepBHasi cuctema u pediekropHas perynsuust y >kMBOTHbIX. HepBHas cucrema u eé
OTZIEJIbl. DBOJIIOLUOHHOE YCIIOXKHEHHE CTPOEHUS HEPBHOM CUCTEMBI Y KMBOTHBIX. OTIEmbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduexropHas nyra. besycnoBubie u
YCIIOBHBIE pe(IICKCHI.

['ymopanbHasg peryisius UM 3HAOKPUHHAsT CUCTEMa >KUBOTHBIX U 4esjoBeka. JKemnessl
SHJIOKPUHHOW CHUCTEMBI M UX TOPMOHBI. JlercTBME TOPMOHOB. B3aMMOCBSI3b HEPBHOU U
SHAOKPUHHOM cucTteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanuun

IToptper: W. I1. I1aBnos.

Tabnuuel n cxembl: «OHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocreimme», «Opranbl [BETKOBBIX pacTeHUil», «CucTeMbl OpraHoB
MO3BOHOYHBIX J>KMBOTHBIX», «BHYTpeHHEEe CTpOoeHHME HACEKOMBIX», «TKaHM pacTEHHII»,
«KopueBbie cuctemb», «Ctpoenue credns», «CTpoeHHe JHMCTOBOM MIIACTUHKNY, « TkaHH
AKUBOTHBIX», «CKeneT yenoBeka», «llumeBapurenpHas cucremay, «KpoBEeHOCHasI cUCTEMay,
«/IpixarenbHas cucrema», «HepBHasa cucrema», «Koxa», «MpbllieuHas cHUCTEMaAY,
«BpigenurenbHas ~ cucteMa»,  «OHIOKPUHHAs  cucteMa», «CTpOeHHE MBI,
«Mmmynurer», «Kumieunononoctuele», «(Cxema NUTaHHS pacTeHui», «KpoBeHOCHbIE
CUCTEMBl TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue rulpel», «CTpoeHHE IUIaHaApUN,
«BHyTpenHee cTpoeHune AOXKIEBOTO uepBsi», «HepBHas cucrema prid», «HepBHas cucrema
marymkn», «HepBHas cucrema npecmbikarommuxcsa», «HepBHas cucrema ntuny, «HepBHas
cucTemMa MIIeKONHUTaronmx», «HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpPOIpenapaTtbl  OJHOKJIETOYHBIX
OpraHu3MOB, MUKpOIIpEnapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKHX, JKUBBIE SK3EMIUISIPhl KOMHATHBIX PpAaCTEHUH, TepOapuu pPACTCHH pa3HBIX
OTJAEJIOB, BJAXHbIC IMpenaparbl JKUBOTHBIX, CKEJIETbl IMO3BOHOYHBIX, KOJJIEKIUHU
OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET delloBeKa, OOOpyJdoBaHUE [JIsi JEMOHCTpAllUU
MOYBEHHOTO W BO3AYIITHOTO THTAHHUS DPACTCHUI, PACIICTUICHHUS Kpaxmala U OEeIKOB TOJ
neicTBueM (PEepMEHTOB, OO0OpYyIOBaHME JMJIS JIEMOHCTPAIlMH OMBITOB MO HW3MEPEHUIO
XKU3HEHHOW €MKOCTHM JIETKMX, MEXAHU3Ma JbIXATEJIbHBIX JIBUKECHHUH, MOJEIU TOJIOBHOTO
MO3Ta Pa3JInYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHel pacTEHUI.

JlabopaTopHasi padora «/3yueHue TKaHe! )KUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUSI».

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTUBHOE) M IOJIOBOE.
Bunbl 6ecrionoro pa3MHOXKEHUS: TOYKOBAaHUE, CIOPYJISIIUS, (PparMeHTalus, KIOHUPOBAHUE.



IlonoBoe pasmuoxenue. IlonmoBeie kneTku, miaum rameTtsl. Meno3. Craauu Meiosa.
IloBenenne xpomocoMm B Meno3e. KpoccuHrosep. buosormyeckuii cMmbIci MeWo3a H
II0JIOBOTO Iporecca. Meno3 v ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpenzaponsiieBoe paspurue. lameroreHe3 y JKUBOTHBIX. IlosioBeie Keie3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpOEHHE MOJOBBIX
KJIETOK.

OrmonoTBOpEeHUE U SMOPHUOHATBLHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOI0TBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). OMOpHOJOrus — Hayka o
Pa3BUTUU OpraHu3MoOB. Mopgozcenes — o0na u3z enagHvlx npodiem smopuonocuu. Konyenyus
mopghoeenos u mooenu mopghoceneza. Cramuu >MOpUOTeHE3a >KUBOTHBIX (Ha MpuUMeEpe
naryuku). JpoOnenue. Tumbl npoOnenus. /emepmunuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munvt 6racmyn. OCOOGHHOCTH JAPOOJICHUS MIICKOMUTAIOIIUX.
3apojbIlIeBbIe JTUCTKUA (TacTpyJisiiusi). 3akiajgka OpraHoB M TKAaHEH W3 3apObIIIEeBBIX
JUCTKOB. B3amMHOe BIMsHUE 4dYacTel pa3BUBAIOIIETOCS 3apojbliia (IMOpUOHANIbHAS
WHIYKIUS). 3akjiajka IlaHa CTPOCHUS JKUBOTHOTO KakK PE3yJbTaT HepapXHUIeCKUX
B3aUMOJICHCTBHIM TeHOB. BrusHue Ha >MOpHOHAIBHOE pa3BUTHE PA3TUYHBIX (HAKTOPOB
OKpYKaroIIen Cpeibl.

Poct u pasButue xuBoTHBIX. [locTaomOpuoHansHbIli mepuosa. [lpsmoe u HempsiMoe
paszButue. PazButne ¢ metamop}o3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX IKHUBOTHBIX.
buonorndeckoe 3HayeHUWE MPSIMOTO M HEMPSMOrO Pa3BUTHS, HMX pacIpOCTPAHEHHE B
npupoge. Tumsl pocta KUBOTHBIX. PAKTOpPBI PETYJSILIMM POCTA KUBOTHBIX M YEJIOBEKA.
Craguu MocTOMOpHOHAIIBHOTO Pa3BUTHUSL Y KUBOTHBIX W yesoBeka. Ilepnoabl oHTOreHesa
yenoBeka. CTapeHne U CMepTh Kak OMOJIOrHYECKUE TIPOIIECCHI.

Pa3sMHoOxkeHue u pasButue pacrteHui. 'ametodut u cropodur. Meiio3 B )KU3HEHHOM
mukiae pacteHuidt. OOpa3zoBaHue crop B Tmpolecce Mmeiio3a. ['ameToreHes y pacTeHHI.
OnnonoTBOPEHUE M Pa3BUTUE PACTUTENBHBIX OpPraHU3MOB. J[BOMHOE OIIONOTBOPEHHE Y
IIBETKOBBIX pacTeHnid. OOpa3zoBaHUE U pa3BUTUE CEMEHHU.

MexaHu3Mbl pETyJISILIMM OHTOI'€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHncTpanuun

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

Tabmumer w  cxembl: «BereratuBHoe  pasMHOXKeHHE», «Tumbel  Gecroioro
pasMHOXEHUsD»,  «Pa3MHOXkeHHMEe  XJIaMUAOMOHAIb»,  «Pa3MHOXXEHWE  DBIJICHBDY,
«Pa3MHOXKeHHE THAPBY», «Meio3», «Xpomocombl», «l'ametoreHes», «CTpoeHue
SUIEKIETKN U crepMaro3onsiay, «OCHOBHbIE CTaiuKM OHTOreHe3ay, «lIpsMoe u Hempsmoe
pasBurue», «Pa3zButne Manckoro xyka», «PasButue capaHum», «Pa3BUTHE ISITYLIKW,
«JIBOWHOE OIJIOAOTBOPEHHUE Yy IBETKOBBIX pacTeHUi», «CTpOeHHUE CEMSIH OAHOMOJIbHBIX U
JBYJIOJIBHBIX PACTECHUIN», « KM3HEHHBIN UK MOPCKOW KanmyCThbl», « KU3HEHHBIA IIUKIT MXa,
«OKHW3HEHHBIN UKJT MAaTOPOTHUKAY, < KU3HEHHBIN IIUKIT COCHBI».

O6opynoBaHue:  CBETOBOM  MHKPOCKOI,  MHUKpoIpenapaTbl  SIUIEKICTOK U
CIIEpMATO30MI0B, MOJENb « LMK pa3BUTHS JATYIIKI.

Jlaboparopuass padora «/3ydeHue CTpoeHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIPENnapaTax».



IIpakTnyeckas padora «BbIABIEHHE NIPU3HAKOB CXOACTBA 3apOBIIIEN TO3BOHOYHBIX
KUBOTHBIX).

JladopaTopHas padora «CTpoeHrEe OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTuKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

HcTopus cTaHOBJIEHMSI W pa3BUTUS F'€HETUKH Kak Hayku. PaGotel I'. Mennens, I'. ne
®puza, T. Moprana. Posnb oreduecTBeHHbIX YUY€HBIX B pa3BuThu reHetuku. Padorsr H. K.
Konbrosa, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®uwinnyeHko,
H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETHYECKHME TOHATHUS W CUMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIBTEPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIN MPHU3HAK,
rOMO3HI0Ta, T€TEPO3UTr0Ta, YACTAsl TUHUS, THOPUIBI, TeHOTHUII, (PeHOTUN. OCHOBHBIE METOIbI
TeHeTHKHU: THOPUI0IOTUUECKHUM, IUTOJIOTMYECKUH, MOJIEKYJISIPHO-T€HETUYECKUM.

JdemoHcTpanumn

IToptpersl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®unumnuenko, H. B. Tumodees-Pecorckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabopatopHas padora «/[po3oduina Kkak 00HEKT TeHETUYECKUX UCCIIET0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBblii 3akoH MeHzaens — 3aKOH €IMHOOOpa3Hs
rubpu0B niepBoro nokosenus. [lpasuno nomunupoBanus. Bropoit 3akon MeHaens: — 3akoH
pacuierieHds npu3HakoB. LluTonormdeckne OCHOBBI MOHOTHMOPUAHOTO CKpEIIMBaHUS.
['umiores3a 4uCTOTHI raMer.

AHanu3upyroniee  ckpemuBaHue. [IpoMeXyTOUHBIM  XapakTep  HacleJOBaHHUS.
Pacumiernnienre npu3HakoB IIpY HETIOJIHOM JOMUHUPOBAHUH.

JlurnOpunHoe ckpemuBaHue. Tperuii 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HaCJIeI0BaHUs NMPU3HAKOB. [luTOI0rNYecKre OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUS.

CueruieHHoe  HaclemoBaHue Tmpu3HakoB. Paborer T. Moprana. CremieHHoe
HACJICIOBAHUE T€HOB, HApYIICHUE CLEIUIEHUS MEXAYy TIeHaMHU. XPOMOCOMHas TeOopus
HACJICICTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIM MEXaHU3M OMpPEACICHUS Moa. AYTOCOMBI U MOJOBbIE
XpOMOCOMBI. ['OoMOramMeTHbIi U reTeporaMeTHbId NoJ. 'eHeTnyeckas CTPYKTypa MOJIOBBIX
xpoMocoM. HacienoBanne pru3HaKoB, CLEIIEHHBIX C IIOJIOM.

I'enoTun kak nenoctHas cucrteMa. [lnenoTponus — MHOXECTBEHHOE IEHCTBUE T'€HA.
MHOXECTBEHHBIA aJUIeIN3M. B3auMoieiicTBHE HEaJIeIbHBIX T€HOB. KOMIIJIEMEHTapHOCTD.
Onucra3. [Torumepusi.

['eHeTnyecknii KOHTPOJIb PA3BUTHUSL PACTCHUM, >KUBOTHBIX M YEJIOBEKAa, a TaKKe
(GU3NOTOTUYECKUX TPOLIECCOB, MOBEICHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CHMOHOI€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO3MH — MAPA3UT» U «XO35IMH —
MUKpOOMOM». I'eHeTnyeckne acmeKkTbl KOHTPOJS M HM3MEHEHHs HacJEeACTBEHHOM
MH(pOpMaIHU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

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



Tabnuuel u cxeMmsbl: «llepBbiii U BTOpoii 3akoHbl Menaenss», «Tpetuil 3akon MeHaens»,
«Ananuzupyromiee  ckpemmBanue», «Henmomnoe — nomuHupoBaHue»,  «CLENIEHHOE
HaclieJJOBaHUE MPU3HAKOB Yy Jnpo3oduiibl», «['eHeruka mnonay, «Kapuotum uenoBekay,
«Kapuotun  npozodunbl»y, «Kapuotun  nrunbl»y, «MHOXECTBEHHBIH  allJICIU3MY,
«B3anMOIeCTBUE TEHOBY.

O6GopynoBaHue: MoOJeNb JUIsl JEMOHCTPAllMM 3aKOHOB €IMHOO0Opa3us TUOPHUI0B
MEPBOr0 TMOKOJICHUSI W paCIICIUIEHUS NPU3HAKOB, MOJAEIbL JJIsI JEMOHCTPAIIMU 3aKOHA
HE3aBUCHMMOTO HACIIEIOBaHUS NPU3HAKOB, MOJENb [JI1 JEMOHCTpPALMM CLEIIEHHOTO
HaclleJJOBaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «J[po3odumnay.

IpakTuueckass padora «/3ydyeHue pe3ysbTaTOB MOHOTHMOPUIHOTO CKPEIIUBAHUS Y
TIPO30(UITBI.

IIpakTuueckass padora «l3yueHue pe3yslbTAaTOB IUTHOPUIAHOTO CKPEIIMBAHUS Y
TIPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTuna u cpeasl npu GopmupoBanuu GeHoTumna. M3MeHUHBOCTh
npu3HakoB. KauecTBEHHBIE W KOJWYECTBEHHbIC TPU3HAKU. BHIBI HW3MEHYHMBOCTH:
HEHACJICJACTBEHHAs U HACJIC/ICTBEHHAS.

MopaudukannonHas ”3MEHYUBOCTh. Poiib cpenbl B hopMupoBaHun MoIu(PUKAITMOHHON
n3MeHunBoctu. Hopma peaknuu npuszHaka. BapuallMOHHBIM psiji U BapuallMOHHAs KpuBas
(B. Uoranncen). CoiicTBa MOIU(DUKAIIMOHHON H3MEHUUBOCTH.

I'enoTnmueckass U3MEeHUYMBOCTh. (CBOICTBA T'€HOTUIMUYECKOW W3MEHYMBOCTU. BuIbl
TeHOTUITNYECKON U3MEHUYUBOCTH: KOMOWHATHBHASI, MyTallMOHHASI.

Komb6uHaTuBHAsI ”3MEHYMBOCTh. Meii03 1 MOJI0BOM IPOIlecC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. Poib KOMOWHATHBHOW W3MEHUYMBOCTH B CO3JaHUM TE€HETUYECKOTO
pa3zHooOpa3us B mpejeax 0OJHOTO BUIA.

MyTanmoHHass U3MEHYMBOCTh. Buabl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHIYUMPOBAHHbIE MyTalMH. SIAEpHBIE W LUTOIUIA3MATHYECKUE MYTALIHH.
Comarnueckue U nojioBble MyTauuu. [I[puunHbl BO3SHUKHOBEHUS MyTanuil. MyTareHsl U ux
BIIMSAHUE HA  OpraHu3Mbl. 3aKOHOMEPHOCTH  MYTAIMOHHOTO  IMpolecca. 3aKoH
TOMOJIOTUYECKUX PsNOB B HacliencTBeHHON u3MeHunBocty (H.M. BaBuioB). Buesaepnas
W3MEHYHMBOCTb U HACJIEACTBEHHOCTD.

Onuecenemuxa u >NUSEHOMUKA, POIb SNULEHEMUUYEeCKUX (PAKmopos 6 HACie008aHUuu U
UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemoncTpanuun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuios.

Tabmuier 1 cxembl: «Buabl n3mMeHUUBOCTHY», «MoOAM(PUKANMOHHAS W3MEHYHBOCTHY,
«KoMOnHaTUBHAsT M3MEHUMBOCTH», «Meio3», «OmiogoTBopeHue», «l eHeTHuecKue
3a00J1eBaHMS YCIIOBEKay, «BUIbI MyTaIuiiy.

O6opynoBaHue: XKHUBbIE M TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PACTEHUM, PUCYHKHU
(dpoTorpacdun) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGopaTopHasi pabora «MccienoBanne 3aKOHOMEpPHOCTEM MOAMGMUKAIIMOHHON
n3MeHUnBOCTHU. [locTpoeHre BapualMOHHOTO psAla U BAPUALMOHHOW KPUBOW».

IpakTuueckas padora «Mytauuu y 1po30(duiibl (Ha TOTOBBIX MUKPOIIpENapaTax).



Tema 14. I'eHeTHKA YeJI0BEeKA
Kapuorun uenosexka. MexayHapoaHas mporpaMma HCCIEIOBAaHUS T€HOMA 4YEJIOBEKA.

MeTtonbr A3YYECHUS T€HETUKU YeJIOBEKA; F€HCAJIOTMYECKHH, OJIM3HEIOBLIH,
LIUTONCHETUYECKH, MOMYJIAUUOHHO-CTAaTUCTUYECKUM, MOJIEKYJIAPHO-TEHETUYECKU M.
CoBpemMeHHoOe OIIpEICIIEHUE T€HOTHIIA: HOJHOT€HOMHOE CEKBEHHUPOBAHUE,

reHOTUIUPOBaHUE, B TOM uuciie ¢ nomoibto [1I[P-ananu3a. HacnencrBennbie 3a001eBaHUs
yeyoBeka. ['eHHble W XpPOMOCOMHBIE OO0JIE3HH uYeloBeKa. bojie3HH ¢ HaciaeACTBEHHOU
MPEPACTIONOKEHHOCTHIO. 3HAYEHUE MEUIIMHCKON T€HETUKU B MPEAOTBPALICHUH U JICUCHUU
FEHETUYECKUX  3a00JIeBaHUN  ueloBeka. MeIUKO-TeHEeTHUYEeCKOE KOHCYJIbTUPOBAHMUE.
CtBoJsIOBBIE KIIETKH. [IOHATHE «TE€HETUUECKOTO Tpy3a». ITHUECKUE ACTIEKThl UCCIICTOBAHUN B
00JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue PpakTOphl MOBHIIIIEHHONW YYBCTBUTEIBHOCTU Y€JIOBEKa K (PU3NUECKOMY U
XUMHUYECKOMY 3arpsi3HCHHUIO OKpYKalolleh cpenbl. ['eHeTndeckass MpeapacnoioKeHHOCTh
YeJI0BEKa K MaTOJIOTUSIM.

JemoHncTpanuun

Tabmumpl u cxemsl: «Kapuotun yenoBeka», «MeTobl U3YUEHUS TEHETUKH YeJIOBEKaY,
«"eneTnueckue 3a00J1€BaHUS YETTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIA3 POJIOCIOBHOM.

