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HHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpKAHUS YUEOHOTo MpeaMeTa
«buosoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUs, pPE3yJbTaToB OOy4YeHUS W
TpeOOBaHUI K YpPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX
HEeIsIX W NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliupuKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPO/IBI
U oOecreueHUH CYHIECTBOBAaHUSA uejoBedeckoro oobmiectBa. CoriacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENENIEHbl OCHOBHbIE (DYHKIMHU MPOTPAMMBI IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNpeACTaBiICHUE O LEsiX, 00 oOmiei
CTpaTeruu OOy4YeHHs, BOCIHUTAHMUS U PA3BUTHS OOYYAIONIMXCS CpEACTBAMU
yueOHoro mnpenmera «buosorus», omnpeaenser o0g3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTHKH
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOydyeHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSATEIbHOCTH/YUEOHBIX JIEUCTBUIM OOYYaIOIIUXCS MO OCBOCHHUIO COJIEP KaHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBI YpPOBEHB)
pean30BaH MPUHIHUI MPEEMCTBEHHOCTH B HM3YYEHHH OHWOJIOTUM, Ojarojaps
YyeMy B HEH MPOCMATPUBAECTCS HAIMPABICHHOCTh HA Pa3BUTHUE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUW  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupogHor cpeae. Ilosromy Hapsgy ¢ M3ydeHUEM
00IIIeOMOIOTUYECKUX TEOPHM, a TaKKe 3HAHUW O CTPOEHUU KUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX IPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJIEHO BHUMAHWE HCIIOIB30BAHUIO TMOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU IS PEIICHUS TPUKIIAIHBIX 3a]1a4, B TOM YHUCJIE:
npoUIIaKTUKKA ~ HACHEACTBEHHBIX  3a00JIeBaHUI  YEJOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I1€J1€CO00pa3HOT0 TOBEJECHUS B OKpYXalollled NPUPOJHOW Cpelle, aHalv3a
BIIMSHUS XO35MCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCHWIEHHWE BHUMAaHUS K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHoro  mpenmera  «buwonmorus»  mpoAMKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIICHUs] OJHON M3 aKTyaIbHBIX
3a/lady IIKOJIbBHOTO OHOJIOTMYECKOTO O0pa3oBaHUsA, KOTOpas Mperoiaract
dbopmupoBaHre y 00yJarONTUXCSl CIIOCOOHOCTH aJanTHUPOBATHCS K U3MEHEHHUSAM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHHUE Y OOYYAIOIIMUXCS MPEICTABICHUNA O
HAay4YHOU KapTHHE MUpa, pacIupseT u 0000IIaeT 3HaHUs O YKUBOU MpUpoe, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOM OpPraHU3alMU U 3BOJIOLMH, CO3MAET
yCIIOBHSI  NJisi: TIO3HAHUS 3aKOHOB OJKMBOW  MpUPOJIbI, (opMuUpOBaHUS



(YHKIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3o0macHoro obpasa
KU3HHU, IKOJOTMYECKOTO MBIIUICHHS, LIEHHOCTHOTO OTHOIIECHHUS K IKUBOH
IPUPOJE U YETTOBEKY.

bonpmioe  3HadueHwe  OWOJIOTMST  MMEET  Takke JUIA  PEHICHUS
BOCIIUTATEbHBIX W PAa3BUBAIONIMX 3a7a4 CpeAHero oOiiero o0Opa3oBaHMs,
colpaM3anuu oOyvaromuxcs. M3ydenune Ouosiornu oOecrneuruBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
UH(OPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJIbTYphl, CIOCOOCTBYET
UHTErpalud OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSAMU U3 JAPYTUX Y4EOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, xumun U Teorpaduu. Ha3BanHbIe
MOJIOKEHUSI O Tpe/lHa3HaueHUH ydeOHOoro mpeamera «buonorus» cocTaBuUiu
OCHOBY JUIsl OIpPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEICTAaBICHHOTO B TPOrpaMMe 10 OUOJIOTHH.

OTt60p conepskanus yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIMHN KYJIbTypOCOOOPA3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusg O0OIIEH KyJIbTYphl, OMPECISAIONIUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIEeH MPUPOJIHOM cpelie, BOCTpEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TPAKTUYECKOM nesrensHocTH. Ocob0oe MecTO B 9TOM cucTeMe 3HaHUM
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHUpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypuUpOBaHUE COJEpX aHUs y4eOHOTro Marepuasia B Iporpamme o
OMOJIOTUM OCYIIECTBICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aINU
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4e€OHOTO IMpeameTa
«buonorusy BbIIENEHBI CIENYIONUE CoAepKaTeabHble JIMHUU: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMay,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OpraHUYECKOTO MHUpa», «IBOMIONUA >KABOW MPHUPOIBDY, «IKOCUCTEMBI U
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOMIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra W MPUOOPETeHUE YMEHH
UCIIOJI30BATh 9TU 3HAHUA JJII TPAMOTHBIX JIEWCTBUI B OTHOUIEHUU OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTikeHne 1enw u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
06a30BOM ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHU O OMOJOTHYECKUX TEOPUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUiaX, CIyKallux
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE
MHpa, O METOoJaX HAyYyHOTO TO3HAHWS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHMU3AINU, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHrEe Y 00YUaIONMIUXCS TO3HABATEIIbHBIX, HHTCIUIEKTYATbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCe aHaIW3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJarmuxcs oOIel KylbTyphl, (QYyHKIIMOHAITHHOU
IPaMOTHOCTH, pa3BUTHE€ YMEHHH OOBSCHATH W  OIICHUBATH  SIBJICHUS



OKPYKAIOLIEr0 MHpa >KMUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYCHHBIX TPU U3YYEHUU OMOJIOTUH;

dbopMupoBaHre y O0OyYalOlUMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKOW IEATEIBHOCTH YeJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIICHHS K HeH, COOJII0AeHHUS
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEAHEBHOM JKM3HU
JUIS1 OLIEHKH TOCJIEICTBUI CBOEH AESATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MEp
poUIaKTHUKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», uzyyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aT€IBLHBIM YUYECOHBIM MPEAMETOM, BXOASIINM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanust oTBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoMm. Ponb Ouosiornn B (OpMHpPOBAHWU COBPEMEHHOW HAyYHOW KapTHHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meronpl TO3HAHUS JKUBOM MpUpoIbl (HAOIIOJEHUE, HSKCIEPUMEHT,
omMHcaHWe, H3MEpeHue, Kiaccuukaius, MOJCIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbnos, /[x. Yorcon u @.
Kpuxk.

