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[Ipn pa3paboTke amanTUPOBAHHOW MPOTPAMMBI IO OHOJIOTHUHU
TEOPETUYECKYIO OCHOBY JUJISI OMPEICIICHHsI MOAX0JA0B K (hOPMHPOBAHUIO



comepkaHusi ~ ydueOHoro  mpeamera  «buoNOrus»  COCTaBWIIM:
koHuentyanbabie nonoxenuss ®I'OC COO o B3anMo00yCIOBICHHOCTH
1esei, comepkaHusi, pe3yiabTaToB 00ydeHUss U TpeOOBaHUII K YPOBHIO
HOJITOTOBKU BBIMTYCKHHUKOB, MOJIOXKEHHUS 00 OOIIMX LENAX U MPUHIUMNAX,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSTHHE CUCTEMBI CPETHETO OOIIETro
oOpazoBanust B Poccuiickoil @Pepepanuu, a TakXKe IOJIOKEHUS O
cnenupuke OMOIOTHH, €€ 3HAYEHWU B IMO3HAHWU KUBOW NPUPOJABI U
obecrieyeHUr CYIIECTBOBaHMS ueloBeueckoro oomiectBa. CorjiacHo
Ha3BaHHBIM TOJIOXKEHUSM, OTIPEAeTICHbl OCHOBHBIC ()YHKITUU MPOTPAMMBI
10 OMOJIOTHH U €€ CTPYKTYpa.

AnantupoBaHHasl mporpaMma Mo OHOJIOTHH AAa€T MPEACTaBICHUE O
nensix, 00 obmiel crpareruu OOy4eHMs, BOCIHMTAHHUS UM Pa3BUTHUSA
oOyyaroruxcst ~ cpeacrBamMu  ydyeOHoro  mpeamera  «buonorusy,
onpezenseT 005f3aTeabHOE NPEIMETHOE COJEP)KAaHUE, €r0 CTPYKTYpY,
pacmpejeneHue O pa3denaM MU TeMaM,  PEKOMEHIYyEeMYIO
IOCTIEIOBATEIbHOCTh M3YUYE€HHUA Y4eOHOTro MaTepuaiga C  Y4ETOM
MEXIPEIMETHBIX u BHYTPHUIIPEIMETHBIX CBsI3EH, JIOTUKH
00pa30BaTeNbpHOrO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yYaroIMXCsl.

B amantupoBaHHO# mporpaMMe Mo OWOJIOTHH TaKXKe YYUTHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM U
IpeIMETHBIM pe3ysibTaTaM 00ydeHus B OPMUPOBAHUN OCHOBHBIX BHIOB

y4eOHO-T103HaBaTEIbHOU NEeSATeIbHOCTH/y4eOHbIX JIEUCTBUN
00yJaroImmXcst j5(0) OCBOEHHIO COJIEpIKaHUS OMOJIOTMYECKOTO
00pa3oBaHuUs.

B mporpamme mo Ouonoruu (10—11 kmaccel, 6a30BbI YPOBEHB)
peain30BaH MPUHIUI [PEEMCTBEHHOCTH B M3yY€HUH OHOJIOTHUH,
Onaromapsi yeMy B HEM MpoCMaTpUBAETCsl HANPaBICHHOCTh Ha pa3BUTHE
3HaHUH, CBSI3aHHBIX C  (OPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOIO
MHUPOBO33pEHUS, LIEHHOCTHBIX OPUEHTALMNA JIMYHOCTH, SKOJIOTHUECKOIO
MBIIUICHUS, TPEICTABICHUNA O 30POBOM 00pa3e XKM3HU U OeperxHBbIM
OTHOLIEHHEM K OKpyXKaruled npupoaHoit cpene. [lostomy Hapsany c
U3y4eHUEM OOIIEOMOJIOTMYECKUX TEOPUHM, a TaKKe 3HAHUU O CTPOCHUHU
KHUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIECCOB B TpOrpaMMe IO OHOJIOTUW YJICIEHO BHHMAaHUE
WCTIOJIb30BAaHUIO TOJNyYEHHBIX 3HAHWW B TIOBCEAHEBHOW IKU3HU IS
pelieHuss MOPUKIAJHBIX  3aJa4, B TOM 4Yucjle: NpOodUIAKTUKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YeJIOBEKa, MEIUKO-T€HETHUYECKOro
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUS 3KOJOTMYECKH II€JIECO00Pa3HOro
IIOBEJICHUS B OKPYXawUlEed MPUPOJHOW Cpele, aHaiav3a BIHSHUS
XO3SIICTBEHHOM JESITEbHOCTH YEJIOBEKa Ha COCTOSHHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX OKOCHUCTEM. YCHJIEHHE BHHMMaHUA K NPUKIATHON



HampaBJIeHHOCTH Yy4yeOHoro mnpenMera «buonorus» mnpoauKTOBaHO
HEOOXOIUMOCThIO OO€ecreueHus YCJIOBUM JUIsl PEIICHUS OJHON U3
aKTyaJIbHBIX 3aj[ad IIKOJBHOTO OMOJIOTMYECKOro oOpa3oBaHUs, KOTOpas
npenmnonaraer  GOpMHpPOBaHHE y  OOYYaIOMUXCS  CHOCOOHOCTH
aJanTUpPOBAaTbCS K  M3MEHEHUAM  JAUHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpeaHero o0mero oOpa3oBaHUS 3aHUMAET
BakHOe MecTo. OHa oOecrneunBaeT (GoOpMHUpPOBAHHE Y OOYUYAIOIIUXCS
IpEICTaBICHU O HAy4YHOM KapTUHE MHpa, paclupsieT u o00o0Imaer
3HaHUS O XMBOM NIPUPOJE, €€ OTIMYUTEIBHBIX IPU3HAKAX — YPOBHEBOU
OpraHu3allMd U 3BOJIOLMHU, CO3AAET YCJIOBHUS JiA: MO3HAHUS 3aKOHOB
KUBOM mpuUponbl, QopMupoBaHusi (GYHKIUOHATBHOM T'PAMOTHOCTH,
HABBIKOB 3JI0POBOr0 M 0€30MacHOro obpasa >KHU3HHU, JKOJIOTHMYECKOIrO
MBIIUICHUS, HEHHOCTHOI'O OTHOUIEHUS K )KMBOM MIPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHue OWONIOTHA HMEET TaKkKe Uil pelIeHus
BOCIMTATEIbHBIX M PA3BUBAIOIIMX 33]1a4 CPEAHET0 00IIero oopa3oBaHus,
couuanu3anuu odOyvaromuxcs. HM3ydyenue Ouonornn oOecnedyrnBaeT
ycioBus 7151 GOPMHUPOBAHUS WHTEIUICKTYTbHBIX, KOMMYHUKAITMOHHBIX H
UH(OPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJBTYpPbl, CIIOCOOCTBYET
UHTErpaudyd OMOJIOTMYECKUX 3HAHWM C MPEACTABICHUSIMU U3 JPYrUX
y4eOHBIX MPEAMETOB, B YACTHOCTH, (U3UKH, XMUMHUU U Teorpadum.
Ha3BaHHble TOJIOXKEHUS O MpeAHa3HAYeHUW YYEOHOro mpeaMeTra
«buonorus» cocTaBuiIM OCHOBY JJIS ONPEIEICHUS MOIX0I0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €TO COAEPKAHUS, IPEACTABICHHOTO B POrPAMME I10
ouosoruu.

Ot60p comepkanusi yueoHoro npeamera «buonorus» Ha 6a3oBoM
YpPOBHE OCYHICCTBJIEH C MO3UIMKA KyJIbTYpOCOOOpPa3HOTO MOAXO0/a, B
COOTBETCTBUM C KOTOPBIM OOyYaromIMecs NOJDKHBI OCBOWUTH 3HAHUS U
yMEHUS, 3HA4UMbIe Juis  (opmMupoBaHHS ~ OOIIEH  KYJIBTYpHI,
ONpENEISIONME aJeKBAaTHOE IIOBEJCHUE YEJIOBEKA B OKpPY’KaoIIEH
NPUPOJIHON cpelle, BOCTpeOOBaHHBIE B TMOBCEJHEBHOW JKU3HH U
MpaKkTUUEeCKON aesTeabHOCTH. Ocoboe MECTO B 3TOW CHUCTEME 3HAHUI
3aHUMAIOT DJJIEMEHTHl COJEP)KaHMSI, KOTOpPbIE CIIy>)KaT OCHOBOM IS
dbopMupoBaHUs MPECTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHE  MUpa M I[IEHHOCTHBIX  OpHUEHTAlUsAX  JIMYHOCTH,
CIOCOOCTBYIOIIUX T'YMaHU3AIMKU OUOJIOTHYECKOT0 00pa30BaHMUs.

CTpykTypupoBaHuE€  CcoOjAepX aHus y4eOHOro marepuaia B
nporpaMme Mo OHOJIOTMH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO
3HaYeHUs 3HAHUM 00 OTIMUYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O
€€ YpOBHEBOM OpraHu3allid W 3BOJIONUU. B COOTBETCTBHM C 3TUM B
CTpyKType yueOHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONIINE



coaepkarelbHble JIMHUM: «buomorus kak Hayka. MeToIbl Hay4HOrO
no3Hanus», «Kierka kak Ouonormueckas cucremay, «OpraHu3m Kak
Oouosornyeckas cucreMa», «CucremMa U MHOTO0OOpasue OpPraHuyecKoro
MUpay», «IBOIIOLHMS KUBOU IPUPOIBD, «DKOCUCTEMBbI U MPUCYIINE UM
3aKOHOMEPHOCTH.

Hene uzyuyenuss yudeOHoro mnpenmera «buonorus» Ha 0a3o0BoM
YpPOBHE — OBJIaJIcHUE OOYy4YalIUMHUCSI 3HAHUSIMHU O CTPYKTYpHO-
(GYHKIIMOHAIBHOM OpraHu3alMu  KUBBIX CHCTEM pPa3HOro paHra H
NpUOOpETeHHE YMEHHM MWCMIOJb30BaTh ATHU 3HAHUS [JII TPAMOTHBIX
NEUCTBUA B OTHOIIEHHMH OOBEKTOB JKMBOM MPUPOABI M PEIICHUS
Pa3JIMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEYMBACTCS PEIICHUEM CIISTYIONINX 3a/1a4:

OCBOEHHE OOYyYalOIIMMHKCS CHCTEMbl 3HAHUH O OHOJOTHYECKHUX
TEOPUSX, YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBUIAX,
CITy aIuX OCHOBOU Jisi (HOPMHUPOBAHMSI TIPEACTABICHUA O €CTECTBEHHO-
HAy4YHOW KapTUHE MHUpa, O METOJaX HAy4YHOIro IO3HAaHUS, CTPOCHUH,
MHOTO00pa3uu W OCOOCHHOCTSIX JKHBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHU3alliU, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX MCCIICIOBAHUSIX
B OMONIOTHH;

dbopmupoBaHue y oOyyJaroumxcs MO3HABATEIbHBIX,
MHTEJUIEKTYaJbHbIX M TBOPYECKUX CIIOCOOHOCTEH B MpOIleCCe aHaau3a
JAHHBIX O MYTAX Pa3BUTHS B OWOJIOTMM HAyYHBIX B3IJISIOB, UJICH U
MOAXOJO0B K U3YUYEHHIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allly;

CTaHOBJICHHE y 00ydYaroumxcs o01en KyJabTypbl, (yHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBACHITH W OLICHUBATh SBJICHUS
OKpY>Karollero MUpa *KUBOW MPUPOJbl HA OCHOBAaHWUU 3HAHUU W OIIBITA,
MOJIYYCHHBIX TIPU U3YUEHUN OMOJIOTUH;

dbopmupoBaHue y O0Oy4alOmUXCS yMEHUH  WJUTFOCTPHUPOBATH
3HaYeHUE OWOJOTMYECKUX 3HAHUM B MPAKTUYECKON AEeSTEIbHOCTU
YEeJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUM U
arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTU B BO3MOXXHOCTU TO3HAHUS YEJIOBEKOM
KUBOM TPUPOJIBI, HEOOXOIUMOCTU OEpPEKHOr0 OTHOIICHUS K HEeW,
COONIOJIEHNsT JTHUYECKMX HOPM TMpU TMPOBEAECHUU OUOJIOTMYECKUX
HCCIIeJOBAHMU;

OCO3HaHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWM I TOBBIIICHUSA
YPOBHSI DKOJIOTHUECKOW KYJIbTYpbl, Uit (OPMHUPOBAHUS HAYYHOTO
MHUPOBO33pEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUW U YMEHUW B TOBCEIHEBHOU
YKU3HU JIJ1s1 OLIEHKH MOCEJCTBUIM CBOEH JEATEIIbHOCTH 110 OTHOUIEHUIO K



OKpy)Karommel cpeae, COOCTBEHHOMY 370pOBBIO, OOOCHOBaHHE U
coOmrosienre Mep NpodUIaKTUKU 3a00JIEBaHHA.

B cucteme cpennero o6miero oopazoBanus «buonorus», nzyuaemas
Ha 0a30BOM YpOBHE, SIBISETCA O00s3aTEIbHBIM YUYEOHBIM TPEIMETOM,
BXOJAIIMM B COCTaB TMpeaMeTHON oOmactu «EcTecTBeHHO-HAy4YHBIC
IPEMETHD).

Jns m3ydeHust OMOJIOTMM Ha 0a30BOM YPOBHE CPEIHETO OOIIEro
obOpazoBanusi orBojautcs 68 yacoB: B 10 kimacce — 34 uaca (1 yac B
Henento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COJEPXAHME OBYUYEHUA

10 KITIACC

Tema 1. buoJsiorusi kKak Hayka.

buonmornss kak Hayka. CBsa3b OWOJOTMM C OOIIECTBEHHBIMU,
TEXHUYECKUMU U JIPYTMMU €CTECTBEHHBIMH Haykamu, duiocodueil,
ATUKOHM, O3CTETUKOM u TmpaBoM. Ponb Ouonormu B GHOpMHPOBAHUU
COBPEMEHHOM HayYHOU KapTUHBI Mupa. Cuctema OMOIOTHYECKUX HAYK.

