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HHOACHUTEJIBHASA 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 TOJIOKEHUSIM, OIpPENESIEHbl OCHOBHbIE (DYHKIMHU MPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosnoruu Ja€T mNpeAcTaBiICHUE O LesiX, o0 oOrmiei
CTpaTreruu OOy4YeHHs, BOCIHUTAHUS U PA3BUTHS OOYYAIOUIMXCS 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
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TMPEIMETHBIM PE3yJbTaTaM
oOydueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSATEeIbHOCTH/YUEOHBIX JIEUCTBUIM OOYYaIOIIUXCS MO0 OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10-11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHH OHMOJIOTUM, Ojaromaps
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 YJIeJICHO BHUMAHWE HCIIOIB30BAHUIO MOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a]1a4, B TOM YHUCJIE:
NpOPIIAKTAKA  HACIEJCTBEHHBIX  3a00JIEBaHUM  YEJOBEKa,  MEIUKO-
TE€HETUYECKOrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIECH MPUPOTHOM Cpene, aHaiam3a
BIIMSHUS XO35MCTBEHHON JESATEIbHOCTH YEJIOBEKA HAa COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHWE BHHUMaHUA K  MOPUKIATHOMN
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buwomorus»  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 cpeaHero oOIero oOpa3oBaHUs 3aHUMAET BaKHOE
Mmecto. OHa obecrieunBaeT GOpMUPOBaHKUE Y OOYYAIOIIKUXCS MPEACTaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacIimpseT u 00001IaeT 3HaHUus O YKHUBOUW TpUpoe, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOU OpPraHU3alMU U HBOIIOLMH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHWUS 3aKOHOB JKMBOW  MpUPOIBI, (opMupoBaHUS



(GYHKIIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHoro obpasa
KU3HHU, IKOJOTMYECKOTO MBIIUICHHS, LIEHHOCTHOTO OTHOIIECHHUS K KUBOU
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 OIPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEICTABIEHHOTO B IPOrpaMMe M0 OUOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE
OCYHIIECTBJIEH C MO3UIMHN KYJIbTYpOCOOOPA3HOTO MOJX0JIa, B COOTBETCTBUH C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusg O0OIIEH KyJIbTYphl, OMPECISAIONIUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIEeH MPUPOIHOM cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TPAKTUYECKOM NesrensHocTH. Oco00e MeCcTO B 9TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHUpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3allu1 OMOJIOTHUYECKOT0 00pa30BaHMUs.

CTpyKTypupOBaHUE COJIEpX aHUS y4eOHOTO Marepuasia B Iporpamme Io
OMOJIOTUM OCYIIECTBJICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
U DBOJIONMU. B COOTBETCTBUH € JTUM B CTPYKType Y4eOHOTo Mpeamera
«buonorusy BbeIIENEHBI CIENYIONUE CoAepKaTeabHbie InHuM: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OpraHUYECKOTO MHUpa», «IBOMIONUA >KABOW MPHUPOIBDY, «IKOCUCTEMBl U
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOIMUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra W MPUOOPETeHUE YMEHHI
WCIIOJIh30BaTh 3THU 3HAHUS ISl TPAMOTHBIX JCHCTBUN B OTHOIIEHWU OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KHU3HEHHBIX MPOOIIEM.

JocTikeHne 1ienw u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIOININX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPHUSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TMPaBWIAX, CIyKaIIuX
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAyYHOTO T[O3HAHHS, CTPOCHHHM, MHOTOOOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTaHMU3AIMH, BBIIAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHrEe Y 00YUaIONMIUXCS TO3HABATEIIbHBIX, HHTCIUIEKTYATbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B TMpOIlECCEe aHaIW3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH W MOAXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTaHOBJICHHE Yy OOydaromuxcsi oOmEell KyJIbTypbl, (QYHKIMOHATbHON
IPAaMOTHOCTH, pa3BUTHEC YMEHHH OOBSCHATHP W  OIICHUBATH  SIBJICHUS



OKPY’KAIOLIEr0o MHpa JKMBOM MPUPOABI HA OCHOBAHMHM 3HAHUM M OIbITA,
MOJIYYEHHBIX TPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHre y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOXKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAUMOCTH OEpEeKHOr0 OTHONIICHHS K HeH, COOJII0IeHUs
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHUE TPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEAHEBHOW >KU3HU
JUIS1 OLIEHKH TOCJIEICTBUN CBOEH AESATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MeEp
npoUIaKTHKU 3a00JIeBaHU.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM YYCOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM 00acTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

JIns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanust otBoauTcs 68 yacoB: B 10 knacce — 34 vaca (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 Ouosornn B (GOpMHpPOBAHHWU COBPEMEHHOW HAyYHOW KapTHHBI
mupa. Cucrtema OMOJOTUYECKHUX HaYK.

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

JdemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @.
Kpuxk.

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

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padoraNe 1. «Vcnonb3oBaHWE pa3IWYHBIX METOJIOB MPU
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpPeIMET H3Y4YECHHS OHOJIOTHH.
OTnuuue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OmocucTeM U HX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUHBIM, TKaHEBBIM, OPTraHU3MCHHBIN,
MOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTEOIICHOTHYCCKHIA ),
ouocdepHsbIit.

JemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHAYECKUN COCTAB KJIETKU. XUMHUYECKHE DJIEMEHTBHI: MAKpPOJJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B KieTtke. llogaep:kanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHne 6€IKOB. AMUHOKHCIOTH — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMbIE AMHHOKHUCIOTBHI. AMHUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYPBI OEITKOBOI MOJICKYJIBI (IEpPBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
(GyHKIMH OEIKOB.

depmeHTHl — Ouosormueckue Karamuszatopbl. CrTpoeHume QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crnemupuaHoctb. Kodepmentsl. ButamuHsl.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KATAITH3aTOPOB.

VYrineBoapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMU YrIeBOIOB.

Jlumuapl:  Tpurmunepuasbl, ¢GochoNUnuabl, CTepouasl. [ uapodunbHo-
runpodoOHble cBoiicTBa. buomornyeckue Qynkuuu aunugoB. CpaBHeHUe
YIJIEBOJIOB, OEJIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.