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

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3alMs.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3YYCHHS OHOJIOTHH.
OTnu4ne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocucTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIMA, KJIETOYHBIM, TKAaHEBbIM, OPTraHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBI (OMOTeOIIeHOTHYECKHUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHU3aIlUU KUBOW TTPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KJIETKU. XHMHUYECKUE DJIEMEHTBhI: MAKPOAJIEMEHTHI,
MHUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMKM BOABI M MUHEpAIbHBIX BelIECTB B KkieTke. l[lomnepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamenumble W 3aMEHHMbIE AMHHOKHCIOTHI. AMWHOKUCIOTHBIA COCTAaB.
YpoBHU CTPYKTYpHI OEITKOBOI MOJIEKYJIBI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonorumueckue
byHKIIUN OETKOB.

depmeHTHl — Ouosormueckue Karamuzatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crnenududHoctb. Kodepmentsl. ButamuHsl.
Otnunuust PepMEHTOB OT HEOPTAHUYECKUX KAaTaTH3aTOPOB.

VYrineBoapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJuTI0I03a). bronornyeckue GyHKIMM yTrIeBOIOB.

Jlumuapl:  Tpurmunepuasl, ¢GochoNUnuabl, CTepouasl. [ uapoduibHO-
ruapodoOHbIe cBOMCTBA. buonormdeckune ¢GyHkuuu nunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB 1 JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.



Hykneunoswsie xucnorel: JIHK wu PHK. Hykneoruasl — MoHOMEpHI
HyKkJ1euHOBBIX KHCIOT. Ctpoenue u ¢ynkuuu JHK. Crpoenune u dyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUN.

Huronmoruss — Hayka o Kierke. Krerounas teopus — mpuMep
B3aMMOJICUCTBUS Hae U (DAKTOB B HAYYHOM MO3HAHWUU. METONbl H3ydeHHUs
KJIETKHU.

Knerka kak uenoctHass skuBas cucrema. OOIMe NpPU3HAKA KIIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoThueckas. OcoOeHHOCTH
CTpoeHHus mpokapuoTudeckoi kietku. Kierounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KJIETKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dKUBOTHOW H
TPUOHOM KJICTKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxku, Jnn30coMbl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJAPUH, TUIAaCTUABL. [IporcXoxkaeHne MUTOXOHIpPUN U TIacTull. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajipa: sijaepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitneH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeieneHne XWMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupr u cxemsl: «lleproguyeckas TadauIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyyibl BOAbDY, «buocuHTe3d Oenka», «CTpoeHHUE MOJIEKYJIbI
oenkay, «Ctpoenue depmentay, «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »3yKapuoTHUYECKONW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuass pabora Ne 1. «/3yueHue KaTaaIUTHYCCKOW aKTUBHOCTH
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK pPACTCHH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCaHUE».

Tema 4. /Ku3HenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WK METab0IN3M. ACCUMMIISINS (TIJIACTHYECKUIT OOMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €MHOTO TpoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTUHM B MOHUMAHUU
MeTaboJIM3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOGHBIH U  rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTHH B KIIETKE.



®otocunTe3. CBeroBass u TemHoBas ¢a3bl (oTocuHTe3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTH (GOTOCHMHTE3a. 3HAUCHUE (POTOCHUHTE3a MJis
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XEMOCHHTE3UpYIoIIue OakTepuu. 3HAYEHHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PaciieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBAHHE DHEPrUM B KIETKE. OJTalbl SHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe okucieHue, WIA KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuyHoro cuHrte3a. I'eHetmdeckas uHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHYECKU KO U €ro
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortamnbl TpaHciasiuu. KomupoBanue aMUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeiTHs BUpycoB (/1.
N. HWBanoBckuit). OCOOEHHOCTH CTPOEHUS W KWU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnu pacTeHud, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmynoaeduinura yenoeka (BUY) — Bo36ynurens CITNda.
OOparHast ~ TpaHCKpWMIIMS, peBepraza W  uHTerpasa. lIpodunakruxa
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tumnel nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«HepreTuyeckuit ooOMen», «Xioporact», «Potocuntes», «Ctpoenne JJHK»,
«Ctpoenue u GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuit
kom», «Bupyce», «baktepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Permuxarus JJHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y n1BoeHHE JJHK 51
TpaHCKpUMIs», «brocuntes 6enka», « CTpoeHUe KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbiii ki, Wik KM3HEHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIONTHBI U TarUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XPOMAaTHIbI.
[{utonornyeckne OCHOBbI Pa3MHOXKEHUS W HWHIWBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Ipoueccel, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKH — aromnTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buwl
OecroJioro  pa3MHOKEHHS:  JIeJICHHEe HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATHBHOE  Pa3MHOXKEHUE.
NckyccTBeHHOE KJIOHUPOBAaHUE OPTaHU3MOB, €0 3HAUYECHUE JJIs1 CEJIEKIUU.

[TooBoe pa3MHOKEHHE, €TO OTINYHS OT OECTIOJOTO.

Meiio3. Cranun meno3a. IIpoieccel, mpoucxoasume Ha CTaausX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HAYCHHUE MENO03a.



["ameTorene3 — mpoiiecc 00pa3OBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHU U SMYHUKH. OOpa3zoBaHuEe U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE pa3BUTHUE
(amOpuorenes). Jtarnbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazButue. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BHI3bIBATH BPOXKIEHHbIE
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DoOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHUN», «BereraTuBHOE pa3MHOXKECHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Metiosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKOI,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIeKieTka MieKkonuraromero», «KapuokuHes B
KJIETKAaX KOpelKa JyKa», MarHUTHAsE MOJEIb-alIlUIMKalus «JlejneHne KIeTKkmny,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHnas pabora Ne 3. «HaOmogeHue muTo3a B KJIeTKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora No 4. «/3ydyeHue CTpoeHHs MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTwkd. Vcropus pa3BuThs TEHETUKH. Ponb
IIUTOJIOTUM W IMOPHUOJIOTMM B CTAHOBJICHUW Te€HETHKU. Bkiam poccuiickux u
3apyOEKHBIX  Y4YCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  TEHETHKHU
(TUOPUIOJIOTUYECKUNM,  LUTOTCHETHUYECKHHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OcCHOBHbBIE TEHETUYECKHE MTOHATHUS. | eHeTUUeCcKasi CHMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTHOpHUIHOE CKpEINIMBaHUE. 3aKOH €IUHO00pa3us THOPHUIOB
NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHpPOBAHMS. 3aKOH paCLICIICHUS
pu3HaKoB. ' unoresa yuctorsl ramet. [1oHOE ¥ HEMoJIHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemyBaHue. 3aKOH HE3aBHCHMOTO  HACJEeIOBAHMS
npu3HakoB. [[uTOoreHeTHYECKHE OCHOBBI JTUTHOPUIHOTO  CKpPEIIUBAHHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPECIICHHS] TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKUE KapThI.