MeToapl TIO3HAHUS KUBOW MPHUPOLI (HAOMIOACHUE, SKCIIEPUMEHT,

OINMCaHUE, U3MEpPEHHUE, KJaccupukanus, MO/IEJIMPOBAaHUE,
CTaTUCTUYECKasi 00padOTKa JAHHBIX).
JdeMoHcTpanuu:

[Toptpetsr: Y. HJapsun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u
®. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MPUPOIBD.

JlaGopaTopHble U NpaKkTHYeCKHe padoThl:

[Ipaktuueckas pabora Ne 1. «Vcronb3oBaHue pa3iMuHbIX METOOB
IPU U3yYECHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbl U MX OPraHU3ALUS.

JKuBble cuctembl (OMOCHCTEMBI) KaK MPEAMET U3yUYCeHUS OMOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpolicTBa OMOCHCTEM M HMX pa3HOOOpasue. YPOBHU OpraHu3aluu
OMOCHCTEM: MOJEKYJISIPHBIN, KJICTOUHBIA, TKAHEBBIN, OpPraHU3MEHHBIN,
MOMYJISILIMOHHO-BUI0BOM, IKOCUCTEMHBIN (6roreoneHOTHYECKUiN),
ounochepHbIil.

JdeMoHcTpanuu:

Tabmuupbl u cxembl: «OCHOBHBIE MPU3HAKU KUZHW», «YPOBHU
OpraHU3alUU KUBOU IPUPOIBD.

Ob6opynoBanue: Mmojens mosekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHUM  COCTaB  KJIETKA. XHUMHYECKUE  DJIEMEHTHI:
MaKpO>3JIEMEHTbI, MUKPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIHUKM BOJIBI U MUHEpAJbHBIX BellecTB B kieTke. [loanepxxanue
OCMOTHYECKOI0 OanaHca.

benku. CocraB u ctpoeHue 0enkoB. AMUHOKUCIOTBI — MOHOMEPHI
oenkoB. HezaMeHMMbIE ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKHCIOTHBIM
COCTaB. YPOBHHM CTPYKTYypbl O€IKOBOM MOJIEKYJbl (II€pBUYHAS,
BTOpUYHAs, TPETUYHAsS U UETBEPTHUYHAS CTPYKTypa). XUMHUUYECKHUE
cBoMcTBa OeKoB. buonornueckue PyHKIMU OEIKOB.



depmMeHTHl — OUoNoruYecKkue Karanuszaropbl. CtpoeHue dhepmeHTa:
aKTUBHBIA  TEHTp, cyOctpatHas cnenuduyHocTth. KodepMeHTsI.
Butamunbl. OTiauanst pepMEHTOB OT HEOPTAaHUYECKUX KAaTaIH3aTOPOB.

VYrieBoasl: MOHOcCaxapubl (TJIFOK03a, prbo3a U JAe30Kcuprd03a),
nucaxapuibl (caxaposa, JIaKTo3a) U mojucaxapuibl (Kpaxmal, TJIMKOTEeH,
1eJU0103a). buonornueckue GyHKIUU YIIIEBOIOB.

Jlunuaer: TPUTIULEPUIBI, dbochomunusl, CTEPOUIBL.
I'uppodpunsHO-ruapodoOHBIE  cBoOMicTBA. buonmornuyeckue  (QyHKUMH
munuaoB. CpaBHEHUE YIJIEBOJIOB, O€IKOB M JIMMHUJOB KaK MCTOYHUKOB
SHEPIUHu.

Hyxneunnoseie kucnorsl: [JHK u PHK. Hykieoruner — MoHOMEpHI
HyKJIeuHOBBIX KucnoT. Ctpoenune u ¢yukuun JHK. Crpoenue wu
dbyukiuu PHK. Buasl PHK. AT®: ctpoenue u pyHKIHH.

Huronoruss — nHayka o kierke. KierouHas teopuss — IpuMep
B3aMMOJICUCTBHUS Haed W (HaKTOB B HAYYHOM TMO3HAHUH. MeTomabl
V3y4EHUS KIETKHU.

Krerka xak memnoctHas xuBasi cuctema. OOIIme mpru3HaAKA KJIETOK:
3aMKHyTasi HapykHas MeMOpana, moinekynsl JIHK kak reHernueckwii
anmnapar, CuCTeMa CUHTe3a Oenka.

Tunbl  KIETOK:  JyKApHOTHYECKass M MNPOKAPUOTHYECKAS.
Oco0EHHOCTH CTPOEHMS MPOKAPUOTUYECKON KieTku. Kiierounast cteHka
Oaktepuii. CTpoeHHE JYKapUOTHYECKOM KiIeTKH. OCHOBHBIE OTIMYMS
PaCTUTENBHON, ’KUBOTHOU U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE  CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKa,
IIIMKOKAIMKC, uX ¢yHkuuu. [Ina3zmaruueckass memOpaHa, e€ CBOMCTBaA U
dbynkuuu. [{utomnasma u e€ opranouasl. OgHOMEMOpaHHBIE OPTaHOUIBI
kierku: OIIC, ammapatr T'onbmku, au30ocombl. I[lonyaBTOHOMHBIE
OpPraHoubl  KJIETKU: MHUTOXOHJpPHUM, IUIacTUAbL. lIpoucxoxneHue
MUTOXOHAPHHA H muiactua. Buael mmactun. HememOpaHHBIE OpraHOMIBI
KJIETKU: puOOCOMBI, KJIIETOYHBIN LIEHTP, HEHTPUOIH, PECHUYKH, KIYTHKHU.
OyHKIHUHA OPraHOUIOB KJIETKH. BKIIFOueHusI.

Anpo — perynsaTtopHslii HeHTp KieTku. CTpoeHue snupa: snepHas
000J104YKa, KapuoIuIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEUIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpersl: A. JleBenryk, P. I'yk, T. IIBann, M. Ilneiinen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Junarpammel: «PacripeneneHne XuMHUYECKUX 3JIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenue XUMUYECKUX SJIEMEHTOB B JKUBOU IPUPOJIEY.

Tabmuuer u cxemsl: «llepuogmdeckass TabnuIa XUMHYECKHX
eMeHToBy, «CTpoeHrne MOJIEKYJbl BOHb», «buocuHTes Oenkay,



«Ctpoenue Mousekyibl Oenka», «Ctpoenue pepmenta», «Hykinennosbie
kucinotel.  JHK», «Crpoenne wMonekynsl ATD», «Ctpoenue
YKapHOTUYECKON KIIETKN», «CTpoeHHe )KMBOTHOM KIIETKW», «CTpoeHue
pacTUTENbHOW  KIETKN», «CTpO€HHE MNPOKAPUOTUYECKOW KIETKWY,
«CtpoeHue sasipa KIETKN», «YTIEBOAbD, «JIUMHABD.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyAOBaHHE  JUIA
IIPOBEICHUSA HaO0JII0ICHUI, U3MEPEHNUN, JKCIIEpUMEHTOB,
MUKpONpPENnapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIIETOK.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

JlaGopatopnas pab6ora Ne 1. «/3yueHue KaTaqauTUUYECKOM
aKTUBHOCTU (DEpMEHTOB (Ha MpUMEpEe aMujIa3bl WM KaTalla3bl).

Jlabopatopnass pabora Ne 2. «UM3yueHue CTpOeHUS KIIETOK
pacTeHuM, >KMBOTHBIX W OakTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKPOIIPENApaTax u UX OMUCAHUEY.

Tema 4. /KusHeaesiTeJbHOCTb KJIETKH.

OOMeH BelecTB, WM METa0oau3M. ACCUMMIIALUS (TIACTHYECKUN
OOMEH) W JUCCUMWIAIUS (SHEPTeTHUECKH OOMEH) — JIBE CTOPOHBI
€MHOro Ipolecca MeTadbonu3Ma. Poib 3aKOHOB COXpaHEHUs! BEIECTB U
SHEPruy B IOHUMAaHUU METa00JIU3Ma.

Tunbl oOmMeHa BemiecTB: aBTOTPOGHBIA U TreTepoTpodHbIi. Poib
(depMeHTOB B 0OMEHE BEILIECTB U MPEBPAILCHUHN SHEPTUH B KIIETKE.

®dorocunte3. CBeroBass U TeMHOBas (pa3bl PorocuHTe3a. Peakuuu
dotocunteza. DPPexkTuBHOCTL (PoTOCHMHTE3a. 3HaueHue (POTOCUHTE3A
Uil KkM3HUW Ha 3emuie. BrausiHue ycnoBuil cpeipl Ha (OTOCHUHTE3 H
CIOCOOBI MOBBIIIEHUS €TI0 TPOYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3.  XEMOCHUHTE3HWpYIolue  OaKTepHH. 3HaueHue
XEMOCHHTE3a JJIs1 )KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMEeH B KIJeTKe. PaclieruieHue BElecTs,
BBIICJICHNE W  AKKyMYJUMPOBaHUE DSHEPruM B  KIETKE. OTalbl
sHEpreTudyeckoro obmena. [numkonu3. bpoxkeHue ©W  €ro BHIBL
KucnopogHoe okwuciieHHe, WM KJIETOYHOE JbiXaHue. OKHCIUTEIbHOE
dbochopunupoBanue. DPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

Peakiiuu matpuunoro cuntesa. ['enetuueckas nndopmanus u JJHK.
Peanuzanus reHetndeckoil nHpopmanuu B KieTke. [ eHeTnyeckuid Ko u
ero cBorctea. Tpanckpunuus — matpuusblii cuare3 PHK. Tpancnsaunsa —
OouocuHTe3 Oenka. ODtambl TpaHciaauuu. KoaupoBaHue aMHUHOKHUCIOT.
Ponw pubocom B OnocuHTE3€E OEmKa.

Heknerounsle ¢GopMbl Xu3HH — BUpYChl. McTopusi OTKpBITHS
BupycoB (/. W. BanoBckuii). OCOOEHHOCTH CTPOCHHS U KUZHEHHOTO
uKJIa BHUpPycoB. bakrepuodaru. bose3sHu pacTeHHil, >XUBOTHBIX W
YelloBeKa, BhI3bIBAEMbIE BHpycamMH. Bupyc mMmyHOoneduuTa yenoBeka



(BUY) — BozOyautens CIIM[la. O6paTHas TpaHCKpUIIUs, peBepTaza u
uHTerpasa. [Ipodunaktrka pacipocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . Usanosckuii, K. A. Tumupsses.

Tabmuiel W cxeMbl: «Tumbl  mHTaHHS», «MeTabomu3m»,
«MuTtoxoHIpUD», «OHEPreTuYeCcKuii oOMen», «Xnopomacry,
«Dorocunred», «Ctpoenue [IHK», «CtpoeHue u (PpyHKIHMOHHPOBAHUE
reHa», «Cunrte3 Oenka», «['enernueckuit  kom», «Bupycem»,
«bakrepuodarn», «CrtpoeHue u >ku3HeHHbIM Uk Bupyca CIIM/la,
oaxTepuodaray, «Pemnmukarus JHK».

OGopynoBanue: Mojaenu-aniukanuu — «Yasoenue JIHK wu
TpaHcKkpunuus», «buocunrted Oenka», «CTpoeHHE KIETKW», MOJIEINb
ctpykrypsl JJHK.

Tema 5. Pa3dMHoxeHMe M MHIUBHAYAJbHOE Pa3BUTHE
OpPraHu3MoOB.

Kierounbslii 1MKN, WIM JKU3HCHHBIM MUK KiIeTkd. MHTepdaza u
muto3. [Ipomeccel, mporekatomue B untepdase. Perumkanus — peakuus
matpuuHoro cunteza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBII HAOOP
— KapuoTull. JIMIJIOWIOHBIM W TarIOWJHBI XPOMOCOMHBIE HAOOPBHI.

XpoMaTuasl. [utonoruueckue OCHOBBI Pa3MHOXKEHUS u
VHIMBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.
Henenne knetkm — wMuto3. Craaum wmutosa. [Iporeccsr,

MPOUCXOJIAIIME HAa Pa3HbIX CTaAUSX MHUTO3a. bBHOJOrHYeckuit CMBICTT
MHUTO3a.

[Iporpammupyemast THOEb KJIETKH — aroITo3.

dopMBl Pa3MHOKEHHUSI OPraHU3MOB: OECIIOJI0e M IMOJ0BOE. Buibl
Oecrosyoro pa3MHOXKEHHS: JIeJICHUE HaJBOE, ITOYKOBAaHUE OJHO- U
MHOT'OKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BETE€TATUBHOE Pa3MHOXKEHUE.
HckyccTBeHHOE  KIIOHUPOBAHHME OpPraHU3MOB, €ro 3HAuY€HHE IS
CEJICKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, mpoUCXOAIINE HA CTaAUAX
meno3a.  IloBemenme  xpomocom B Meuo3e.  Kpoccunrosep.
buonornyecknit CMbICI U 3HAYEHUE MENUO03a.

l'amerorenes — mporecc oOpa3oBaHUsA TIOJIOBBIX KJIETOK Y
KUBOTHBIX. [l0JIOBBIE JKelie3bl: CEMEHHUKU U ssudHuKH. OOpazoBaHue U
pa3BUTHE TIOJIOBBIX KIIETOK — TaMmeT (CIepMaTo30uj, SHIIeKIeTKa) —
cnepmaTtoreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS SUILEKIETOK U
criepMmaro3ouioB. Omiogorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3Butue  (OHTOTEHE3).  DMOpPHUOHAIBHOE
pasBuTtHe (AMOpHWoreHe3). OTambl SMOPHOHAIBHOTO  PAa3BUTHS Y



MO3BOHOYHBIX JKMBOTHBIX: JpOOJEHUE, TacTPYJslvs, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI TOCTAIMOPHUOHAILHOTO PA3BUTHUS:
npsiMmoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpenbpl Ha pa3BUTHE
OpraHu3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOTEHE3 IIBETKOBOI'O PACTEHUS:
CTPOEHHE CEMEHU, CTAJINU PA3BUTHS.