HykneunoBesie xucnorel: JIHK u PHK. Hykneoruasl — MoHOMEpHI
HyK1euHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u dbyHkumuu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

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

Knerka kak uenoctHas >xuBasi cucrema. OOIIHMe MNpPU3HAKUA KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosiekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoThueckas. OcoOeHHOCTH
CTpoeHus npokapuoTudeckoi kietku. Kinerounas crenka Oakrtepuii. CTpoeHue
AYKapUOTUYECKOW KJIEeTKU. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, dKUBOTHOW H
rpUOHOMN KJIETKHU.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, FJTMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouasl. OnHomeMOpanHble opraHouabl kietku: IIIC,
anmapat [onbmxu, Jnm30combl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJAPUH, TUIaCTUABL. [IporcXoxkaeHne MUTOXOHIIpUN U TIacTul. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTD,
LUEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOUIOB KJIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneitnen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Huarpammbl:  «PacnipeneneHne XUMHYECKUMX JJIEMEHTOB B  HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «llepuoguyeckas TadaMIIa XUMHUUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJeKyyibl BOAbDY, «buocuHTe3d Oenka», «CTpoeHHWE MOJEKYJIbI
oenkay, «Ctpoenue depmentay, «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »3yKapuoTHUYECKONW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHue
POKApUOTUYECKOW KIETKW», «CTpoeHuEe sapa KIETKW», «YTIEBOAbDY,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HaOMIOACHUHN, W3MEPEHUI, DKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTUHYeCKUE padoThI:

JlabopatopHass padota No 1. «M3ydeHune KaTaJIMTUYECKONW AKTUBHOCTHU
¢dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

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

Tema 4. /KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa00IU3M. ACCUMUIIIHS (TIJIACTUYECKUN OOMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €MHOTO Tpolecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTHH B MOHUMAHUU
MeTaboIr3Ma.

Tuner oOmeHna BemecTB: aBTOTPOGHBIM U TeTepoTpodHbId. Ponb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®ortocunTe3. CBeroBas u TemHoOBas ¢a3bl (oTocuHte3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 NIPOJYKTUBHOCTU Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UpYIoIIre OakTepuu. 3HAYEHHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PaciieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBAHHE DHEPrUM B KIETKE. OJTalbl SHEPreTUYECKOro OOMeHa.
I'mukonu3. bpoxenue u ero BuAbl. KuciopogHoe okucieHue, WIA KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuumn wmatpuyHoro cuure3a. I'eHermdeckas uHdopmauus u JIHK.
Peanuzanus renernueckord mHpopmaiuu B KieTke. ['eHeTUYECKUil KOJl U €ro
cBorictBa. TpaHckpuniusi — MarpuuHblii cuHte3 PHK. Tpancasuua -—
OouocunTte3 Oenka. Ortamnbl TpaHcisiuu. KomupoBanume aMHUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Hexknerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeIiTHs BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHHUS W KU3HEHHOTO IHUKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacteHudl, >KMBOTHBIX M 4YEJIOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nmmynoaeduiura yenoeka (BUY) — Bo36ynurens CITINda.
OOpatHast ~ TpaHCKpWMIIMS, peBepraza W  wuHTerpasa. lIpodunakruka
pacpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpanuu:

IToptpetsi: H. K. Konsuos, /. N. UBanosckwuii, K. A. TumMupsizes.

Taomuer 1 cxembl: «Tunbsl mutanusy, «Metadonuzmy», «MUTOXOHIPHUSY,
«HepreTuyeckuit oOMeHy», «Xioporiact», «Potocuntesy, «Ctpoenne JJTHK»,
«Ctpoenue u ¢GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHmueckuit
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA MUK BHUpYycCa
CII1/a, 6axtepuodara», «Permmxkarus JHK.

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

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii nuki, Wik KM3HEHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIONTHBIA U TAaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHIbI.
[{utonornyecknue OCHOBbI Pa3MHOXKEHUS W HWHIUMBUAYAJIbHOTO Pa3BUTHUS
OPTraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Iponecchl, npoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruGeshb KJIETKU — aromnTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buwl
OecroJioro  pa3MHOKEHHS:  JIeJICHHEe HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHNUE OPraHU3MOB, €TI0 3HAUCHUE ISl CEJICKIIUU.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranuu meiio3a. IIpouecchl, npoucxoadimue Ha CTagusx Menosa.
IloBenenne xpomocoM B Menose. KpoccuHrosep. bronornueckuit cmsbIC U
3HA4YEHUE MENo3a.



['ameTorenes — mpoiiecc 00pa3oBaHMs TMOJIOBBIX KIETOK Yy YKHUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHN U snyHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CIepMaro30ui, SHIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Jtarnbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazButue. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpsIMOE, HEeNpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHME Y LBETKOBBIX pacTeHUW», «BereratnBHOe pa3MHOXKEHHUE
pacteHui», «Jlenenue kietku Oaxktepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Metiosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4esnoBeKa», «OCHOBHbBIE CTAJIUA OHTOTCHE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAsI MOJAENb-aNIUIMKaus «JleleHue KIeTKny,
monens JIHK, moznens Meradaznoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHe padoThI:

JlaGoparopHnas pabora Ne 3. «HabmroneHne MuTo3a B KJIETKAaX KOHUYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOSHHUS TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pasButus TeHEeTUKH. Ponb
IIUTOJIOTUM W IMOPHUOJIOTMM B CTAHOBJIECHUW Te€HETHKU. Bkiam poccuiickux u
3apyOEKHBIX  Y4YCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  TeHETHKHU
(TUOPUIOJIOTUYECKUN,  LUTOTCHETHUYECKHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHUE TTOHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHbIe [
Mennenem. MoHOTUOPHIHOE CKpENIMBaHUE. 3aKOH eauHOO0Opa3usi TuOpUIOB
nepBoro mnokojieHus. I[IpaBuwio JOMHHMpPOBaHHUS. 3aKOH PACIICTUICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJCIOBAHMS
npu3HakoB. [[uToreHeTHYEeCKWE OCHOBBI JTUTHOPUIHOTO  CKpPEIIWBAHHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBanue AHAIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

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

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTU. | eHeTMYECKUE KapThl.

I'enetnka nmona. XpoMOCOMHOE ONPEEIEHUE N0JIa. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTepOorameTHbIe OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.