I'eneruka nona. XpoMOCOMHOE OIpeEIETEHUE 1M0J1a. AyTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3mbl. HacienoBanue
[IPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.



N3MeHYnBOCTS. Bups U3MEHUYUBOCTH: HEHACJIEACTBEHHAsI u
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTU. BapualluoHHBIH psn H
BapualMoHHasi KpuBas. Hopma peakuum npusHaka. KojaumyecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKK U UX HOpMa peakiuu. CBOMCTBA MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH.

Hacnencreennas, uiau reHOTHNMYECKasi, U3MEHUYUBOCTh. KoMOMHaTUBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTanMoHHas u3MeHYUMBOCTh. Kraccudukanuss MyTaiui:
F€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalUH.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTMUECKHX PSJIOB B HACIEICTBEHHOM
m3MmeHunBocty H. M. BaBumnoga.

BuesinepHas HacIeCTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka yenoBeka. Kapuortun denoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEeJIOBEKA: TE€HEAIOTUYECKUH, OJIM3HEIOBBIH, LUTOT€HETUYECKUN,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: [IOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T€HHBIC
60J1e3HH, OOJIE3HU C HACJIEICTBEHHOW MPEAPaCIIONIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTH4ecKMe M TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIMHCKOM TE€HETUKA B MNPEAOTBPALLCHUM W JICYEHUH TEHETUYECKUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl:  «MOHOTHMOPUIHOE  CKpEIIMBAHME U €r0
UTOT€HETUYECKAasi OCHOBa», «3aKOH PACIICIUICHUS M €ro LUTOT€HETHYeCKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpugHOoe  CKpenIMBaHUE,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapThl pacTECHUH,
KUBOTHBIX U 4eJoBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEIOBAHMS,
CUEINIEHHOrO0 ¢ Tmojom», «KapuoTumsl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHIHBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: MoJeau-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUE,
«Henonmunoe nomuHupoBanue», «JuruOpuaHoe ckpenumBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN U MuKponpemnapat «Jpo3zoduna» (Hopma, MyTaruu
(bOpMBI KPBUILEB M OKPACKH TeJa), repoapuii «I opox mMOCEeBHOM.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnas pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
W3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psAia U BAPUALMOHHOU KPUBOW.

JlabopaTtopHast pabota Ne 7. « AHaIM3 MyTamuil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus Kak HayKa U mpouecc. 3apokACHUE CENEKINN U JOMECTUKALUA.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS W MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U MHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMU PACTEHUH U KUBOTHBIX. OIleHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuUauHT. Yucrtas nauHus. CKpelMBaHME YUCTHIX JTUHUH.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUIUIONIOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u TpaHcreHHwsix opraHuszmoB. Kierounas
uHxkeHepus. Kierounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHuYeckue mpodiembl. MO — reHeTH4ecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl u cxembl: kapta «LleHTpBHI TPOUCXOXKIEHUS W MHOrooOpasus
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akageMuka
M. ®. UsanoBay, «Ilomumiouaus», «O0BEKTh OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyMpOoBaHME M MEPEHOC T'EHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJNOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpakTUHYeCKUe padoThbl:

Okckypeust «OCHOBHBIE METOIbl M JIOCTHKEHHS CEJIEKIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennochulku BO3HMKHOBEHHS 3BOJIFOIMOHHON TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OMOJOTHUU. BiusiHue SBOTIONMOHHON TEOpUH HA Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CsugerensctBa 3BOMIOLMH. [laneoHToIOrMYECKHE: MOCIEA0BATENbHOCTh
MOSIBJICHUSI BUJIOB B TAJICOHTOJOTHYECKOM JIETOMUCH, TEPEeXOaHbIe (OPMBI.
buoreorpaduyeckue: cxoactBo u pasznuuue ¢dayH u QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3u4usi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH ¥ OCHOBHBIX META0OTUYECKUX MYyTEH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBuUHU3Ma. JIBUMKYIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXEHUE  Mpu OTPaHUYEHHOCTH  PECYpPCOB, HeonpeaeaEHHas
U3MEHYUBOCTh, 00pH0Oa 3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3BomoIu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrkyiire cuiibl ((paxTopbl) IBOIOLMK BUAOB B IPUpoe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHUYUBOCTh. [lomynsiioHHbIE BOJIHBI U Apend
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB Kak pe3yiabTaT 3BoJtoIUH. [IpumMepsr
IPUCTIOCOOJICHUI Yy OpraHn3MoB. ApoMopd03bl U UAMOATANITAIIUH.

Bun wu BupooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (POpPMBI
BUI000pa30BaHus: reorpauyeckoe, IK0JIOTHIECKOe.

MakposBomorusi. dopmbl  sBoIONMU:  (pUileTHYECKast, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

IIpoucxoxnenune OT HECIMEINATN3UPOBAHHBIX PEIKOB.
[Iporpeccupyromas cnenranu3anusa. AJanTUBHAS paJualiysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIKM TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue opoJ KUBOTHBIX», «JTomymsirumy,
«MyTanuonHasi U3MEHYUBOCTBY, « ApoMopho3b», «nnoagantamumy, «Oo6mIas
Jerenepanus», «JBwkymme cuiel sBofonuny, «KapTra-cxema wapuipyTa
MyTEIIEeCTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobseHHoCTs OpraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIIUS HACEKOMBIX C Pa3jIMYHBIMU TUTIAMH OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKIus «IIpruMephl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, KoiwieKuus «DopMbl COXPAHHOCTH
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mmoxaenb ammuimkanus «llepexpéct
XpOMOCOM», BJaXHbIe Tpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaiiuu (GOpMbI KPbUILEB U
OKpacKu Teja).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnasi padota Ne 1. «CpaBHeHue BHUIIOB MO MoOp(dojgoruyeckomy
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onrcanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIe TpPENCTABICHUSA O 3apOXKICHUU KU3HU. HayuHble runortessbl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBostouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wumoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKku U ux
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PazButne xun3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepuOAbl: KEMOPHUICKHM,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »pa u €€ Tmepuojabl: IAJICOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPoLeccOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeNOBEKa.  AHTpPONOJIOTHMS  Kak  Hayka.  Pa3Butue
NPEACTAaBICHUM O  MPOUCXOXKACHUM  4elloBeKa. MeToabpl  M3y4YeHUs
aHTpornioreHe3a. (CxoncrtBa WM pa3auyus  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHuecKO€e NOJIOKEHUE YETIOBEKa.