JdemoncTpanuu:

Tabmuiet U cxembl: «@DOpMbl  Pa3MHOXKEHUST OPraHU3MOBY,
«/IBOMHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereratuBHOE
pa3MHOXEHUE pacTeHui», «/lenenue kierku Oaxtepuity, «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHue XpoMOCOMbD», «KIIETOUHBIA LUK,
«Pemmukamusa  JITHK», «Mwuto3», «Meho3», «llpsmoe u Hempsimoe
pa3Butue», «l'aMeToreHe3 y MIEKOMUTAKOIIUX U YeJoBeKay, «OCHOBHbIE
CTaJy OHTOTECHE3A.

OO6opynoBaHue: MHUKPOCKOI, MUKpompenapaTsl «CriepMaTo30ubl
MJICKOIIMTAIOLIETO», «SHuekneTka muekonurarouero»y, «Kapuokunes B
KJIETKaX KOpelIKa JIyKa», MarHuTHas MoJeib-aniuiukanus «JleneHue
kieTkn», monens JIHK, momens Merada3Hoit XpoMOCOMBI.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

JlaGopatopnass pabora Ne 3. «HaOmromenwme mwuTO3a B KIETKax
KOHYMKA KOPEUIKa JIyKa Ha TOTOBBIX MUKPOIIpEapaTax».

JlaGopartopnas pabora Ne 4. «3yueHue CTpOCHHS MOJOBBIX KIETOK
Ha TOTOBBIX MUKPOIIpPENaparTax».

Tema 6. HacsieicTBEHHOCTh 1 K3BMEHYHBOCTH OPraHU3MOB.

[Ipenver u 3agaun reHeTuku. Mctopust pa3BUTUSI T€HETUKHU. Poiib
IUTOJIOTUM W HMOPHUOJIOTMM B CTAaHOBJICHMM TEHETUKU. Bxman
POCCHIMCKUX M 3apyOEKHBIX YYEHBIX B Pa3BUTHE TE€HETUKH. MeTonbl
TeHETUKUA (THOPUIOIOTHYECKUH, IUTOTEHETUYECKUNM, MOJEKYJSIPHO-
reHeTuueckui). OCHOBHbIE TE€HETHMYECKHUE TMOHATUSA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJEIOBAHUS NPU3HAKOB, YCTAaHOBIIEHHbIE [
Mennenem. MoHOTUOpPUAHOE CKpelllUBaHUE. 3aKOH eAMHOO0Opa3us
ruOpuIoB TiepBOro TmoKojieHus. IlpaBuno pgomuHUpoBaHuUs. 3aKOH
paciieruieHds npu3HakoB. [umore3a uyuctoThl ramer. [lonmHoe wu
HETIOJIHOE JIOMUHUPOBAHUE.

JuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHUMOTO HacCJeI0BaHUS
npu3HakoB. [lUToreHeTHYecKne OCHOBBI JUTHOPUIIHOTO CKPEIIMBAHMSL.
AHanuzupymomee ckpeuBaHue. Vcnonb30BaHHWE —aHAJIU3HPYIOIIETO
CKpEIIMBaHUs JUTsl ONIPEACIICHUs TEHOTHIIA OCOOH.



CuernnenHoe HacjenoBaHue mpusHakoB. Pabora T. Moprana mo
CLEIUICHHOMY HAacJEJOBAaHUIO T'€HOB. HapylieHue cueruieHusi reHoB B
pe3ysbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUsI HACJIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEAeSEHuE Moja. AyTOCOMBI H
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE U Te€TepPOraMEeTHBIE OPTaHU3MBI.
Hacnenosanue npu3HakoB, CLHEIIIEHHBIX C MOJIOM.

N3menunBOoCTh. Buabl HM3MEHYMBOCTH: HEHACJIEACTBEHHAS U
HaclieACTBeHHasd. Poisib cpenbl B HEHACIEACTBEHHOW WM3MEHYMBOCTH.
XapakTepucTuka MOJAU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuanuoHHbBIN
pan U BapualnMoHHas  kpuBas. Hopma  peakuuum — mpu3Haka.
KonnuecTBeHHbIE M KAUE€CTBEHHbIE MPU3HAKM M MX HOPMA pEAKLUU.
CBoiicTBa MOIM(UKAITMOHHONW U3MEHUYHUBOCTH.

Hacnencreennas, 158105 TEHOTUITNYECKAs, W3MEHYHUBOCTb.
KomOunaTnBHas M3MEHUMBOCTh. Melo03 M IOJOBOM IPOIECC — OCHOBA
KOMOMHATUBHOM  M3MEHYMBOCTH.  MyTalMoHHass  W3MEHYUBOCTD.

Knaccudukanus myranmii: TeHHbIC, XPOMOCOMHBIE, TeHOMHBIE. YacToTa
U NpUYUHBl MyTalui. MyTtareHHble (pakTopbl. 3aKOH TOMOJOTHYECKUX
pAIOB B HacieACTBEHHOM n3MeHunBoctr H. M. BaBunosa.

BuesnepHnas HacneACTBEHHOCTh U U3BMEHYUBOCTD.

['enernka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOMbBI

T€HETUKU YEJI0BEKA: reHeaJIOTMYECKUM, ONMM3HEIOBEIHN,
[UTOTCHETUYECKUH, OMOXMMHUYECKHM,  MOJICKYISIPHO-TEHETUUECKHUH.
CoBpeMeHHOE OIPELICIICHUE FCHOTHUIA: ITOJJHOTEHOMHOE

CEKBCHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM uucie ¢ nomoupsro [ILP-
ananu3a. HacnencrBeHHble 3a00s€BaHUs YEJIOBEKAa: TeHHbIC OOJIE3HH,
00JIe3HM C HACIIECTBEHHON MPEapacloioKeHHOCThI0, XPOMOCOMHbBIE
6omne3nu. ComaTU4ecKue U reHepaTuBHbie MyTaruu. CTBOJIOBBIE KICTKH.
[IpunIMTIBI 3M0pOBOTO 00pa3a KU3HH, NUATHOCTHKH, MPOQPIIAKTUKA H

JICYECHUS TEHETUYECKUX OoJe3Hel. Menuko-reHeTH4eCKOoe

KOHCYJIbTUPOBAHUE. 3HaueHue MEIUIUHCKON T€HETUKHU B

NpeAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHUI YEIOBEKA.
JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UeTBepHKOB,
H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuubr u  cxembl: «MOHOTMOpHUIIHOE CKpEUIMBAaHUE U €ro
HUTOT€HETUYECKAas:  OCHOBa»,  «3aKOH  pACIICIUIEHUS WU €ro
IIUTOTEHETUYECKass OCHOBa», «3aKOH YMCTOTHI ramer», «JlurubpumHoe
CKPEIIMBAHUEY, «{uromornueckue OCHOBBI JTUTHOPUTHOTO
CKpemuBaHus», «Meno3», «B3anMOIEUCTBUE aJUIEIbHBIX TE€HOBY,
«l'eHeTnueckne KapThl PACTEHUW, KUBOTHBIX U 4YeJOBEKay», «['eHeTnka



noyia», «3aKOHOMEPHOCTH HACIEIOBaHMS, CLEIUICHHOTO C TIOJIOMY,
«KapuoTumnbsl yenoBeka U IKUBOTHBIX», «BHIBI HW3MEHUYMBOCTHY,
«MoaudukanuonHas U3MeHUNBOCThY, «HacnenoBanue pesyc-gakropay,
«I'enernka rpyni KpoBmw», «MyTalMOHHAsA ©3MEHYUBOCTH.

O6opynoBanue: MO/JIENTA-ANIUIMKA AN «MonorubpuaHoe
ckpeumuBaHue»,  «HemonmHnoe ~— nomuHMpoBaHue», — «/urubpuaHoe
cKkpemunBanuey, «llepekpéct xpoMocom», MUKPOCKOIT U MUKpoOIpenapar
«/Ipo3oduna» (Hopma, MyTanuu (OpMbI KpPbUIBEB U OKpAacKd Teja),
repOapuii «I'opox MOCEeBHONY.

JlaGopaTopHblie U NpakTH4YeCKHUe padoThl:

Jlabopatopnass  pabora Ne 5. «M3ydeHue  pe3ysbTATOB
MOHOTHOPHUJIHOTO U JAWTHOPHUAHOTO CKpELMBaHUS Yy Apo30(Uibl Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Jlabopatopnass pabora No 6. «M3ydenne wmoaupUKaIMOHHON
WU3MEHYMBOCTH, IOCTPOEHHWE BAapHUALMOHHOTIO psla W BapUALMOHHOU
KPUBOW».

JlabopatopHasi pabora Ne 7. «AHanu3 MmyTtanuil y Apo30puisl Ha
TOTOBBIX MHUKpOIIpenaparaxy.

[TpakTuueckas padora Ne 2. «CocTaBiieHHe U aHATU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekniust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa M TMPOLECC. 3apOXKICHUE CEIEeKUUU U
noMectukauusd. Yuenue H. . BaBunoBa 0 LeHTpax IPOUCXOXKACHUS U
MHOT000pa3usi  KyJIbTYpHBIX pacTeHuid. LleHTphl MpPOUCXOXKICHUS
JOMAIIHUX KUBOTHBIX. COpPT, MOPOIa, ITAMM.

CoBpeMeHHBIE METOJIbI CeNeKIMU. MacCoBbIM M MHIWBUIYaIbHbBIN
OoTOOpBl B CEJNEKIMH pacTeHUul U KHUBOTHbIX. OLIEHKa 3KCTephbepa.

bnuskoponcTBeHHOE CKpeluBaHuE — UHOpuAMHr. Yucras JIUHMSL.
CkpemrBaHve 4YUCTBIX JHMHMHA. ['erepo3uc, wnM ruOpuaHas cuia.
HeponctBenHnoe — ckpemmBanue  —  aytopuauHr.  Otpan€HHas

rubpuauzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 W MOJy4eHUE
NOJIUIUIOUIOB.  JIOCTMIKEHUST  CENeKIMM  PAcTEHUM, IKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorusi kak OTpacib MPOU3BOACTBA. |'€HHasT MHXKEHEPHSI.
Ortanbl co3ganus pekomOuHanTHOM JIHK u TpaHCreHHBIX OpraHHU3MOB.
Knerounas wumxenepusi. KieTounble KyJnbTypbl. MUKPOKIOHAILHOE
pa3MHOXeHue  pactenuil.  KiloHupoBaHue  BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U OSTUYECKUE
npo6iembl. [MO — reHeTruecku MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauuu:



[Toptpetsl: H. 1. BaBunos, 1. B. Muuypumn, I'. /. Kapnieuenko, M.
®. IBaHOB.

Tabmuubr u  cxembl: Kapta «lIeHTpbl TPOUCXOXIEHUS U
MHOT0o00pa3usi ~ KyJbTYpHBIX  pacTeHuil», «llopoasl  goMamiHux
KUBOTHBIX»,  «CopTa  KyJbTypHbIX  pacTeHuil»,  «Otagan€HHas
TUOpUAN3ALIUS, «Paboter  akamemmka M. O. NBanoBay,
«JTomumnongus», «O0BEKTBI OMOTEXHOJIOTHWY, «KIeTOUHbIE KYJIbTYPBbI U
KJIIOHUpOBaHHeE», «KOHCTpynpoBaHuEe U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH TUIOJOB U KOPHEIUIOAOB AMKUX (OpM U
KyJIbTYPHBIX COpPTOB pacTeHui, repbapuii «CenbCKOX03SIIICTBEHHbIE
pacTEeHHUs.

JlaGopaTopHblie U NpakTHYeCKHue padoThl:

Oxkckypeust «OCHOBHBIE METO/IbI M JOCTHXKEHUS CENIEKIIUU PACTEHUIM
U OKUBOTHBIX (Ha CEJEKIHUOHHYI CTaHIMIO, IUIEMEHHYI (depmy,
COPTOUCIIBITATEIbHBIA YYACTOK, B TEIJIMYHOE XO3SHCTBO, J1aOOpaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KVIACC

Tema 1. DBoIIOLMOHHASL OMOJIOT U,

[Ipeanoceuiku BO3HUKHOBEHUSA ABOJIFOLIMOHHOMU TEOPUH.
DBOJIIOIIMOHHAsE Teopuss W €€ wMecto B Ouonoruu. BiusHue
SBOJIIOIIMOHHOM TE€OPUHU HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzeTenscTBa HBOJTIOIU Y. [laneoHTonOrN4YeCKue:
MOCIIEIOBATEIbHOCTh  TMOSBJICHUS BHUJAOB B  MAJCOHTOJIOTHYECKOM
JeTonucu, Tmepexoanbie ¢opMbl. buoreorpaduueckue: CXOJICTBO H
paznuune ¢ayH u Gprop MaTepUKOB U OCTPOBOB.

OMOPHOIOTUYECKHE: CXOJICTBA U Pa3W4usi SMOPHUOHOB DPa3HBIX
BUJIOB MO3BOHOYHBIX. CpaBHUTEIILHO-aHATOMHYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIC, PYJAMMEHTApHBIE OpraHbl, aTaBU3MblL. MOJIEKYJISIPHO-
OMOXHMMHYECKHE: CXOJICTBO MEXAaHU3MOB HACIJIEICTBEHHOCTH U OCHOBHBIX
MeTa00IMYECKUX MTyTeH y BCEX OPraHu3MOB.