N3MeHYnBOCTS. Busi U3MEHUYHMBOCTH: HEHACJeACTBEHHAs u
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJICTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapualioHHBIH psx H
BapualMoHHasi KpuBas. Hopma peakuum npusHaka. KojaumyecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKK U UX HOpMa peakiuu. CBOMCTBA MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH.

HacnencrBennas, uiaum reHOTUNMMYECKas, U3MEHUUBOCTh. KoMOMHAaTUBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTanMoHHas u3MeHYUMBOCTh. Kraccudukanuss MyTaiui:
F€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalUH.
Mytarennbie ¢akTopbl. 3aKOH TOMOJIOTMYECKHUX PSJIOB B HACIEICTBEHHOMN
m3MmeHunBocty H. M. BaBumoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T'€HETHKHU
YEeJIOBEKA: re€HEaJOTUYECKUN, OJIM3HEIOBBIN, UTOT€HETUYECKUH,
OMOXMMHUYECKUM, MOJICKYJIApHO-TeHeThuueckuii. COBpEeMEHHOE OmpeelicHue
TE€HOTUIIA: OJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKAa: T€HHBIC
60J1e3HM, OOJIE3HNU C HACJIEICTBEHHON MPEIPacoOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTudeckue M TeHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIUIUHCKOM TE€HETHUKA B TMPEJOTBPAIICHUM U JICUCHHH T'€HETUYECKHUX
3a00s1€BaHUH YeIIOBEKa.

JlemoHcTpanuu:

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

Tabmumet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE H  €T0
UTOT€HETUYECKAs! OCHOBa», «3aKOH PACIICIUICHUS M €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpugHOoe  CKpenMBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapTbl pacTEHUH,
KUBOTHBIX U YeJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CUEIJIEHHOrOo ¢ Tmojom», «KapuoTumbl 4YenoBeKa M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHIHBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoJeau-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHMpoBanue», «JlurubpuaHoe ckpenuBanuey», «llepexpéct
XpPOMOCOM», MUKPOCKOIN W MuKponpemapat «Jlpo3oduna» (Hopma, MyTaruu
(bOpMBI KPBUTLEB M OKPACKH TeJa), repbapuit «I 0pox MOCeBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKUEe PadoThI:

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

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOID.

JlabopatopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHKponpenapaTax».

[Ipaktuueckass padora Ne 2. «CocraBieHWe W aHAINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenekuus KaK HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
Yyenue H. WM. BaBunoBa 0 IeHTpax MNPOUCXOKIACHUS M MHOTroo0paszus
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMU PACTEHUUN U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpeniuBanue — MHOpuauHT. YUucras nunaus. CKpelMBaHWE YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
NOJIyYEHHUE MOJUILIONAOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJICTBA. ['€eHHAs MHXKeHepus. DTarbl
co3nanusi pekomOunantHod JIHK wu TpaHcreHHsix opranuszmoB. Kierounas
uHxeHepus. Kierounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE W 3Thdeckue mpodsiembl. [MO — reHeTHdecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «lleHTpBl MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHui», «llopoapl momamHuX KUBOTHBIX», «CopTta
KyJbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzainus», «PaboTel akageMuka
M. ®. lBanoBay, «Ilomummonaus», «O0bEKTE OMOTEXHOJIOTHNY, «KIIeToOUHbIe
KyJbTYpbl W KIOHHMpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIJIONOB AWKUX (QopM
KyJbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX035HCTBEHHBIE PACTCHUSI .

JlaGopaTopHble 1 NpaKkTUYeCKHe padoThI:

OkcKypcusi«OCHOBHBIE METOAbl U JIOCTUKEHHUS CEJEKUHH PAaCTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENILHBIN  YY4acTOK, B TEIUIMYHOE XO35SHUCTBO, JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHSI SBOJIIOLMOHHOW TEOPUU. DBOJIIOLIMOHHAS
Teopusi U e€ MeCTo B OMoJoruu. BiusiHue 3BONIIOLIMOHHON TEOPUH Ha Pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATEIBHOCTD
MOSIBJICHHUS BUJOB B TMAJCOHTOJOTUYECKON JIETONMUCH, MEPEXOAHbIE (DOPMBIL.
buoreorpaduueckue: cxoactBo u pasznuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOIOTHYECKHE: CXOJACTBA M Pa3Inyusi SMOPHUOHOB Pa3HBIX BUOB
MM03BOHOYHBIX. CpaBHHUTEbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHBbIE,
pYIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIpHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX MyTeH y Bcex
OpPraHU3MOB.

OpomounoHHas Teopusa Y. Jlapeuna. IIpennocbulku BO3HUKHOBEHHS
JapBUHM3MA. J[BIDKYyIIME CHUJIBI 3BOJIOLUMHU BHUIOB 1o [lapBuHy (M30BITOYHOE



pa3MHOXEHUE  MpuU OTPaHUYEHHOCTH  PECYPCOB, HeonpeneaEHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbBIE MTOJIOKECHHUS.

MukponsBomonus. [lomymsinusa kak equHUIA BUA U SBOJIOLHH.

JIBrkytire cuiibl ((paxTopbl) IBOIOLMH BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIE BOJHBI U Apend
reHoB. M30s1us 1 MUTrpanus.

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

[Ipucnoco61eHHOCTh OPraHU3MOB Kak pe3yiabTaT 3BoJtoIUH. [IpumMepsr
IPUCTIOCOOJICHNI Y OpraHn3MoB. ApoMopd03bl U HIU0A AN TAIIUH.

Bun wu BupoobOpazoBanme. Kpurepuu Buga. OcHOBHbIE (POpPMBI
BUJ000pa30BaHusl: reorpauyeckoe, IKOJIOTUYECKOE.