Tema 15. Cennekuusi OpraHu3MoB

JlomecTuKauss U celieKuus. 3apoXkKIEHUE CEJIEKINU U AoMecTukanuu. Yuenne H. WM.
Basunosa o LleHTpax NpOMCXOXKAECHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHui. Ponb
CEJIEKIIMM B CO3JJaHUU COPTOB PAaCTEHUN M MOPOJ KUBOTHBIX. COpT, mopoaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSANIOB B HaciencTBeHHON u3MeHunBocT H. V. BaBuioBa, ero 3HaueHue
JUTSI CEJIEKITMOHHON paOOTHI.

Mertoapl  celneKIMOHHOM  paboThl.  VICKyCCTBEHHBIM  OTOOp:  MAacCOBBIA |
WHIUBUIYaJbHBIA. DTamnbl KOMOMHAIIMOHHON celekiuu. VcmpITaHue MPOU3BOAUTENICH IO
notoMcTBy. OTOOp MO TEHOTHUITY C MOMOINBIO OIEHKH (PEHOTHIIa MOTOMCTBA U OTOOpP IO
FEHOTUITy ¢ momoulpto ananusa JJHK.

NckyccTBEeHHBIM MyTareHe3 KakK METOJl CEJICKIIMOHHOW paboThl. PamuarmoHHBIA U
XUMHYECKUN MyTareHe3 KaK HWCTOYHHMK MYTalluil Yy KyJbTYpHBIX (OpM OpraHus3mos.
Hcnonp3oBaHuEe TEHOMHOTO pENAaKTHPOBAHHUS MW METOA0B pexomMOmHaHTHRIX JIHK s
MOJY4YEHUSI HCXOTHOTO MaTepuana sl CeJICKIHH.

[Tonyyenne momumuonaoB. BHyTpuBumoBas rubpunusanus. biu3kopoacTBeHHOE
CKpemMBaHue, WM WHOpuAWHT. HepoacTBeHHOE CKpemuMBaHWE, WIW ayTOPUIWHT.
I'etepo3uc u ero mnpuuuHbl. HMcnonb3oBaHue rerepo3uca B cenekuud. OTaanéHHas
rubpuauzanus. [Ipeogonenne Oecruoamsi MEKBUIOBBIX THOPHUAOB. J[OCTHKEHUS CENEKIINH
pPAcTEHU U JKUBOTHBIX. «3e1EHAs pesoIoyusLy.

CoxpaHeHue U U3y4eHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM M UX JTUKUX
poauyue JUIsi CO3/[aHUsi HOBBIX COPTOB W THUOPHUIOB CEIIbCKOXO3SUCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHemudecKUMUu pecypcamu cenbCKOX03AUCMEEHHbIX U
NPOMBICIIOBLIX JHCUBOMHBIX 8 YENAX YAYYULEeHUS CYUeCmEYIoWux U CO30aHUsi HO8bIX NOPOO,
JUHULL U KpPOCCO8, 6 MOM Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX
uccne008anul, nepedosulx uoell U NepCneKmuEHbIX MexHOA0U.



JdemoHcTpanuun

IToptpetsr: H. U. BaBuiios, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibl u cxembl: «LleHTpbl TPOUCXONKIEHUS U MHOroo0Opasusi KyJIbTYpPHBIX
pacTeHuin», «3aKOH FOMOJIOTHUYECKUX PSIAOB B HACJIEACTBEHHON M3MEHUYMBOCTHY, «MeToabl
cenexkuuny, «Otnanéunas rudpuauzamnusy», «MyTrareHes».

JlabopaTtopHass pabGora «/3yueHue COpPTOB KyJbTYPHBIX PAacTEHUHW U IOPOJI
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydyeHue METOIOB CEIECKIIUN PACTEHUI.

IpakTuyeckas padora «IIpuBrBKa pacTeHU».

Ikckypcusi «OCHOBHBIC METOBI U TOCTUIKCHUS CEJICKIIUU PACTEHUN M )KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, INIEMEHHYIO (DepMy, COPTOUCTIBITATEIBHBIN y4acTOK, B TETUIMYHOE
X035IUCTBO, B JIAOOPATOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXH0JI0THS U CHHTETHYECKAsI OMOJIOTUS

OOBEKTHI, WCIOJIb3YyEeMble B OMOTEXHOJOTHH, — KJIETOYHBIC M TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHM3MBbI, WX XapaKTEepUCTHKA. TpaauliMOHHAs OMOTEXHOJOTHs: XJieOomeueHue,
MOJIydYEHUE KHUCJIOMOJIOYHBIX TPOAYKTOB, BHUHOJEINE. MUKPOOUOIOTHYECKUI CUHTE3.
OOBeKThl MHMKPOOHMOJIOTHUECKUX TexHosorui. [IpousBojacTBo Oeiika, aMUHOKHCIOT U
BUTAMUHOB.

Co3nanue TEXHOJNOTMA MW HMHCTPYMEHTOB LEJICHANPABICHHOTO HM3MEHEHUS U
KOHCTPYUPOBAHUS TE€HOMOB C IE€JIbI0 IOJYYEHUS OPraHW3MOB M HX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUAIOIIUecs B MPUPOJie OMOCUHTETUYECKHE ITyTH.

Kinerounas nnxxenepusi. MeToabl KyJabTypbl KJIETOK U TKaHEH PAaCTEHUW U KUBOTHBIX.
Kpuobanku. Comatudeckas rudpuau3anust 1 coMatudeckuid smopuorenes. Mcnons3oBanue
rarjionJIOB B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX anmumein. Hcnoav3oeanue
MOHOKNIOHANIbHBLIX U NOJUKIOHANbHLIX — aHmumen 6  meduyune.  VICKyCCTBEHHOE
OIUIOAOTBOPEHUE. PEKOHCTpYKIUS SAWUEKIECTOK M KIOHUPOBAHUE KUBOTHBIX. Merton
TPAHCIUIAHTALMUA  SIIEP KIETOK. TexHonocuu  0300po6ieHUs,  KYIbMUBUPOBAHUA U
MUKPOKIOHANbHO20 PAZMHONCEHUSL CENbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOcOMHasi W TIEHHas MHXEHepusa. VICKyCCTBEHHBIM CUHTE€3 TI€Ha W
koHcTpyupoBanue pekomOuHaHTHbIX JIHK. Cozdanue mpanceennvix  opeanuzmos.
JIOCTH>KEHUST U TMEPCHEKTUBBl XPOMOCOMHOM M TEHHOM WHKEHEPUHU. ODKOJIOTHYECKHUE U
ATUYECKHUE TMPOOJIEMbl TCHHON WHKEHEPHH.

Menumuackue OuotexHonoruu. [loctrenomuass tmdposas wMemunmHa. [TIP-
JTMarHoCcThKa. MeTaboJIOMHBIN aHaliu3, TEHOIEHTPUYECKUI aHalli3 MpoTeoMa YeaoBeKa s
OLIEHKU COCTOSIHUS €ro 3J0pOBbs. VCronbp30BaHKME CTBOJIOBBIX KJIETOK. TapreTtHas Tepamnus
paka. 3D-OmommxeHepust i pa3pabOTKu  (YHAAMEHTAIBHBIX OCHOB MEIHUIIMHCKUX
TEXHOJOTHH, CO31aHUs KOMIUICKCHBIX TKAaHEW COYETAHUEM TEXHOJOTHUM TPEXMEPHOIO
OuonpuHTUHTA U cKadoIarHTa A pelieHus 3a7a4 NepCOHATU3UPOBAHHON METUIIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEJIbI0 00ecreueHus] KOMOMHUPOBAHHOW 3allUThl OT
Bo3Oynuteneit OPBU, ycraHOBieHUE MOJEKYJISIPHBIX MEXaHU3MOB ()YHKIIMOHUPOBAHUS
PHK-conepxammx BHUPYCOB, BBI3BIBAIOIIUX OCO00 oOmacHbie 3a00jieBaHUs YEJIOBEKa U
KUBOTHBIX.



JdemoHcTpanuun

Tabmuupt u  cxembl: «lcnonb3oBaHHE MUKPOOPTaHU3MOB B  MPOMBIILICHHOM
pou3BOICTBEY, «KneTouHas nmxeHepus», «| eHHass HHKESHEPHUS».

JlabopaTopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOTHUI.

IIpakTuueckas padora «llomydeHre MOTOYHOKUCITBIX TIPOTYKTOBY.

IKckypcusi «buoTeXHOMOTHS — BaXKHENIas MPOU3BOAUTENIbHASL CUJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUUECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaenune 1 pa3BuTHE 3BOJTIOIUOHHBIX MPEACTABJICHUH B 0MOJIOTHHI

OpomormonHas teopusi Y. JlapBuna. Ilpennochuiku BO3ZHUKHOBEHUS JIapBUHU3MA.
KusHp 1 HayuyHas nedarenbHocTh Y. JlapBuHa.

JIBwkymue cwibl 3BomronMk BuaoB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTh
Pa3MHOXKEHHUSI OpPraHW3MOB, HACIICJICTBEHHAs W3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHWE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckoir Teopun sBomoruu (CTD). HeittpanbHas Teopus
sBomtoni. CoBpeMeHHasl DBOJIIOIMOHHAS OMOJIOTHS. 3HAYEHUE DBOJIIOIMOHHON TEOpHH B
(GbopMHUPOBAaHUY €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JdeMoHCTpamumn

[Toptpetsl: Apuctorens, K. Jlunueit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kiosse, Y.
Hapsun, C. C. YUetBepuxos, U. U. [lImansraysen, x. Xonaein, /. K. benses.

Tabmump! u cxemsl: «Cuctema >xuBoi npuposl (o K. JInnuero)y, «JlecTHUIIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMUPOBaHUS TPHUCIIOCOOJIEHUNM y pacTeHUH u
KUBOTHBIX (mo Jlamapky)», «Kapra-cxema wMapmpyra mnyremectsus Y. JlapBunay,
«Haxonku Y. JlapBuna», «Dopmbl O0OpbOBI 3a cymiecTBoBaHHe», «llopoasl Tomybei»,
«MHoroo6pasue KylIbTypHBIX (popMm KamycTel», «llopoabl qomMamHux XKUBOTHBIX», «CxeMa
oOpaszoBanus HOBBIX BHaOB (1o Y. JlapBuHy)», «CxeMa COOTHOIICHHS IBIKYIIUX CHII
3BOMIOLNNY, «OCHOBHBIE MOJOKEHUSI CHHTETHYECKON TEOPHUH 3BOJIIOLIAN.

Tema 2. MUKPO3BOJIIOIHA U €€ Pe3yJIbTATHI

[lonynsinusi Kak sneMEeHTapHas eAuHULA 3BOJONUU. COBpPEMEHHBIE METObI OLEHKHU
TeHETHYECKOT0 pa3HOOOpa3usl U CTPYKTYPHI MOMyIisnuiil. Mi3Menenrne reHopoH1a MOMyISIAH
KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeTnyeckoro paBHoBecus k. Xapau,
B. Baitn6epra.

DOneMeHTapHble (PaKTOpbl (ABUXKYIIME CHUJIbI) 3BOJIIOUMHU. MyYTallMOHHBIM Mpoliecc.
KoMOnHaTtnBHas n3MeHUUBOCTh. J[pelid TeHOB — ciydyaiiHble HEHAIPaBICHHBIC W3MEHEHUS
4acToT ayuiesieit B monyisiusax. DPdekT ocHoBatens. Iggexm Oymuliouno2o 20pivluiKd.
CHudiceHue ceHemuuecko20 pasHooopasus: npudunsl u cieocmeus. llpossienue s¢gpgexma
opeiiha 2enos 6 Ooavuwux u marvix nonyarayusax. Murpauuu. W30maa1us HOMYJISITAN:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMooruueckas (pernpoayKTUBHAS).



EctecTBeHHBIl 0TOOp — HampaBisAOMWMA (pakTop 3BooUMH. DOPMBI €CTECTBEHHOTO
oTOOopa: ABMKYUIMH, CTAOMIM3UPYIOIINNA, pa3pbIBaloni (Iu3pynTUBHBIN). [TonoBoil oTOOD.
Bo3HuKHOBEHHE U SBOJIOIMS COIMANIBHOTO TTOBEJCHUS )KUBOTHBIX.

[IprcnocoOIeHHOCTh OPraHU3MOB KaK PEe3yJbTaT MHUKPO3BOJIOLMHU. BO3HMKHOBEHHE
NpUCHOCOOJIeHnid y  opranu3mMoB. Apomopdo3sl U uavoagantauuu. Ilpumepsr
MPUCTIOCOOJIEHUI Yy OpPraHu3MoB: MOpQoioruueckue, (pUu3noIorndecKkue, OMOXUMHUYECKHE,
noBeaeH4Yeckrue. OTHOCUTENBbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpyktypa. BupoobpasoBanue kak pe3yiabTaT MHUKPOIBOJIOLHH.
M3onsauust — xomoueBoit paktop BumoodpazoBanus. I[lytu u cmocoObl BUI000pa3oBaHUS:
ajyionaTpuyeckoe (reorpapuyeckoe), CUMMIATPUUYECKOE (SPKOJOTUYECKOE), «MTHOBEHHOE)
(monurmonau3anus, Tuopuau3anus). JJmuTenpHOCTh IBOJIFOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb 3BONMIOLIMOHHOM OWOJIOrMM B pa3pabOTKE HAYYHBIX METOJIOB COXpPaHEHUS
6uropaznooOpasusi. MUKpPOAIBOJIIOIMS U KOSBOJIOLKS MAapa3uTOB U UX X035ieB. MexaHU3MBbI
dbopMupoBaHUs YCTOMYMBOCTH K aHTUOMOTHKAM M CTIOCOOBI O0OPHOBI C HEM.

JemoHncTpanuun

IToptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabnuupsl 1 cxembl: «MyTanmoHHass U3MEHYUBOCTHY, «llomynsimoHHass CTpykTypa
Bugay, «Cxema mposBieHUs 3akoHa Xapau—BaiinOepra», «JIBUxKylue CUIbI SBOIIOLUNY,
«IKoJNIoruYecKasl M30JSAIUs MOMyJIsui ceBaHCcKoi (opemny», «['eorpaduyeckas uzonsuus
JUCTBEHHUIIBI CHUOUPCKOW W JIMCTBEHHUIBI Jaypckon», «llomynsiMOHHBIE BOJIHBI
YHUCJICHHOCTH XMIIHUKOB M KEepTB», «Cxema AEHCTBUS €CTECTBEHHOro oTOopay, «DopMbl
00prOBI 3a cymiecTBOBaHHeY, «MHAycTpuaNbHBI MenaHu3M», «KuBbIE HCKOMAEeMBbIEY,
«ITokpoBUTENBCTBEHHAsI OKpacka >KMBOTHBIX», «lIpenympexnaromias okpacka KUBOTHBIX),
«DuznonornyecKue ajganTanumny, «IIpucrnocoOneHHOCTh ~ OpPraHU3MOB U eé
OTHOCHUTEJBHOCTBY, «Kputepuu Buaa», «Buabl-nBoHUKN», «CTpyKTypa BUlla B IPUPOIELH,
«Crocobsl  BUJ0OOpa3oBaHus», «l'eorpaduueckoe BHA0OOpa3oBaHHE TPEX  BUJIOB
JAHJBIIICH, « DKOJIOTHYECKOe BUA000pa30BaHUE BUIOB CUHUILY, «IlOMUIIIIONABI pacTeHU»,
«KanycTHO-peneunbIil rubpumy.

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIUH HACEKOMBIX, Yydesia ITHI] U 3Bepel ¢
MpUMEPaMH Pa3TUYHBIX MPUCITIOCOOICHHUH, YyUesa MTUIl U 3Bepeil pa3HbIX BUIOB, TepOapuu
pacTeHuil OJU3KUX BUIO0B, 00Pa30BABIIMXCS PA3IMYHBIMH CTIOCOOAMH.

JlaGopaTopHasi pabota «BbIsiBIeHHE U3MEHUYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JladopaTopHasi pa6ora «lIpucnocoOieHns OpraHW3MOB W HMX OTHOCHTEIIbHAS
11eJ1eCO00Pa3ZHOCThY.

JlabopaTopHasi padora «CpaBHeHUE BUIOB IO MOP(OIOTHUECKOMY KPUTEPHUION.

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydyeHuss MakpolBostouuu. llaseoHTOnOrMYecKne METONbl HW3YUYEHHUS
sBomtonnu. [lepexonubie Gopmbl U PUIOTEHETUUECKUE PSIIbI OPraHU3MOB.

buoreorpadguueckne Metonapl uzyudeHus: s3Booluu. CpaBHenue @uopsl U (dayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue odmactu 3emiin. BUabl-2DHIEMUKHU U PETUKTHI.

OMOpUOIOTUYECKUE U CPABHUTEIbHO-MOP(OJIIOTHYECKHE  METOJbl  HU3YyYEeHUS
ABOIOLMH. ['eHeTHUEeCKe MEXaHU3MbI 3BOIIOLUA OHTOTE€HE3a U MOSIBICHUS 3BOJIIOIMOHHBIX



HOBILIECTB. |'OMOJIOTUYHBIE U AHAJIOTUYHBIE OpraHbl. PylMMEHTapHbIE OpraHbl U aTaBU3MBI.
MonekynsipHO-TeHeTUUECKHEe, OMOXUMHYECKHUE U MATeMaTUYECKHE METOJbl HU3Yy4YEeHUSs
sBomtonnu. ['omonoruynbie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUST (DUIOTEHETUUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallU U 3BOJIFOLIUSI TEHOMOB.

OOmue 3aKOHOMEpPHOCTU (MpaBwia) HBOMOUMH. [lpunyun cmeHvl  QyHKYUI.
Heob6patumocTs 3BoMIONMK. AganTuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB ABOJIOIUU.

JdemoHcTpanuun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmumpl u  cxembl: «DUIOTEHETHYECKUM pSAJ  JIOMAgu», «APXEONTEPUKCY,
«3Bepo3yOrie smiepb», «Creronedansy, «Punnodursr», «CeMeHHbIE MamOPOTHUKHY,
«buoreorpaduueckue 30HbI 3emin», «Jlpeilid koHTHHEHTOBY», «PemukThly, «HaudanbHbie
CTauu HSMOPUOHAIIBHOTO pAa3BUTHUS TO3BOHOYHBIX IKUBOTHBIX», «l['OMOJOTHUYHBIE U
aHAJIOTUYHBIE OpraHb», «PyTuMeHThD», «ATaBU3MBI», «XpOMOCOMHBIE HAOOPHI YEJIOBEKA U
muMnan3e», «[ 1aBHble HAITpaBICHUS IBOJIOLHIY, «O01IHe 3aKOHOMEPHOCTH 3BOJTIOLIHH».