JBwxkymue  cuibl  (dbakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTb M E€CTECTBEHHBIH 0TOOp. OOIecTBEeHHBI o00pa3 KHU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pazyMHblid. Haxoqku MCKOINMaeMbIX OCTAaTKOB, BPEMs CYLIECTBOBAHUSI,
00J1aCTh pacpOCTPAHEHMS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), Herpo-aBCTpajJioMjHasi (9PKBAaTOpHUaJibHAs), MOHTOJIOMHAS
(azuarcko-amepukanckasi). UepTbl MOpUCIIOCOOIEHHOCTH — MpeACTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENUHCTBO 4EIIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuueckoro wmupay», «PacturenpHas kieTtka», <« OKUBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moam», «pesaue moanm», «llepsoie
COBPEMEHHBIE JIFAN», «HeloBeYeCKue paco».

O6GopynoBanne: wmyispku — «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAJIblla, KPOMaHbOHIIA), CIEIKHU HIH
U300pKEHUS KaMEHHBIX OpPYAHMM NEpBOOBITHOTO YeloBeKa (KaMHH-YOMIEPHI,
pyomira, ckpebiia), TeoXpoHOJIOTHYecKas Ta0numa, Kouiekuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHMA
Y KUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcust «DBOJIIOIUSA OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DOKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJIOruu. MeTobl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl 0OUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®ortonepuonusm. [lpucnocobieHuss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  dakToprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CUMOMO3 u ero Qopmbl. [lapazutrusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
HOMYJISIUN: YUCJICHHOCTh, TUIOTHOCTH, POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT,
mMurpanus. JJlnHaMuka 4YucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuupr u cxembl: kapta «[Ipuponnsie 30Hb1 3emnny, «Cpesl oOuTaHus
opranusmoBy, «®Dortomnepuoauzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSUK UHDY30puu-TyPenbkny, «[lumieBrbie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKUue padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnass padora Ne 4. «BnusHMe cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacuéT TIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBbI.

Coo01mrecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3UM B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOMYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemectB M TOTOK DJHEPrUU B
skocucreMe. Tpoduueckue (MUIEBbIe) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMUJIBI: TMPOIYKIIUU, YUCICHHOCTH, OMomacchl. CBOMCTBa
AKOCUCTEM: YCTOMYMUBOCTh, CAaMOperyJisiiius, pa3Butue. CyKiieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroddmBOoCcTH SKOcucTeM. CoxpaHEeHUE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QpyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHaAMHYecKoe paBHOBECHME M OOpaTHas CBs3b B
ouocdepe.

KpyroBopotsl BemectTB u  OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTreHHbIE HU3MEHEHHUS B
ouocdepe. 'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyiiecTBOBaHUE  MPHUPO/IBI U 4YeJIOBEuYecTBa. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoiumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabnuupl u cxemsl: «IlumieBrie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa u uyenoBek», «IKOCUCTEMA MIUPOKOJUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOWHOro Jjeca», «buoOlEeHO3 BOJOEMa», «ATPOLEHO3Y,
«IIpumepHble aHTPONOIeHHBbIE BO3JEHCTBUS Ha Mpupoay», «BaxHeimme
UCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHeiias
coctaBsitonas  Ouocdepnr», «DakTopbl Jerpajganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHust Ouochepw», «OO0mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUU
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM JKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xuura Poccuiickoii ®eaepanun, HN300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHui u YKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

PabGouas nporpamMma BOCIIUTAHUS OTPAKAETCS B TMYHOCTHBIX

pe3ynbTaTax.

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI OOYyYalOlIMMHCS MPOrpaMM CpeJHEro oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUS mpeameTa «buonorus»
BBIJICJICHBI  CJIENYIONIME  COCTAaBISIIOIIME:  OCO3HAaHHME  O0y4YaroIUMUCS
POCCHMCKOM T'Pa)XJaHCKOW HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEIEICHUI0, HAJTUYUEe MOTHUBAIMM K OOYUYEHUIO
OMOJIOTHH, 1IeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE€ KIIOUEBBIX IIEHHOCTEHW MW HCTOPUYECKUX TPAIULUNA PA3BUTHUA
OMOJIOTUYECKOTO  3HAHWSA, TOTOBHOCTb M CHOCOOHOCTH OOyYaronIuxcs
PYKOBOJACTBOBAaTbCSI B CBOCU  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAaMHM, TMPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO O0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
YKA3HCHHBIE IIJIaHBI.

JInuyHOCTHBIE PE3yJIbTaThl OCBOCHUS IpeaMeTa «bHOJIOTUsD TOCTUTAIOTCS
B €JMHCTBE y4e€OHOM M BOCIHUTATEIHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMA  POCCUMCKMMHM COLUUOKYJIBTYPHBIMUA, HMCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMHU, IPUHATHIMHU B 00IIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCITUTaHUs U CAMOPA3BUTHS, PA3BUTUSL BHYTPEHHEHN MO3ULIMU JIMYHOCTH,
aTPUOTU3Ma, YBAXKECHUA K 3aKOHY U NIPABOIOPSANKY, YEJIOBEKY Tpyda H
CTapiieMy TIOKOJIEHHIO0, B3aMMHOTO YBaXXEHHUS, OEpPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJHEOUIO M TPAAUUMAM MHOTOHALIMOHAJIBHOIO HapoJaa
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3MUIUEH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIECTBa,
paclIMpeHre >KWU3HECHHOIO OIbITa U ONbITAa JESITEIbHOCTH B IPOLECCE
peain3allii OCHOBHBIX HANPABJICHUN BOCIHUTATEIBHOM NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

cOPMHUPOBAHHOCTh  TPAKIAHCKOMW  TO3WIUKA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa M IIPaBONOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW EATEIBHOCTH MPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh OMNpPEAENATh COOCTBEHHYIO TO3UIHMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOSKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBHIOJIHEHUS
yueOHbIX, MO3HABATENbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBAXKHUTEIbHOTO
OTHOUIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaKIaHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoanHy, CBOM SI3bIK M KYJIbTYpPY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAWI0 M MaMsITHUKaM
IPUPOJIbI, NJOCTHKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTHU, MOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUMU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBHUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOIO BO3JEHUCTBUSL JKUBOW NPUPOALI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOTO 0JIarONmoJIyYns:

MOHUMAHUE M peau3arus 3J0pPOBOr0 M 0€30MacHOro o0pasza KU3HH
(3mopoBoe TMTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHW W OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWUI HWHJIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHWE  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ymoTpeOneHust aaKorossi, HAPKOTUKOB, KYpEHUS );



6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW U COLUUAIBHOU
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IIJIAHUPOBATH "
CaMOCTOSITEIIHO BBITIOIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pas3auuyHbiM cdepam MpodecCUuOHANBHOM JEATEeIbHOCTH,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BRIOOp OyayIiei npodeccun U peann3oBbIBaTh
COOCTBEHHbIC KU3HEHHbIC TUIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU 1EJeCO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYyJIbTYpbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH KX BO3MOXKHBIX IOCIEACTBHN JId
OKpY>Karollen Cpeibl;

OCO3HaHMWE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  IPUPOJE,
HAIIPABJICHHBIX HAa COXPAHEHHUE PABHOBECHUS B JKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEINpUATHE ACHUCTBHUI, NPHUHOCIIIMX BPEd OKpYKaromeh
IPUPOIAHON CpeJie, YMEHHE POTHO3UPOBATHh HEOIArONMpPUATHBIEC SKOJIOTUUECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILLATh UX;

HaJU4YuE€ Ppa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, SKOJOTHYECKON
KYJbTYpbI, OIbITA JIEATEIBHOCTH HKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOM
NpaKkTHUKE, TOTOBHOCTHM K Yy4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTHYECKOMN HAINPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUPE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKON KYJBTYphl KaK CpE/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHUe crhenuuKy OUOJIOTMH KaK HayKd, OCO3HAaHHS €€ pojii B
(dbopMHpPOBaHMK PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IIEIOCTHOTO
MIPECTaBICHUS 00 OKpYXKaloleM MUPE KakK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
o0IiecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH MTpoOsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIEM
u obecreyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (HOPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTMUYECKMX 3HAHUW B LEIAX
NOBBIIICHUA OOIIEH KYyJbTYypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoil py U3y4eHUU OMOJIOTUY;

NOHMMAaHUE  CYUIHOCTH  METOJOB  T[O3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 0OOCHOBAHHbBIC 3aKIIIOUEHHS] Ha OCHOBE HAyUHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHUS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCThH CAMOCTOSITEBHO MCIIOJIB30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHMWE IEHHOCTU HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO M MUCCIIEIOBATENBCKYIO JESTEIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUHM MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUS ~ Y4eOHOro  MpeameTa
«buonorusy» BKIIOYAIOT: 3HAYMMBIE I (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIC
MOHATHS, OTPaXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUDUKY
METOJIOB TIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HaykaX (BEIIeCTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (pakT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), OOECTICUNBAIONINE
dbopmupoBanre (PyHKIIMOHATBHON TPAMOTHOCTH M COLMAIBLHON KOMITETEHIIUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYalOIIMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON U COLIUANIbHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHBIMM  NO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOATENbHO  (OpMyNIHUpOBaTH U aKTyaIM3UPOBAThL  MpodiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanmza, cuHTE3a, CpaBHEHWS, Kiaccuduranuu, 000OIIEHUS), PAaCKPHIBATH
CMBICII OHMOJIOTMUECKHX TOHATUN (BBIIEIATh WX XapakTEepHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTHUMH MOHATHUSIMH );

OTIpeNeNATh I NESTeIbHOCTH, 3a/aBasi MapaMeTphl W KPUTEPUU HX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JCSATEIBHOCTH C IOCTaBICHHBIMHU
HETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,



CTPOUTH JIOTHYECKHE pPaCCYXICHUS (MHIyKTUBHBIC, JCTyKTHUBHBIC, TIO
aHAJIOTHUH), BBISBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B PAaCCMAaTPUBAEMBIX
SBIICHUAX, (POPMYITHPOBATH BBIBOJBI U 3aKIIOUCHUS;

NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMBbIX OMOJIOTHYECKHX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH Ppa3HOTO pOJa, BBIABICHHBIX B  Pa3IAYHBIX
MHPOPMAITMOHHBIX NCTOYHUKAX;

pa3pabaThiBaTh TUTaH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIOITUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBUE
PE3yNIbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCJIECTBUHN NeATeIbHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IEHCTBHUS

BJIaJeTh  HaBBIKAMHU  Y4€OHO-HCCIIENOBATENbCKOM W TPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pemieHusi MpodiieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKHIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONb30BaTh PA3IMYHBIC BHIBI JIEATEIHHOCTH TIO IOJIYYCHHUIO HOBOTO
3HAHUSA, €0 HMHTEPIpEeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YUEOHBIX
CUTYaIUAX, B TOM YUCJIC TP CO3JaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUI  MBINUICHWS,  BIAJACTh  HAyYHOU
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMHI U METOJIaMHU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
TESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M WM aKTyaJlM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBa
CBOMX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTSPUU PEIICHUS;

aHAJIM3WPOBATh TIIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAITUSAM, OIICHUBAThH MPHUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh ICJICHAIIPABJICHHBIN IOMCK TIEPEHOCA CPEICTB M CIIOCO00B
JCHCTBUS B MPOPECCHOHATBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, ITPEIJIaraTh OPUTHHAIBLHBIC ITOIXO0JIbI H PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHHKAX HHpopMamuu (TeKCTe
y4eOHOTO  TOCOOMS, HAy4YHO-TIOMYJSPHOW  JUTEpaTtype, OHOJOTHUYECKHX
CJIOBapsiX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALNIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHYECKH OIICHUBATH €€ TOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOBI TIPH ITOUCKE U
oTbope Ouojornyeckor WHQpOpMAIMU, HEOOXOJAMMOM ISl  BBIOJHEHUS
y4eOHBIX 3a/1a4;



nprOOpeTaTh OMBIT MCIOJb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOIO  MCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpPMY TPEICTaBICHUS
ouosiorndyeckord wuHGOpMaANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (POpMyJIibl, a00peBUaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3alIUThl  MHGOpPMAINH,
uH(GOPMAITMOHHON O€30ITaCHOCTH JIMYHOCTH.