MakposBomorusi.  dopmel  sBoMIONMU:  (prsieTHYECKast, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

IIpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AJIanTUBHAS paJudalysl.
JleMmoHcTpanuu:

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

Tabmuupr u cxembl: «Pa3BUTHE OpPraHMYECcKOro Mupa Ha 3emiiey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0pasue  COpPTOB
pacTeHu», «MHoroob6paszue IIOpPOA KUBOTHBIX), «ITormynsuumy,
«MyTarnmonHasi U3MEHYUBOCTBY, « ApomMopho3bl», «Mnnoagantamuny, «O0mas
nereHepauus», «JBuxKymme cuiabl 3Bofonuny», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobmeHHocTh opraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJUIEKIINS HACEKOMBIX C Pa3MTUYHBIMU TUIIAMH OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKius «IIpruMepbl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckass kapra mupa, KoJUieKus «DPopMbl COXPaHHOCTH
UCKOMAEMBIX KWBOTHBIX M pacTeHWi», Mojenb anmnukaiusa «llepekpéct
XpOMOCOM», BJaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLIILEB U
OKpacKH TeJa).

JlaGopaTopHble 1 NpPaKTHYeCKHE PadoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHue BUIIOB MO MOp(]oIorndeckomy
KPUTEPUIO».

JlaGoparopHas padorta Ne 2. «OnrcaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4dHble MpPENCTABICHUSA O 3apOKACHUU KW3HU. HayuHble runmotesbl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIbHOE MOATBEPXKACHUE XUMUYECKOW »3Bomtouun. HavanbHbie
sTanbl Ouonornueckoi spomtonuu. [unoreza PHK-mmpa. ®opmuposanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBOJIONMS. DOPMUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



PazButHe x)u3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas Hpbl. Ilaneo3olickas 3pa U €€ mepUOAbl: KEMOPHICKHIM,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

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

XapakTepuCTUKa KIIMMATa U TEOJOTHYECKUX MPOoLecCOB. OCHOBHBIE 3TAIlbI
ABOJIIOIMU PACTUTEIBHOTO U SKMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd H
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTUYECKHE TPYNIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNOBEKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
NPEACTABICHUM O  IPOUCXOXKICHUM  4YeloBeKa. Mertoapl  M3ydeHUs
aHTporniorene3a. (CxonctBa M pa3nuyusl  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHueCcKO€E NOJIOKEHUE YETIOBEKa.

JBwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnemcrBeHHas
U3MEHUMBOCTh M E€CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

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

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJoMJHAsl (9PKBATOpHUAJIbHAS), MOHTOJIOMHAS
(azuarcko-aMepukaHckas). YepTbl NPUCTIOCOOIIEHHOCTH  TMPECTaBUTEIECH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBAHUsA. ENMHCTBO YEIIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactrep, A. K. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmipl u cxeMbl: «Bo3sankHoBeHne COJIHEUHOM CHUCTEMEBI», «Pa3BuTne
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYEeCKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX HAXOJOK TPEJIKOB
COBPEMEHHOIO 4YeJIOBEKay, «/lpeBHenme moan», «pesaue moanm», «llepsoie
COBPEMEHHBIE JIFOAN», «HeI0BEeYECKUE pach».

O6opynoBanne: Mymspku — «[Ipoucxoxnenne  denoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTAJIblla, KPOMaHbOHIIA), CIEIKH HIN
M300paKEeHHs] KAMEHHBIX OpPYIUI MEPBOOBITHOTO YEIOBEKa (KaMHH-YOIIIEPHI,
pyoOuna, ckpebna), TeoXpoHOJOTHYECKass Talnuma, KoJeKuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «/3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUHN
Y dKUBOTHBIX B KOJIJICKITUSX).

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

Tema 3. Opranu3Mbl 1 OKPYKAK0IIAs cpeaa.

DKOJIOTMA KakK Hayka. 3ajJadyd ¢ pa3feiabl JKOJOruu. MeTobl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akropsl. Kinaccudukanus 3K0JI0rHUECKUX (PaKTOPOB:
abuoTtuyeckre, OMOTUYECKUE M aHTPOIOreHHble. J[eCTBUE HKOJIOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

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

buotnueckue  dakToprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HaueHue OWOTHYECKUX B3aUMOJCUCTBUN st
CYILIECTBOBAHMS OPTAaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU MOMysiiuid. (OCHOBHBIE IOKa3aTENH
MOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTH, POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

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

Tabnuub! u cxeMbl: kapta «IIpupoansie 30Hb1 3eMian», «Cpenbl 0OUTaHUS
opranusmoBy, «®Dortomnepuonuzmy, «llomynsamum»y, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumeBbie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlabopatopHas pabota Ne 3. «Mopdooruueckrie 0COOEHHOCTH PacTEHUMN
U3 pa3HBIX MECT OOUTaAHHS.

JlaGoparopuas pabora Ne 4. «BnusHue cBera Ha POCT W Pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacuér TJIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUI.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3UM B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemectB u TOTOK DSHEPrUM B
skocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTeIM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHUE THPAMHJIBI: TPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUUBOCTh, CAMOPETyYJIsiiius, pa3BuTue. CyKIeccus.

[IpupoaHbie B3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKOocHUCTEMA
XBOMHOTO WJI ITUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero QyHkiuu. OcobeHHocTn Ouochepsl Kak
[JI00ABbHONW JKOCUCTEMBI. JIMHAMUYECKOe paBHOBECHE M OOpaTHas CBsI3b B
ounocdepe.

KpyroBopotbl BemecTB u OWOTCOXMMHUYECKHE IHUKJIBI AJIEMEHTOB
(yrmnepona, azora). 30HaIBHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPONOTreHHbIE HU3MEHEHHUS B
ouochepe. 'modanbHbIE IKOJTOTHYECKUE TTPOOTIEMBI.