DBOJIFOLIMOHHAS TEOpUs 4. JlapBuHa. IIpennocwuiku
BO3HUKHOBEHHUs JapBUHU3MA. JIBHXKYIIME CHJIBI DBOJIIOIMU BHJIOB 10
JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPH OTPAHUYCHHOCTH PECYPCOB,
HeonpenenéHHass  M3MEHYMBOCTh, Oopb0a 3a  CyIlIECTBOBAaHMUE,
€CTECTBEHHBIN 0TOOP).

Cunrernueckass Tteopusi odBomonmu (CTD) u e€ ocHOBHbBIE
MOJIOKEHHS.

MukposBosonus. [Tomymnsuus kak eIMHUIA BUIA U SBOJIIOIUU.



JBuxymue cuibl ((pakTopbl) HBOJIONUMU BHIOB B IPHUPOJE.
MyTaunoHHbli ~ mpouecc U KOMOMHATUBHAs  W3MEHUYUBOCTb.
[TonynauuronHbie BOJHBI U ipeiid reHoB. M3onaiust u Murparusi.

EctecTBenHbIii 0TOOp — HampaBisiomuid (GaxkTop IBOIIOIHH.
dopMBbI €CTECTBEHHOTO 0TOOPA.

[IpucnocoO0aeHHOCT, OpPraHU3MOB KaK pPe3yJbTaT JBOJIOLUHU.
[Ipumepsl  mpucnocoOseHuid 'y  Opranu3sMoB.  Apomopdo3bl U
UAM0aJaNTaluu.

Bun u BupooOpasoBanue. Kpurepunm Buga. OcHOBHbIE (HOPMBI
BUJ1I000pa30oBaHusl: Teorpaduueckoe, IK0JIOrHIECKOoe.

MaxkposBoJtroLus. Dopmbel 3BOJIIOLIUM: bunernyeckas,
JTUBEPreHTHAsl,  KOHBEpreHTHas,  mnapamiensHas.  HeoOpaTumocTtsb
ABOJIIOLIUAH.

[Tpoucxoxnenue oT HECIEeaTU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromias cnennanu3anvs. ATanTUBHAS paIAALIUS.
JdemoHcTpanum:

IMoptpetsi: K. Jlunuein, XK. b. Jlamapkx, Y. apsun, B. O.
Koganesckuit, K. M. bap, 3. I'ekkens, @. Mroinep, A. H. CeBepiios.

Tabmuubl u cxeMbl: «Pa3BUTHE OpraHMYecKOro mMupa Ha 3emiey,
«3apoJbId  TTO3BOHOYHBIX JKUBOTHBIX», «ApXEONTepuKc», «DopMbl
O00prOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIM 0TOOPY, «MHOroo0Opasue
COPTOB pacTeHui», «MHoOrooOpasue mopoj KUBOTHBIX», «[lomymsuumy,
«MyTauuoHHass MU3MEHYUBOCTHY, «Apomopdosbl», «anoananranumy,
«O0mas nerenepanus», «JBrkymiue cuiibl 3Boonuny, «Kapra-cxema
Mmapuipyta mnyrtemectBus Y. JlapBuna», «boppba 3a cyiiecTBOBaHUEY,
«IIpucnocobaeHHOCTh OpraHU3MOBY, «['eorpaduueckoe
BUJI000pazoBaHue, « IKOJIOTHUECKOEe BUI000pa30BaHUE.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU
OKpacku, HaOOp TUIOJOB M ceMsiH, KoJuleknus «lIpuMepsl 3amuTHBIX
IOPUCTIOCOONICHUN Yy >KUBOTHBIX», MOJAENb «OCHOBHBIE HaIpaBIICHUS
3BOJIOLIMKNY, 00bEMHass Mojenb «CTpoeHue TOJOBHOIO  MO3ra
MIO3BOHOYHBIX).

buoreorpadguueckass  kapra  Mupa,  Kouiekuus — «Dopmbl
COXPaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTEHUID, MOJIEIb alIIIIUKALIHS
«ITepexpéct xpomocom», BllaxkHbIe npenaparsl «PazBurue HaceKOMOTO»,
«Pa3Butne narymkun», Mukponpenapat «/Ipozoduia» (Hopma, MyTanuu
(bOpPMBI KPBIIILEB M OKPACKH TEJIA).

JlaGopaTopHble U paKkTH4ecKue padoThbl:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHUIOB TIO
MOP(HOJIOTHYECKOMY KPUTEPUION.



Jlabopatopuass pabora Ne 2. «Omnmcanue MnpucrnocoOIEHHOCTH
Opra’Hu3Ma U €€ OTHOCUTEIIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HHU Ha 3em.Ie.

JloHayuyHbBIE TPEACTAaBIECHUS O 3apOXICHUM XU3HU. HayuHbie
TUTNOTE3bl BOBHUKHOBEHUS JKU3HU HA 3emiie: a0MOreHe3 W MaHCIICPMHUS.
Xumudeckas 3BONTIOLNS. AOMOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHUYECKHUX. OKCIEPUMEHTAIBHOE TMOJITBEPKIACHUE XUMHYECKOU
sBoJONMM. HauanpHble ATanbl OMONOTrHYEcKo »BodtonMH. ['umnoresa
PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
npoTokyieTku. IlepBele KIeTKM W UX 3Bomonua. DopMupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPraHU3MOB.

Pa3zutne xu3Hm Ha 3emie mo spaM M nepuojgaMm. Karapxeid.
Apxeiickas u nporeposoickas spsl. [laneo3oiickas spa U €€ MepuOabI:
KEeMOPHICKH, OPJOBUKCKH, CHWJIYPUMCKUI, JICBOHCKHUI,
KaMEHHOYTOJIbHBIN, [IEPMCKUHN.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickasg 3pa m €€ mnepuojbl: NMal€Or€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMaTa U re0J0rn4eckux mpoueccoB. OCHOBHbBIE
ATallbl 3BOJIOIMU PACTUTEILHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHuid W JKUBOTHBIX. [losIBI€HHWE, pacCIBET W BBIMHUPAHUE TPYII
YKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYeCcKOro MHpa KaK OTPAXKEHUE HBOJIIOLUH.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOLMA  YEJNOBEKAa. AHTpPONOJIOTMS Kak Hayka. Pa3Butue
IIPEJACTABICHUM O IMPOUCXOXKICHUM YeloBeKa. Meronbl u3ydeHus
anTporniorene3a. CxoAcTBa M pa3Nuyus YEJIOBEKa M  KUBOTHBIX.
CucreMaTHuecKoe MOJIOKEHNE YETOBEKA.

Hewxymue cunsl (pakTopbl) aHTpomoreHe3a. HacnemcTtBennas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIecCTBeHHBI 00pa3 >KU3HW,
V3TOTOBJIEHUE OPYAUN TPYAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaAUM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAIIONUTEKH,
Yemosek ymenpii, YenoBek npsaMoxoasuni, YeaoBek HeaHIepTalbCKU,
YemoBek  pa3ymHbli. Haxonku  MCKOIMAeMBIX  OCTAaTKOB,  BpPEMs
CYIIECTBOBaHMS, OOJIACTh paclpoCcTpaHeHUs, 00BEM T'OJIOBHOTO MO3ra,
o0pa3 KU3HH, OPYIHs.

UYenoBeueckue packl. OCHOBHBbIE OOJIBIINE pPAChl: €BPONEOUIHAS
(eBpasmiickasi), HErpo-aBCTpaIOUAHAs (IKBATOpHAIIbHAS), MOHTOJIOUTHAS
(a3maTcko-amepukaHckas). UepTbl mpUCIOCOOIEHHOCTH TIPEICTaBUTENCH
YEJIOBEUECKUX pac K  YCIOBUSM  CYIIECTBOBaHWs.  EJAMHCTBO
yenoBeueckux pac. Kpurnka pacusma.



JdeMoHcTpanuu:

[Toptpetsl: @. Pean, JI. Ilacrep, A. N. Onapun, C. Mumnnep, I.
Opwu, Y. J{apBuH.

Tabmuupl u cxembl: «Bo3aukHoBenne CoOJHEUHOM CHCTEMBbI»,
«Pa3BuTne oprannueckoro mupa», «Pacturenbnas knerkay», «KuBoTHas
kietka», «lIpokapuoruueckas kierka», «CoBpeMeHHasi cHCTeMa
OpraHuyeckoro mupa», «CpaBHEHHE aHATOMHUUYECKHUX YEpPT CTPOCHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE MecTa
NaJCOHTOJIOTMYECKUX HAaXOJOK TPEIKOB COBPEMEHHOIO 4YEJIOBEKay,
«/lpesHenmme moau», «/pesHue moau», «llepBble coBpeMEHHbIE
ToIn», «HYenoBeYECKUE pachhy.

Ob6opynoBanue: Mmymspku  «IIpoucxoxaenue dyenoBekay (OHOCTBI
aBCTpaJIONuUTEKa, MUTEKAHTPOIIa, HEaHIepTallblla, KPOMaHbOHIIA), CIEMKH
WIN U300paXeHUs KAMEHHBIX OPYAHMI MEpBOOBITHOrO YeJoBeKa (KaMHHU-
Yommepsl, pyomna, ckpebdia), TeoXpoHOJIOTHUecKas: TaOJINIa, KOJJICKIIHS
«@POpMBbI COXPAHHOCTH UCKOIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKkTH4ecKne padoThbl:

[Ipaktnueckass pabdora Ne 1. «/3ydyeHHe HCKONAEMbIX OCTaTKOB
pPaCTEeHHI U )KUBOTHBIX B KOJUICKITUSX).

OKCKypeusi «DBOJIIOIMS OPraHMYeCKOro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN UM KpAaeBETUECKUN My3€eil).

Tema 3. OpranusMbl 4 OKpy:KawInas cpeaa.

DKoJIOTHUST Kak Hayka. 3aJadyd W pas3fielibl 3KOoJOTHH. MeTomabl
JKOJIOTMYECKHUX  HMCCIENOBAHMUM.  ODKOJOTHMYECKOE  MHUPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKA.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3/yIIIHAS,
MOYBEHHAsl, BHyTPHOPTraHU3MEHHAs.

Oxonoruueckne  Qakropel.  Krnaccubukamuss — 3KOJIOTHUECKUX
dakTopoB: abmoTHYecKHe, OMOTHYECKHE W aHTPOIOreHHbIC. JleiicTBHE
IKOJIOTHIECKUX (PaKTOPOB HA OPTAHU3MBI.

AOuoTtnueckue (akTopbl: CBET, TeMIleparypa, BIIAXKHOCTD.
®oronepuogusm.  [IpucnocobsieHusi  OpraHu3MOB K  JICUCTBUIO
abuoTtudeckux (paxTopoB. bruonornueckue puTMBI.

buotnyeckue Qaktopbl. Buasl OuMOTHMYECKUX B3aUMOJEHCTBUI:
KOHKYPEHIIUS, XMIIHUYECTBO, cUMOM03 u ero ¢opmel. [lapasutusm,
KOOIepauus, MyTYyaJIu3M, KOMMEHCAJIU3M (KBapTUPaAHCTBO,
HaxXJICOHUYECTBO). AMEHCAINU3M, HEUTpaM3M. 3HAUC€HHE OUOTHYECKHUX
B3aUMOJCHCTBUI 11 CYIIECTBOBAHUS OPraHW3MOB B IPUPOJHBIX
COO0O01IeCTBAX.

DKOJIOTUYECKUE  XApPAKTEPUCTUKH  TOIMYJISLHH. OcHOBHbIE
MOKa3aTeau MOMYJSALMU: YHUCIEHHOCTb, IJIOTHOCTh, POXIA€MOCTb,



CMEPTHOCTb, MPUPOCT, MUTpaIs. JIMHAMUKA YUCTIEHHOCTH TOIMYJISIUU U
e€ peryisnus.

JdemoHcTpanuu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuiel 1 cxembl: Kapta «IIpupogubie 30HbI 3eMan», «Cpemsl
oOuTaHud OpraHu3MOBY, «DoTtonepuoausm», «ITomysammmny,
«3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH NOMYJSAUUUA  HUH(PY30pHH-
Tydenbkny, «[luiessie enmny.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

JlaGopatopnass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH
pacTeHuM U3 pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabdota Ne 4. «BnusiHue cBeta Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckass pabora No 2. «Iloacy€r MIOTHOCTH MOMYJISIIHMA
pPa3HbIX BUJIOB PACTCHUI».

Tema 4. Coo01mecTBa 1 IKOJI0rHYECKHE CHCTEMBI.

CooOmiectBo opraHuzMoB — OuoueHo3. CTpyKTypsl OuolleHO3a:
BUJIOBasi, [MPOCTPAHCTBEHHAs, Tpoduueckas (mumiesas). Bunuel-
TOMHUHAHTEL. CBsI13U B OMOIIEHO3E.

Dxosioruyeckue cucteMsl (akocuctemsl). [TonsTue 06 s3xocucTeMe u
OHMOreoleHO3e. OYHKIMOHAJIbHbBIE KOMITOHEHTBI SKOCHUCTEMBI:
IPOIYLEHTbI, KOHCYMEHTBI, pelylueHThl. KpyroBopoT BelecTB U MOTOK
SHEPruu B sKocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHCTEMBI.
[Mumessie nienu u cetu. OCHOBHBIE MOKa3aTeIN KOCUCTEMbI: Onomacca,
OPOAYKIHUA. JKOJOTHYECKUE TMUpaMUIbl: MPOAYKIIMH, UYHUCIECHHOCTH,
ouomaccel. CBOICTBA HKOCHUCTEM: YCTOMYHMBOCTb, CaMOpPETYJISIIUS,
pa3zButue. Cykueccus.

[Ipupoanbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA
XBOMHOTO WJIM HIUPOKOIMCTBEHHOTO JIECA.