O6opynoBaHue: KOJUIEKIIUU, TepOapuu, MYyJISDKHM HUCKOIMAEMbIX OCTAaTKOB OPTaHU3MOB,
MYJISIKA TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PYIMMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUIEKIUU
HAaCEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3sBuTHE )KU3HU HA 3emJie

Hayunbple TUIOTE3b MPOUCXOXKIEHUS KU3HU Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIE TIPEICTABICHUS O 3apOKJIEHUU KU3HU (KpearmoHu3M). ['umoTe3a mocTosTHHOTO
CaMO3apOoXIeHUs XKU3HU U e€ omnpoBepxkeHue onbitamu @. Penu, JI. Cnamnanumanu, JI.
[Tactepa. [IporcxoxaeHue >KU3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTanbl HeopraHuyeckol sBomouuu. IlnanetapHas (reosioruueckast)
HBOJIIOIMSI. XUMUYECKas DBOJIONUA. AOWOTEHHBIH CHUHTE3 OpPraHWYECKHUX BEHIECTB U3
Heopranndeckux. OmbiT C. Munnepa u I'. FOpu. O6pazoBanue noJuMepoB U3 MOHOMEPOB.
Koaneppatnas runoteza A. M. Onapuna, runore3a nepBuyHoro OynpoHa [[x. XosmmaeiHa,
reHetuyeckas rumnore3a I'. Mémnepa. Pubosumer (T. Uek) u rumore3a «mupa PHK» V.
['unGepra. ®opmupoBanrue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Uctopuss 3emnu u metonbl €€ wu3ydeHus. lckomaeMble OpraHMYECKHUE OCTATKH.
I'eoxponosoruss u e€ wetonbl. OTHOcCHUTENbHAsT M aOCONIOTHAs TE€OXPOHOJIOTHS.
I'eoxpoHOIOTrMYECKas MIKana: 30HbI, SPbl, HEPUOABL, SIOXHU.

HauanbHbie 3Tansl oprannueckor 3Botonuu. [losBiaeHre u 3BOJIIOLHNS MTEPBBIX KIETOK.
OBomtonusa MeTabonuzMa. Bo3HUKHOBEHHME MepBbIX 3kocucTeM. COBpEMEHHBIE MHKPOOHBIC
OWONNEHKN Kak aHaior mepBbix Ha 3emuie coobmectB. Ctpomaronuthl. [IpokapuoTer u
3YKAPHUOTBHL.

[TpoucxoxaeHue 3ykapuoT (CuMOUOreHe3). DBOTIOIMOHHOE TPOUCXOKIECHUE BUPYCOB.
[IponcxoxaeHrne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHME OCHOBHBIX TIPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl 3BOJIIOIMU BBICIIUX pacTeHUU. OCHOBHbIE apoMOp(O3bl pacTeHHIA.
Brixon pacrenuit Ha cymy. llosiBieHuMe cHoOpoOBBIX pacTeHUW M 3aBOCBAHME UMHU CYLIW.
Cemennsie pacteHus. [IponcxoxaeHne NBETKOBBIX PACTCHUMN.



OCHOBHBIE ATalbl HBOJIOLHUHU XKUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TNOSIBICHHE COBPEMEHHBIX THUIOB. IlepBbie
XOpA0BbIE KUBOTHBIC. JKU3HB B BOJIE. DBOJIIOIMS MO3BOHOYHBIX. [Ipoucxoxaenue ambpuouii
u pentuinnit. [Ipoucxoxaenue miekonuTaromux u ntutl. [IpuHnun kirodeBoro apomopdosa.
OcBoeHne 6€CrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emiie MO 3paM M INEpUOAAM: apXeH, MPOTEPO30il, MaJIco30M,
Me3030i, KalHOo30il. OOIas XapaKTepucTHKa KIMMaTta M TEO0JOTMYECKUX MPOIECCOB.
[losiBieHre W paclBET XapaKTEPHBIX OPraHU3MOB. YTIEeoOpa3oBaHHE: €ro YCIOBHUS U
BIIMSIHME Ha Ta30BbII COCTaB aTMOC(EpHI.

MaccoBbie BBIMUpPAaHUSI — SKOJIOTUUECKUE KPU3UCHI TPONLIOro. [IpuyrHbI U CIeaCcTBUS
MaccoBbIX BbIMUpaHU. COBPEMEHHBIM JKOJIOTUYECKUH KpPU3UC, €ro OCOOCHHOCTH.
[IpoGnema coxpanenus: buopazHooOpasus Ha 3emiie.

CoBpemeHHass cuctemMa opraHuueckoro Mwupa. [IpuHnunel  kiaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPraHU3MOB.

JemoHncTpanuun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, M. . MeunukoB, A. U. Onapus,
Jx. Xonnein, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombiTa @. Penm», «Cxema ombiTa JI. Ilactepa mo
U3YUCHHUIO CaMO3apOoXKICeHUS Xu3Hu», «Cxema ombita C. Mwumiepa, I'. FOpu», «3Itamnbl
HEOpraHW4YecKon sBoarouuun», «l'eoxpoHosornueckas wmkana», «HadampHbple dTansl
opraHudeckoil »Bomonun», «Cxema o00pa3oBaHMUS JYKApUOT MYTEM CUMOUOTEHE3a»,
«Cuctema xuBod mpuponb», «CTpoeHue BUpyca», «ApoMOpGO3bl  pacTECHUII»,
«Punnouts», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCINY, «MXu»,
«ITanopotHukm», «l'omoceMeHHble pacTeHHs», «OpraHbl LBETKOBBIX pacTeHU», «Cxema
pa3sBUTUS  KUBOTHOTO  MHUpPAY, «Apomopdo3bl  KUBOTHBIX»,  «lIpocreiimmuey,
«KumegnononoctHeie», «Ilnockue depBu», «UneHucronorue», «PuiOb», «36MHOBOIHBIC,
«IIpecmbikaromuecs», «lItuupy, «Miaekonutaromuey», «Pa3BUTHE XKH3HM B apXEUCKOMN
ape», «Pa3BUTHE )XKU3HU B MPOTEPO3OUCKON 3pey», «Pa3BUTHE )KU3HU B MAICO30MCKON 3pey,
«Pa3BuTHE KU3HH B ME3030MCKOU 3pe», «Pa3BuTue XU3HUM B KaWHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.

O6opynoBanue: repOapuyl pacTeHU Pa3IUYHBIX OTAENIOB, KOJUICKIIMA HACEKOMBIX,
BJIAJKHBIE IIPEIApaThl )KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIUHA UTJIOKOXKHUX, CKEJIEThI
IMO3BOHOYHBIX >XKMBOTHBIX, Uydesa ITHLl U 3BEPEH, KOJUIEKIIMM OKAMEHEIIOCTEH, MOJIE3HBIX
HCKOIIA€MBbIX, MYJISDKM OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas naGoparopHas padora «MoaenupoBanue onbiToB Muinepa—tOpu no
M3YUYEHUIO a0MOTE€HHOT0 CUHTE3a OPraHUYECKUX COCIMHEHUI B IEPBUYHON aTtMochepey.

JlaGopaTopHasi padora «M3ydeHue W oOmNMCaHUE MCKOMAEMBIX OCTAaTKOB JIPEBHHUX
OPraHu3MOB.

IlpakTuueckas padora «l3yueHne OCOOECHHOCTEN CTPOEHUSI PACTEHHUM pa3HBIX
OT/IEJIOBY.

IlpakTuueckass padora «M3ydyeHne OCOOEHHOCTEH CTPOCHHUS TMO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOINOreHe3



Pa3nensl v 337241 aHTPOIONIOTMU. METObl AHTPONOJIOTUH.

CraHOBJI€HUE TIPEICTABICHUN O MPOUCXOXKICHUHU YesloBeKa. Pelnrno3Hpie BO33peHUsI.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBO 4enmoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE IIOJIOKEHHME YEJIOBEKa.
CBHETENBCTBA CXOJICTBA YEJIOBEKAa C JKUBOTHBIMHU: CpPABHUTEIBHO-MOP(OIOrHYECKHE,
sMOpuosiornyeckue, (Pu3noaoro-onoxumMuyeckue, nopegeHdeckre. OTIMYMS YEIOBEKa OT
KUBOTHBIX. [IpsIMOXOXKJIE€HHE U KOMIUIEKC CBSI3aHHBIX C HHUM TpU3HAKOB. Pa3Butne
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBuwxymue cuibl  (pakTopbl) aHTpoNoreHes3a: OHOJOTMYECKHE, COLUAIbHBIE.
CooTtHomleHre OMOIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE  CcTaauM  aHTpororeHe3a. PaHHuWe  uernoBeKOOOpa3Hble  00E3bSHBI
(MpOKOHCYJIBI) U paHHUE MOHTUABI — OOLIUE MPEIKH YeI0BEKOOOPAa3HBIX 00€3bsH U JIIO/ICH.
ABCTpanonuTeku — JIBYHOTHE MpeAkd rojed. YermoBeKk ymelnbld, NEpBbI€ HU3TOTOBICHUS
opynuil Tpyaa. YenoBek MpsAMOXOASIIMA M NEPBBIA BBIXOJ JtOJEH 3a mpeaenbl AQpUKU.
YenoBek reiaenbOeprckuii — oOMMNA MPEeNOK HEaHIEPTaTbCKOro YellOBeKa M dYelloBeKa
paszyMHoro. YenoBexk HeaHIEpPTaIbCKUI KakK BUJ JIFOAECH XOJOJHOro Kiumara. YenoBek
pa3yMHBII COBPEMEHHOTO THWIIA, JEHHCOBCKHUH YEJIOBEK, OCBOECHHWE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTuka u majgaeoreHOMHUKA.

DBOIOLKSA COBPEMEHHOTO 4esoBeKka. EcrecTBeHHBIH OTOOp B MOMYJISLIMAX YETOBEKA.
MyTtanroHHbii  Tiporiecc U noaumMopdusM. [lomynsimoHHBIE BOJNHBI, Apeid TeHOB,
MUTpanus 1 «3PGeKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue packl. [lonsitue o pace. bonbmue pacel: eBporneouiHas (eBpaszuiickas),
aBCTpaJIO-HETPOUIHAS (SKBATOpUAIbHAS), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHcKas). Bpems
U IIyTH pACCEJNCHUs YeloBeKa MO IulaHeTe. EnuHCTBO 4YenoBedueckux pac. Hayunas
HECOCTOSITEIBHOCTh pacu3Ma. [IpucrmocoOJeHHOCTh dYeloBeKa K Pa3HBIM  YCIOBUSM
OKpYy>Karoliei cpenpl. BnusHue reorpaduueckoit cpeasl U apeida reHoB Ha MOP(HOJIOTHIO U
(bH3HOJIOTHIO YeTOBEKA.

MeXauCIMIUIMHApHBIE METOAbl B (u3Wueckor (OMOJOTHYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS ~ AHTPONOJIOTUS M MAJICOAHTPONOJIOTUSL  YEIOBEYECKHX  IMOMYJISLIHUM.
buocouuanbHble  UCCIENOBaHUS NPUPOABI  4YelloBeka. VcciemoBaHue  KO3BOJIOLUH
OMOJIOrMYECKOT0 U COLIMAIBHOTO B UYEIOBEKE.

JdemoHncTpanuun

[Toptpersr: Y. lapBun, JI. Jluku, f. 5. Poruackuii, M. M. I'epacumos.

Tabmuubl U cxeMbl: «MeToabl aHTpOmoJoTun», «['OJMOBHONW MO3r YEIOBEKa,
«HenoBekooOpa3Hbie 00€3bsiHbIY, «CKENeT YeloBeKa U CKeNeT MHUMIaH3e», «PyquMeHTs! u
aTaBU3Mbl», «JIBMXKyIIME CWJIBI AHTPOMOTeHE3a», «DBOJIOLIMOHHOE JAPEBO YEJIOBEKa»,
«ABcTpasionutek», «YenoBek yMenblii», «YUenoBek MNpAMOXOIAIIUN», «JleHHCOBCKUI
yenoBek» «Heannepranpub», «KpomanboHIb», «lIpenkn yenoBeka», «ITambl 3BOJIOLUN
4yesoBeKay, «Packl uenoBekay.

O6opynoBaHue: MYISHKM  OKaMEHENOCTeH, MNpPeAMETOB MATepUATbHOW KYJIbTYPhI
MpPEKOB 4elloBeKa, penpoaykuuu (dororpaduu) KapTuH C MUQPOJIOTHYECKUMH U
OMOJICVICKUMH CIOKETaMU MPOUCXOXKJICHUST YesioBeka, Gortorpaduu HAXOJOK HCKOIMAEMBIX



OCTATKOB YEJIOBEKA, CKEJIET 4YEJIOBEKA, MOJEIb 4Yepena 4YeJOoBeKa MW dYepena MIHMMIAaH3e,
MOJIEb KACTH YEJIOBEKA U KHCTH IIMMIIAH3€E, MOAEIH TOPCA IIPEAKOB YEIOBEKA.

Jlabopatopnas paGora «/3yueHue OCOOEHHOCTEHl CTpOEHHUsI CKelleTa 4YeJIOBEeKa,
CBSI3aHHBIX C IPSMOXOXKICHUEM .

IIpakTuyeckas padora «/3yyeHne s3KOIOTUUECKUX afanTallui YeJIOBEKay.

Tema 6. DJxojgormss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJJOPraHU3MEHHBIX CUCTEM C OKPY KaloIlIel cpeaoi

3apoxaenue U pa3BuTue skoioruud B Tpynax A. ['ymGonsara, K. @. Pynbe, H. A.
Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensr u 3amaun skonoruu. CBsizb
DKOJIOTUH C IPYTUMH HayKaMH.

Mertonb! skonoruu. [lonesble HaOMIOAEHUS. DKCIEPUMEHTHI B IKOJIOTHUU: TPUPOIHBIE U
nabopaTopHble. MoJeaupoBaHue B AIKOJOTMH. MOHHUTOPUHI OKpY’Karolled cpenbl:
JIOKaJIbHBIN, PETMOHAJIBHBINA U TJ100aJIbHBIN.

3HauYeHUE HKOJOTUYECKUX 3HAHUM [ YeJOBEKa. JKOJOTHUYECKOE MUPOBO33PEHUE KAK
OCHOBA CBSI3€H YEJIOBEYECTBA C NpUPOAOU. POPMUPOBAHUE HKOJOIMYECKON KYJIbTYpPHI U
AKOJIOTUYECKON TPaMOTHOCTH HACEJICHUS.

JemoHcTpanuun

[Hoptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepnios, 2. I'ekkenb, A. Tencnu, B.
H. Cykaués.

Tabmuuet u  cxembl: «Pazmensr  skonorum», «Metonbl akonorun», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlabopaTopHasi padora «/3yuyeHrne METOJIOB IKOJIOTMYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsbl U cpea 00MTAHUS

Okonornyeckue (akToppl W 3aKOHOMEpHOCTHM wuX jeiictBus. Kiaccudukanus
IKOJIOTHYECKUX  (pakTopoB: abuoTrnueckue, OWOTHUECKHE, aHTpororeHHeie. OOmue
3aKOHOMEPHOCTH JCHCTBUS dKojorudeckux ¢akropoB. I[IpaBmio wmuammyma (K.
Mmpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue (akropel. CBeT Kak »dkoyiorudeckuit dakrop. JleHcTBHE pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTHYECKHE TpPYMNIbl PACTCHUN U
KUBOTHBIX M0 OTHOIIEHUIO K cBeTy. CUTHAJIbHAsS POJib cBeTa. DPOTONEPUOAN3M.

Temneparypa kak skojorudeckuii ¢aktop. [leficTBue TemmepaTtypbl Ha OpraHU3MBI.
[lolikmOoTepMHBIE W TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHu3MBl.

BrnaxHocTh kKak skomornyeckuii ¢aktop. [Iprcnocobnennst pacTeHUI K MOAIEPKAHUIO
BogHoro Oamanca. Kmaccudukanus pacteHuii mo otHomeHnio K Boxae. [Ipucmocobnenus
YKMBOTHBIX K N3MEHEHUIO BOJIHOTO PEXKUMA.

Cpensl oOuTaHWsI OPraHU3MOB: BOJIHAS, HA36MHO-BO3IYIITHAS, IOYBEHHAsS, TITyOWHHAS
MOANOYBEHHAs, BHYTPHUOPraHU3MeHHas1. PU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHHUS
opranu3MoB. [Ipucnoco0ennst OpraHu3MoB K )KU3HH B Pa3HBIX CPEIax.

buonornueckne putmbl. BHemHne u BHyTpeHHHE PUTMBL. CyTOUHBIE WM TOJIMYHBIC
puTMBL. [Ipucnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HU.

XKuznennsie popmbl opranu3mMoB. [lonstue o xuzHeHHou popme. XKuzHeHHbie GopMbl
pacTeHul: NI€peBbs, KYCTAPHUKH, KyCTAPHUYKHA, MHOTOJIETHHE TPaBbl, OJHOJICTHUE TPAaBBI.



XKuznennsle (QOpMbI KHUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH
CTpoeHus U 00pa3a KU3HHU.

buotnyeckue ¢akropel. Buael OHMOTHMYECKMX B3aMMOJEWUCTBHI: KOHKYpPEHLIHUS,
XUIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapasutuszM, koomepanusi, MyTyalu3M,
KOMMEHCanu3M (KBapTUPAHTCTBO, HaxJieOHMuecTBo). Herpoduueckue B3auMoaencTBUs
(Tornueckue, dopuueckue, dadpuyeckue). 3HaUeHHUE OUOTUYECKUX B3aUMOJICHCTBUUN s
CYLIECTBOBAaHUS OPTaHU3MOB B cpesie oOuTaHus. [[puHINI KOHKYPEHTHOTO UCKITIOUEHHUS.

JdemoHcTpanuun

Tabmuupt u  cxeMmbl:  «Okonoruyeckue  (axktopel», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKUE TPYNNbl JKUBOTHBIX MO OTHOIICHHUIO K CBeTy», «TernmokpoBHbIe
KUBOTHBIE», «XOJOJIHOKPOBHBIE KUBOTHBIE», «DU3NOIIOTMYECKUE aJaNTalliy KUBOTHBIXY,
«Cpenbl  oOuTaHUS OpPraHu3sMoB», «buonorudyeckue putMmbly, <«Ku3HEHHBIE (QOPMBI
pacteHuit», «Ku3HeHHble (POPMBI )KMBOTHBIX», «DKOCUCTEMA HMIMPOKOJIMCTBEHHOTO Jiecay,
«Jkocuctema xBoWHOro jecay, «lenu nuranusy, «XumHudectBo», «llapazutuzmy»,
«Konkypenuus», «Cum6mo3», «KoMMeHcanuzm.

O6opynoBanue: repbapuu PACTEHUM U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHUIO
Pa3IUYHBIX SKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIIOOUBBIX, TEHEIIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOUBLIE, TEHEIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repbapuM M KOJUIEKIIMH TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWUYMBBIX
pacTeHuil, yydena NOTHUI[ U 3Bepel, repdapuu pacTeHHil, OTHOCSIIUXCS K TUTpoduTam,
kcepouTam, mMe3opuTaM, KOMHATHbIE PACTEHUS [AHHBIX TPYII, KOJUIEKIIMH >KUBOTHBIX,
oOWTaOIMX B Pa3HBIX cpeaax, Trepbdapuu M KOJUIEKUMHM pACTeHUH | KUBOTHBIX,
o0JafaronMX 4YepTaMu MPHUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM >KHU3HH,
repOapuy ¥ KOJUICKIIMM PACTEHUN UM JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJIECKIIHH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi padora «BpisBIeHHE NPUCTIOCOOJEHUNM OPraHU3MOB K BIUSHHIO
CBETa».

JlabopaTopHasi padora «BbisBIeHHE NPUCTIOCOOJEHUNM OPraHU3MOB K BIUSHHIO
TEMIIEPATYPbD».