CocyimiecTBoBaHMEe  MPUPOALI U YeJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoWumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupl u cxemsl: «IlumieBrie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa wu uyenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  JIecay,
«JKocucteMa XBOMHOro Jjeca», «buOIEHO3 BOmOEMaA», «ATPOLEHO3Y,
«IIpumepHbIe aHTPONOTEHHBIE BO3JEHCTBUS Ha Mpupoay», «BaxHeime
MCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHeiias
coctaBsitonas  Ouocdepbr», «DakTopbl Jerpajgandd mouBy», «llapHUKOBBIM
abdext», «DakTophl PaAMOAKTUBHOTO 3arpssHeHusi Ouochepwl», «OO0mas
cTpykTypa Ouocdeps», «Pacnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: MoeNb-anTuIMKaus « TunuaHeie OMOIIEHO3bI», Tepoapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM JKOJOTUYECKUM TpyMIam
omHoro Buma, Kpacnas xuura Poccuiickoit ®eneparuu, wu300paKeHUS
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOI'PAMMbBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI OOYyYalolIMMHCS MpOorpamMM cpelHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUsS mpeameTa «buonorus»
BBIJICJICHBI  CJIENYIOLIME  COCTAaBISIIOIIME:  OCO3HAHHME  O0y4YaroIUMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPEIEICHUI0, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHH, 1IeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO  3HAHWA, TOTOBHOCT M  CHOCOOHOCTh  OOYYaroluxcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «BbHOOTHS) JOCTUTatoTCs
B €JMHCTBE y4e€OHOM M BOCIHUTATENHHON NESITEIIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUUCKUMHU  COLUMOKYJIBTYPHBIMH, HCTOPUUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEJACHUS M  CIOCOOCTBYIOT  TpolleccaM  CaMOTO3HaHUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3ULIMKM JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY M MPABOMNOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHUIO0, B3aMMHOTO YBa)KEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€IUI0 H TPaJAulUsM MHOTOHAIMOHAJIBLHOIO Hapojaa
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIIECTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IPOIECCe
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATENIbHOWU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:
1)rpamaaHncKoro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBAa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENbHOCTA MpPHU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENESATh COOCTBEHHYIO MO3UIMI0 IO OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;



YMEHHUE YYUTHIBATh B CBOUX JICUCTBUSIX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOSKIECHUSIMHU, KYJIbTYPHBIMU IICHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHBIX, TO3HABATENbHBIX W UCCIENIOBATENbCKUX 3aJlay, YBaKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUICKOM IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH MEPE]
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMITHUKAM
IPUPOJIbI, JOCTHKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

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

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAMOBBIPaXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuveckoro Bocnuranus, GopmMHUpoOBaHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOTO 0JIaronoJIyuns:

MOHUMAHUE W peau3anus 3J0pPOBOr0 M 0e30macHoro o0pasza KU3HU
(3mopoBoe TUTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWI W  HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATHW W OTAbIXA, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTU TMPABUJI WHIUBUAYAIBHOTO M KOJUJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE [IEHHOCTH MacTEPCTBA, TPYIOTIO0HE;



FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW U COLUMAIBHOU
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH "
CaMOCTOSITEIIbHO BBITIOIHATH TaKYyIO AEATEIbHOCTD;

UHTEpPEC K pa3iudHbiM cdepaM MpodecCuoHaNbHONU JIeATeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIiei npodeccun U peann3oBbIBaTh
CcOOCTBEHHbIE KU3HEHHbIC TUUIAHbL;

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

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU II€IeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOM KYJIbTYpbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXHBIX MOCIEACTBHI JId
OKpY>Karollel Cpeibl;

OCO3HaHHUE TI00aTbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel UxX
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HAIIPaBJICHHBIX HAa COXPAaHEHHUE PABHOBECHUSI B JKOCHCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEINpUATHE ACHCTBHUM, NPHUHOCIIIMX BPEd OKpYKaromel
IPUPOIAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpUATHBIEC SKOJIOTUUECKHE
MOCJIEACTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJU4YuE€ pPa3BUTOrO0 HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTHYECKOU
KYJIbTYpbI, OIbITA JEATEIBHOCTH HKOJOTHMUYECKON HAMPaABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHON U COLMATIBHOM
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUPE;

COBEPUIECHCTBOBAHUE SI3bIKOBOM M UUTATENIbCKOM KYJIbTYPhI KaK CPEACTBa
B3aUMOJICUCTBUS MEXKy JIFOAbMU U MMO3HAHUS MUPA;

MOHMMaHuEe crenu@uKu OUOJOTHU KaK HAayKH, OCO3HaHUs €€ poJid B
(GbopMHUpPOBAHNY PAMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IIEIOCTHOTO
MIPEICTABICHUS] 00 OKPYXAIOIEM MUPE KaK O €UHCTBE MPHUPOIbI, YEIOBEKA U
o0IiecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeEM
u obecneyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTHMYECKMX 3HAHUK B IEISX
MOBBINICHUST OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  oOOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHur OUOJIOTHY;

NOHMMaHUE  CYUIHOCTHM  METOJOB  T[O3HAHWS, HCIOJb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEbIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIB30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

OCO3HaHMWE [IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

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

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJdbTaThl ~ OCBOEHHUS ~ y4yeOHOTO  Ipeamera
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (hakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaJIbHBbICE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00€CIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON TPAaMOTHOCTH M COLMAIBHON KOMITETEHIIUU
00y4Jarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBiajieHUe  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUAMM:

1)0a30Bble JIOrHUecKue JeHCTBUA:

CaMOCTOSTENIbHO  (popMyNIUpoBaTh H  aKTyaIM3upoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOCHUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccudukamuu, 000OIIEHUS), PAaCKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIIEIATh WX XapakTEepHbIC MPHU3HAKH,
yCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH ),

OTIpeNeNATh IENN NESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHU UX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTH C TOCTaBICHHBIMHU
HETISIMU;

HCIIOJIB30BaTh OHOJIOTMYSCKUE TOHATHS JJII OOBSCHEHHS (DAKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, IO
aQHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



OPUMCHATh  CXEMHO-MOJICIBHBIC  CPEACTBA  JUIS  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHHA B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakkKe IMPOTHUBOPCYUH PaA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINUXCS
MaTepHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3yNbTATOB IEJISIM, OIICHUBATh PUCKH ITOCIICICTBHI JICITCIIbHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH pPA0OTy B  YCIOBHSAX peajgbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HECHHBIX ITPOOJIEM.