AHTPONIOT€HHBIE DKOCUCTEMBI. ATpPOIKOCUCTEMBI.
Ypboskocuctembl.  buonormdueckoe W XO34MCTBEHHOE  3HAUYEHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobOpazue kak (akTop  YCTOHYMBOCTH  DKOCHCTEM.
CoxpaneHue OMOJIOTHUYECKOT0 pPa3HO00pa3us Ha 3emIie.

VYuenune B. U. Bepnaackoro o Ouocdepe. ['panunbl, cocraB u
cTpykTypa o6uochepsnl. XKuboe BeriectBo U ero GpyHkiuu. Oco6eHHOCTH
ounocdepsl Kak ria00anbHOM IKOCUCTEMBI. J[MHAMHYECKOe paBHOBECHE U
oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMHUYECKHE LHKIIBI 3JIEMEHTOB
(yrnepona, azora). 30HaIBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.



UYenoseuectBo B O6uochepe 3eminn. AHTPONOTEHHbIE U3MEHEHUS B
ounocdepe. I'modabHBIE SKOJIOTHIECKHIE TPOOTIEMBI.

CocymiectBoBanue nmnpupoasl H  yenoBedyecTBa. CoxpaHeHue
OouopazHooOpas3usi Kak OCHOBa ycroiumBocTH Ouocdepbl. OcHOBa
pallMOHANILHOTO  YIpPAaBIICHHS  OPUPOJHBIMU  pecypcamMu MU HX
ucroiab3oBaHue. JlocTrkeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdemoHcTpanum:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupl m cxembl: «lIumesble 1enn», «bHOIEHO3: cocTaB M
cTpykTypa»,  «lIpupomnble  cooOmectBa»,  «llemu  muTaHusy,
«Jkosorudeckas nupamuna», «buochepa um uemoBek», «IKocHCTEMaA
HIMPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMA XBOMHOIO jieca», «broueHos
BOZOEMAY, «ATpoLEeH03», «lIpuMepHbIe aHTPONIOTEHHBIE BO3/ICUCTBUA Ha
npupoy», «BakHelllre NCTOYHUKY 3arps3HEHUS BO3/1yXa U TPYHTOBBIX
Boa», «IlouBa — BakHeWmasi cocrtaBisomias Ouochepbn», «DaKkTOphI
Jerpaaanuu MIOYBY, «ITapHUKOBBIIA abdexT», «DakTopsl
PagMoOaKTUBHOTO  3arps3HeHust Ouochepr», «OOmas CTpykTypa
ounocheprr», «Pacrpoctpanenue xxu3Hu B Onochepe», «O30HOBBIN IKpaH
ouocdepn», «Kpyrosoport yriepoaa B ouochepe», «Kpyropopor azora B
pUPOJIE».

OGopynoBanue: MoJeab-anIuIuKaus « TUunuuHbsle OHOLIEHO3BDY,
repbapuii  «PacTuTenbHble COOOIIECTBa», KOJUICKIMH «bBHUOILIEHO3Y,
«Bpenurenu BaxXKHEHIITUX CEITbCKOXO3SIMCTBEHHBIX KYJIbTYp», repbapun u
KOJUIEKIIMM PAacTeHWl M JKUBOTHBIX, NPHUHAIJICKAININE K PpPa3HbIM
HKOJIOTUYECKMM rpynnam oaHoro Bunaa, Kpachas knura Poccuiickoit
denepaiuu, N300pakeHUs OXPAHIEMbIX BUOB PACTEHUN U KUBOTHBIX.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHU A ITPOI'PAMMBI 110
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJITHET'O OBIIEI'O
OBPA3OBAHIA

Cormacuo ®I'OC COO, ycraHaBiIMBaKOTCA TpeOOBaHUSI K
pe3yJsibTaTaM OCBOECHMs OOy4YarOIMMUCS IMPOrpamMM CPEIHEro OOIIero
00pa30BaHUs: IMYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JHMYHOCTHBIX peE3yJIbTATOB OCBOCHUSA IIpeIMeETa
«buosiorus»  BBIJICJICHBl  CICAYIONIME COCTABIISIIONIME: OCO3HAHUE
00yYarOIMMUCS POCCUMCKON IpakIaHCKOW UACHTUYHOCTH — FTOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSTEJILHOCTH M CaMOOIPEACICHUIO, HAIUYUE
MOTHBAIlUM K OOY4YEHHIO OHOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHE
BHYTPEHHHUX YOEXICHUI JTUYHOCTH HA OCHOBE KJIFOYEBBIX I[EHHOCTEH U
UCTOPUYECKUX TPAJAUINHA Pa3BUTHS OMOJOTMYECKOTO 3HAHUSI, TOTOBHOCTD
U CHOCOOHOCTh  OOYyYarolMXCS  PYKOBOJCTBOBAaTbCS B CBOEH
JNEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKaMHU, MPUCYIIUMU
cucTeMe OMOJIOTMYECKOro 00pa30oBaHMs, HaJIUYUE IKOJIOTUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh €M U CTPOUTH IKU3HEHHBIE
TUIAHBI.

JIndHOCTHBIE  pe3yJibTaThl OCBOCHUA TIipeaMeTa «buomorus»
JOCTUTAIOTCS B €AUMHCTBE Y4eOHOW W BOCIUTATEIIBHOM JIESITEIHHOCTH B
COOTBETCTBUM C TPAJUIMOHHBIMU POCCUHUCKHMH COLIMOKYJIbTYPHBIMH,
HUCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMHU, MIPUHSATHIMU B
oOImecTBe TMpaBWJIAMHM W HOPMaMH TIOBEACHUS M  CIOCOOCTBYIOT
MPOLIECCAM CAMOITO3HAHMWS, CAMOBOCIUTAHUS U CAMOPA3BUTHSI, PA3BUTHUSA
BHYTPEHHEU MMO3ULWH JUYHOCTH, MATPUOTU3MA, YBAXXEHHS K 3aKOHY H
MPaBOMNOPSIAKY, YEJTOBEKY TpyJa M CTapUIEMy MOKOJEHHUIO, B3aHMMHOIO
YBOKEHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HAaCIEIUIO U
TpaAulUsIM MHOTOHAMOHAJIBHOTO Hapona Poccuitckon @enepanuu,
IIPUPOJIE U OKPYIKAIOIIEN CPELE.

JIngyHOCTHBIE ~ pE3yJbTAaThl  OCBOCHHUS  y4eOHOTO  MpeaMeTa
«buosnorus»  JOMKHBI ~ OTpa)kaTb TOTOBHOCTH M CIIOCOOHOCTH
o0yyaromuxcsi PyKOBOACTBOBAThCS  CHOPMUPOBAHHONW  BHYTPECHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAILIMH, MTO3UTHBHBIX
BHYTPEHHUX YOCKIECHUM, COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM
POCCHICKOTO 00IIecTBa, PACHIMPEHHE >KU3HEHHOTO ONBITA M OIIBITa
JIESITEIbHOCTH B NPOLIECCE pealv3aluyd OCHOBHBIX HAIpaBJICHUM
BOCHUTATEIBHOM JIEATSIHLHOCTH, B TOM UHCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS



c(hOpPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3ZUIIMK OO0YyYaloIIerocs: Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH,
YBaKECHHE 3aKOHA U IIPABOMOPSIIKA;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JAECATEIIBHOCTH NPHU
CO3/TaHUM YUYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIbHBIX
3aJ/1a4, BBITIOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENIENATh COOCTBEHHYIO MO3UIMIO IO OTHOUIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YUWUTHIBATh B CBOUX JEHUCTBUSIX  HEOOXOJIUMOCTH
KOHCTPYKTHBHOT'O B3aMMOJICCTBUS JIIOJCH C pa3HBIMH YOEKIECHUSIMHU,
KYJbTYPHBIMHU LEHHOCTSMH U COLIMATIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOILIECCE COBMECTHOIO
BBITIOJIHEHUS y4€OHBIX, MO3HABATENbHBIX W HMCCIIENIOBATEIhCKUX 3aJ1ad,
YBXUTEJIHHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTOB IPHU OOCYXKICHHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW HIACHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH
nepex PoauHoy, ropaoctu 3a ¢BOM Kpaul, cBor Poauny, CBOW A3BIK U
KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEANI0 U MaMSITHUKAM
NpUpOIbl, JAOCTHWXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OHMOJIOTHH, TOHUMAaHUS 3HAYCHUS OWOJIOTMM B TO3HAHUU
3aKOHOB MPUPOJIbI, B )KMU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOexXAEHHOCTh, TOTOBHOCTh K CIIY)KEHUIO U 3aIlUTe
OtevecTBa, OTBETCTBEHHOCTH 3a €r0 CYb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOIO
MOBE/ICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC
pElIEHUs, OPUEHTHUPYSCh HAa MOpPAJbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOECHUE YCTONYMBOTO Oy IyIIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEISAM, CO3JAHUIO CEMbU
Ha OCHOBE OCO3HAHHOIO MPHUHATHUA IEHHOCTEHM CEMEWMHOW >XWU3HHU B
COOTBETCTBHHM C TpaauUMsIMU HaApo10B Poccuu;



4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKIIOYAs OSCTETUKY ObITa,
HAYyYHOTO U TEXHUYECKOTO0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIICHUH;

NOHUMAaHUE AMOILMOHAIBHOTO BO3JIECUCTBUS KUBOM NPHUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHUIO B pa3HbIX BHUAAX HCKYCCTBa,
CTPEMJICHHE MPOSIBIATh KaYE€CTBAa TBOPUECKOU JTMYHOCTH;

5) ¢usudyeckoro BocnuTaHHUs, (GOPMUPOBAHUA KYJIBTYPbI
310POBbS M IMOLMOHAJIBHOI0 0J1arONOJyYHUs:

NOHUMAaHUE U peanu3alus 3J0pOBOro U 0€30MacHOro 0opasa KU3HU
(31opoBoe TMTaHUE, COOIOJIEHWE TUTHEHUYECKUX TPABWI M HOPM,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHATUN U OTJbIXA, pETyJisipHas pusndeckas
aKTUBHOCTb), OEPEAKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIECHUS
K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHMMaHHUE LIEHHOCTU MPaBWI UHAUBUIYAJIBHOIO U KOJUIEKTUBHOIO
0€301acHOr0 TIOBEJICHUS B CUTYAIUIX, YTPOKAIOLIUX 30POBbIO U KU3HU
JIIOJICH;

OCO3HaHWE IMOCJIEACTBUM W HENpUATHS BpPEOHBIX MPUBBIYEK
(ynoTtpeOieHus alKoroisi, HAPKOTUKOB, KypEeHUs);

6) TPy10BOT0 BOCIIMTAHMS:

FOTOBHOCTh K Tpydy, OCO3HAaHME IIEHHOCTU MAacTEepCTBa,

Tpyaoao0ue;
TOTOBHOCTh K AaKTUBHON JEATEIHHOCTH TEXHOJIOTUYECKOW U
COILMATTLHOM HaTpaBJIEHHOCTH, CIIOCOOHOCTH MHUIMHPOBATH,

IUTAHUPOBATH U CAMOCTOSITENIBHO BBITIONHATH TAKYIO JI€ATEIbHOCTD;

UHTEPEC K pa3iuyHbIM cdepam MpodecCHOHATLHON JesTEIbHOCTH,
yMEHUE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymeld mnpodeccun wu
peanu30BbIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSKEHUU BCEU KU3HU,

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS

AKOJIOTMYECKU IIeJIeCOO0pa3HOe€ OTHOIICHHE K TIPUPOJE Kak
HMCTOYHHKY KW3HU HAa 3€MJIE, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS OKOJOTHMYECKON KYJIbTYphl: MNPHOOpPETEHUE
OMbITa TJIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKU WX BO3MOKHBIX TTOCIIEICTBUN
JUTSL OKpY>KaroIleil cpeibl;

OCO3HaHHWE TIJIO0ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpodieM u
IyTE€U UX pELICHUS,

CIIOCOOHOCTh ~ MCHOJIb30BaTh IPUOOpPETaeMble TMPU U3YUYECHUH
OMOJIOTUY 3HAHWS W YMEHHUS TpPH PEIIEHUU MpoOJeM, CBS3aHHBIX C



palMOHAIBHBIM  MPUPOJIONIOIE30BAaHUEM (cobmrogenne  mpaBuUII
MOBEJICHNUSI B TMPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUWE PaBHOBECUS B
IKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OMOChEpHI);

AKTUBHOE HENPUATHE ACHUCTBUN, MPUHOCAIINX BPEI OKPYKAOLIEH
OPUPOAHONW  Cpene, YMEHHE [MPOTHO3UPOBATh  HEOIArONMPUSTHBIC
HKOJIOTUYECKUE  TIOCIENCTBUS  NPEANPUHUMAEMBIX  JICUCTBUUA U
npeAoTBpAIIATh UX;

HaJIM4YKE Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUICHHS, 3KOJOTHMYECKOU
KYJbTYpBl, OMBITA JEATEIBHOCTH JKOJOTHMYECKONW HampaBJIE€HHOCTH,
YMEHHUSI pyKOBOJICTBOBAaThCS UMM B MO3HABATEIHHON, KOMMYHUKATUBHON
U COIMAJIbHON TPAKTHKE, TOTOBHOCTH K Y4YacTHIO B TMPAKTUYECKOM
NEeSITeTLHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKU W OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHUAlOre KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOW KYJIbTYphl Kak
CpeACTBa B3aUMOJICUCTBUS MEXKTY JIFOJIbMU U TTO3HAHUSI MUDA;