OBjaieHUe YHHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOTE€ WMJM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMBbI
(yMeHune 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJECHUS OTHOCHUTEIHHO
BBITIOJIHEHHUS TIPEJIaracMou 3a7auu, yYUTHIBATh HHTEPECHl U COTIIACOBAHHOCTh
MO3UIMN APYTHX YYaCTHUKOB JIHAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOICHCTBUS, TOHUMATh
HAMEpEHUsl JAPYruX JIIOJeH, TMPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  pabOThl MpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBblI,
000CHOBBIBATh HE0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKY W METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUS T10 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPe3yibTaThl
COBMECTHOM paboThHI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJOTO yYaCTHHKAa KOMAaHIIbI B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TIO3UIMW HOBH3HHI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIIOBEJICHUE B PAa3JIHYHBIX
CUTYaIHSIX, TTPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWOJOTHYECKHE 3HAHUS JJIsS BBIIBICHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YICOHBIX CUTYAIUsX;



BBHIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUW IIEJIE€BbIE M CMBICIOBBIC
YCTAHOBKH B CBOUX JICCTBUSX U MOCTYMNKAX MO OTHOIIEHHUIO K YKUBOU MIPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO ~ OCYIIECTBIATh  IO3HABATEIbHYID  JICSTEIBHOCTD,
BBISIBJISITH TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jlaud B
00pa3oBaTeIbHON AEATEILHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1laBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIMPOKOH 3PYAUIIMU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IIOBBINIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIeTh HaBBIKAMHM I[I03HABAaTEIIbHOM pedlieKcMu KakK OCO3HaHUS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PedICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHThl JIPYTMX MpPU aHAIN3€ pPe3yJIbTATOB
JIEATEIILHOCTH;

3) npuHsITHE CeOsl U APYIUX:

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTMX MpPH aHAIU3€ pPe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTathl ocBoeHHS IporpamMmbel COO mo Ouojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT croenuduyueckre sl y4eOHOro mpeameTa
«buonorus» HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBHM MO OCBOCHHIO,
WHTEpOpeTaliui ¥ NpeoOpa3oBaHHWIO 3HAHUW, BHJBI JEATEILHOCTH IIO
MOJIyYCHUIO HOBOTO 3HAHUS M MPUMEHEHWIO 3HAHWN B Pa3IUYHBIX YYCOHBIX
CUTyallMsiX, a TaKKe€ B PEATbHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
ouonorueii. B mporpamMmme mpeaMeTHbIE Pe3yNIbTaThl MPEICTABICHBI MO TOJaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeameTta «buonorus» 6 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMUSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPa W HAYYHOTO MHPOBO33PEHUS, O BKIAJC



POCCUIMCKHUX M 3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 33]1a4;

YMEHHUE PacKpbIBaTh COAEpKaHUE OMOIOTUYECKUX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3Mm (0OMEH BEIIECTB W IpeBpalicHue
SHEPruu), romMeocTa3 (camoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (peripoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE H3j1aratb OHUOJOTMYECKHE TeOopuu (KJIETOYHAs, XpPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHasi JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 1ieHTpax MHOTO00Opa3us U
IPOUCXOXKIEHUS KyIbTypHbIX pactenuid H. . BaBuiora), omnpenensarsb
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIa/IeTh METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3alus U MpOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBIDKCHHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE TOIYYCHHBIX
PE3yNIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAIEHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecKOro OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOXKEHUSI, WHJMBUIYAIbHOTO pA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYyYSHHBIC 3HAHUSA JIJIs1 O0BICHEHUS] OMOJIOTUYECKUX
MIPOLIECCOB U ABJICHUM, JIJIST TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTU CBOETO 370POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIOJIEHU HOPM TIPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIlel MPUPOTHON Cpelie, MOHUMaHUE HEOOXOIUMOCTH HCTOIb30BaHUS
JOCTHUKEHUHU COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHUH JJIs PallMOHAIBLHOTO
IPUPOOTIOIH30BAHNS;

YMEHHE pellaTh JJIEMEHTAPHbIE TEHETUYECKHUE 3a/Jadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIMBAHUSI IJIs TIPEACKA3aHMS HACJICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOUYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIMK, HAy4IHO-
MOMYJISIPHBIC MAaTepPUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIICIOBAHUN B
OMOJIOTMH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE NUCHMEHHBICE W YCTHBIC COOOIIEHUS,
00001asi OWONOTHYECKYyI0 HWH(MOpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeameTa «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OHOJOTHMH B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC



POCCUIMCKHUX M 3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH,
(GYHKIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PacKpbIBaTh COAEp>KaHUe OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
BUJI, TOMyJsAluMs, TEHODOHM, OBOJIOLMS, JBIKYIIHME CWIbBl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30BaHueE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TTPOYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LEeNy TUTaHus, IKOJIOrHYeckasl mupamuaa, ouoreoneHos, onochepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. Bbapa, uepenoBanusi TiiaBHbIX HalpaBiIeHUN U
nyteit sBomonnu A. H. CeBepioBa, yuenust o ouochepe B. M. Bepuaackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJa/IeTh METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U OMKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUH, OpraHu3allus ¥ MPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIJBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX
PE3yNIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AaKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB U TIOTOKAa DJHEPTUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€OXMMHUYECKHUX IIUKIIOB B Onocdepe;

yMEHUE MPUMEHSTH MOTYYEHHBIC 3HAHUS JJIsI O0BSICHEHUS] OMOTOTUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HH C TEJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXAIOIIUX JIIOJeH, COOJIO/IeHUs HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalollel MPUPOHON cpelie, MOHUMaHue HeOOXOAMMOCTH HMCTIOIb30BAHMUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIIBHOT'O
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OWOJOTUYECKHE 3aJadd, COCTaBISATh
CXEMBI MIePEHOCA BEIIECTB U SHEPTHH B SKOCHCTeMaxX (I[eNu MTUTaHus);

yYMEHHUE BBITIOHATH Ja0OpaTOpHbIE U MpaKkTUYecKue paboThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3UYHBIX HMCTOYHUKOB (CpeiacTBa MaccoBOM uHGOpMAIMK, HAy4YHO-
NOMYJISIPHBIE ~ MaTepHayibl), paccCMaTpUBaTh TJOOATBHBIE JKOJIOTHMUYECKHE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