2)0a30BbIe HCCIIEeI0BATEIbCKHE AeiiCTBUSA:

BJaJIeTh  HaBBIKAMHU  YY€OHO-HCCIICNOBATENbCKOW W TPOCKTHOU
JeSTeIbHOCTH, HABBIKAMHM  pa3pelieHus  MpoOjieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3aJ1a4, MPUMECHCHHIO Pa3JIMYHBIX METOJAOB ITO3HAHMUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JCATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHMS, €ro HMHTEpIIPETaIlluu, MPeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYaIIMIX, B TOM YHCJIC IIPH CO3JIaHUH YICOHBIX M COIUAIBHBIX IIPOCKTOB;

GbopMHpOBaTh  HAy4YHBIM  THI  MBIIUICHUSA,  BIAACTh  HAYyYHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATUSIMH H METOJaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJlayd B 00pa30oBaTEIbHOM
JCATEIBHOCTH U KU3HCHHBIX CHTYaIUsX;

BBISIBIISATh TIPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUS, HaXOIUTh apryMEHTHI IS JOKA3aTelIbCTBa
CBOHUX YTBEPKJICHHMM, 3a/1aBaTh apaMETPhl M KPUTCPHUH PCIICHMUS;

aHAJIM3UPOBAaTh IIOJYUYCHHBIC B XOJIC¢ PCIICHHMS 3aJa4yd pPe3YyJIbTaThl,
KPUTUYECKU OIEHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH IPUOOPETEHHBINA OIIBIT;,

OCYIIECTBJISTH IEJICHANIPABICHHBINA MMOUCK MEPEHOCA CPEJICTB U CIIOCOOOB
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

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

YMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, IIPEJIaraTh OPUTHHAIBHBIC TOAXOAbI H PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpHUEHTHPOBAThCSA B PA3IMUHBIX MCTOYHUKAX HHPOpMaruu (TEKCTe
y4eOHOTO  TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJOTHUUECKHUX
CIIOBapsX M CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(MOPMALMIO Pa3IWYHBIX BHIAOB MU (OPM IIPEACTABICHHS,
KPUTHUYECKH OIEHUBATH €€ JOCTOBEPHOCTH M HETIPOTHUBOPECUNBOCTH;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope Ouojornyeckor uWHPOpMAMK, HEOOXOAMMOW JUISl  BBITOJTHEHHUS
y4eOHBIX 3a/1a4;

MPHOOPETaTh OMBIT HCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPINIEHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIOJB30BAHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYI0 (OpMY TpeCTaBICHUS
ouosiorndyeckord wuHGoOpManUu (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHUIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

1)o0menmue:

OCYIIECTBJISATh KOMMYHHUKAaIlMM BO Bcex cdepax KU3HHU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WMJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTIACOBAHHOCTD
MO3UIUN APYTUX YYaCTHUKOB JHAJIOTA UITU JUCKYCCHH);

pacro3HaBaTh HeBepOajdbHBIE CpEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA 1eSATEJIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBblI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEHN Ka)J0T0 YjieHa KOJJIEKTHBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKA KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TIO3UTUBHOE CTPATETUYECKOE TIOBEICHHE B Pa3TUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1)camoopranu3anus:

UCIIOJIh30BaTh OWOJOTHYECKUE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHOIICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIbHO  OCYIIECTBJIATh  [MO3HABATEIIBHYKD  JIESTEIBHOCTb,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/layd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSATENIbHO COCTaBJIATh IUIAH pEHIeHUs Tpo0iemMbl € y4ETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4yeOHOTrO TpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW IPYAUIIMU B
pPa3HBIX 00JIACTSIX 3HAHWM, MOCTOSHHO IOBBIINIATH CBOM 0Opa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B AESATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJQJICTh HAaBBIKAMHU II03HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOILIECCOB, UX PE3YJIbTATOB H
OCHOBaHM, UCIIOJIb30BATh MPUEMBI pedIIEKCHH ISl OIIEHKU CUTYalluu, BEIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO IMPUHHMATh PEIICHUS MO HX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IPU aHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3)npunsTue cedsi M APyrux:

NpUHUMATh Ce0sl, MOHUMAasl CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IPU aHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIIUU JPYTOTO YeTIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeaMmeTa
«buonorus» Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHHIO,
WHTEpIpETallMi ¥ NpeoOpa3OoBaHUIO 3HAHUN, BHUABI JIESITEIBHOCTH IO
MOJIyYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWN B Pa3IUYHBIX YYCOHBIX
CUTyallMsiX, a TaKK€ B PEATbHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
Oouonorueii. B mporpamMme mpeaMeTHbIE Pe3yNIbTaThl MPEICTABIEHBI 10 TOAaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenmMeTa «buonorus» 6 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKHX ® 3apyOEXHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (0OMEH BEHIECTB W MpeBpalicHue
SHEPruu), romMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CUCTEM, CaMOBOCITPOU3BEIECHUE (penipoyKius), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

yMEHUE Wu3aratb OWUOJOTMYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYJsIpHOW Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 1ieHTpax MHOTO00Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
TPaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

yMEHUE BJIa/IeTh METOJJaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUHN: HAOJI0/ICHUE
Y OIIMCAHHE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHU, OpraHu3alus U MpOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXKIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE TOJYYCHHBIX
pEe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MMOHSITHH, TEOPUM U 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIENATH CYIIECTBEHHbBIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILICHUS YHEPTUHU B KIIETKE, (DOTOCHHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecCKOro OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOXKECHUS, HWHIMBUAYAJIBHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS JUIsI O0OBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUM, JJIsl IPUHATHS TPAKTUYECKUX PELICHUH B TOBCEIHEBHOM
KU3HU C TEJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXAIOIUX JIIOJIeH, COOI0O/IeHUss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIlel MPUPOTHOMN cpelie, MOHUMaHue HeOOXOAMMOCTH HUCITIOIb30BAHUS
JOCTHUKEHUHW COBPEMEHHON OHMOJOTMH M OMOTEXHOJOTHUH JJIs PallMOHAJILHOTO
PUPOJIONIOIB30BAHUS;