MOHUMAaHHE CIIEHU(PUKN OMOJIOTUU KaK HAYKH, OCO3HAHUS €€ PO B
GbopMUPOBAaHUU  PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
LEJIOCTHOTO MPEJCTaBICHUsI 00 OKpYy)KalolleM MHpE KaK O €IUHCTBE
NpUPOJIbI, YelioBeKa W  oOIiecTBa, B  TO3HAHUU  IPUPOJHBIX
3aKOHOMEPHOCTEH U pEIIeHUH NpoOJIeM COXpaHEHUs MPUPOIHOTO
paBHOBeCHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIsl COBPEMEHHOM
[UBUJIIU3AIMK: OOECTICUeHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI,
CO37laHUE TIEPCTIICKTUBHBIX  OWOTEXHOJOTHUH, CIOCOOHBIX pENIaTh
pecCypCcHbIE IPOOIEMBI Pa3BUTHSI YETIOBEYECTBA, TIOUCKA MyTEeH BHIXO/1A U3
IJIOOAIBHBIX 3KOJOTMYECKUX MpoOJeM M obOecrnedeHusl nepexona K
YCTOMYMBOMY Pa3BUTHUIO, PAIMOHAIIBHOMY HMCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB u GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTHYECKUX 3HAHUM B IEJISIX
MOBBIIIEHUS O0IIEeN KYJIbTYphI, €CTECTBEHHO-HayYHON I'PaMOTHOCTH, KaK
COCTaBHOM 4YacTu (PYyHKIMOHAIBHOM TPAMOTHOCTH OOYyYarolIuxcs,
dbopmMupyemMoii pu n3y4eHu OUOIOTUY;

MOHUMAaHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJydYaeMble 3HAHUS
JUIST  aHalmu3a U OOBSICHEHHS SBJICHUN OKpYXalolero Mupa W
MPOUCXONAIIMX B HEM H3MEHEHUW, YMEHHE JelaTb OOOCHOBAaHHBIC



3aKJIFOUYEHUS Ha OCHOBE HAy4yHBIX (PAKTOB M HMEIOUIMXCA JAHHBIX C
LEJIBI0 NIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CAMOCTOSITETIbHO — HCIOJIb30BaTh  OMOJIOTHYECKHE
3HaHUSA I pellieHus IpoOsieM B peabHbIX JKU3HEHHbBIX CUTYaIIUAX;

OCO3HAaHME LEHHOCTHM HAyYHOH JEATENbHOCTH, TOTOBHOCTH
OCYLIECTBJISATh MPOEKTHYID U  HCCIENOBATEIbCKYI)  JEATEIbHOCTb
VUHAUBUIYAJBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO H
caM0o00Opa30BaHHI0, K AaKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUU IO
OMOJIOTUU B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUS Y4Y€OHOrO MpeaMeTa
«buonorusy BKIIOYAIOT: 3HAUUMBbIE JUIsI (POPMUPOBAHUS MUPOBO33PEHUS
00y4Jaronmxcsi MEXIMCIUIITHHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIC
MOHATHUS, OTPAXAIOIIME IETOCTHOCTh HAYYHOM KapTUHBI MHpa H
crienuUKy METOOB TMO3HAHUS, UCTIOIb3YEMbBIX B €CTECTBCHHBIX HAayKaxX
(BemiecTBO, JHEprusi, SBICHHE, MPOIECC, CUCTeMa, HAy4YHBIA (QaxT,
IPUHIIAI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI, WCCIICIOBAaHHE,
HAOJIFO/ICHUE, W3MEPEHHE, OSKCIEPUMEHT W JIPYTUX), YHUBEPCAIbHBIC
y4eOHbIC TEHCTBUS (mo3HaBaTeNbHBIC, KOMMYHUKAaTHBHBIC,
peryJisTuBHbBIE), obecneunBaiome (OpMUPOBaHUE (DPYHKIIMOHATBLHON
I'PaMOTHOCTH M COITMAIIBHOW KOMITETCHIIMM OOYYarOIINXCsl, CIIOCOOHOCTh
oOydJaromuxcst ~ MCHOJb30BaTh  OCBOCHHBIE  MEXAUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHNE 3HAHUS U YHHUBEpCAIbHbIE Y4eOHbIE ICHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpeaMeTHble pe3ybTaThl OCBOEHHUS IMPOTPAMMBI CPEIHETO
o01iero 00pa3oBaHmsl TOJKHBI OTPAKaTh:

OBiajieHHe YHHBEPCAJbLHBIMM Y4YeOHBIMH IO3HABATEJIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JIOrMYeCKHUE AeiiCTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBATh U AKTyaAIM3HPOBATh MPOOIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TIPH OCBOCHUU 3HAHUW MPUEMBI  JIOTHYECKOTO
MBIIIJICHUsT  (aHanmW3a,  CHHTE3a, CpaBHCHUS,  KjacCU(UKAIUH,
0000I11IeHN ), PAaCKPBIBATh CMBICIT OMOJIOTUUECKUX TOHATUH (BBIJCIATh UX
XapaKTepHbIE TPU3HAKH, YCTAHABIUBATD CBSI3U C APYTHUMH MOHATUSIMHU);

OTIPENIeIATh MEeNId ACSITENbHOCTH, 3aJaBas MnapamMeTpbl U KPUTEpUHU
UX  JIOCTUKEHHUS, COOTHOCUTH  PE3yJNbTaThl  JEATEIBHOCTH  C
MOCTABJICHHBIMHU LIETISIMU;



UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUS JIJIsi OOBICHEHUs (PAKTOB U
SIBJICHUW )KUBOU MPUPOJIBL;

CTPOUTH JIOTMUECKUE pACCYKICHUS (MHIYKTUBHBIC, NEAYKTHUBHbIE,
0 AHAJOTHWH), BBISBIATH 3aKOHOMEPHOCTM U MPOTUBOpPEYUS B
paccMaTpUBAEMBbIX SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJENbHBIE CpPEACTBA JUIsl IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOILICHHH B H3y4aeMbIX OUOJOTHUYECKUX
00bEKTaxX, a TaKXe MPOTUBOPEUHMII Pa3HOTO POJA, BBISIBICHHBIX B
pa3IMYHBIX UHOOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUTAH peIICHHS NPoOJIEeMbl C Y4€TOM aHaju3a
UMEIOIIUXCSl MaTepUANIbHBIX U HEMaTepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIHLHOCTh, OIICHMBATh COOTBETCTBUE
pe3yNbTATOB LIEJISIM, OIICHUBATh PUCKHU MOCIIE/ICTBUN EATEIbHOCTH;

KOOPJIMHUPOBAaTh M BBIMOJHATH pabOTy B YCIOBUAX PEAIBbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHUBHOE MBIIUICHHE MPHU PEUICHUH >KU3HEHHBIX
pooIeM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeHCTBHS:

BIIQJIETh HABBIKAMHU Y4€OHO-UCCIIEAOBATEIbCKOW U MPOEKTHOU
NEATeNIbHOCTH, HaBbIKAMU pa3pelieHus mpobjieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOATEIIBHOMY TOMCKY METOJOB pEIICHUs
MPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3JIMUYHBIX METOJO0B MO3HAHMUS;

UCIIOJIb30BaTh Pa3JIMUHbIE BHUBI JCATEIBHOCTH M0 MOJYyYCHHUIO
HOBOT'O 3HAHMS, €r0 UHTEPIIPETAIUH, TPEOOPa30BaHUIO U PUMEHEHHUIO B
y4eOHBIX CHUTyalldsiX, B TOM UYHCJIE TMPU CO3JaHUU YYEOHBIX H
COLIMAJIbHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIM THUI MBIIUICHHS, BIAJCTh HAYYHOU
TEPMUHOJIOTHEN, KIIOUEBBIMU MOHITUSMHA U METO/IAMU;

ctaBuTh u  (opmymupoBaTh  COOCTBEHHBIC  3aJaud B
00pa3oBaTEIbHOM AEATETbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh TIPUYMHHO-CJIEJCTBEHHBIE CBSI3U M aKTyaJIM3UPOBATH
3a/lady, BBIJBUTATh TUIIOTE3Y €€ PpEIICHMs, HAXOJIUTh apTryMEHThI IS
JI0OKa3aTeIbCTBA CBOUX YTBEPIKIEHUM, 3a]1aBaTh MapaMeTpbl U KPUTECPUU
pelieHus;

aHaJIM3UPOBATh MOJTYUYCHHBIC B XOJI€ PEIICHUS 33/1aud Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH NU3MEHEHUE
B HOBBIX yCJIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYaIlUsM, OIICHHBATh MPUOOPETEHHBIM
OTIBIT;

OCYILIECTBJISATh 1IE€JICHANPABICHHBIM MOWCK IEpeHOoca CPEACTB U
Croco00B AecTBHSI B MPO(PECCUOHANBHYIO CPELY;



YMETh TMEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO
00J1aCTH )KU3HEEATEIHLHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEW, TpeajiaraTh OPUTHHAIBbHBIC MOAXOABl U
pelIeHus], CTaBUTh MPOOJIEMBI M 33/1a4H, TOMYCKAIONUE albTepPHATUBHBIC
perieHus.

3) paGora ¢ uHpopmManme:

OPUEHTHUPOBATLCSA B PA3IUYHBIX MCTOYHHMKAX WH(MOpMAIU (TEKCTe
y4eOHOTO MocoOus, HAYYHO-TOMYJIAPHON JHUTEepaType, OMOIOrMYEeCKUX
CIOBapsX W CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B
WNHTepHeTe), aHAMM3UPOBaTh MH(DOPMAIIUIO PA3IMYHBIX BUIOB U (OPM
NpEICTaBICHUS, KPUTHUYECKHM OIICHMBAaTh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPEUYUBOCTD;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3IUYHBIE METOJBI MpHU
MOWCKE M OTOOpe Ouojormdeckoi HHPoOpManuu, HEOOXOIAUMOW s
BBITIOJIHEHUS Y4€OHBIX 3a/1a4;

npruoOpeTaTh OTIBIT UCIIOJIb30BaHUSA nHGOPMAITMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJIOTHH,  COBEPIICHCTBOBATH  KYJIBTYPY
AKTUBHOTO MCTIOJIH30BAHUSI PA3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTHMAIBHYIO (HOPMY TpPEICTABICHUS
ounosornueckor nHpopmainuu (cxembl, rpaduKu, TuarpaMMbl, TaOIUIbI,
PUCYHKH U APYTOE);

WCIIOJIB30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPEACTBA NpH padoTe ¢
Oouosornyeckod mHbopmalmet: IpUMEHsITh XUMUYecKue, pusndyeckue u
MaTeMaTUYeCKUe 3HAKM M CHUMBOJIBI, (opmyibl, abOpeBHaTypy,
HOMEHKJIATypy,  HMCIIOJb30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BIAJICTh HABBIKAMU PACTO3HaBaHWUA W 3allUTHl HHGPOPMAIINH,
nH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OBnanenue YHHUBEPCATbHBIMU KOMMYHHKATHBHBIMH
AefCTBUSIMM:

1) oO1ienmue:

OCYIIECTBIIATh KOMMYHHUKAIIMM BO BCeX cepax >KU3HU, aKTUBHO
y4acTBOBaTh B JHWAJIOTe WJIM JUCKYCCHU IO CYIIECTBY OOCYKIaeMOM
TeMbl  (YMEHHE 3aJaBaTh  BONPOCHI, BBICKA3bIBATh  CYXICHHS
OTHOCUTEIBHO  BBIMIOJIHEHMS  MpeJularaeéMod  3ajJadyd, y4HUTHIBATH
MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMM IPYTUX YYACTHUKOB JUAIOra Win
JTMCKYCCHUH);

pacrio3HaBaTh HEBepOaJdbHBIE CpEACTBAa OOINCHUSA, ITOHUMATh
3HAUYCHUE  COIMMAIBHBIX  3HAKOB, TMPEANOCHUIOK  BO3HUKHOBEHHS



KOHQUIMKTHBIX ~CUTyalUd, YMEThb CMAr4arb KOHQUMKTBI M BECTH
IIEPETOBOPHI;

BJa/IeTh PA3NMYHBIMU CIOCOOaMM OOILEHUS U B3aUMOACHUCTBHUI,
NOHUMAaTh HAMEPEHUs JAPYTHX JIOACH, MPOSABIATH YBAXKUTEIBHOE
OTHOIIIEHHE K COOECeIHHWKY U B KOpPpEKTHOW (opme ¢opmMynnpoBaTh
CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIararb CBOKO TOYKY 3pEHHS C
VCIIOJIb30BaHUEM SI3bIKOBBIX CPEACTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

NOHUMATh W  MCIHOJIb30BAaTh IPEMMYLIECTBA KOMAaHIHOM U
UHAUBUIYAIbHOM pabOThl MpU PEHICHUH OHOJOTUYECKON MpOOIIEMBI,
00OCHOBBIBaTh ~ HEOOXOJUMOCTb  NPHUMEHEHHUS TIPYyNHOBBIX  (opM
B3aUMOJEUCTBYSI IPU pelIEHUH yueOHOU 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJIbl COBMECTHBIX JEUCTBUN C YUETOM
OOIIMX UHTEPECOB U BOZMOKHOCTEHN Ka)/10T0 YjeHa KOJUIEKTHBA;

OPUHUMATh LEIN COBMECTHOM NEATENbHOCTH, OPraHU30BbIBAaTh U
KOOPAMHUPOBATh JEHUCTBUSA M0 €€ JOCTMIKEHHIO: COCTaBIIATH IUIaH
NEUCTBUM, paclIpelnensaTb poiad C y4ETOM MHEHUM YYaCTHHKOB,
00CyX/1aTh pe3yabTaThl COBMECTHON pabOThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKJIOr0 YYaCTHHKA
KOMAaH/Ibl B OOIIMI pe3ysIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IIPEAJIaraTb HOBBIE MPOEKTHI, OLICHUBATh UJEU C MMO3UIMN HOBU3HBIL,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh  IIO3UTHMBHOE  CTPAaTETM4YECKOE  IOBEIACHUE B
Pa3IMYHBIX CHUTYyalUsX, NPOSBISTH TBOPUYECTBO M BOOOpakeHHE, OBITH
VHULMATUBHBIM.