JlabopaTopHasi pa6orta «AHATOMHYECKHE OCOOCHHOCTH PACTEHHIl M3 pPa3HBIX MECT
oOUTaHUSY.

Tema 8. Jkos10rusi BUA0OB U MOMYJISAIMIA

OKOJIOTUYECKUE XapaKTEepUCTHKW Tmomyisuuu. [lomymnsmus kak Ouomormyeckas
cucrema. Ponb HeoHOpOIHOCTH cpenbl, pu3nueckux 0apbepoB U 0COOEHHOCTENH OHOJIOTHH
BUJIOB B (JOPMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI Momysiuil. OCHOBHBIE MTOKa3aTeIn
MOMYJISIUMU: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M II0JIOBas CTPYKTypa, POKIAEMOCTb,
IIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSI.

DKoJioru4eckasi CTpykrypa nonyssiuu. OleHKa YUCIEHHOCTH Homyisiuuu. JnHamuka
nomyJasiiuu U e€ perynauus. buoTuueckuil moTeHUMaN nomyisiuuu. MoxaenupoBaHue
nuHaMuky nonynanuu. Kpuble pocTta 4uCiIeHHOCTH mnonyisiuud. KpuBbie BbDKMBAHUS.
Perynsinus 4MCIIEHHOCTH TOMYJISINUNA: poJjb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIIUX OT
IJIOTHOCTH. DKOJIOTUYECKUE cTpaTeruu BuaoB (I- u K-ctpaterun).



[lonstue 00 sKojorMyeckod Huile Buaa. Mectoobutanue. MHoromepHas Moaeib
skosornyeckon  Humm  JDx.M.  XatymHcoHa.  Pa3Mepbl  DKOJIOTHUYECKOM  HMIIM.
ITorennuanbHas U pealn30BaHHAs HULIU.

Bun kak cucrema nomynsnumii. Apeansl BUIOB. BHIBI M MX KU3HEHHBIE CTPATErUU.
DKOJIOTMYECKHUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHUS M MUTrpAlMid JKWBOTHBIX. DBHOJIOTMYECKHME WHBA3HU
Yy>KEPOIHBIX BUOB.

JdemoHcTpanuun
IToptper: Jx. 1. XaTunHCOH.
Tabmuupl  © CXEMBI: «OKOJOTUYECKNE  XAapPAKTEPUCTUKH  MOMYJIALUNY,

«ITpocTpaHcTBEHHAss CTPyKTypa mnonyisuuny, «Bo3pacTHble NHpaMUIbl MNOMYJISILIAN,
«CKOpOCTh 3acCelIeHUsI TOBEPXHOCTH 3€MJIM Pa3JIUYHBIMM OpraHudMammu», «Mojeinb
skonornueckor Humu /x. . XatunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlabopaTopHasi padota «IIpucrnocobyiieHns: ceMsiH paCTeHUIN K PaCCEIICHUION.

Tema 9. Dxkosorust coo01ECTB. IKOJIOTHUECKHE CUCTEMBI.

CoobmiecTBa opraau3MoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OHoIIeHO3E.

OkocuctemMa kak oOTkpbiTass cucrema (A. JIx. Tencnm). DyHKIMOHAIBHBIE OJIOKU
OpPraHU3MOB B DKOCHCTEME: MIPOIYIICHThI, KOHCYMEHTBI, PEAYLEHThI. TpodruyecKkre YpOBHHU.
Tpodudeckue menu u ceru. AOUOTHYECKHE OJOKM HJKOcUcTeM. I[loUBBI U Wb B
sKocucTteMax. KpyroBopot BEIIEeCTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TIOKa3aTelIu »HKOCUCTEMBI. buomacca u MOPOAYKIHA. IKOJIOTHYECKHUE
TUpaMUIbI YUCell, 0MOMAacChl U SHEPTHH.

Junamuxa  sxkocucmem.  Kamacmpoguueckue — nepecmpouixu.  Puykmyayuu.
HamnpapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCUU. [lepBUUHBIE 1 BTOPUYHBIE
CYKIIECCUM M MX MPUYMHBI. AHTPOTOTEHHBIC BO3ACHCTBUA Ha cykueccuu. KimmakcHoe
coobmecTtBo. buopasnoobpasue M MojgHOTa KPyroBOpPOTa BEIIECTB — OCHOBA YCTOWYHMBOCTH
COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCHEMblL 03€D U peK. DKOCUCHeMbl MOpeU U OKEaHOos.
IKrocucmemovl myHOp, 1€cos, cmeneil, NyCmblHb.

AHTpPONIOTEHHBIE HKOCUCTEMBI. ArposkocucTeMa. ArpouneHo3. Pazmuuus Mexay
AHTPOINOTr€HHBIMU U MIPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opozackas ¢mopa u
¢dayna. CuHaHTpONH3aIUs TOPOACKOH (hayHbI. brojorndeckoe u X03sSHWCTBEHHOE 3HAUYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH  (OPMHUPOBAHUSA OCHOBHBIX B3aUMOJECHCTBUI OpPraHU3MOB B
aKocHucTeMax. Ponb kackaonozo sgpgexma u 6ud06-30upuxamopos (Kirouesvix 6udos) 6
@ynkyuonuposanuu 3kocucmem. IlepeHOC HHEPrMM M BEIIECTB MEXKIY CMEXKHBIMU
DKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHMW3MOB, NONYJSIHAM W 3KOCUCTEM B YCJIOBHUAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICCTBUM.

Mexanuzmol  8030elicmsusi 3a2psA3HEHUli pPA3HbLIX MUNO8 HA CYOOP2AHUZMEHHOM,
OP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbL IKOIOSUHUECKO2O



HOPMUPOBAHUSL AHMPONO2EHHO20 68030elicmeus. MeTog0I0riuss MOHUTOPUHIAa €CTECTBEHHBIX
Y aHTPOTIOTEHHBIX IKOCUCTEM.

JdemoHcTpanuun

[Toptper: A. JIx. Tencnn.

Tabmuupl u cxembl: «CTpyKTypa OHOILIEHO3a», «IKOCHUCTEMa IIMPOKOJIUCTBEHHOIO
meca», «IJKocuUCTeMa XBOWHOro jeca», «DyHKIMOHANbHBIE TPYMNIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemiectB B 3kocucTeme», «llemu mnuranus (mactOuiHas,
NETPUTHAs)», « DKOJOTHYECKasT MUPaMUa YUCeD», «IKOJoruuecKas mupaMuia OuoMacch,
«JKoJorudeckas nupamuaa sHepruny», «O0pazoBanue Oosotay, «llepBuyHas cykieccus»,
«BoccraHoBneHue jieca mnocie noxapay, « JKocuctemMa ozepay, «ArpoiueHos», «Kpyrosopor
BEIIIECTB M MOTOK PHEPTUU B arporieHo3e», «IIpumepsl ypoo3KOCUCTEM.

O6opynoBaHue: repOapuu pacTEHUM, KOJUICKIIMA HACEKOMBIX, Uydesa MTHUIl U 3BepeH,
repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuueckas padora «3yuenue u onucanue ypo03KOCUCTEMBI.

JlabopaTopHasi  paGora  «M3ydenwe  pasHoOOpasWsi  MEJIKUX  IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKYpCcUsi «DKCKYpCHUs B TUIIMYHBIA OMOTEO1IeHO3 (B 1yOpaBy, OEpe3HsIK, eIbHUK, Ha
CYXOJOJIbHBIM WJIW TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHusi «IKCKYpCHs B arpo3KOCUCTEMY (Ha T0JI€ WX B TETUIMYHOE XO3SMCTBO)Y.

Tema 10. buocdepa — rinodanbHasi IKOCHCTEMA

buocdepa — obmierianerapHas o0osouyka 3emiid, T€ CYIIECTBYET WM CYIIECTBOBaIa
KU3Hb. PazButue mnpencraBieHudt o Owochepe B Tpymax . 3iocca. Yuenme B. N.
Bepnanckoro o 6uochepe. Obnactu 6uochepsl u e€ cocras. JKupoe BemecTBo 6nochepsl u
ero (pyHKITUH.

3aKoOHOMEpHOCTH  cymiecTBoBaHus  Ounocepbl. OcobeHHocTH  Ouocdepsl  Kak
r1o0anpHOM dKOcHucTeMbl. /[[nHamMudeckoe paBHOBecue B Onocdepe. KpyroBopoTsl BeliecTs
1 OMOTEOXMMHUYECKHE ITUKIIBI (Yyraepo/ia, a3oTa). PUTMUYHOCTS siBIIeHHH B Onocdepe.

3onanpHOCTh Ouochepnl. [lonsitue o Omome. OcCHOBHBIE OHMOMBI CYyIIU: TYHAPA,
XBOWHBIE Jieca, CMEIIaHHbIE W IIMPOKOJIUCTBEHHBIE Jieca, CTENU, CABaHHbBI, IYCTBHIHH,
TPOIMUYECKUE JIECa, BRICOKOTOphs. KiimMar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIITH.

CtpykTypa ¥ (GYHKIHUS S>KHBBIX CHCTEM, OIIEHKAa HMX PECYpCHOTO TOTEHIHMAla U
o6uochepHbIX QYHKITHIA.

JdemoncTpanuun

[Toptpetsi: B. W. Bepuanckuii, 3. 3rocc.

Tabmuuet u  cxembl: «['eocepsr 3emmm», «KpyroBopor azora B MHpHUpPOAE»,
«Kpyrosopot yriepoaa B npupoze», «KpyroBopoT kuciopoga B npupoze», «Kpyrosopot
BOJIbI B IpUpoJie», «OCHOBHBIE OMOMBI cylin», «Kinmatudyeckue nosica 3emin», « TyHapay,
«Tamiray, «CMmemanubiii nec», «llupokonuctBennsiii nec», «Ctenby, «CaBaHHaY,
«TycTeiHsay, « Tponuyeckuii Jecy.

O6opynoBanue: repdapuu pacTeHHUI pa3HbIX OMOMOB, KOJUJICKITUN )KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJOTUYECKHE KPHU3UChI M UX NpUYUHBL. Bo3jaeicTBue deinoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpenbl. OXxpaHa BO31yXa. 3arpsA3HEHUE BOAHOM cpenbl. OxpaHa



BOJAHBIX pecypcoB. Paspymenne mnouBbl. OXpaHa IIOYBEHHBIX pecypcoB. l3MmeHeHne
KJINMATA.

AHTpPONIOTEHHOE BO3ACHCTBHE HAa PpACTUTENIbHBIM M JKUBOTHBIM Mup. Oxpana
PaCTUTENBHOIO M >KMBOTHOTO MHpa. OCHOBHBIE NPUHLMIBI OXpaHbl Npupoasl. KpacHbie
kHuru. Oco6o oxpansemble npupogssie Tepputopun (OOIIT). boranuueckue canbl u
300JI0TUYECKUE TTAPKH.

OCHOBHBIE TNPUHLMIBI YCTOMYMBOIO  Ppa3BUTHsS  YEIIOBEUECTBA U IPUPOJBIL.
PanronanbHO€ NpUPOIOIIOIB30BAHUE U COXPAHEHHE OMOJOTMYECKOTO Pa3HOOOpa3us 3eMIIu.
OO0mue 3aKOHOMEpPHOCTH  IIOOANbHBIX  IKOJOTMUECKHX  Kpu3HcOB. (OcobeHHOCTH
COBPEMEHHOI'0 KPU3HCA U €T0 BEPOSATHBIE MTOCIIEICTBUS.

PasButie METOAOB MOHHUTOPUHIA Pa3BUTUS OIACHBIX TEXHOIEHHBIX IPOLIECCOB.
Cucmemmuvie uccredosanuss nepexooa K pecypcocbepezaroweil U KOHKYPEHMOCHOCOOHOU
oHepeemuxe.  buonocuueckoe  pasmoobpazue  u  obuopecypcvi.  Hayuonanvhule
uUHgopMayuonHsvle cucmemuvl, obecneuusaioujue O00CMyn K uH@opmayuu no coCmoOIHUIO
omoenbHuIX 6u006 u sxocucmem. (OcHOGbl SKOpeadUNUMAYUU IKOCUCMEM U CHOCco608
00pbObL ¢ buonospexcoeHusMy. Pekoncmpykyus Mopckux u Ha3eMHblX IKOCUCTEM.

JemoHcTpanuun

Tabnmuupl U cxembl: «3arps3HeHHe aTMocdepbl», «3arpsi3HeHHe TUApPocheps,
«3arpssHenue mouBbl», «llapHukoBbl 3ddexT», «Ocobo oxpaHsieMble MNPUPOIHBIC
TEPPUTOPUI», «MOIENH yIIPABISIEMOTO MUPAY.

ObopynoBanue: ¢ororpadpun OXpaHSIEMbIX pacTeHMH M KUBOTHbIX KpacHON KHHMIU
Poccuiickoit @enepannu, KpacHoi KHUTH pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'UH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K Pe3yJibTaTaM OCBOCHHUSA OOYYarOIIMMUCS
IporpaMM CpeIHero o0IIero o0pa3oBaHus: JUIYHOCTHBIC, METAPEIMETHBIC U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPaMMBI 110 OMOJIOTHUH BBIJEICHBI
CICAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYAIIIMMHUCS POCCUUCKON Tpa)gaHCKOM
UJCHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CaMOOIIPEICIICHUIO,
Hanuyue momusayuu K OOYUEHUIO OHWOJIOTHH, YeleHanpaesieHHoe pa3éumiue BHYTPEHHUX
yOXKJICHHH JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH M HWCTOPUYECKUX TpaJTHUIUN
pa3BUTHA OHOJIOTHYECKOT'O 3HAHUSA, 20MOBHOCMb U CHOCOOHOCMb  O0YUYAIOITUXCS
PYKOBOJICTBOBAaTbCSI B CBOCM JICATENBHOCTH II€HHOCTHO-CMBICJIOBBIMU yCTaHOBKAMH,
OPUCYIIMMH  CHCTEME  OHOJIOTHYECKOTrO  OOpa30oBaHMS,  Haluyue  NpaeoCO3HAHUS
9KOJIOTUYECKOM KYIbTYPBI, CHOCOOHOCMU CMABUMb TIETN U CTPOUTH )KU3HCHHBIC TIAHBI.

JIM4HOCTHBIC pE3yNbTaThl OCBOCHHUS MPOrPAMMBI IO OHOJIOTHH JOCTUTAIOTCS B
€IMHCTBE YUYE€OHOW M BOCHHUTATENILHON JESITEILHOCTH B COOTBETCTBHUU C TPAIULIMOHHBIMU
POCCUMCKMMHU  COIUOKYJIbTYPHBIMH,  HCTOPUYECKHMMHM M JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMAaMH TIOBEJCHUS U CIIOCOOCTBYIOT
npoieccaM CaMONO3HAaHUS, CaMOBOCIIUTAaHUS M CAaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEU
MO3UIIMUA JTUYHOCTH, MATPUOTHU3MA U YBXKEHUS K 3aKOHY W MPABOMOPSAIKY, YETOBEKY TpyAa
M CTaplieMy IOKOJICHHIO, B3aMMHOI'O YBa)XK€HUsI, O€PEKHOTO OTHOIICHHUS K KYJIbTYPHOMY
HACJIEJIUIO U TPAIUIMSIM MHOTOHAIMOHAILHOTO Hapoaa Poccuiickon deaeparuu, npupoe u
OKPY’KAIOIIEH Cpee.

JIngyHOCTHBIC pe3yNbTaThl OCBOEHHS YydeOHOTO TmpeameTa «bHOTOTHS» HOJKHBI
OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYAIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEH TMO3ULMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpPHUEHTAllMi, IMO3UTHUBHBIX
BHYTPEHHUX YOEXICHUN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO



o0111ecTBa, pacIIMPEHHE )KU3HEHHOTO OMbITA U OIbITA AEATEILHOCTH B MPOLIECCE peaTnu3ainu
OCHOBHBIX HalPaBJICHUI BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKONW TO3UIMHU OOydYaroOUIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX TpaB U OOsA3aHHOCTEH, YBa)KCHHE 3aKOoHA U
MPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIBHOCTU TMPU CO3JaHUU Yy4EOHBIX
MPOCKTOB, PENICHUH YYEOHBIX U IMO3HABATENbHBIX 3aJladu, BBIIOJTHEHUU OWOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO TMO3MIIMI0 TI0 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€,

YyMEHHUE YYUTBIBAaTh B CBOUX JICUCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHS JIIOJIEM C pa3sHbIMU YOEXKICHUSMU, KYJIbTYPHBIMU IIEHHOCTAMHU W
COITMAIBHBIM MMOJI0KCHHEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOIIECCE COBMECTHOI'O BBIMOJHEHUS YYCOHBIX,
MO3HABATEJILHBIX W HCCJIEA0BATEIbCKUX 3a/1a4, YBAXKWUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OTITIOHEHTOB TIPU OOCYXJACHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS,;

TOTOBHOCTh K TYyMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh  POCCHUUCKON  TPaKIAHCKOM  HWJIEHTUYHOCTH, TMATPUOTH3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepea PoauHol, ropocTu 3a CBOM
Kpaii, cBor0 PonHy, CBOM S3bIK U KYJIBTYPY, MPOILIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO
Hapoja Poccuuy;

IICHHOCTHOE OTHOIICHWE K MPUPOJAHOMY HACICAUI0O M TaMSATHUKAM IPUPOIBI,
JTOCTHKEeHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CITOCOOHOCTh OIICHUBATh BKJIQJ POCCHMUCKUX YYEHBIX B CTAHOBIICHHE W Pa3BUTHE
OMoJIOrMY, TOHUMAaHMs 3HAYCHHUS OHOJIOTHH B TO3HAHMHM 3aKOHOB TPHUPOJBI, B JKU3HH
YeJI0BEKa U COBPEMEHHOTO OOIIIECTBA;

unerHas  yOexkJAEHHOCTh, TOTOBHOCTh K CiIyXKeHHi0o U 3amure (OTedecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUUCKOr0 HAPOAa;

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh ~ OIICHUBATh CHUTYyallMIO MW TPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHHE JJMYHOTO BKJIa/Ja B MTOCTPOCHHUE YCTOWYHNBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJHUTENSAM, CO3JaHUI0 CEMBH Ha OCHOBE
OCO3HAHHOTO TMPUHATUA IIEHHOCTEM CEMEHHOW JKM3HU B COOTBETCTBUU C TPAIUIHUSIMHU
HaposoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETHUYECKOE OTHOIIICHUE K MUPY, BKJIIOUAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUUECKOTO
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIISTH
KauyecTBa TBOPUYECKOM JTUYHOCTH;

S5) ¢usuyeckoro BocnuTaHHUsA, (OpMHUpPOBAHUS KYJALTYPbl 310POBbS H
IMOIMOHATBLHOIO 0JIArONOJIyYHs:

MOHMMAaHWE W pealu3anus 370pOBOro M Oe3omacHoro olpasza KU3HU (30POBOE
MUTaHKUEe, COOJI0/ICHNE TUTUEHUYECKUX TTPaBWI U HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHATUM
U OTIbIXa, peryispHas (Qusuyeckas aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M
KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE IIEHHOCTH TMPABWJI WHAWUBUIYAIHHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyAITUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE MOCIECTBUI U HENPUSITUS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aJKOTOJIS,
HApPKOTUKOB, KYpEeHUSI);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTBH K TPYly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10It00u¢E;