YMEHHUE CO3/IaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001masi OWONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe Koan4yecTBO 4acoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I MporpaMmMabl padoThbI padoThbI
bu6mmoreka [IOK
1 brosorust kax Hayka 2 0.5 https://m.edso0.ru/7f41¢c292
5 JKuBble cUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUN COCTAB U 8 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
4 JKusneneaTeabHOCTh 6 bu6mmoreka [JOK
KJIETKHU https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U
5 N 5 1 bu6mmoreka [JOK
ABAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MEHYHUBOCTD 8 1.5 bubmotera [JOK
' https://m.edso0.ru/7f41c292
OpTraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
SSEPBHOE BpeMA 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME




11 KIIACC

HauMeHoBaHue Koau4yecTBO yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
1 DBOJIIOIMOHHAI 9 1 bu6mmoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3uuknoBeHue u
2 a3BUTHE KU3HU 9 0.5 bubmorexa LIOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emie
Opranusmsl u
3 OKDVIKAIOLIAS 5 1 bubmuoreka [JOK
PyKarollt https://m.edsoo.ru/7f41cc74
cpena
Coo0bmrecTBa u
4 9KOJIOTHYECKHE 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3CPBHOC BpeMA 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTtpoJbHbie IIpakTuyeckune
Beero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
I
bubnnoreka IIOK
B https://m.edso0.ru/863e612
HOJIOTUS B CHCTEME 1 5
HayK Https://m.edsoo.ru/863e632
a
MeTtonabl o3HaHUI
YKUBOU IIPUPOJBL.
[IpaxTnueckas padora Ne
bu6nuoreka [IOK
1 «cnonp3oBanue
1 0.5 https://m.edso0.ru/863e612
pa3IMYHBIX METO/OB MPU )
H3Y4YEHUU B
OMOJIOTUYECKUX
00BEKTOBY
bu6nuoreka [IOK
buonornueckue cuctemsl,
1 https://m.edso0.ru/863e656
MIPOIIECCHI U UX U3YyUYCHUE 4
XUMUYECKUU COCTAB but6mmoreka [IOK
kiaeTku. Boga u 1 https://m.edsoo0.ru/863e674

MHHCPAJIBHBIC COJIN

€



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

beaku. Coctas u

bu6nuoreka [IOK

5 https://m.eds00.ru/863e6b7
CTpOeHHE OEIKOB )
DepMeEHTBI —
OMOJIOTHYCCKHUE
KaTaJlu3aTopHI.
JlaboparopHas pabota Ne bubnuotexa [HOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTaJIMTHYECKON 2
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusa3bl
WJTA KaTajasbl)»
bubmuorexa [JOK
7 VYrnesoasl. JInnuae https://m.edso0.ru/863e687
0
bu6nuoreka [IOK
8 Hyx1enHoBbIe KHCITOTHL. https://m.edso0.ru/863e6d5
ATD
c
Hcropus u meToabl bubnmnorexka HOK
9 U3y4YeHUs KIIETKHU. https://m.edsoo.ru/863e6e8
Krnerounas Teopust 8
10 Knerka kak 1emoctHas
JKUBas CHCTEMa
Crpoenue bu6muoreka [JOK
11 AYKApUOTUYECKON 05 https://m.eds00.ru/863e6ff0

kietku. JlabopaTopHas
pabota Ne 2 «3yuenue

https://m.edso00.ru/863e716
C



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOCHHUS KJIIETOK
pacTeHui, )KUBOTHBIX,
rpu0oB U OaKTepuit 1Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpernaparax u ux
OITHCAHUE

OOMeH BEIIECTB U

bubmuorexa [JOK

12 https://m.eds00.ru/863e766
MeTaboI3M c
DOTOCHHTES. bubnuorexa [JOK
13 https://m.edso00.ru/863e7c9
XeMOCHHTE3 8
. bubmuorexa [JOK
14 JuepreTueckuii 0omen https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. J[eeHne KIeTKH.
Muro3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habnromenne MuTo3a B 05 https://m.edso0.ru/863e7dc
KJIETKaX KOHYUKA 4
KOpeIIKa Jyka Ha
TOTOBBIX
MUKpOTIpernaparax»
buocunTes Oenka. bu6nuoreka [IOK
16 Peakuust MmaTpuaHoro https://m.eds00.ru/863e796

CHHTC3a

e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bu6nuoreka [IOK

Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oeika .
Hexnerounsie popmbl Bubmiorexa LIOK
18 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubnnoreka IIOK
o https://m.edsoo0.ru/863e81b
19 OpPMBI Pa3MHOKEHUS 6
OpTaHi3MoB https://m.edsoo0.ru/863e831
€
. bu6mmoreka [IOK
20 M
enos https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
MOJOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas paboTa Ne bubmorexa [JOK
21 h 0.5 https://m.edso0.ru/863e81b
4 «M3yueHue cTpoeHUs 6
IOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenapaTax»
bu6nuoreka [IOK
NuauBunyansHoe
22 https://m.edso00.ru/863e843
pa3BUTHE OPTAaHU3MOB 5
I'eneTnka — Hayka o
K bu6nuoreka [IOK
23 HACJIEACTBEHHOCTH U

U3MCHYUBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubmuorexa [JOK
24 MIPU3HAKOB. https://m.eds00.ru/863e887
Mounoru6puanoe 8
CKpCIIMBAaHUE
UTHOpHUIHOE
A P bubmuorexa [JOK
CKpeliuBaHue. 3aKoH
25 https://m.edsoo.ru/863e89a
HE3aBUCHUMOI'0 4
HACJIeIOBAaHMS MPU3HAKOB B
CueneHnHoe
HacJaeI0BaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «A3yueHne bubnmnorexka HOK
26 | pe3ymbTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢ Bl HAa TOTOBBIX
MHUKpOTpernaparax»»
I'eneTunka moma.
bu6nuoreka [IOK
Hacnenosanue
27 https://m.edso00.ru/863e8c6
MIPU3HAKOB, CIIETITICHHBIX 0
C TI0JIOM =
H3MeHYnBOCTb. Bu6 OK
28 Henacnencreennas 0.5 nosmorexa I

N3MCHYHNBOCTBD.