OgByaieHNe YHMBEPCAIbHBIMHU PeryJIsTHBHBIMHU ACHCTBUAMM:

1) camoopranuszaumus:

UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHMA JJIS BBISABICHUS MPOOIEM U
UX pEIleHUs B )KU3HECHHBIX U YU€OHBIX CUTYAIHIX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUW LEJNEeBblE U
CMBICJIOBBIE YCTAHOBKHM B CBOUX JICUCTBUAX M MOCTYNKAX 110 OTHOLIEHUIO
K JKHBOU MPUPOJE, CBOEMY 3I0POBBIO U 3JOPOBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJIATh IO3HABATENBHYK JEATEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B
00pa30BaTeNbHON JEATEIBHOCTH U KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELIEHUs! MPOOJIEMBbI C YUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciidpsTh PpaMKH Y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUH;



JieNlaTh  OCO3HAHHBIM  BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh  (POPMHUPOBAHUIO U MPOSIBICHUIO  IIHPOKOU
SPYAMLIMM B pPa3HBIX OOJACTAX 3HAHWUM, MOCTOSIHHO MOBBIIIATH CBOM
00pa30oBaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaThb OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B
NEeATENbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEIISIM;

BJIAJI€Th HABBIKAMU IIO3HABATENIBLHON pediieKCMM KaK OCO3HaHUSA
COBEpUIAEMBIX JIECTBUI U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHUH, MCIIOJNb30BaTh NMPUEMBI PEQIIEKCUM JUIsI OLEHKHU CUTYalUH,
BbIOOpa BEPHOIO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 10
UX CHUKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTBl JPYIHX IIPU  aHaIU3e
pEe3yJIbTaTOB IESATENBHOCTH;

3) npuHsTHE Ce0A M APYTUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPpU  aHaJIU3e
pPEe3yJIbTATOB ESITENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIHUOKH;

pa3BUBaTh CHOCOOHOCTh TOHMMAaTh MHpP C MO3UIMU JPYroro
4eJI0OBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3ynbTaThl oOcBoeHHs porpaMmmbl COO no Guonoruu
Ha 0a30BOM YPOBHE BKJIIOYAIOT CTICU(PUIECKUE Tl YIEOHOTO TIpeIMeTa
«buonorus» Hay4yHble 3HaHUS, YMEHHA U CIOCOOBI JEHCTBHI 1O
OCBOCHMIO, HWHTEPHpPETallMd M MPeoOpa3OBaHUIO 3HAHUM, BUIBI
JEATENBHOCTH IO MOJIYYEHUI0 HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHUM B
pa3NMYHBIX YYEOHBIX CHUTYyalMsX, & TAKXKE B PEAIbHBIX KU3HEHHBIX
CUTyallMsIX, CBSI3aHHBIX ¢ Owuonorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpeameTHbie  pe3yibTaThl  OCBOEHUSI  y4eOHOIro  MpeaMeTa
«buonorus» ¢ 10 Knacce NOMKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE€ W POJIM OMOJOTUU B CUCTEME
HAYYHOT'O 3HaHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA M HAyYHOI'O MHMPOBO33PEHHMS, O
BKJIQZIE POCCHUICKUX U 3apyOexHBIX Yy4EHBIX-OMOJIOrOB B pa3BUTHE



Ouosyoruv, (QYHKIMOHAIBHOW TPAMOTHOCTH 4YEJOBEKA [Jisi PpEelIeHUs
KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpBIBaTh COJIEp)KaHNE OMOJIOTUYECKUX TEPMHUHOB H
MOHSATHUM: >KU3Hb, KJIETKa, OpraHu3M, Meraboiau3M (0OMEH BEIIeCTB M
NpeBpallEHUe DSHEPruu), TrOMEeocTa3 (camMoperyisiiuus), YypOBHEBas
OpraHu3alus *HUBBIX CHCTEM, CAMOBOCHPOMU3BEACHHUE (PEMpOayKIIus),
HACJIEJICTBEHHOCTh, U3BMEHUYUBOCTh, POCT U PA3BUTHUE;

yMEHHUE  u3JaraTb  OHOJIOTHYECKHE  Teopuu  (KJIETO4YHas,
XPOMOCOMHAs, MYTAl[MOHHAs, IEHTpajdbHasg JOTMa MOJICKYJISIPHOU
ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. WM. BaBunoBa) u
ydyeHus: (0 IEHTpax MHOroo0pa3usi W MPOUCXOXKJICHUS KYJIbTYPHBIX
pactennii H. 1. BaBunosa), onpeaensaTe rpaHullbl KX TPUMEHUMOCTH K
YKUBBIM CHCTEMAaM,;

YMEHUE BIAJETh METOJaMU HAy4YHOrO TIO3HAHUS B OMOJIOTUHU:
HAOJIIOJICHHE W OIKMCAaHHUE >KUBBIX CHCTEM, IIPOIIECCOB U SIBICHHIA,
opraHu3anusi ¥  TPOBEJIEHHWE  OMOJIOTMYECKOrO0  JKCIEPUMEHTA,
BBIJIBUYKEHHE TUIIOTE3BI, BBISIBIICHUE 3aBUCHUMOCTH MEXK]y
UCCIICNyEMbIMU BEITUYMHAMH, OOBSCHEHHE IOTYYEHHBIX PE3yJIbTaTOB,
UCIIOIb30BaHHBIX HAYYHBIX MOHSATUM, TEOPUIM U 3aKOHOB, YMEHUE JENaTh
BBIBO/Ibl HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHUE BBIJICNATh CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KIETOK
NPOKAPUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHA BEIIECTB U MPEBPAILICHUS
SHEPruu B KJIETKE, (OTOCHMHTE3a, TUIACTUYECKOrO0 U JHEPreTHYeCKOro
oOMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OTIOA0TBOPEHUS, PA3MHOXKEHHS,
WHJMBHUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YyMEHUE TPUMEHSATh T[OJY4YEHHbIE 3HAHWS IS OOBSCHEHUSA
OMOJIOTUYECKUX TIPOIIECCOB W SIBIICHUM, JUISI TIPUHITHS MPAKTUYECKHUX
pENICHNI B MOBCEIHEBHOW JKU3HU C IEIbI0 00eCrieYeHus] O€30MacHOCTH
CBOETO 370pPOBbS M 3/10POBbSl OKPY>KAOIIUX JIFOAEH, COOM0EHNS HOPM
TPaMOTHOTO TOBEACHUSI B OKPY>KAIOIIEH MPUPOIHON cpejie, MOHUMaHue
HEO0OXOIMMOCTH MCHOJIb30BAHMS JOCTHKEHUI COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJOTUN JUIsl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHble T€HETUYECKUE 3aJaud Ha MOHO- U
TUTHOpPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclelI0BaHUEe, COCTABISThH
CXeMbl ~ MOHOTHOPHIHOTO  CKpelIMBaHWUS  JUII  TpelicKa3zaHus
HACJIEOBAHUS PU3HAKOB Y OPraHU3MOB;

YMEHUE BBIMOJIHATh JIa0OpAaTOpPHBIE M MPaKTHUUECKHEe paboThI,
coOmoiaTh MpaBWia TMpu padboTre ¢ y4eOHBIM U JIAOOPATOPHBIM
000pyT0BaHUEM;



yMEHUE KPUTUYECKU OIIEHUBATh U MHTEPIPETUPOBATH HH(DOPMAIUIO
OMOJIOTUYECKOTO COICPKAHUS, BKIIIOUAIOIIYIO TICEBAOHAYYHbIC 3HAHUS U3
pPa3TUYHBIX HCTOYHHUKOB (CpEJICTBa MAaccOBOM HWH(OpMaIuu, Hay4dHO-
NOMyJISIPHBIE ~ MaTepHalibl), JTUYECKHE  aCHEeKThl  COBPEMEHHBIX
WCCJICIOBAaHN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/laBaTb COOCTBEHHBIE MHCHbMEHHBIE M  YCTHBIC
coo0uieHus, 00o0m@as OHOJOrMYECKYI0 HH(OpPMALUI0 W3 HECKOJBKUX
MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh OHSITHIHBIN armapaT OMOJI0THH.

[IpenmeTHBIe  pe3yabTaThl  OCBOEHHUS  Y4eOHOTO  TpeameTa
«buonorus» ¢ 11 knacce TOMKHBI OTPAXKATH:

c(OpPMHUPOBAHHOCTh 3HAHUW O MECTE W POJIU OMOJIOTUU B CHUCTEME
HAyYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA M HAYYHOTO MHPOBO33PEHHUS, O
BKJIaJIE POCCUHCKMX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosoruu, (QYHKIMOHAIBHOW TPAMOTHOCTH YEJOBEKA [Jisi PpEeIIeHUs
YKU3HECHHBIX 337124,

YMEHHUE PACKPBIBATh COJIEP)KaHUE OMOJIOTUYECKUX TEPMHHOB M
MOHATHI: BHJ, TMOMYJSIIUSA, T€HO(DOHI, SBONIONMS, IBIDKYIIHE CHIIBI
(dakTophI) ABOJIIOLINH, MPUCIIOCOOJIEHHOCTD OpraHU3MOB,
BUJI000pa30BaHUEe, IKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, TTPOIYIIECHTHI,
KOHCYMEHTBI, PEAYILCHTHI, ICMH NUTaHUsS, DKOJOTHYECKas MUpamMua,
ouoreoreHos, ouocdepa;

YMEHHE W3JIaraTh OMOJIOTHYECKHE TEOPUH (DBOJIOIMOHHAS TEOPHUS
Y. JlapBuHa, CHHTETUYECKas TEOpUS OBOJIOIMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoasiiieBoro cxoacta K. M. bapa, uepenoBanus
IJIaBHBIX HampasieHuid u nmyteil sBomounu A. H. CeBepiioBa, yueHus o
ouochepe B. W. Bepuanckoro), onpenensite rpaHUIbI X MPUMEHUMOCTH
K )KUBBIM CUCTEMaM;

YMEHHUE BIAJETh METOJaMU HAy4YHOTO TIO3HAHUS B OWOJIOTHUH:
HAOJIFOZICHUE W OIHMCAHUE >KUBBIX CHCTEM, IIPOIIECCOB U SIBICHHUM,
Opranm3anusi W  TpOBEACHHE  OHMOJOTHYECKOTO  SKCIEPUMEHTA,
BBIIBIDKCHHC TUIIOTE3Hl, BEISIBJICHUE 3aBHCUMOCTH MEXTY
UCCIIElyeMbIMU BEIMYMHAMH, OOBSICHEHHE MONYyUYEeHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHSITHH, TEOPUH U 3aKOHOB, YMEHHUE JIeNIaTh
BBIBOJIBI HA OCHOBAHHH ITOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE  BBIJEHATh  CYIIECTBEHHBIE  MPHU3HAKKM  CTPOCHMUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB,  MOMYJSIIUN, MPOIYIEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOre€OlI€HO30B U IKOCUCTEM, OCOOEHHOCTHU
IPOLIECCOB: HACJEICTBEHHON WM3MEHUYHMBOCTH, €CTECTBEHHOTO O0TOOpa,
BUJI000pa30BaHus,  NPUCIIOCOOJIEHHOCTH  OPTaHU3MOB,  JIEHCTBHUS
IKOJIOTHYECKUX (DAKTOPOB HA OPTraHWU3MBI, MIEPEHOCA BEIIECTB U TMOTOKA



PHEPTrUU B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHUH B 3KOCHUCTEMaXx
CBOEH MECTHOCTH, KPyTrOBOPOTa BEIIECTB M OMOTCOXUMUYECKUX ITUKIIOB B
ounocdepe;

yMEHUE TPUMEHATHh TMOJYyYEHHbIE 3HAHUS JUISI OOBSCHECHUS
OMOJIOTUYECKUX TIPOIECCOB W SIBIICHUH, JUISI TIPHHITHS MPAKTUYECKHUX
pElIeHNl B MOBCEIHEBHOW JKHU3HU C LEJIbI0 00ecnedeHus: 0€301acHOCTH
CBOETO 3[I0OPOBBS U 370POBBSI OKPYXAIOMINX JFOJEH, COOMIOACHUS HOPM
IPaMOTHOTO TOBECHHS B OKPY’KaIOIIEH MPUPOAHON cpene, MOHNMAaHNe
HEOOXOJMMOCTU HCTOJB30BAHUS JTIOCTHXKEHUM COBPEMEHHON OMOJIOTHU
JUTS PaliiOHATBPHOTO TIPUPOIOTIOIH30BAHUS;

YMEHHE pEIIaTh AIeMEHTapHbIE OMOIOTHUECKHE 3a/1a4H, COCTABIIATh
CXEMBI [TIepEeHOCca BEIIECTB U SHEPTHH B IKOCHCTeMax (L[eNu MUTaHus);

YMEHUE BBIMOJIHATh JIa0OpAaTOpPHBIE M MPaKTHUYECKHe paboThI,
coOmoiaTh MpaBWia IMpu padboTre ¢ y4eOHBIM U J1aOOPATOPHBIM
000pyI0BaHUEM;