TOTOBHOCTh K QKTUBHOM  JICATEIBHOCTH  TEXHOJIOTHYECKOW W  COIMAJIbHOU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh HHUIIUMPOBATH, TUTAHUPOBATH U CAMOCTOSITEILHO BBIMOJIHSTH
TaKyIo JeSTEIbHOCTb;

UHTEPEC K pa3InyHbIM cdepaM npodecCuoHaTBHOU AesTeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIA BBIOOp Oyayiied Mpodeccuu U pPearn30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
IUIaHbL,

TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA MPOTSHKEHUHU BCEH
KU3HMU;

7) 3K0JIOTHY€ECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11e7IeCO00pa3HOe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY J>KM3HU Ha
3emiie, OCHOBE €€ CyILeCTBOBAHUS,

MOBBIIIEHUE YPOBHSI IKOJIOTHYECKON KyJIbTYphl: TPUOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYTKOB U OLEHKU UX BO3MOYKHBIX MOCJIEICTBUMN JIJIs1 OKPYKAIOLIEN CPEbI;

OCO3HaHHE TI00aJTHFHOTO XapaKkTepa IKOJIOTHUECKUX MPOOJIEM U IMyTeH UX PelIeHUs;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble TMPU HM3YyUYEHWHW OWOJOTUU 3HAHUA U
YMEHUSI TIPU PEIICHUH TMPOOJIEM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOIOTOIB30BAaHUEM
(cobmroneHune mpaBuil TOBEACHUS B TIPUPOJIC, HAMIPABICHHBIX HA COXPAHEHHE PaBHOBECUS B
HKOCUCTEMAX, OXPaHy BUOB, SKOCUCTEM, OHOChEPHI);

AKTUBHOE HENPUATHE JCUCTBUH, NMPUHOCAIIUX BPEJ OKPYKAIOIIEH MPUPOIHON Cpene,
yMEHUE MPOTrHO3UPOBATH HeOJIaronpusTHbIC HKOJIOTHUUYECKHUE MOCJECTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HaJM4ue Pa3BUTOrO SKOJOTMYECKOTO MBIIIJIECHUS, SKOJOTHUUECKON KYyJbTYphI, OIbITA
NEATEIbHOCTU JKOJOTUYECKOW HAMpaBII€HHOCTH, YMEHHS PYKOBOJCTBOBAThCSA HMHU B
MMO3HABATEIbHON, KOMMYHUKATUBHOW M COIMATIBHON MPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOMN AESTEIbHOCTH HKOJIOTMUECKON HAMIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:



c(OpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUSI HAyKM W OOIIECTBEHHOW TMPAaKTHKH, OCHOBAaHHOTO HA JHAJIOTe KYIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJUKYIBTYPHOM MHpE;

COBEpIICHCTBOBAHUE SI3BIKOBOW W  YHMTATENIbCKOW  KYJNbTYpbl Kak CpeICTBa
B3aMMOJCHCTBHS MEXKIY JIIOJbMH U TTO3HAHUS MHPA;

MOHUMaHUE crneluPpUuKU OMOJOTUK KaK HAayKH, OCO3HaHHUsS €€ poiau B (pOpMUPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHWHM LEJIOCTHOTO TMpEICTaBICHUs 00
OKpY)XalIlleM MHpe Kak O EJIMHCTBE NPUPOJbI, HYeJOBeKa W OO0IIecTBa, B IMO3HAHUH
MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpPaHEHHUS MIPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JJII COBPEMEHHOW  IIMBHUJIM3AIUU:
oOecriedyeHrsi HOBOTO YpPOBHS  Pa3BUTHS  MEAWIIMHBI, CO3JaHHE MEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMbl pPAa3BUTHUS UYEIOBEUECTBA,
MIOWCKa MyTeH BBIXOJIa U3 TII00ATBHBIX IKOJIOTHYECKUX MPOOIeM M 00ECTIeUeHHs Imepexoia K
yCTOMYMBOMY pPa3BUTHIO, DPAINMOHAILHOMY HCIOJIB30BAHUIO TPUPOJHBIX PECYpCOB H
(GOpPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJIOTHUECKUX 3HAHWUU B IEJSAX TOBBIMICHUS
o0mmel  KyJabTYphl, ©CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTAaBHOM  dYacTu
(GYHKIIMOHAIBHON TPaMOTHOCTH 00y4JaroImuxcsi, popMUpyemMoii mpu u3y4eHUH OHOJIOTHH;

NIOHMMaHUE CYNTHOCTH METOJIOB TIO3HAHMSI, MCIIOJIb3YEMbIX B €CTECTBECHHBIX HAYKaX,
CIIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHMS JUIsl aHajdu3a M OOBACHEHMsS SIBJICHUI
OKPYXAIOIIEr0 MUpPA U MPOUCXOIAIINX B HEM M3MEHEHUH, YMEHHUE JieNlaTh 00OCHOBAHHbIE
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS [TaHHBIX C II€JIbI0 TOJYYEHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUISl PElleHUs
po0OJIeM B peabHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHE IIEHHOCTU HAYYHOU AESTENBHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO
U MCCIIEIOBATENBCKYIO AESTENBHOCTh HHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPAa30BaHHMIO U CaMOOOpa3OBaHHIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM MO OHOJOTMM B COOTBETCTBHM C KU3HEHHBIMU
MOTPEOHOCTIMHU.

METANPEMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysbTaTbl OCBOEHUSI yueOHOro npeameTta « bruomorus» BKIIOYaIOT:
3HaUMMble 711 (QOPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIUXCA MEXKIUCIUILIMHAPHBIC
(MexXnpeaMeTHbIE) 00IleHaAyUYHbIE TOHATUS, OTPAXKAIOIIUE LIEJIOCTHOCTh HAYYHOU KapTHHBI
MHpa U CrieU(PUKY METOJIOB MTO3HAHHUSI, UCIIOIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEprusi, sBIEHUE, TMPOIECC, CUCTEMa, Hay4yHbli (akT, MPUHLMUI, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIECIOBAHUE, HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U
Npyrue); YHUBEpCalbHblE Yy4deOHbIe JIeMCTBUSI (TIO3HABATEIbHbIE, KOMMYHHKATHBHBIE,
peryisTuBHbIE), oOecneunBawonue G¢opmupoBaHue (YHKIIMOHAIBHON TIpPaMOTHOCTH U
COIMATIbHON KOMIIETEHIIMM OO0Yy4YaroIIuXCcs; CIOCOOHOCTh OOYYaroIIMXCSl MCHOJIb30BaTh



OCBOEHHBIE MEKIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHbIE YUEOHbIE
JNEUCTBU B ITI03HABATEIILHOU U COLIMATILHON IIPAKTUKE.

B pesynbrate u3ydeHuss OUOJOTHM Ha YPOBHE CpelHEro oOiiero oOpa3oBaHUs Yy
oOyyaroiierocst OyayT cQOpMHpOBaHBI TMO3HABATEIbHBIE YHUBEPCAIbHBIE Yy4eOHbBIC
NEUCTBUS, KOMMYHUKATHUBHBIE YHHUBEpCaJbHble Yy4eOHbIC JICHCTBUSA, PETYJISTUBHBIC
YHUBEpPCAJIbHbIE yUeOHbIE EUCTBUSA, COBMECTHAS JIEATEIbHOCTD.

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS MPOrPaMMbl CPEIHEro 001Iero oopazoBaHus
JOJIKHBI OTPAXKATh:

OBJajieHNe YHUBEPCAJbHBIMY Y4eOHBIMH M03HABATEIbHBIMHY JI€HCTBUSIMU:

1) 6a30Bble JJOrHYECKHe eCTBHS:

CaMOCTOSATENLHO (DOPMYIUPOBATH M AKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHWU 3HAHUW TPUEMBI JOTHYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHHUs, Kiaccudukamuu, oOOOIIEHUs), PACKPHIBATH CMBICT OMOJOTHYECKUX
NOHATUN (BBIACTATh WX XapaKTEepHbIE TMPU3HAKH, YCTAHABIWBATH CBSI3U C JAPYTUMU
HOHSITUSIMHU);

OTpeeNATh LENN ACATEIBHOCTH, 3aJaBas NMapaMmeTpbl U KPUTEPUU HMX JOCTHUKEHUS,
COOTHOCHUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU LICIISIMH;

UCITIOJIB30BaTh OMOJIOTUYECKUE TOHATUS ISl 00BsiCHEHUs] (DaKTOB U SIBJICHUN >KUBOU
IPUPOJIBI;

CTPOUTH JIOTHUECKHE pacCyXJeHus (MHIAYKTUBHBIC, NEAyKTHBHBIC, IO AaHAJIOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYHS B  pPAacCMATPUBAEMbBIX  SIBICHUSX,
(GbopMynHpOBaTH BHIBOABI U 3AKITIOYCHHUS;

NPUMEHSTh CXEMHO-MOJIEIbHbIE CPEJICTBA JJIsl MPECTABICHHS CYIIECTBEHHBIX CBS3EH
U OTHOILIEHUW B M3Yy4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a TakKe MPOTHUBOPECUUN Pa3HOIO
poJia, BBISIBICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IIJIaH pEIIEHUs TMpoOJeMbl € y4€TOM aHallM3a HMMEIOIINXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTbh KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB ILIEJISIM,
OLICHUBATh PUCKU MOCIEACTBUN IEATEIIBHOCTH;

KOOPJIMHUPOBATh W BBINONHITH pabOTy B YCJIOBHSX pPEATbHOTO, BHPTYaJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEN0BATENbCKHE eI CTBHA:

BIIQJIETh HAaBBIKAMU  Y4YEOHO-UCCJIEAOBATEIbCKOM U TMPOEKTHOM AEATEIbHOCTH,
HABBIKAMH PAa3pEIICHUs TPOOJIEM, CIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSATEIHLHOMY
MOUCKY METOJOB pEIICHUS MNPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHBIX METOJ0B
MMO3HAHMUS;

MCIIOJIb30BaTh PA3IMYHbIC BHUJIbI JACSATEIBHOCTU MO IMOJIYYEHHIO HOBOTO 3HAHUS, €T0
MHTEpIpeTalUU, TPeoOPa30BAHUIO U MPUMEHEHUIO B YUEOHBIX CUTYyaIUsX, B TOM YHUCJE MpHU
CO3/IJaHUH YYEOHBIX U COLMATIbHBIX POEKTOB;

dbopMupoBaTh Hay4HbIA THUI MBIIUJICHUS, BJaJeTh HAYYHOH TEPMHHOJIOTHUEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;



CTaBUTHh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOU NIESITEIHBHOCTH U
KU3HCHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYUHHO-CJICICTBCHHBIC CBS3M M aKTyaJHM3UpPOBATh 3a7ady, BBIIBHUTAThH
TUMNOTe3y €€ pEeIIeHUs, HAaXOMUTh apTyMEHTHI JJIsS J0Ka3aTeIhCTBa CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJIC€ pCEHICHUS 3aJaud Pe3yNbTaThl, KPUTHUCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITH IEJICHANIPABICHHBIN MOUCK TIEPEHOCA CPEACTB M CIIOCOOOB NIEUCTBUS B
po¢eCCUOHATBHYIO CPENY;

YMETh TIEPCHOCHTh 3HAHHWS B TIO3HABATEIBHYID W TMPAKTHYECKYI0 O00JIACTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC HJICH, TpEIjararb OPUTHHAIBHBIC MOIXOIbI M PEIICHHS, CTAaBUTh
poOJIEMBI U 33J1a4H, JIOMYCKAIONIUE albTePHATUBHBIC PCIIICHHMS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOYHUKAX HHPOpMAIUK (TEKCTe ydeOHOTo oCco0us,
HAyYHO-TIONYJIIPHOH  JIUTepaType, OHOJIOTMUECKMX  CJOBapsAX W  CIPaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaaIu3upoBaTh MH(DOPMAIIUIO Pa3IMYHBIX
BUJOB W (QOpM TMpEeACTaBICHUS, KPUTUYECKU OLIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSATH PAa3IMYHbIE METOIbl MPH IMOUCKE U OTOOpe
Oounonornyeckoi HHGOpMAaIINK, HEOOXOAMMOM JIJIsl BHITIOJHEHUS YUeOHBIX 3a/1a4;

IpUOOPETATH OMBIT UCIIOIB30BAHUS HH(HOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOIB30BAHUS PA3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpATh ONTHUMAJIbHYIO (OpPMY TIPEACTaBICHHUS OHWOJIOTHYECKOM
uHopManmu (cXeMbl, TpaduKH, THArpaMMbl, TAOIUIbI, PUCYHKH U IPYTOEC);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Ka4eCTBE CPEACTBAa Mpu paboTe ¢ OMOJOTHYECKOM
uHpopMaIeil: TPUMEHITh XUMUYECKUE, (PU3NIECKUE U MATEeMAaTUYECKUE 3HAKU U CHMBOJIBI,
dbopmybl, abOpeBHATYpy, HOMEHKIATYpPYy, HCIOJIb30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH;

BIAJCTh HAaBBIKAMHU pACIIO3HABAHUS M 3alIUThl WHGOpMAIMKM, HWHPOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OByajgeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BCeX cdepax JKW3HHM, AKTUBHO YYacTBOBaTh B
JUaore WM JUCKYCCHH IO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI,
BBICKA3bIBaTh CY)KJICHHUS OTHOCHUTEIHHO BBIMIOJIHCHHS TMpeaiaracMoi 3aJadyd, YYUTHIBATh
WHTEPECHI U COTIACOBAHHOCTD MO3HIIMK IPYTUX YYACTHUKOB TUAJIOTA WIH TUCKYCCHUH);

pacmo3HaBaTh HEBEpOATbHBIE CpPECTBA OOIIEHUS, TTOHUMATh 3HAYEHUE COIMATBHBIX
3HAKOB, TPEANOCHUIOK BO3HUKHOBEHHS KOH(DJIMKTHBIX CHUTYyallii, yMeTh CMATYATh
KOH(MIIUKTHI U BECTH TIEPETOBOPHI;



BIIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUSI U B3aUMOJICUCTBUS, TOHUMATh HAMEPEHHUS
JIPYTUX JIOACH, MPOSIBISATH YBAXKHUTEIHHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM
dbopme hopmMyIUpOBaTH CBOU BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHHUSI C MCIOJb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI J1eSITeIbHOCTh:

MMOHUMATh U HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM U WHIWBHUAYaJIbHOU pabOThI
IpU pEeHIeHUH OMOJIOrMYecKod MpoOaemMbl, 0OOCHOBBIBATH HEOOXOJUMOCTH MPUMEHEHHMS
IPYIIOBBIX (HOPM B3aUMOJEHCTBUS MIPHU PEIICHUU YUeOHOHU 3a1auH;

BBIOMPATh TEMATUKy U METOJbl COBMECTHBIX JICUCTBUN C Y4€TOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH KaX0r0 4ICHA KOJUICKTHBA;

NpPUHUMATh 1I€JIM COBMECTHOM JESITEJIbHOCTH, OPraHU30BBIBATH M KOOPIUHUPOBATH
JNEUCTBUSA MO €€ NOCTHIKEHHUIO: COCTABJIATH IUIAH JIEUCTBUU, PACTIPENCISITh POJIM C YYETOM
MHEHHMM YYaCTHUKOB, 00CYKJaTh PE3yIbTaThl COBMECTHOUM pabOTHI;

OIICHUBAaTh KA4YeCTBO CBOEr0 BKJIaJa M KaXXJOTO Yy4YaCTHHKAa KOMAaHJbBl B OOt
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBbIEC MPOEKTHI, OIICHUBATH UJCU C TO3UIIMM HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYaIlUsX,
IPOSIBJISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

1) camoopraHu3amms:

UCIIOJIB30BaTh OWOJIOTHYECKHE 3HAHUS ISl BBIABICHUS MPOOJIEM M UX PEIICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BBIOMPATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHHWU II€JIEBbIC M CMBICIIOBBIC YCTAHOBKH B
CBOUX JICHCTBUSAX M MOCTYINKAaX MO OTHOUICHWIO K >KMBOW MPHUPOAE, CBOEMY 370POBBIO U
3I0pPOBBIO OKPY’KaIOIINX;

CaMOCTOSITEILHO OCYIIECTBIISAT MO3HABATEIBHYIO JICITEIIbHOCTbD, BBISBIIATH IIPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIE 3aJa4M B 00pa30BATCIBHOM ACATEILHOCTH W
KU3HEHHBIX CUTYaIIMSIX;

CaMOCTOSITEJIbHO COCTABJSAITh IUIAH PEHIEHUS MpPOOJEMbl C YYETOM HMMEIOIIMNXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOUYTCHHU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOTO NMpeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JenaTh OCO3HAHHBIA BBIOOpP, ApryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBaTh (HOPMHUPOBAHUIO W TPOSIBICHHUIO IMHPOKON DJPYAUIIMH B Pa3HBIX
00J1acTSAX 3HAHWM, MOCTOSTHHO TMOBBIMIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESTEILHOCTh, OLIEHUBAThH
COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;



BJIAJ€Th HABbIKAMM IIO3HABATEIbHON peQIEKCUH KaK OCO3HAaHHUS COBEPLIAEMBIX
NEUCTBUA M MBICIUTENBHBIX IIPOLECCOB, UX PE3yJbTaTOB U OCHOBAHUMN, WCIIOIb30BaTh
npu€MbI pedIeKCUU JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKECHUIO;

[IPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IIPU aHATIU3E PE3YIbTAaTOB AEATEIILHOCTH,

3) npuHsTHE CE0N U APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IIPU aHATU3€E PE3YIbTATOB AEATEIILHOCTH;

MPU3HABATH CBOE MPaBO U MPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU APYTOrO YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS COAEpKaHUs yueOHoro npeaMera «buomorus» Ha
yrayoJIéHHOM YpOBHE OpUEHTHpPOBaHBI Ha oOecredeHue MnpoUIbHOTO OOy4eHUs
oOydaromuxcsa Ouonoruu. OHU BKIIOUYAIOT: cnenuduyueckre Mg OHOJOTUM HaydHbIE
3HAHUS, YMEHUS U CIOCOOBI JICMCTBUU MO OCBOCHHIO, MHTEPIPETAIIMU U MPEoOpa30BaAHUIO
3HaHUHW, BUABI JACATEILHOCTH 10 TOJYYCHUIO HOBBIX 3HAHUH M WX MPUMCHEHHUIO B
pa3IUYHBIX YYeOHBIX, a TakXe B peaJbHBIX JKU3HEHHBIX cuTyanusx. IIpeamerHbie
pe3yabTaThl IPEJACTABICHBI IO TOJaM U3y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOeHHUs ydyeOHoro mpenmera «buonorusi» B 10 knacce
JOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK,
B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpA, B IMO3HAHUM 3aKOHOB MPUPOJABI U
pelieHny MpodJieM PpaldOHAIBHOTO TMPHUPOAOIONB30BAHUSA, O BKIAJEe POCCHUCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHHE CUCTEMOM OMOIOTMYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOMOJIAraloInue
OMONOrnYecKrue TEPMUHBI U TOHATHS (’KU3Hb, KJIETKA, OPraHu3M, METa0O0JIU3M, TOMEOCTa3,
CaMOpETyJIslKs, CaMOBOCIPOU3BEACHUE, HACIEICTBEHHOCTh, HW3MEHYUBOCTh, pOCT U
pasButue), Ouonornueckue teopuu (kiaerounas teopus T. IllBanna, M. Illneiinena, P.
BupxoBa, xpoMocoMHas Teopusi HacineacrBeHHocTu T. Moprana), yuenust (H. 1. BaBuiiosa
— 0 IEeHTpaX MHOrooOpa3uss W MPOUCXOKACHUS KYJIbTYPHBIX PACTECHHI), 3aKOHBI
(emnHOOOpa3usi TOTOMKOB TIEPBOTO  TOKOJICHHS, PACIICIJICHUS, YHUCTOTHI TaMeT,
HE3aBUCUMOro HaciuenoBanus [. Menzaens, roMOJIOTMYECKHX pPSAJOB B HACIECICTBEHHON
m3meHunBocty H. . BaBuiosa), npuHUUIBI (KOMILIEMEHTAPHOCTH );