YMEHHUE pellaTh >3JIEMEHTapHbIE TE€HETUYECKUE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHu3MoOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MAaccoBOM HMHGOpMAINK, HAYIHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEI0BaHUN B
OMOJIOTH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001masi OWONOTHYECKyr0 HWH(MOpPMAIMI0O U3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» 6 11
Kjlacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMUSI E€CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUs, O BKIaJe
POCCHICKHX ® 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUe OMOJIOTMYECKUX TEPMUHOB U TOHSTHI:
BUJI, TOMyJsAUMs, TeHODOHM, OBOIIOLMS, JBIKYIIHME CWIBl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI,
LEeNU MTUTaHUs, YKOJIOTHUecKasi MupamMuia, OuoreoneHos, onochepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpreBoro cxoactBa K. M. Bapa, uepenoBanus TiiaBHbIX HalpaBICHUA U
nyteit sBomonnu A. H. CeBepioBa, yaenus: o 6uochepe B. 1. Bepnajckoro),
OTpeeNsATh TPAHUIIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alus U MpoBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBDKCHHE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHWU3MOB, JIEUCTBHS JKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BCILIECTB M OMOreOXMMHUYECKUX ITUKIIOB B Ouocdepe;

yMEHUE IPUMEHSTH MOJYYCHHBIC 3HAHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHS TPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C TEJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXKAIOIIUX JIIOJIeH, COONI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOM ounonoruu IS paLMOHAIIBHOTO
IPUPOOIIOIH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MIepEHOCca BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

yYMEHHUE BBITIOJHAITH J1a00OpaTOpPHBIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa npu padboTe ¢ ydeOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMANHMK, HAyIHO-
MOMYJISIPHBIE ~ MaTepuaibl), pPacCCMAaTPUBATh TJIOOAIBHBIC IKOJOTHUYCCKUE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 11O OTHOIIECHUIO K HUM COOCTBEHHYIO
MTO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSTUHHBIN amnmapar Ouooruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaunmenoBanmue Ko €CTBO 4aco
Ne HMCHOBAMH JHecTno acop JuaekTpoHHbIe (UU(pOBbHIE)
pa3/1esioB U TeM
n/m Bcero IIpakTuyeckue padoThl obOpa3oBaTelIbHbIE Pecypehbl
NPOrpaMmbl
1 buonorus kak Hayka 2 0.5 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
JKusele cucre
2 VIBDIC CHETEMBL I HX 1 0.5 bubmuoteka [{OK https://m.edsoo.ru/7f41¢c292
OpraHu3aIus

XUMHUYECKHUHN COCTaB U
3 8 1 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
CTPOCHUE KIIETKU

K
4 KH:?EEHGHGHLHOCTL 6 0.5 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292

Pa3smMHoxeHue u
5 WHUBUTyaJIbHOE 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
pa3BHUTHE OPraHU3MOB

HacnenctBeHHOCTD M
6 W3MEHUYUBOCTh 8 15 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
OpTaHU3MOB

CGHCKHI/IH OpraHu3MoOB.

7
OCHOBBI OMOTEXHOJIOTHHU

3 0 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292

8 PeszepBHOE BpeMms 1 0 bubnmoreka [{OK https://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB

I10 [TIPOIT'PAMME 34 S



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

11 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMmbl

KoauuecTBO 4acoB

Bcero

IIpakTnuyeckune padoTsl

JyiekTpoHHBbIE (U (pPOBBIE) 00pa3oBaTeIbHbIE
pecypchl

OBOJIIOLIMOHHAS
onoorus

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

BosaukHOBeHUE 1
pPa3BUTHE KU3HU
Ha 3emie

0.5

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

Opranu3mMsl 1
OKpY’Karomias
cpena

0.5

bubnuoteka L{OK https://m.edsoo.ru/7f41cc74

CooOmiecrBa 1
JIKOJIOTUYECKHUE
CHUCTCMBI

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

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne /i Tema ypoka JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
KoumnuecTBo yacos pecypcbl
I1
Beero paKTHYecKHne
padoThI
1 buoiiorus B cucreMe Hayk 1 bubmmorexa LIOK

https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a

MeToanl TO3HAHUS KUBOM
npupozsl. [Ipakrnueckas
pabota Ne 1

2 «Hcnons3oBanue 1 0.5 bubmnorexa 1OK https://m.edso00.ru/863e6122
Pa3JIMYHBIX METOJIOB MPU
W3YYEHUU OMOJIOTHYECKHIX
00BEKTOBY

buonornyeckne CHCTEMEL,
3 1 bubmuoreka [{OK https://m.edsoo.ru/863e6564
MPOLIECCHI U UX U3YUYEHHE

XUMHUYECKHUH COCTAB KJIETKH.
4 1 bubmmoteka 11OK https://m.edsoo.ru/863e674e
Boja u MuHepabHbIe CONH

benku. Coctas u cTpoeHue

5 1 bubnuoteka [{OK https://m.edsoo.ru/863e6b72
OeKOB
DepMeHTBI —

6 OMOJIOTHYECKHE 1 0.5 bubmuoreka [{OK https://m.edsoo.ru/863e6b72

KaTaJn3aTopPHI.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

JlabGoparopnast pabora Ne 1
«M3ydyeHne KaTaIuTH4eCKON
aKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHIIasbl WK
KaTaiasbl)»

VYrnesoasl. JInnuasl

bubmuoreka ITOK https://m.edsoo.ru/863e6870

HyxienHoBbIE KUCTIOTBL.
ATO

bu6mmoteka 1IOK https://m.edsoo.ru/863e6d5¢

Hcropus u MeTo/ibl
U3y4YEHHsI KIICTKH.
Kiterounas reopus

bubnuoreka I{OK https://m.edsoo.ru/863e6e88

10

Kinerka kak nenoctHas
’KHBas CUCTEMa

11

CrtpoeHune 3yKapuoTHUECKON
kietku. JlaboparopHas
pabota Ne 2 «M3yuyenue
CTPOEHUS KJIETOK PaCTEHUH,
KUBOTHBIX, TPUOOB 1
OaxTepuii Mol MUKPOCKOIIOM
Ha TOTOBBIX
MUKpoIpenaparax U ux
OIMCAHUE»

0.5

bu6nuoreka [IOK
https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e716¢

12

OO0OMeH BEIIECTB WA
MeTaboIn3M

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

13

®doTocuHTe3. XEeMOCHHTE3

bubmuoreka [{OK https://m.edsoo.ru/863e7¢98

14

DHepreTudeckuii oOMeH

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

15

JKv3HEHHBIN UKJT KJIETKHU.
Jenenue kineTku. MuTos.
JlaGopaTtopnas pabora Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHUYMKa KOpeIlKa
JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

bu6nmoteka LIOK https://m.edsoo.ru/863e7dc4

16

Bbuocunres Oenka. Peakuus
MaTpUYHOIO CUHTE3a

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

17

Tpancnsaus — OGHOCUHTE3
Oenka

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

18

Hexnerounsie opmbl
KHU3HH — BUPYCHI

bubmuorexa 1OK https://m.edso00.ru/863e7540

19

DopMBI Pa3MHOKEHUS
OpraHu3MOB

bubmuorexa [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e

20

Meiio3

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

21

OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Onno10TBOpPEHHE.
JlaGopatopHas pabota Ne 4
«M3ydyeHue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»»