YMEHUE KPUTUUYECKU OIIEHUBATh U MHTEPIPETUPOBATH MH(DOPMAITUIO
OMOJIOrMYECKOTO COJEPKaHus, BKIIOYAIONIYIO [ICEBJOHAYYHbIC 3HAHUS U3
pa3INYHBIX HCTOYHUKOB (CpeACTBa MAacCOBOM HH(OpMAIMH, HAYYHO-
MOMYJISIPHBIE MaTE€pUAIbl), pacCCMaTPUBATh TI00ANBHBIE HKOJIOTHUYECKUE
npoOieMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUAM
COOCTBEHHYIO TO3UIINIO;

yMEHHE CO3/[aBaTh COOCTBEHHBIE TIMCHbMEHHBIE M  YCTHBIC
cooOuieHusi, 006o0mas OHOJOTUYECKYI0 HH(OpPMAILUI0O W3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHITHUIHBIN arnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KoJsnyecTBo 4acoB
Ne DJIeKTpOHHbBIe (HH(POBHIE)
pa3aesioB M TeM KonTposbHbie IIpakTH4yeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMmsl padoThI padoTsbI
bubmuoreka [{OK
2 0 1
I buonorusi kax Hayka https://m.edsoo0.1u/7f41¢292
) JKuBble cucTeMbl U UX 1 0 0 bubmuoreka [JOK
OpraHusauus https://m.edsoo.ru/7f41¢292
3 XUMUYECKU COCTaB U g 0 P bubmuorexa [JOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41¢292
4 KuznenesaTeabHOCTh 6 1 1 bu6mmoreka [JOK
KJIETKU https://m.edsoo.ru/7f41¢292
P
5 stl\f;;zme:;:;ge 5 0 0 bubmuorexa [JOK
JIBUILY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTAaHU3MOB
H
o | Mo 8 , | e ok
https://m.edsoo0.ru/7f41¢292
OpraHu3MOB
7 Cenekiusi OpraHu3MOB. 3 0 0 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
1 1 0
8 Pesepsroe Bpems https://m.edso0.1ru/7f41¢292
OBHIEE KOJIMYECTBO 34 D) 5

YACOB I10 ITPOTPAMME




11 KIIACC

HanmeHoBanue KoJym4yecTBo 4acoB
Ne DJIeKTpPOHHBIe (HH(POBHIE)
pa3aeiioB u TeM KonTposbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMsl padoThI padoThI
1 OBOJIIOIMOHHAS 9 0 P bubmnoreka [IOK
OMOJIOTHSI https://m.edsoo.ru/7f41cc74
B
2| pasmine s na 9 1 0 Bumiorera LIOK
P https://m.edsoo.ru/7f41cc74
3emie
3 Opraau3Mel 1 5 0 1 bubmmoreka [JOK
OKpy’Karolias cpena https://m.edsoo.ru/7f41cc74
0
o | ot : : o | B tox
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bubmnoreka [IOK
> Peseparoe spews 2 ! 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 P 3

YACOB I10 ITPOTPAMME




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaudecTBO 4acoB
Ne 9
> Tema ypoka KonTpoabubie | IlpakTtuyeckue AEKTPOHHBIC UHPPOBLIE
n/u Bcero AGOTEL A6oTLL HMara o0pasoBaTejbHbIe
p p M3yUYeHHsl | pecypchl
bu6mmoreka [JOK
1 0 0
i buoyorns B cucTeme nayx https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU HPUPO/IBI.
[Tpaktuyeckas padora Ne 1
2 «Hcnonb30BaHne pa3IuuHbIX 1 0 1 Bubauroreka IIOK
METOOB IIPU U3yYECHUU https://m.edsoo.ru/863e6122
OHMOJIOTHYECKUX OOHLEKTOBY
3 ]Iililinggnzeeflilge CUCTEMBI, IPOIIECCHI 1 0 0 Bubmiorexa [[OK
Y https://m.edsoo.ru/863e6564
4 XuMHYeCKHU coCcTaB KIETKHA. Boma u 1 0 0 Bubmorexa LIOK

MUHCPAJBbHBIC COJIN

https://m.edsoo.ru/863e674e




benku. CocTa u cTpoeHUE OCITKOB

Bbub6mmoreka [JOK
https://m.edso00.ru/863e6b72

depMeHThI — OHOJIOTHYECKHE
KaTaJH3aTOPHI.

JlaGopatopHas padota Ne 1
«3yueHne KaTaIuTUHYeCKOU
aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
aMMJIa3bl MM KaTajIas3bl)»

bubmuoreka [{OK
https://m.edso00.ru/863e6b72

Yrnesoasl. JInnuasl

bu6mmoreka [IOK
https://m.edsoo.ru/863e6870

Hyxneunossie kucinotsl. AT®

bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5c¢

I/ICTOpI/IH 1 MCTOABI U3YYCHUA
kineTku. Kiierounas TCOPUA

bu6mmoreka [JOK
https://m.eds00.ru/863e6e88




KieTka xaxk 1eiocTHas Kusas

10
cucrtema
CrpoeHue 3yKapruOTUYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2
11| pacresmi. semmormsre, pvGon Bumrotera LIOK
16)aKTe Hﬁ’no MK oéK(I: oM Ha https://m.edso0o.ru/863e6f0
p A b https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax U ux
OTTMCAHHEY
12 OOMeH BeIeCTB WU METAa0O0IU3M. bubmuoreka [JOK
https://m.edso0.1u/863e766¢
13 ®doTtocuHTe3. XEMOCHHTE3 bu6mmoreka [JOK
https://m.edso0.1u/863e7¢98
14 DHepreTudeckuii ooMeH bubnnorexa [IOK

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




JKuzHeHHbIN LUK KIeTku. [lenenue
KJIeTkr. Muto3. JlabopaTopHas

15 pabota Ne 3 «Habmoienue MuTo3a B bubnmoreka [JOK
KJIETKaX KOHYMKA KOpeIlKa JIyKa Ha https://m.edsoo.ru/863e7dc4
TFOTOBBIX MUKpOIIpenapaTax»

16 Buocunres Oenka. Peakuus BuGmuorexa LIOK
MATPUHHOTO CHHTE3A https://m.edso0o.ru/863e796e

17 Tpancnsmaus — 6uocunTe3 Oenka bubmuorexa [JOK

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

18 Hexnerounsie ¢popmbl )KU3HU — Bubnmorexa [IOK
BHPYChI https://m.edsoo.ru/863e7540

19 DOpMBI pa3MHOKEHHS OPraHU3MOB. bubmmorexa LOK

https://m.edso00.1ru/863e81b6
https://m.edsoo.ru/863e831¢e




20

Meiios

Bbub6mmoreka [JOK
https://m.edsoo.ru/863e7f4a

O6p330BaHI/IC H Ppa3BUTHEC ITOJIOBBIX

21 0 bu6mmoreka [IOK
IJICTOK. LIIIOI0TBOPCHHC. https://m.edsoo.ru/863e81b6

22 KoHnTtposnbHas pabora. bubmuorexa [JOK

https://m.edsoo.1u/863e8436
AHaM3 KOHTPOJIBHOW pabOTHI.

23 NuauBuyansHOE pa3BUTHE BuGmuorexa LIOK
OpraHN3MOB. ] eHCTHKA — HAYKA 0 https://m.edsoo.ru/863e86{2
HACJIEJICTBEHHOCTH U U3MEHYUBOCTH
3aKOHOMEPHOCTH HaCJIEIOBAHUS

24 npu3HaKoB. MoHOTHOpUAHOE bubmuoreka [IOK

CKpEIIMBAaHUE

https://m.edso00.ru/863e8878




JurubpuaHoe cKpemuBaHue. 3aKoH

25 HE3aBHCUMOT'O HACJIeI0BaHUS bubmuoreka [JOK
PHU3HAKOB https://m.edsoo.ru/863e89a4
CLemieHHOe HacJIeJOBaHUE

26 MIPU3HAKOB. bubmuorexa [JOK

https://m.edso00.ru/863e8c60
'enetruka nona. Hacnenosanue
27 [IPU3HAKOB, C el'IJ'IeHHIfX C IIOJIOM bubmorexa LIOK
p > Cll https://m.edsoo.ru/863e8c60
HN3menuuBocth. Henacnencrsenuas
U3MEHYMBOCTh. JIabopaTopHas
aborta Ne 4. 3yuenue
28 540 uduka HOHZOP"I N3MEHYUBOCTH bubmorexa [JOK
A 1 ? https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIIMOHHOTO Psiia U
BapUALIMOHHON KPUBON»
Hacnencrsennas n3sMeHYUBOCTE.
29 A bubmuoreka [JOK

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




30 I'eneTnka yenoBeka 1 bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78
31 [IpomexyToynas aTTecTanus. 1
AHanu3 IpoMeKyTOUHOU
32 arrectanuu. Cenekuus Kak HayKa v 1 bu6mmoreka [JOK
porLece https://m.edsoo.ru/863e9214
33 MCTOIILIUI/I JIOCTHIKEHUS CEJICKITUU 1 Bubnorexa [IOK
PACTCHHH H AKUBOTHBIX https://m.edso0.ru/863¢9214
34 buorexHonorus Kak orpacib 1 Bubnmorexa [IOK

IIPOU3BOICTBA

https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KUIIACC

KosanuyectBo yacos DJIEeKTPOHHbIE
Ne
> Tema ypoka KonTpoasnbie | IlpakTuyeckue Hata unpposrIe
n/n Bcero u3ydeHusi | odpa3zoBare/ibHbIE
padoThI padoTbI
pecypchl
. bubmnoreka [HOK
1 0 0
I IBOITHONKS U METOTIbI €€ H3YeHH https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTUs MPEACTABICHUI 1 0 0 bubnnorexa HOK
00 3BOJIFOIINH https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
1 0 0
3 MukposBooLs https://m.edsoo.ru/863e9¢cle
[Tonynauus kak a3neMeHTapHas
€IMHULA BUJA U SBOJIIOLIUH.
bubmnoreka [IOK
1 0 1
4 Jlabopatopnas pabora Ne | https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OTOTHUECKOMY KPUTEPHIO»
5 JIBrxyye cuitbl (3JIeMEHTapHBIC 1 0 0 bubnuorexa [IOK
(hakTOpbI) IBOFOIIH https://m.edsoo.ru/863e9dad




bu6mmoreka [JOK

EcTecTBEeHHBIN OT U er MBI
6 crecTse oTbop 1 ero ¢op https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3BOMIOLNN:
MIPUCTIOCOOICHHOCTh OPTAaHU3MOB U
BUI000pa30BaHUE.
7 Ha%o aI;O Has padbora Ne 2 Bubmorexa OK
patop P - https://m.edsoo.ru/863e9fde
«Onucanue nprucrnoco0NIeHHOCTH
opraHu3Ma U €€ OTHOCHTEIILHOTO
XapaKTepay
Hanpasnenus u mytu bubnuorexa [IOK
8
MaKpO3BOTOIINT https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTh 3BOIOIIUN
10 Ucrtopwust sxu3uu HA 3emiie U METOBI

€€ U3y4eHUs

11

['MImoTe3bl MPOUCXOKICHUS JKU3HH Ha
3emie

Bbu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6




12 Pa3zButune xu3HM Ha 3eMIie 1o Ipam U bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOLMH

13 PaCTUTEJIBHOTO U )KUBOTHOI'O MUpaA. EES;;ST;;ES}; 63cashe

14 CoBpemeHHas cuctema bubnnorexa [IOK
OpPTraHUYeCKOro MHUpa https://m.edsoo.ru/863ea48e

15 DBOJIONHS YelIoBeKa (aHTPOMOTeHe3) bubmorexa [JOK

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

16 JBmxymue cuibl ((hakTopsl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaUH 3BOJIOLUH

YCJIIOBCKaA




YenoBeueckue pachl U MPUPOIHBIE

bu6mmoreka [JOK

18 aJanTaluy 4YeJI0BeKa https://m.edsoo.ru/863eaea2
19 KonTponbnas pabota.
20 AHann3 KOHTPOJIbHOM pabOTHI.
DKoJIoTus Kak HayKa
1 Cpenbl 0OuTaHUS M SKOJIOTUYECKHE bubnnorexa [IOK
(bakTopsl https://m.edsoo.ru/863eafec
AbuoTtndeckue (HaKTophI.
Jlab 6ota Ne 3.
22 «lil/loopq?zggfziglnfg00066HH0CTH buGmorexa [JOK
p o https://m.edsoo.ru/863ebl10e
pacTeHuil U3 pa3HbIX MECT
OOUTaHUS.
23 bruotnyeckue pakTopsi bubmorexa LLOK

https://m.edsoo0.1ru/863eb348




OKOJIOTHYECKHUE XapaKTEPUCTUKH

24
TOTTYJISIITUH.

75 Coo01ecTBa OpraHu3MoOB — bubmnoreka [IOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a

2% DKOJIOTUYECKUE CUCTEMBI bubnuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKA3aTENN IKOCUCTEMBI.

27 DKOJIOTUYECKHUE TTUPAMUIEI bubmuorexa LIOK

. p ) https://m.edsoo.ru/863eb5fa

CgoiictBa sxocuctem. Cykieccus

28 IIpupoaHbIE 3KOCUCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI




30 buocdepa — rinobdanpHas s3xocucTemMa 1 bubnumoreka [IOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bubnuorexa [IOK
ouochepsl https://m.edsoo.ru/863ebd16
32 [IpomMexxyTouyHas aTTecTanus. 1
33 AHanu3 NpoMeXyTOUYHOU aTTECTALNH. 1 bubnuorexa [IOK
UYenoseuecTBO B Onochepe 3eMiaun https://m.edsoo.ru/863ebale
34 CocyuiecTBOBaHUE IPUPOIBI U 1
YeJI0BEYEeCTBa.
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buonorus, 10 xmacc/ ITaceunux B.B., Kamenckuii A.A., Py6moB A.M. u
npyrue /Tlon pex. Ilaceunuka B.B., AxunonepHoe o6iectBo «M31aTeabCcTBO
«IIpocsemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Tlon pex. Ilaceunuka B.B., AknnonepHoe o6mectBo «M31aTenscTBo
«IIpocsemeHue»
buonorus.O6mas 6uomnorus. 10-11xmacce.ba3zoBsiii ypoBers. Pabouas

terpanp. B.B.Ilaceunuxk, I'.I'.11IBenioB

METOAUYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
Buomorus.Oo6masa buonorus. 10-11kmaccel. Meroanueckoe mocooue.

B.B.I1laceunuxk, I'.I'.I1IBerioB

HOU®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmoreka [{OK; snexktponHbie pecypcbl Poccuniickoi 371€KTPOHHOMN IITKOJIBI

https://resh.edu.ru/; undpopoit oOpazoBaTenbHbIN pecypc s mkon SKmacce

https://www.yaklass.ru./; caitt @I’ BHY ®UIIU https://fipi.ru./