BIIQJICHUE OCHOBHBIMU  METOJAMH HAYYHOIO IIO3HAHUS, UCIIOJNb3YEMBIX B
OMOJIOTUYECKUX HCCIIENOBAHUAX JKUBBIX OOBEKTOB (OMHCAaHUE, W3MEpPEHHEe, HaOIIoACHHE,
AKCHEPUMEHT);

YMEHHUE BBIACISTH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucjie OakTepui, rpuOOB,
pacTEHU, >KMBOTHBIX U YEJIIOBEKa, CTPOEHUS OPraHOB M CHCTEM OPraHOB pACTECHH,
KUBOTHBIX, YEJIOBEKa, IPOLECCOB KU3HEACATECIbHOCTH, MPOTEKAIOIIMX B OpraHu3zMax
pacTeHUi, JKUBOTHBIX M YEJIOBEKAa, OHOJIOTMYECKUX IMPOIECCOB: OOMEHa BEIECTB
(MeTaboJIU3M), IPEBPAILICHHS] SHEPTUHU, OpOKEHUS, aBTOTPO(HOTO U FeTEPOTPOPHOIO TUIIOB



NUTaHus, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeW03a, raMeToreHe3a, 3MOpuoreHesa,
MOCTAMOPUOHAIILHOTO Pa3BUTHS, PAa3MHOMXKEHHUS, WHIUBUAYaJbHOTO Pa3BUTUSI OpraHU3Ma
(oHTOreHe3a), B3aMMOCICTBUS T€HOB, FETEPO3HCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXKIY OPraHOMIAMH KIETKH U UX (PYHKIHSIMU,
CTPOCHHMEM KJIETOK pa3HbIX TKaHEW W MX (YHKIUAMH, MEXKAY OpraHaMH U CHUCTEMaMH
OpPraHOB y PacTEHUM, KUBOTHBIX U YEJIOBEKA M UX (PYHKIMSIMU, MEXKIY CUCTEMaMU OPraHOB
U uX (QyHKOUSIMU, MEXKAY OdTanmaMd OOMEHa BEIIEeCTB, ATalaMHU KIETOYHOTO MLHKJIA U
KU3HEHHBIX IIMKJIOB OPraHU3MOB, ATalnaMy 53MOPHUOHAILHOTO pa3BUTUS, TEHOTUIIOM U
denotunoM, GeHOTUNIOM U PaKkToOpaMu Cpeibl OOUTaHUS;

YMEHUE BBISBIISITh OTJIUYUTEIbHBIC TPU3HAKU JKUBBIX CUCTEM, B TOM YHUCJIE PACTCHUH,
KUBOTHBIX M YEJIOBEKa;

yMEHHE UCII0JIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI, OHMOJIOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTHYECKUX TPYIIIL;

yMEHHUE periaTh OMOJIOTUYECKHE 3aJayH, BBISBISATH MPUUYMHHO-CIICJICTBEHHBIC CBS3U
MEXIy HCCIeIYyeMbIMH OMOJOTMYECKUMH TPOIIECCAaMU M SIBICHUSIMU, JeJaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHHH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJIHATH Ja0OpaTOPHbIE U MPaKTHUYECKUE paboThl, COOJII0IaTh IPaBUIIa TIPU
paboTe ¢ yueOHBIM U 1abOpaTOPHBIM 000PY/I0BAHHEM;

YMEHUE BBIABUTATh THUIOTE3bl, MPOBEPATh KX 3SKCIEPUMEHTAIBHBIMU CpPEICTBAMHU,
dbopMynupysi 1elb HCCIENOBaHUS, AHAIU3UPOBATH IOJYUYEHHbIE PE3yJbTaThl W JIeNaTh
BBIBOJIBI,

yMEHHE Yy4acTBOBATh B YUEOHO-HUCCIEAOBATENLCKOM paboTe Mo OMOJIOTHUHU, IKOJIOTHH U
MEIUIMHE, TPOBOMMOM Ha 06a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABISAThH
MOJTYYE€HHBIE PE3yJbTAThl HA YYCHUYECKUX KOH(PEPECHIIHSIX;

yYMEHHE OIICHWBATh JITHYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B 0OO0JaCTH
OMOJIOTUY W MEIUIMHBI (KJIOHUPOBAHHE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABICHHOE
U3MEHEHNE T'€HOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYIIECTBISATH OCO3HAHHBIM  BbIOOp  Oynmymed  mpodeccuoHaTbHOM
JESITEIHPHOCTH B 00JIaCTU OMOJIOTHH, MEIHMIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH, CEIBCKOTO
XO3SIIICTBA, THUIIEBOM  MPOMBINIJICHHOCTH, YIIyONsATh  IMO3HABATENBbHBIA  WHTEpEC,
HAIpPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH Mpodeccuu U MPOJOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUAX CPEIHETO MPO(PECCHOHATHLHOTO U BBICIIETO
o0Opa3oBaHUsI.

[IpenmeTHble pe3ynabTaThl OCBOeHHUs ydeOHoro mpenmera «buonorusi» B 11 kKnacce
JOJIKHBI OTPa’KaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK,
B (JOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B TTO3HAHWU 3aKOHOB
MPUPOJIbI U PEIICHUH 3KOJOTUYECKUX MPOOJEeM UeIOBEYECTBA, a TaKKe B pEUICHUU
BOIIPOCOB  PAIlMOHAIBHOTO MPHUPOJIONONL30BaHUsA, U B (OPMUPOBAHUU 1IEHHOCTHOIO
OTHOILIEHUSI K MpUpPOJE, OOLIECTBY, YENOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;



yMEHUE BIaJETh CUCTEMOW OMOJOTMYECKUX 3HAHUN, KOTOpas BKIIIOYACT OMpPEICIICHUS
Y MOHMMAaHUE CYIIHOCTH OCHOBOIIOJATAIOIMMNX OUOIOTHUUYECKUX TEPMUHOB U MOHSTUHN (BUI,
sKocuctema, Oumocdepa), Ouosorudeckue Tteopuu (dBodronroHHas Teopust Y. [lapBuHa,
CUHTETHYecKasi Teopust sBoitoruun), yauenus: (A. H. CeBepiioBa — 0 myTsSX ¥ HaMpaBICHUSIX
sBomtonnu, B.M. Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoro paBHoBecus JIxk.
Xapau u B. BaiinGepra, 3aponpimeBoro cxonctsa K. M. bapa), npaBuna (Munumyma HO.
JInbuxa, SKOJOTMYECKONW NUpaMUIbl SHEPruu), TUnoresbl (rumoresa «vupa PHK» V.
['unGepra);

yMEHUE BJIAJE€Th OCHOBHBIMH METOJIaMH HAYYHOT'O IIO3HAHMS, MCIOJb3yEMBbIMU B
OMOJIOTMYECKUX HCCIICIOBAHUSIX JKUBBIX OOBEKTOB M DIKOCUCTEM (OINMHCaHUE, U3MEpEHUe,
HAOJII0/IEHHE, YKCIIEPUMEHT), CIIOCO0aMU BBISIBIICHUSI U OIICHKH aHTPOIOT€HHBIX U3MEHEHUN
B IIPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOTEOILIEHO30B, PKOCHUCTEM U
ouocdepnl, CTAOMIU3UPYIOMIETO, JBWKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpA,
AJUIONIATPUYECKOTO W CHUMMIATPUYECKOTO BHUJI000pPA30BaHUS, BIMSHUS JBWXKYIIUX CHII
ABOJIIONIMK Ha TeHO(MOH/] TOMYJIAINHU, TPUCTTOCOOIEHHOCTH OPTraHU3MOB K Cpejie OOUTaHus,
YepeJ0oBaHUsl HAIpaBJICHUM DBOJIOIMH, KPYroBOPOTAa BEIIECTB W TMOTOKAa DSHEPTrUU B
IKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXIy MPOIECCAMU JBOJIIOIWU, JBHKYIIUMHU
CWJIAMHM aHTPOIOreHe3a, KOMIIOHEHTAMH Pa3IUYHBIX 3KOCHCTEM M TPHUCIOCOOJICHUSMU K
HUM OpraHU3MOB;

YMEHHE BBISBISATH OTIMYHUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOICHHOCTD
BUJOB K cpele oOuTaHus, aOMOTHYECKMX M OHOTUYECKUX KOMIIOHEHTOB 3SKOCHCTEM,
B3aMMOCBSI3€ld OpPraHM3MOB B COOOIIECTBaX, aHTPOIOTCHHBIX M3MEHEHH B 3KOCHUCTEMAaX
CBOEH MECTHOCTH;

yMEHHE UCIIOJIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI, OMOJIOTUYECKYIO
TEPMHUHOJIOTUIO ¥ CHUMBOJIMKY JIJIi JIOKA3aTeIbCTBA POJICTBA OPraHU3MOB pPa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB M CpelIbl OOUTaHUS, €IWHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXPaHEHUS MHOT000pas3usi BUJOB M JKOCHUCTEM Kak
YCJIOBHS COCYIIIECTBOBAHMS IPUPO/IbI U YEIIOBEUECTBA;

YMEHHUE peniaTh OMOJOTUYECKUE 3a/1aud, BBISBISITH MPUYMHHO-CIICICTBEHHBIE CBS3U
MEXIY HCCIEAYyEeMbIMU OMOJOTHUYECKHUMH TPOIECCAMU U SBICHUSIMH, JENaTh BBIBOJBI U
MIPOTHO3bl HA OCHOBAHUM NOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBITIOHITH Ja00OpaTOPHBIE U MPAKTHIECKUE PabOThI, COOI0IaTh MPaBHIIa TIPH
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYOBAaHUEM;

YMEHHUE BBIBUTATh THUIIOTE3bI, MPOBEPATh WX IKCICPUMEHTATHHBIMH CPEICTBAMH,
dbopMynupysi 1enb HMCCIENOBAaHUS, AHAIM3UPOBATH TOJYYCHHBIE PE3yabTaThl W JIeNaTh
BBIBOJIBI;

YMEHHE y4aCTBOBATh B YU4E€OHO-HCCIEA0BATEIHCKON paboTe MO OHMOJIOTHH, YKOJIOTHH U
MEJIUIIMHE, MPOBOAMMOI Ha 0a3e MIKOJbHBIX HaYYHBIX OOIIECTB, U MyOJUYHO MPEICTABIATh
MOJIyYEHHBIE PE3YIbTAThl HA YUYCHUYECKUX KOHPEPEHIUAX;



YMEHHE OIICHUBATh THIOTE3bl M TEOPUU O MPOUCXOXKICHUM KU3HU, YEIOBEKa W
YeJI0OBEUECKHUX pac, O MPUUYMHAX, TOCIEICTBUAX U CIIOCO0aX MPeIO0TBPAIICHUS TTI00aTbHBIX
M3MEHEHUM B Onocdepe;

YMEHUE  OCYLIECTBIATH  OCO3HAaHHBIM  BbIOOp  Oynymieid  mnpodeccCHOoHaIbHON
ACSTENPHOCTH B 00JAacCTH OHWOJOTHH, JKOJOTHH, MPHUPOIONOIB30BaHUS, MEIUIIMHEI,
OMOTEXHOJIOTUH,  TICHUXOJOTHH, BETEPUHAPUH,  CEIbCKOTO  XO3SiCTBA,  MHIIEBOM
MPOMBIIIUICHHOCTH, YIAyOIsTh MMO3HABATEIBHBIN MHTEPEC, HANPABICHHBI Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIECH Mpodeccud M MPOAOHKEHHUE OMOJOTUYECKOTO O0pa3oBaHUsS B
OpTaHM3AIMAX CPETHETO MPOPECCHOHATHHOTO U BBICIIETO 00Pa30BaHUA.



TEMATHUYECKOE INTAHUPOBAHHUE 10 knace

KoaunuyecTBo 4acoB

Ne DJIeKTpOoHHbIe (LU(ppPOBbHIE)
HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI KonTpoubnbie | IlpakTnueckue
n/n Bcero odpa3oBaTebHbIE PECYPChI
padoTsbI padoThI

1 buonorus kak Hayka

2 JKuBBIE CHCTEMBI U UX U3YYCHUE

3 Buomorus kiaeTku 0.5

4 XuMH4ecKasi OpraHu3arysl KICTKH 10

5 Crpoenue u GyHKINU KIETKU 8
06 https://infourok.ru/ - «udoypox»

6 MCH BCIICCTE 1 PCBPALICHHC SHEPTHH B 9 1 https:/prosv.ru/ - «IIpocBereHmey»
KJICTKE https://videouroki.net/video/biologia/
Hacnencreennas nadopmanus u peanuzanus e B - «Bueoypoku»

7 dop P 9 0.5 http://www.virtulab.net/ -
KJICTKE

BHUPTYaJIbHBIC nmabopaTopHBIE
Ku3HeHHBIN LUK KISTKU 6 1 paboTsI
CTpoeHHe i hYHKITHH OPraHH3MOB 17 15 https://kvlar.ru/biologiya/praktikum/
- BHpTyajbHas JabopaTopusi 10

10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 15 GUONIOrHHI
[eHeTHKA — HAayKa O HACJIEICTBEHHOCTH U hitps://urok.1c.ru/ - BupTyasbHbIe

11 2 0.5 naboparopHble paboThl MO  06IIER
W3MEHYHMBOCTH OPraHU3MOB SOOI

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 https://edsoo.ru/Predmet

Biologia.htm

13 3aKOHOMEPHOCTU U3MEHYHBOCTH 6

14 I'eneTuka yenoseka 3 0.5

15 Cenexuus OpraHu3MoB 4 1

16 buoTtexHonorust U CHHTETHYECKask OMOJIOTHS 4

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13



https://urok.1c.ru/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI

1 3aposkIeHUE W PA3BUTHE YBOJIIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
MuKkpo3BOIIOIUS U €€ Pe3yIbTaThl 14 2
MakpodBoronus 1 €€ pe3yabTaThl 6 https://infourok.ru/ - «udoypox»
[TponcX0kKICHUE U Pa3BUTHE KU3HH Ha https://prosv.ru/ - «IlpocBerterne»

4 15 1.5 https://videouroki.net/video/biologia/
3emie

- «Buneoypokn»

5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 http://www.virtulab.net/ -
DKOJIOTUS] — HayKa O B3aHMOOTHOIIICHUAX Egggﬁf“me nabopatopeIe

6 OPraHu3MOB U HaJOPTaHU3MEHHBIX CHCTEM 3 0.5 https://kvlar.ru/biologiya/praktikum/
C OKpY>Karollleu cpenoi - BHpTyaJdbHas JlabopaTopust II0

omonorun

Oprannusuel u cpeia oOuTaHms 1.5 https://urok.1c.ru/ - BupTyasbHBIC
DKOJIOTHs BUJIOB M MOMYJIALMHA 0.5 naGopaTopHele PaGoTHl 10 0OMIEH
DKOJIOTHUS COOOIIECTB. DKOTOTUUECKUE Guomornn

9 H 12 0.5 https://edsoo.ru/Predmet
CHCTCMBI Biologia.htm

10 buocdepa — rimobanbHas 3KocHCTEMA 6

11 UenoBek U OKpyKarolas cpeaa 6

12 PezepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5



https://urok.1c.ru/

IHOYPOYHOE IIVIAHUPOBAHME 10 knace

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsl
bronorus kak KOMIUICKCHas HayKa U KakK 4acTh https://edsoo.ru/Predmet
1 1 Biologia.htm
COBPEMEHHOTO OO0ITECTBA
https://edsoo.ru/Predmet
2 JKuBbI€ cMCTEMBI U KX CBOMCTBA 1 Biologia.htm
https://edsoo.ru/Predmet
3 YpoBHEBasi OpraHu3aIs KUBBIX CUCTEM 1 Biologia.htm
WcTopus OTKPBITHS U U3YYEHUS KIIETKU. https://edsoo.ru/Predmet
4 1 Biologia.htm
Knerounas teopus
MeToapl MOJIEKYJISIPHOHN U KJIETOYHON OMOJIOTHH.
[IpakTnueckas pabora «/3ydyeHre MeTo0B https://urok.1c.ru/
. https://edsoo.ru/Predmet
5 KJIETOYHOM OMosioruu (Xxpomarorpadus, 1 0.5 Biologia,htm
anekTpodopes, nuddepeHnranbHOe '
uentpudyruposanue, [1L[P)»
https://edsoo.ru/Predmet
6 XHUMUYECKUI COCTaB KICTKH 1 Biologia.htm
https://edsoo.ru/Predmet
MunepanbHbI€ BEIIECTBA KIETKH, UX e
7 P H ’ 1 Biologia.htm
Ouosorudeckas polib
8 Opranudeckuie BeIIecTBa KJIeTKH — OENKU. 1 0.5 https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

Jlaboparopras pabota «O0Hapy)eHUE OEITKOB C
IIOMOIIIBKO KAYCCTBCHHBIX peammf&»

http://www.virtulab.net

https://edsoo.ru/Predmet

9 CoiictBa, k1accupukanys u GyHKIUN OSIKOB Biologia.htm

https://edsoo.ru/Predmet

10 Oprannyueckue BENIeCTBa KIETKH — YIJIEBOIbI Biologia.htm

https://edsoo.ru/Predmet

11 Oprannyeckue BemecTBa KIETKH — JIUTTHIbI Biologia.htm
Hyxkneunossie kucnotsl. JJHK u PHK.

12 JlabopaTtopHas pabota «lccnenoBanne 05 https://urok.1c.ru/
HYKJICMHOBBIX KHCIIOT, BBIJICIIEHHBIX U3 KIETOK ' http://www.virtulab.net
Pa3IUMYHbBIX OPraHU3MOBY