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaboparopHas pabota Ne
6. U3yuenue
MOTU(UKAITTOHHON
W3MEHYHUBOCTH,
MOCTPOCHHE
BapHaIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennas
W3MEHYUBOCTbD.
29 JlaboparopHas pabota Ne 0.5 bubnmnoreka HOK
7. «AHanu3 MyTauun y ' https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bu6nuoreka [IOK
30 I'enetuka yenoBeka https://m.edso00.ru/863e8d7
8
PesepBHbIii yPOK.
O60061eHue o Teme
31 «HacnencTBeHHOCTD |
W3MEHUYUBOCTH
OpPTaHHU3MOB»
bu6nuoreka [IOK
32 (CeTeRIIA KaK HayKa i https://m.eds00.ru/863e921
mpoiecc 4
MeToabl U JOCTUKEHUS but6mmoreka [IOK
33 CEJIEKIIMM PaCTEHU U https://m.eds00.ru/863e921

JKHUBOTHBIX

4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexnonorusa xak

34
oTpacib POU3BOJCTBA

bu6nuoreka [IOK

https://m.eds00.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



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

11 KIIACC

Ne KounyecTBo 4yacoB
JIEeKTPOHHBIE
Hara uudgposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
DBOJIIOIHS U METOJIBI €€ bubmorexa [IOK
1 1 https://m.edso00.ru/863ea20
W3Y4YCHUS o
Ucropus paszsutus bubnuotexa [HOK
2 npeACcTaBICHUN 00 1 https://m.eds00.ru/863e957
3BOJIIOLUA 0
bu6nuoreka [IOK
3 MWUKPOIBOITFOIHS 1 https://m.edso00.ru/863e9c1
€
ITomyAuus kak
3JeMEHTapHas eIMHUIA
BHUJIa U 3BOJIOIUH. bubmmoreka [IOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHHME BHIOB MO 6
MOP(OJIIOTHIECKOMY
KPUTEPHUIO»
JIBroKyIpe CUIIbI but6mmoreka [IOK
5 (a;meMeHTapHbIe 1 https://m.edso00.ru/863e9da
(aKkTOpPbI) IBOIFOIUH 4
6 EcrecTBeHHbIi 0TOOp U 1 bubmmoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

ero (popmal

https://m.edso0.ru/863e9ed
0

Pe3ynbTaTe! 3BOMIOLMY:

MPUCTIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHas pabota Ne 0.5 bubnuorexa [HOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
bubmuorexa [JOK
Hamnpasnenus u nytu
8 https://m.edso00.ru/863e9c1
MaKpO3BOTIOITUN o
9 HeobpatumocTs
HBOJTIOIINH
10 WcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTessl bu6nuoreka [IOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eab5a
Ha 3emiie 6
PasButHe xnu3HH Ha bu6nuoreka [IOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
rnepuoaam €
13 OCHOBHBIC 3TaITbI 05 bubmuorexa [JOK

DBOJTIOIUHN

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

pPacTUTEIBHOTO U
YKUBOTHOTO MHUpa.

[IpakTrueckas padota No

1 «M3y4yenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )

I9]

CoBpeMeHHas cuctema

bubmuorexa [JOK

14 https://m.edsoo.ru/863ea48
OpraHUYEeCcKOTO MUpa e
OBOIIOLUS YeIOBEKA bubnnoreka IIOK
15
(a"TpOMIOTEHE3) https://m.edso0.ru/863eac2c
JIBMXKyIIHE CUJITBI bubnmnoreka HOK
16 | (daxTopsi) https://m.edso0o.ru/863ead4
aHTpPOIIOreHe3a 4
17 OCHOBHBIE CTagUNA
SBOJIIOIIMU YeJIOBEKA
YenoBeueckue pacel U
18 NPUPOIHLIE aanTallii Bubmorexa ITOK
pHp https://m.edso0.ru/863eaea2
YyeJIoBeKa
PesepBHbIii yPOK.
O0o001enue Mo TeMe
19 «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha
3emie»
20 | Dxomnorus Kak HayKa



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

21 Cpenpl oOuTaHus u bubnmoreka [JOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.

JlaboparopHas pabota Ne

3. «Mopdomnoruueckue

O0COOCHHOCTH PaCTCHHIA

13 PasHbIX MecT bubmuorexa [JOK

22 0.5 https://m.eds00.ru/863eb10
oOHUTaHHSY. o
JlaboparopHas pabota Ne -

4. «BrnusiHue cBeTa Ha

POCT U pa3BUTHE

YePEHKOB KOJICYyCa
bubmuorexa [JOK

23 buotnueckue paxTopsl https://m.edso00.ru/863eb34

8

DKOJIOTUYECKHUE

XapaKTePUCTHKU

TIOMYJISIIIAH.

24 [IpakTuueckas padora Ne 0.5
2 «[loacuér mmoTHOCTH
MONYJISALMNA pa3HBIX
BHJIOB PACTEHUI»

Coo0riecTBa OpraHu3MOB bubmorexa HOK

25 https://m.edso00.ru/863eb46
— OuoI1IeHO3 N

26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK

(3K0CHCTEMBI)

https://m.eds00.ru/863eb46



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

a
OcHOBHBIE TTOKA3aTeNn
HKOCUCTEMBI.
27 DKOJIOTHYECKHUE 1 bubmmorexa [JOK
. https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubnmorexa IOK
30 1 https://m.edso00.ru/863ebb5
9KOCUCTEMa 3eMIIn o
3aKOHOMEPHOCTH bubnmnorexka HOK
31 CYIIECTBOBAHHS 1 https://m.eds00.ru/863ebd1
ouochepst 6
30 YenoseyecTBo B 1
ouochepe 3emnu
bu6nuoreka [IOK
CocymiecTBoBaHue
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEIOBEUYCCTBA o
PesepBHBIil ypoK.
34 O0600611eHrEe TEMBI 1
«CoobmecTBa u
9KOJIOTHYECKUE CUCTEMBD
OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus. buonornyeckue cucreMsl U nporieccs : 10 ki : yue0. ans
ydamuxcs o0eoopazonar. yupexaenue / A.B. Tepemos, P.A. Tletpocoga. -

M. : I'ymanutap. uza. nentp BJIAJIOC , 2011. - 223 c. : ui.

buonorus. buonorudyeckue cucteMsl u nporieccs : 11 ki : yue6. amns
ydamuxcs oomeo0pasosar. yupexaenue / A.B. Tepemos, P.A. Tlerpocosa. -

M. : I'ymanutap. uza. uentp BJIAJIOC , 2010. - 199 c. : un.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Tepemos A.B., IlerpocoBa P.A. buonorus. 10-11 knaccel. Metoanueckoe

nocodue i yauTens

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

bubmuotexa L{OK https://urok.apkpro.ru/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/
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