13 Crpoenue u ¢pyakiuu ATO. Jlpyrue gtltglso/ / ;d;?r%ru/ Predmet
nykieosuarpudocdars (HTD) g

14 CexBenuponanue JJHK. MeTobl reHOMUKH, rl_;}ltglsog ;(?;(t)r?q.ru/Predmet
TPAHCKPUIITOMUKHU, TPOTEOMUKH

https://edsoo.ru/Predmet

15 MeTo1bl CTPYKTYPHON OHONIOTHH Biologia.htm

https://edsoo.ru/Predmet

16 Tunel knerok. [IpokapuoTnyeckas KieTka Biologia.htm
CrpoeHne syKapuOTHYECKOU KIIETKH.

17 IIpakTuyeckas pabdora «3yueHne cBONCTB 0.5 https://urok.1c.ru/

KJIETOYHON MeMOpaHbI»



https://urok.1c.ru/
https://urok.1c.ru/

https://edsoo.ru/Predmet

18 [ToBepXHOCTHBIN anmapaT KJIETKU Biologia.htm
OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpaxTnueckas padota «M3ydeHune qBUKEHUS 0.5 https://urok.1c.ru/
[UTOTIIIA3MBI B PACTHTEIIBHBIX KIETKAX)

[TonyaBTOHOMHBIE OpraHOU bl KIETKU:

20 MUTOXOHJIpUH, TUIacTu bl JlabopaTtopHas padota 05 https://urok.1c.ru/
«HccnegoBanue mia3Moin3a 1 Aeria3Moiii3a B ' http://www.virtulab.net
PaCTUTEIBHBIX KIETKaX»

https://edsoo.ru/Predmet

21 HememOpanHbIe OpraHOHIbI KIETKH Biologia.htm

https://edsoo.ru/Predmet

22 Crpoenue u GyHKIUH sapa Biologia.htm
CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. Jlaboparopnas pabota «3yuenue 0.5 https://urok.1C.ruf

YKApUOT.- PATOPHAA P i ' http://www.virtulab.net
CTPOEHUS KJIETOK PAa3IMYHBIX OPraHU3MOBY»
AccUMWIALNS U JUCCUMUISIIUS — JBE CTOPOHBI
MeTtabonusma. Tumbsl oOMeHa BelecTs.
24 Jlabopatopnas pabota «3yueHue https://urok.1¢.1u/
patop Iv) Y1 http://www.virtulab.net
KaTaJUTHYECKON aKTUBHOCTU (pepMEeHTOB (Ha
MpUMepe aMUIa3bl WK KaTaaasbl)»
DepMEeHTATUBHBIN XapaKTep PeaKLUid KIIETOYHOTO

o5 MmeTabonu3ma. Jlabopatopnas pabdora «M3yuenue 05 https://urok.1c.ru/
(epMEeHTaTUBHOTO paclIeIICHHs TePOKCHIa ' http://www.virtulab.net
BOJIOPO/JIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTophl M OCIKU-UHTUOUTOPHI https://edsoo.ru/Predmet



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

Biologia.htm

https://edsoo.ru/Predmet

27 ABTOTpO(HBIN THII 0OMEHA BEIIECTB Biologia.htm
https://edsoo.ru/Predmet
28 doTtocuHTEe3 Biologia.htm
29 XemocuHnres. Jlaboparopnas pabota «CpaBHEHUE 05 https://urok.1c.ru/
MporieccoB JOTOCHHTE3a M XEMOCHHTE32) ' http://www.virtulab.net
AmnaspoOHbIe opraHu3Mbl. Bunbl OposkeHwus.
30 JlaGopartopHas padora «CpaBHEHHE IPOLIECCOB https://urok.1c.ru/
patop p P p http://www.virtulab.net
OpOKCHHSI U JTBIXaHUSDY
https://edsoo.ru/Predmet
31 AspoOHBIE OpraHU3MBIl. JTallbl JHEPTETHIECKOTO Biologia.htm
oOMeHa
39 DHeprusg MeMOpPaHHOTO IpaIne€HTa MPOTOHOB. g)tltglso/ / ;d;?%ru/ Predmet
Cunre3 AT®: pabota npotoHHO AT®-cHHTa3BI g
https://edsoo.ru/Predmet
33 Peakun MaTpuyHOrOo CHHTE3a Biologia.htm
https://edsoo.ru/Predmet
34 Tpanckpunuus — Marpuunbiid cuaTe3 PHK Biologia.htm
https://edsoo.ru/Predmet
35 Tpancisuus u e€ sranbl Biologia.htm
https://edsoo.ru/Predmet
36 KomupoBanue amunokucnot. Pons pubocom B Biologia. htm

onocuHTese 0eKa



https://urok.1c.ru/
https://urok.1c.ru/

https://edsoo.ru/Predmet

37 Opranu3zaiys reHomMa y IpoKapuoT U 3yKapHoT Biologia.htm

38 MonexynspHble MEXaHU3MBbI IKCITPECCUU TE€HOB Y g;[gfog ;d.;?rc‘)].ru/ Predmet
JYKapHOT
Bupycsl — BHeksIeTOUHBIE (POPMBI KU3HU U

39 obnuratHeie apa3uThl. [IpakTrueckas padboTa 0.5 https://urok.1c.ru/
«Co3/1aHne MoIeT BUpyca»

40 BI/Ip}ICHbje 3a00J1€BaHUS Y€JIOBEKA, )KUBOTHBIX, g[glsog ;q;(t)r%rw Predmet
pacTeHui

https://edsoo.ru/Predmet

41 HanoTexHonoruu B OMOJIOTHH U MEQUILIMHE Biologia.htm

https://edsoo.ru/Predmet

42 JKU3HEHHBIN UK KIIETKH Biologia.htm

https://edsoo.ru/Predmet

43 Martpuunsiii cuate3 JJTHK Biologia.htm

44 Xpomocowmsl. JTabopatopnas pabota «3yuenue 05 https://urok.1c.ru/
XpOMOCOM Ha FOTOBBIX MUKPOIIpENapaTax» ' http://www.virtulab.net

45 JlelIeH e KIETKH — MHTO3 ht_tps://_edsoo. ru/Predmet

Biologia.htm
Tunel knetok. KapuokuHes v MUTOKUHES.

46 Jlaboparopnas pabota «HabmroneHne Mutosa B 05 https://urok.1c.ru/
KJIeTKaX KOHYMKa KOpeIllKa JIyka (Ha TOTOBBIX ' http://www.virtulab.net
MUKpOTpernaparax)»

47 Perymsimust ;kM3HEHHOTO [IUKJIA KIETOK https://edsoo.ru/Predmet

Biologia.htm



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

https://edsoo.ru/Predmet

48 OpranusM Kak eIMHOE LIEI0e Biologia.htm
49 Txanu pactenuii. JlaboparopHas pabota 05 https://urok.1c.ru/
«M3y4yeHne TKaHeH pacTeHHID» ' http://www.virtulab.net
50 TxaHu )KUBOTHBIX U yesoBeka. JlaboparopHas 05 https://urok.1c.ru/
paboTta «M3ydeHune TKaHeH KUBOTHBIX) ' http://www.virtulab.net
Opransl. CucreMsl opranos. JlaboparopHast
51 abota «/3ydeHre oprasoB IBETKOBOT'O 0.5 https://urok.1c.ru/
P i p ' http://www.virtulab.net
pacTeHHsD»
https://edsoo.ru/Predmet
52 Ormopa Tena opraHu3MoB Biologia.htm
https://edsoo.ru/Predmet
53 JIBMOKEeHHE OpTraHU3MOB Biologia.htm
https://edsoo.ru/Predmet
54 [Tutranue opranu3MoB Biologia.htm
[IuTaHue MO3BOHOYHBIX KUBOTHBIX. hitps://edsoo.ru/Predmet
55 Biologia.htm
[TumeBapuTenbHas cucTeMa YeloBeKa
https://edsoo.ru/Predmet
56 JIpIxaHue opraHu3MoB Biologia.htm
https://edsoo.ru/Predmet
57 JIpIxaHWe TTO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA Biologia.htm
https://edsoo.ru/Predmet
58 TpaHcnopr BeLEeCTB y OPraHu3MOB Biologia.htm



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

KpOBeHOCHaﬂ CHUCTEMA IIO3BOHOYHBIX ) KUBOTHBIX

https://edsoo.ru/Predmet

59 Biologia.htm
Y YeJIOBEKa
https://edsoo.ru/Predmet
60 Brienenue y opranusmMoB Biologia.htm
https://edsoo.ru/Predmet
61 3amura y opraHu3MOB Biologia.htm
https://edsoo.ru/Predmet
62 NmMmyHHas cucteMa denoBeka Biologia.htm
https://edsoo.ru/Predmet
63 PazapakxuMocTh 1 perynsmnus y opraHu3MoB Biologia.htm
https://edsoo.ru/Predmet
64 I'ymopanbHas perymsiuust ¥ SHIOKPUHHAs CUCTEMa Biologia.htm
KUBOTHBIX U YeJIOBEKa
https://edsoo.ru/Predmet
65 DopMBbI Pa3MHOKEHUST OPTraHU3MOB Biologia.htm
https://edsoo.ru/Predmet
66 [TonoBoe pa3zmMHOXKEHHE Biologia.htm
https://edsoo.ru/Predmet
67 Meiio3 Biologia.htm
I'amerorenes. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX
68 kieTok. JlaboparopHas pabora «M3yuenue 05 https://urok.1c.ru/

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax»

http://www.virtulab.net



https://urok.1c.ru/

NHuBuayanbHOE pa3BUTHE OPraHU3MOB —

https://edsoo.ru/Predmet

69 OHTOrGHES Biologia.htm
HTOTEH
N https://edsoo.ru/Predmet
3akyajKa OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX L

70 . P POl Biologia.htm
JIMUCTKOB
Poct u pa3zButue xuBoTHbIX. JJabopaTopHas httns://urok. 1c.ru/

s://urok.1c.ru

71 paboTta «BbIsiBIEHHE NPU3HAKOB CXOJICTBA 0.5 D -

_ http://www.virtulab.net
3apOIBIIIEH TO3BOHOYHBIX JKHBOTHBIX)
PasMHOkeHME U pa3BUTHE PACTEHUIL. httos://urok 1c.ru/
ps://urok.1c.ru
72 JlaboparopHas padota «CTpoeHHEe OpraHoB 0.5 .
patopHas p P N P http://www.virtulab.net
Pa3MHOKEHHSI BBICIIIUX PACTCHUID)
HcTopus cTaHOBNIEHUS U Pa3BUTUSI TEHETUKH KaK ht_tps:/ ! _edsoo.ru/Predmet

73 Biologia.htm
HayKH
OcHOBHBIE IOHATHS U CUMBOJIbI T€HETHUKH. httos:/furok 1c.ru/

ps://urok.1c.ru

74 JlaGoparopHas padota «/Ipo3oduia kak 00bEKT 0.5 .

paTopHasi p Ap N ¢ http://www.virtulab.net
TeHETUYECKUX UCCIIEeIOBAHUI
3aKOHOMEPHOCTHU HaclIeZIOBAHUS MTPU3HAKOB.
Monorubpuanoe ckpemuBanue. [IpakTudeckas

75 " puA pett P 0.5 https://urok.1c.ru/
pabota "U3yuyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpeIIMBaHUs y 1po30duist"

76 [uTonornyeckue 0OCHOBBI MOHOTHOPHIHOTO gltcr))lso/g/ ;d;(t)r?{rw Predmet
CKpEIUBaHKs '

77 Ananuzupyrouiee ckpeniuBanue. HemomaHoe gitgls(;lgl/;d;(t)%ru/Predmet
JOMUHUPOBaHUE '
JurubpunHoe ckpermuBanue. [Ipaktuueckas

78 0.5 https://urok.1c.ru/

pabota «M3ydyeHue pe3yabTaToB AUTHOPHUIHOTO



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

CKPEILLMBAHUS Y IPO30(DUIIBI»

[{utonornyeckre OCHOBBI TUTUOPUTHOTO

https://edsoo.ru/Predmet

79 Biologia.htm
CKpelMBaHUusA
https://edsoo.ru/Predmet
80 CuerieHHOE HaclIeJIOBaHUE MTPU3HAKOB Biologia.htm
https://edsoo.ru/Predmet
81 XpOMOCOMHasi TEOPUST HACTEICTBEHHOCTH Biologia.htm
https://edsoo.ru/Predmet
82 I'eneTtuka moma Biologia.htm
https://edsoo.ru/Predmet
83 ['eHoTHIT KaK MENIOCTHAS CUCTEMa Biologia.htm
., o https://edsoo.ru/Predmet
['eHeT4eCcKuii KOHTPOJIb PA3BUTHS PACTCHUI L
84 poIb P P ’ Biologia.htm
YKUBOTHBIX U YE€JIOBEKa
https://edsoo.ru/Predmet
85 MN3MeHuYnBOCTh NMpU3HAKOB. BHUIbl UI3MEHUUBOCTH Biologia.htm
https://edsoo.ru/Predmet
86 Mo audukanuoHHas K3MEHYHBOCTD ) .
Auduican Biologia.htm
BapuanunoHHBIN psii 1 BapUallMOHHAs KpUBasl.
Jlaboparopnas padota «MccaenoBanue
87 3aKOHOMEPHOCTEH MOIUPUKAITMOHHON 0.5 tps:/ Aok, 1C. 11/
p a H ' http://www.virtulab.net
n3MeHunBOCTH. [locTpoeHne BapualimoHHOTO
psilla ¥ BapuallMOHHOW KPUBOID)
88 I'eHOTHIIMUECKast N3MEHYUBOCTh. KOMOMHATHBHAS https://edsoo.ru/Predmet

N3MCHYNBOCTDb

Biologia.htm



https://urok.1c.ru/

MyrannoHHasi U3MEHUYUBOCTh. [IpakTnueckas

89 pabora «Myranuu y Apo30(uis! (Ha TOTOBBIX 0.5 https://urok.1c.ru/
MUKpOIpernaparax)»
https://edsoo.ru/Predmet
3aKOHOMEPHOCTH MYTAI[HOHHOTO TIpoIiecca. LA
90 P yran pott Biologia.htm
DONUTeHeTHKA U STTUTCHOMUKA
I'enernka yenoBeka. [IpakTudeckas padbora
91 . 0.5 https://urok.1c.ru/
«CocTaBieHHE U aHAIHU3 POJOCIOBHOIN
92 MeTtoapl MEIUIIMHCKON T€HETUKHU ht_tps://fadsoo.ru/Predmet
Biologia.htm
3HaueHune MeﬂHHI/IHCKOﬁ T'€HETUKHU B https://edsoo_rulpredmet
93 MPEAOTBPAIICHUN U JICUYCHUH T€HETHICCKUX Biologia.htm
3a00JIeBaHMI YeloBeKa
OcHoBHbIE TIOHATHS cenekiuu. JlaboparopHas
94 aboTa «/3y4yeHue copToB KyIbTYPHBIX paCTCHUH 0.5 htps.//urok. 16,1/
P v P YARTYP p ' http://www.virtulab.net
Y TIOPOJI JOMAITHUX KMBOTHBIX)
95 MeTtonp! cenekMoHHON padoThl. JlabopaTopHas 05 https://urok.1c.ru/
pabota «/3ydeHue METOA0B CEJICKIIMH PaCTCHUI ' http://www.virtulab.net
OCTIKEHUS CEJIEKIIMU PACTEHUHN U )KUBOTHBIX.
96 A b . https://urok.1c.ru/
[IpakTiueckas pabota «[IpuBuBKa pacTeHUi»
https://edsoo.ru/Predmet
CoxpaHeHue, U3y4eHHE U UCTIOJIb30BAHUE e
97 P > H3YH Biologia.htm
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib
98 npousBojacTBa. [IpakTuueckas padora «M3ydenue 0.5 https://urok.1c.ru/
00BEKTOB OMOTEXHOJIOTUM»
99 OcHOBHBIE HAMPaBIEHUS CHHTETUIECKON https://edsoo.ru/Predmet

Biologia.htm



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

OUOJIOTUU

https://edsoo.ru/Predmet

100 XpOMOCOMHAS ¥ TCHHAS HHKCHEPUS 1 Biologia.htm
https://edsoo.ru/Predmet
101 MenuiuHckre OMOTEXHOJIOTUH 1 Biologia.htm
102 Pesepsubrit ypok. [loBTopenue, 06001enue, 1
CHUCTEeMaTH3alusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 0 13.5
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara uupposeie
Tema ypoka Kontpoasubie | IlpakTuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeJbHbIC
padoTsI padoThI
pecypchl
https://edsoo.ru/Predmet

1 OpomonmonHas Teopus Y. Jlapsuna 1 Biologia.htm




JIBr>KyIlye CHIIbl 3BOJIFOLMA BUAOB 110 Y.

https://edsoo.ru/Predmet

2 Biologia.htm
JapBuny
N https://edsoo.ru/Predmet
Bopr6a 3a cymecTBoBaHue, €CTECTBE . .
3 Pb YHI\' TBOBAHUC, TCCTBCHHbBIN U Blologla.htm
HCKYCCTBEHHBIN 0TOOD
4 @opMHUpPOBAHNUE CHHTETUYECKON TEOPHUH g}gfog ;Cns](;r?{rulpredmet
3BOJIIOIIH
. https://edsoo.ru/Predmet
5 DTarnbl 3BOJIIOIMOHHOTO MPOIIECCca: Biologia,htm
MHKPOIBOJIIOIHS I MAKPOIBOIIOIIUS
https://edsoo.ru/Predmet
[Tomynsammst — syeMeHTapHas €IMHUALIA . .
6 M P AT Biologia.htm
IBOJIIOLIAN
3aKOH reHeTUYeCcKoro paBHoBecus k.
Xapau, B. Baitn6epra. JJabopaTopHas
7 A, P parop 0.5 https://urok.1c.ru/
paboTta «BbIsBIICHHE H3MEHYMBOCTH Y
oco0ell 0THOTO BUIA»
https://edsoo.ru/Predmet
8 Dneme e . .
JIEMEHTapHBIE (PaKTOPHI IBOTIOLUN Biologia.htm
https://edsoo.ru/Predmet
DddekT ocHoBaTens. DPheKT OYyTHII0OYHOTO . .
9 bd b yt Biologia.htm
TOPJIBIIIKA
. https://edsoo.ru/Predmet
Murpanuu. M3oas1uu TOMmyJIsInii: . .
10 patt " Y Biologia.htm
reorpaduueckas, Ouojormueckas
., ., https://edsoo.ru/Predmet
EcrecTBeHHBII 0TOOP — HANPaBJISIONTUH . .
11 P P H Biologia.htm

(baxTOop 3BOJIIOLUU



https://urok.1c.ru/

https://edsoo.ru/Predmet

12 [TonoBoii oT60P Biologia.htm
[Tprcnoco6IeHHOCTh OPTaHN3MOB Kak
€3yJIbTaT MUKPOIBOTIOINH. JlabopaTtopHast
13 pesy. P t paTop 0.5 https://urok.1c.ru/
paborta «M3ydenue apomopdo30B 1
WJIM0AJIANITAllU{ Y PACTEHUM U JKUBOTHBIX)»
[Ipumeps! npucnocobaeHN Y OpraHu3MOoB:
Mopdostorndeckue, GU3N0IOTUIECKUE,
OMOXUMUYECKHE, TOBEICHUYCCKIE.
14 A 0.5 https://urok.1c.ru/
JlabopaTtopHnas pabota «IIpucnocoOnenus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY
Bun, ero kputepun u CTpyKTYypa.
15 JlabopaTtopHas pabora «CpaBHEHHE BUIOB 0.5 https://urok.1c.ru/
110 MOP(OJTOTHYECKOMY KPUTEPHUIOY
https://edsoo.ru/Predmet
16 CrtpykTypa BUAa Biologia.htm
17 Broo0pasoBanue Kak pe3ynprar https://edsoo.ru/Predmet
MHKPOAIBOJIIOLIUN Biologia.htm
https://edsoo.ru/Predmet
18 CBs3b MUKPOABOJIIOLMH U AUIEMUOJIOTUI Biologia.htm
https://edsoo.ru/Predmet
Maxkpossomtorusi. [laneonronorunueckue L
19 P t Biologia.htm
METO/IbI U3yYEHHUSI SBOTIOIIUU
https://edsoo.ru/Predmet
buoreorpaduueckne MeTO b U3yUEHUS o
20 pac A i Biologia.htm

9BOJIIOIIN N



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

OMOPHOJIOTHYECKUE U CPABHUTEIHLHO-

https://edsoo.ru/Predmet

21 MOP(}OJIOTHIECKUE METO bl U3yUCHUS Biologia.htm
ABOJIIOIUH
MoJiekysipHO-TreHeTHYeCKHUE, https://edsoo.ru/Predmet
22 OMOXMMHUYECKHE I MATEMaTHYECKUE METOIbI Biologia.htm
M3Y4YEHUS IBOJIOLIUN
https://edsoo.ru/Predmet
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIIHH Biologia.htm
https://edsoo.ru/Predmet
AnantuBHas panuanys. HepaBHOMEpHOCTD . .
24 g paznat P p Biologia.htm
TEMITIOB 3BOJIFOITUHT
https://edsoo.ru/Predmet
Hayunblie runoTessl MporucxXoxKACHUS KU3HU . .
25 e P A Biologia.htm
Ha 3emiie
https://edsoo.ru/Predmet
OHAy4YHbIE MPEJICTABICHUS O 3aPOKICHUN . .
26 flonay ped PO Biologia.htm
YKU3HU
OCHOBHBIE ATaIlbl HEOPraHUYECKOU ht_tps:/ / _edsoo. rufPredmet
27 Biologia.htm
3BOJIIOIUH
https://edsoo.ru/Predmet
28 ['unoTessl 3apoXKaCHUS KUZHHA Biologia.htm
Hcropus 3emiin 1 MeTOAbI €€ N3Y4EHHUS.
Jlaboparopnas padota «3ydeHue n
29 PATOPHAA P 1 0.5 https://urok.1c.ru/
OTMCAHUE UCKOIAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOB»
30 HauanbHble 3Tamnbsl opraHu4ecKoil 3BOJIOLINHT hitps://edsoo.ru/Predmet

Biologia.htm



https://urok.1c.ru/

https://edsoo.ru/Predmet

31 DBOIONHS DYKApUOT Biologia.htm
OCHOBHBIE ATAITBI 3BOJIOIUU PACTUTEIHHOTO
mupa. [Ipaktuueckas padora «3yueHue
32 P p N p }:q 0.5 https://urok.1c.ru/
0COOEHHOCTEH CTPOECHUS PaCTEHU Pa3HBIX
OTJIETIOB»
OCHOBHBIE ATAITBI 3BOJTIOIIUH JKUBOTHOTO https://edsoo.ru/Predmet
33 Biologia.htm
MHUpa
OBoronus )KUBOTHBIX. [IpakTnyeckas https://edsoo.ru/Predmet
34 pabota «3ydeHue ocoOEHHOCTEN CTPOCHUS 0.5 Biologia.htm
MTO3BOHOYHBIX JKHUBOTHBIX)
PasButue xxn3HM Ha 3emiie 1o 3paM U ht_tps:/ / _edsoo.ru/Predmet
35 Biologia.htm
nepuoiam
MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE https://edsoo.ru/Predmet
36 Biologia.htm
KPHU3HCHI MPOILIIOrO
37 CoBpeMEHHBIN 3KOJIOTUYECKUI KPU3HUC, €T0 https://edsoo.ru/Predmet
0COOCHHOCTHU Biologia.htm
CoBpemeHHast cucTeMa OpraHuYecKoro hitps://edisoo.ru/Predmet
38 Biologia.htm
MPOLLIOTO
https://edsoo.ru/Predmet
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI o
39 26 Biologia.htm
OpraHU3MOB
40 AHTpOIIOJIOTHSI — HayKa O YEJIOBEKE https://edsoo.ru/Predmet

Biologia.htm



https://urok.1c.ru/

Pa3BuTune npeacraBieHuii 0 TPOUCXOKICHUN

https://edsoo.ru/Predmet

41 Biologia.htm
YyernoBeKa
MecTo 4enoBeka B CUCTEME OPraHUYECKOTO
mupa. JlabopaTopras padora «M3yuenue
42 P pu pHaz p ya 0.5 https://urok.1c.ru/
0COOEHHOCTEHN CTPOEHHUS CKeJIeTa YeIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM
https://edsoo.ru/Predmet
43 JIBHKyIIHE CHITBI aHTPOIIOTEHE3a Biologia.htm
CooTHoOIIeHHE OMOJIOTHISCKUX 1 ht_tps:/ / _edsoo. ru/Predmet
44 Biologia.htm
COITMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
https://edsoo.ru/Predmet
45 OcCHOBHBIE CTaJMH AaHTPOTIOTEHE3a Biologia.htm
https://edsoo.ru/Predmet
46 [TameoreneTnka u najacoreHOMHKa Biologia.htm
https://edsoo.ru/Predmet
47 DBOJIIOIMS COBPEMEHHOTO YEJIOBEKA Biologia.htm
YesoBeueckue pachbl. HpaKTquCKaﬂ pa60Ta https://edsoo_rulpredmet
48 «M3ydeHne 3KOJOrMYeCKUX afanTauui 0.5 Biologia.htm
YeJI0BeKay
MeXTUCITUTUTMHAPHBIE METO/TBI ht_tps:/ / _edsoo. rufPredmet
49 Biologia.htm
aHTPOTOJIOTHUU
50 3apoKIeHUE U Pa3BUTHE FKOJIOTUU https://edsoo.ru/Predmet

Biologia.htm



https://urok.1c.ru/

Mertonpl skonoruu. JlaboparopHast padota

https://edsoo.ru/Predmet

ol «M3ydeHne MEeTOoI0B SKOJIOTUUYECKUX 0.5 Biologia.htm
HCCIIEI0BAHUID)
3HaueHUE KOJOTUICCKIX 3HAHUHN ISt https://edsoo.ru/Predmet
52 Biologia.htm
YeloBeKa
https://edsoo.ru/Predmet
53 Okonorndeckue GaKTopbI Biologia.htm
Abuotuueckue paktopsl. CBET Kak
sKoJoruueckuit pakrop. JlabopaTtopHas
54 ¢ P patop . 0.5 https://urok.1c.ru/
pabota «BrIsiBIeHNE MprcnocobieHuit
OpPraHU3MOB K BIMSIHUIO CBETa»
Abuotnyeckue aktopsl. Temneparypa kak
sKosioruueckuii pakrop. JlaboparopHas
55 ¢ p patop . 0.5 https://urok.1c.ru/
paboTta «BrisiBeHue nprucnocooieHuit
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATyphbD»
Abuotuueckue dakTopsl. BraxHocTh Kak
aKoJIornuecKkuit pakrop. JlabopaTopHas
56 ¢ P patop 0.5 https://urok.1c.ru/
paboTa «AHATOMHYECKHUE OCOOCHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHU»
https://edsoo.ru/Predmet
57 Cpenpl 0OuTaHUs OPraHU3MOB Biologia.htm
https://edsoo.ru/Predmet
58 buonornueckue puTMsl Biologia.htm
59 XKuznenusie GopMbl OpraHU3MOB https://edsoo.ru/Predmet

Biologia.htm



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

https://edsoo.ru/Predmet

60 buoTtnueckue hakropsl Biologia.htm
3HayeHne OMOTUYECKUX B3aUMOJECHCTBUI https://edsoo.ru/Predmet
61 JUIsl CYLIIECTBOBAHMS OPIaHU3MOB B CpEZIE Biologia.htm
obutaHus
https://edsoo.ru/Predmet
62 DKOJIOTUYECKHE XapAKTEPUCTUKU TOTYIISIIH Biologia.htm
OcCHOBHEBIE IOKA3aTEIN MOy https://edsoo_rulpredmet
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U Biologia.htm
MI0JIOBAsi CTPYKTYypa
OcCHOBHBIE IOKA3aTEIN MOIMyJIALUMN: https://edsoo_ru/Predmet
64 POKIaeMOCTb, IPUPOCT, TEMI POCTAa, Biologia.htm
CMEPTHOCTb, MUT'pallun
https://edsoo.ru/Predmet
65 DKOJIOTUYECKas CTPYKTYpa MOMYJISIIAN Biologia.htm
https://edsoo.ru/Predmet
66 JluHaMuKa NOMyJISIUU U €€ peryasuus Biologia.htm
https://edsoo.ru/Predmet
KpuBsbie pocTa UnCIEHHOCTH MOMYJISALIHUH. L
67 P P Y Biologia.htm
KpuBsbie BbIKMBaHUS
Dkonoruveckast HaIa Buaa. JlaboparopHas
68 pabota «IIpucrnocobneHus ceMsiH pacTeHui 0.5 https://urok.1c.ru/
K pacceeHUI0»
69 B Kak cucTeMa oMyl https://edsoo.ru/Predmet

Biologia.htm



https://urok.1c.ru/

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALTHIT

https://edsoo.ru/Predmet

70 Biologia.htm
KUBOTHBIX
https://edsoo.ru/Predmet
71 Co00111€CTBO OPraHu3MOB — OMOIICHO3 Biologia.htm
https://edsoo.ru/Predmet
72 DKocucTemMa Kak OTKpbITas cucTeMa Biologia.htm
73 KpyroBopoT BemecTs U MOTOK SHEPTHU B g;[glsog ;q;(t)r%rw Predmet
IKOCUCTEME
https://edsoo.ru/Predmet
74 OCHOBHBIC TIOKa3aTEIN IKOCHUCTEMBI Biologia.htm
https://edsoo.ru/Predmet
75 DKOJIOTHYECKUE TTUPAMHUIBI Biologia.htm
L https://edsoo.ru/Predmet
76 N3menenus cooO1ecTB — CyKIeCCUH Biologia.htm
77 [Tpupoansie BKOCI/ICTCMBI.UBKOCI/ICTGMBI o3ep g:cr))lso/g/ i(?'f;?% rufPredmet
U peK. DKOCUCTEMbI MOPEH U OKEaHOB
78 [Tpupoansie BKOCI/IC”I;GMBI. DKOCHCTEMBI gfglso/g/ i(?'f;ct)% rufPredmet
TYHJp, JIECOB, CTETICH, IyCThIHb
https://edsoo.ru/Predmet
79 AHTpPOIIOT€HHBIE KOCUCTEMBI Biologia.htm
80 VYp6oskocucremsl. [IpakTrueckas padoTa 0.5 https://edsoo.ru/Predmet

Biologia.htm




«3yuenue u onucanue ypoo3KoCUCTEMBI»

3akoHOMEpHOCTH (POPMUPOBAHUST OCHOBHBIX

https://edsoo.ru/Predmet

81 B3aUMOJICICTBUI OPraHU3MOB B Biologia.htm
IKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN
82 Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM, g{ffag;ﬁ?&rwpredmet
OpPraHu3MCcHHOM, MOMMYJIALIUMOHHOM U
KOCUCTEMHOM YPOBHSIX
https://edsoo.ru/Predmet
b — e
83 nocgepa — oodmenmaneTapHas 000JI09Ka Biologia.htm
3emiu
https://edsoo.ru/Predmet
84 v B.U.B 0 LA
YeHHue €pHaJICKOTo 0 Ouocdepe Biologia.htm
https://edsoo.ru/Predmet
85 3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHOChepsl Biologia.htm
https://edsoo.ru/Predmet
K emie : .
86 PYFOBOPOTH BEIIECTE 1 Biologia.htm
OMOreOXMMHUYECKHUE IUKITBI
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI ht_tps://gdsoo.ru/Predmet
87 Biologia.htm
CyIIN
https://edsoo.ru/Predmet
88 YcToitunBoCTh OMOChepsl Biologia.htm
https://edsoo.ru/Predmet
89 OKOJIOTHYECKHE KPU3KUCHI U UX TIPUYMHBI Biologia.htm
https://edsoo.ru/Predmet
90 BosneiicTBue uenoBeka Ha 6nochepy Biologia.htm




AHTPOIIOT€HHOE BO3JICHCTBHE HA

https://edsoo.ru/Predmet

91 . N Biologia.htm
PaCTHTENBHBIN U KUBOTHBIA MUP
https://edsoo.ru/Predmet
92 Oxpana mpupoIsI Biologia.htm
N https://edsoo.ru/Predmet
OcHo e CTO oro ) )
93 HOBHBIC MPUHIIUIIBI YCTOWYHBOT: Biologia.htm
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PaHI/IOHaJ'II)HOC IMpUPOAOIIOJIE30BAHUE U https://edsoo_ru/Predmet
94 COXpaHEHHEe OMOJIOTHYECKOTr0 pa3HooOpasus Biologia.htm
SeMnn
95 O6006menue mo Teme «MUKPOIBOTIONHUS U €€ g[;[glsog ;q;(t)r%rw Predmet
Pe3yIBTAThDY
+ https://edsoo.ru/Predmet
O0o0611eHME 10 TEME «MaKpOIBOIIOLUA U €€ . .
96 B P t Biologia.htm
Pe3yIBTaThDY
O6006menue o teme «IIpoucxoxaeHue u ht_tps://gdsoo.ru/Predmet
97 Biologia.htm
pa3BHUTHE KU3HU HA 3eMIIC»
https://edsoo.ru/Predmet
O060611eHMEe 10 TeMe «[IponcxoxaeHue ! .
98 . P A Biologia.htm
YeJI0BEKa — aHTPOIIOTCHE3)
https://edsoo.ru/Predmet
O0006111eH1E TT0 TEME «IKOJIOTHS — HAYKa O ! .
99 B YK Biologia.htm
B3aMMOOTHOIIECHHUSIX OPTaHU3MOB)
100 O606meHue o TeMe «Opranu3Msl U cpea gltglso/g]/ ;éfl(t)r?wlrw Predmet
oOHUTaHUI»
101 O0006111eHNE TT0 TEME «DKOJIOTHUS BUIOB U https://edsoo.ru/Predmet

Biologia.htm




MOITYJISIIAID

https://edsoo.ru/Predmet

O6o06menue o Teme «buochepa — 1 Biologia.htm

102
rjio0ajgbHas SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

1. Beiconkas JI.B., Ipmmiur .M., PyBunckuii A.O. u apyrue; noxa peaakiueit [llymuoro B.K., [Iprmmmma .M. 10 - 11 k., AknuoHepHoe
obmectBo "M3narenscTBo "llpocemenne” Yriaydnennoe ooyuenue 2020 r

2. borpmanosa T.JI., Conmonosa E.A. buonorusi. CipaBOYHMK Uil CTAPLIEKIIACCHUKOB U MOCTynaromux B By3sl. — M.: ACT-npecc, 2016. boarosa
N.B. Coopuuk 3ana4 no obmei 6unonoruu s noctynaroux B BY3e1. — M.: Onukc 21 Bek, 2015.

3. 3axapos B.b, Mycradgun A.I'. OGmiast Ouonorus: TecThl, BOpockl, 3aaanus. — M.: [IpocBenienue, 2017. Banosa T.B., Kanunosa I'.C., Msrkosa
A.H. Coopnuk 3a1anuii no oduieit 6uonoruu. — M.: Ilpocsemenue, 2012.

4. Jarrepes H.Jl. Knonuposanue: npasaa u BeiMbicen. — CII6.: UK «Hesckuii mpocnext», 2012. Ilumenos U.H. Jlekuuu no oGreit Ouonoruu. —
Capatos: Jluuei, 2019.

5. Ilonomapena M1.H., Kopuunosa O.A., Jlomumuna T.E., Mxesckuii I1.B. O6mas 6uonorus. 11 knacc. — M.: Benrana-I'pag, 2014.

Peiimepc. [Tonynsipubrit 6buonoruueckuii cnoBaps. — M.: [Ipocsemenue, 2020.

7. Humkunckas H.A. I'enetuka u cenexuus: Teopus. 3aganus. Oteersl. — Caparos: Jluuneit, 2015,2019.

o



METOANYECKHE MATEPHUAJIBI VIS YUUTEJIA

1. buonorus. O6mas 6uomnorus. [Ipaktukym. 10-11 xmaccsl : yue6. mocobue s o0meoOpazoBat. opranu3anui : yrryon. Yposens / [I. M.
Hemvmmi, O. B. Cabnuna, JI. B. Beiconikas, I1. M. bopoaus]. — 3-e u3a. - M.: [IpocBemenue, 2017. — 143 c.
2. l'onuapos O.B. I'enernka. 3agauun. — Caparos: Jlureii, 2005. — 352 c. — (Cepus «buosorus»)

3. [IpakTuveckast Ouostorus It oJiMMITuaaHUKoOB / o pea. . A. Pemrerora, coct. I1. B. Bomommnua. — M.: U3natenscteo MITHMO,
2018. -351 c.

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.JTabopatopHnslit npakTukyM bronorus 6-11 knace (yueOHoe 31eKTpOHHOE H3AaHue), PecmyOnukaHCKUil MyIbTUMENa HEHTp MocCKBa.
Pecnybnukanckuii MyapTHUMEIMA IEHTP

2.0nextponHas oubnuoteka. [Ipocemenne. MynpTumeauitHoe yaeonoe nocooue M Ipocsemenne MEJIUA
3.91ia0c-1IeHTp AUCTaHIIMOHHOTO 0OpazoBanuss WWW. Km. ru /education

4. bonbmas sHnuknoneaus Kupunna u Medoaust (31eKTpoOHHOE yueOHOE U3TaHNE)

5. Anpeca caiitoB B IHTEpHETE

http://edu.1c.ru

WWW.Som.sio.ru

earHas KOJUIEKIUs 1M(ppoBbIX 00pa3oBaTeNIbHBIX pecypcoB: http://schoolcollection.edu.ru/.
www.bio.1september. ru — I'azera «buonorus» «IlepBoe CCHTIOPS»;

WWWw.nature.ru - HayuHble HOBOCTH OHOJIOTHHU;

www.herba.msu.ru - 6otannueckuii cepsep MI'Y;

WWW.MNr.gov.ru - caifT ¢ rocynapcTBeHHOU nHpopMaimeit MuHucrepcTBa

NIPUPOAHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Bruonornueckast KapTHHA MHpA.

https://infourok.ru/ - «Mudoypox»

https://prosv.ru/ - «IIpocBemieHue»

https://videouroki.net/video/biologia/ - «Buaeoypokn»

http://www.virtulab.net/ - BuptyasbHbie m1abopaTopHbie paboTHI
https://kvlar.ru/biologiya/praktikum/ - BupryanbHas 1abopatopus 1Mo GHOIOrUH

https://urok.1c.ru/ - BupTyanbHble 1abopaTopHbIe paOOTHI IO O0IIEH OHOIOruu



https://urok.1c.ru/

https://edsoo.ru/Predmet Biologia.htm
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