0.5

bubmuoreka [TOK https://m.edsoo.ru/863e81b6

22

I/IHIlI/IBI/IIlyaJ'IBHOC Pa3sBUTHUC
OpTraHnu3MOB

bubmuoreka [TOK https://m.edsoo.ru/863e8436

23

I'enetuka — HaykKa O

bubnuoreka I{OK https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCJICACTBCHHOCTHU U
N3MCHYHNBOCTHU

24

3aKOHOMEPHOCTHU
HacCJIEJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHUE

bubmuoreka ITOK https://m.edsoo.ru/863e8878

25

Jurubpunnoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HaCJIeIOBaHMsI TPU3HAKOB

bu6mmoteka I1OK https://m.edsoo.ru/863e89a4

26

CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHast
pabota Ne 5 «3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO U
JUTUOPUIHOTO
CKpELMBAaHUS Y JPO30(HIIbI
Ha TOTOBBIX
MHUKpOIpenapaTax»»

0.5

bubnuoreka I{OK https://m.edsoo.ru/863e8c60

27

I'eneTuka nomna.
Hacnenosanue npusHakos,
CLIEMJIEHHBIX C II0JIOM

bubnuoreka I{OK https://m.edsoo.ru/863e8c60

28

M3MeHYNBOCTSD.
Henacnencreennas
WU3MEHUYUBOCTb.
JlaGopatopHas pabota Ne 6.
N3yuenue

0.5

bubmuoreka [TOK https://m.edsoo.ru/863e8efe



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

MOIU(DUKAITHOHHOM
U3MEHYUBOCTH, IOCTPOCHHE
BapHAIlMOHHOTO psJa U
BapUAIMOHHON KPUBO»

29

HacnencreenHnas
U3MEHYHBOCTb.
JlaGopaTtopnast pabota Neo 7.
«AHanu3 Mmytanui y
Ipo30(UIIbl HA TOTOBBIX
MUKpOTIpenaparax»

0.5

bu6nmoteka IIOK https://m.edsoo.ru/863e8efe

30

I'eneTuka yenoBeka

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

31

PesepBHBII ypOK.
O0o00611IeH1E 10 TEME
«HacnencrBeHHOCTE U
U3MEHYMBOCTH OPTaHU3MOBY

32

Cenexuus Kak HayKa u
nporecc

bu6mmoteka 11OK https://m.edso00.ru/863e9214

33

MeToabsl 1 TOCTHKEHUS
CEJIEKIIUH PACTEHUN U
KUBOTHBIX

bu6mmoteka 11OK https://m.edso0o.ru/863e9214

34

brortexHonorus kak orpacib
IIPOU3BOJICTBA

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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPoBbIe 00pa3oBaTebHbIE PeCypChl

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DBOIIOHUS U METOBI €€
W3Y4YCHUS

bubmuoreka [{OK https://m.edsoo.ru/863ea20e

Hcropus pasButus
IIpeicTaBICHUM 00
9BOJIIOLIMH

bubnuoteka [{OK https://m.edsoo.ru/863e9570

MukposBonronus

bubnuoteka [{OK https://m.edsoo.ru/863e9cle

[Honmynsauus kak
JJIEMEHTapHAas CIUHUTIA
BH/JIA ¥ SBOJTFOIUH.
JlabopaTtopHas padota Ne 1
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e99c6

JIBrKyIpe Cusl
(amemeHTapHBIE (HaKTOPHI)
IBOJIIOLIMH

bubnuoteka [{OK https://m.edsoo.ru/863e9da4

EcrecTBennsIit 000D 1 €ro
(bopMbI

bubnuoteka [{OK https://m.edsoo.ru/863e9ed0

Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOTICHHOCTh

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OpPraHU3MOB H
BUI000pa3oBaHue.
JlaGopaTopHas paborta Ne 2
«Onucanue
MPUCTIOCOOIEHHOCTH
opraHusma u e€
OTHOCHUTEIILHOTO XapaKTepa

HaHpaBJ’IeHI/IH " OyTH
MaKpO3BOJOIOUHA

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

HeoOpatumocTs 3BOIIONNN

10

WcTopus xu3Hu Ha 3emiie U
METOJIbI €€ U3y4YECHU

11

I'MmoTe3bl MPOMCXOKICHHS
JKA3HU Ha 3emiie

bubmuoreka [{OK https://m.edsoo.ru/863ea5a6

12

PasButue xxnu3nn Ha 3emMiie
I10 5paM U Mnepruoaam

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

13

OCHOBHBIE 3TaIlbl BOTIOLUU
PacCTUTEIBHOIO U KUBOTHOTO
mupa. [IpakTrueckas padota
Ne 1 «M3yuenune
HCKOIIAEMBIX OCTaTKOB
pacTeHMil U KUBOTHBIX B
KOJIIEKIMSIX»

0.5

bubmuoteka [{OK https://m.edsoo.ru/863ea8bc

14

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

bubmuoreka [{OK https://m.edsoo.ru/863ea48e

15

DBOJIIOLIMS YETIOBEKA

bubmuoreka I{OK https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

(anTpomnorenes)

16

JBrokymue cuitbl (paxTopsl)
aHTpOIIOreHe3a

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

17

OCHOBHEBIE cTaanu
9BOJJIIOIMH YCIIOBCKA

18

YenoBeueckue packl v
MIPUPOJIHBIC aIalITAlUN
YyeJIOBEKa

bu6mmoreka LIOK https://m.edsoo.ru/863eaea2

19

PesepBHbIii ypOK.
O0001IeHE 1O TEME
«BO3HHKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMiIey

20

DKOJIoTus Kak HayKa

21

Cpenpl oOuTaHus U
AKOJIOrHYecKue (hakTopbl

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

22

AbuoTtnueckue HhakTopsl.
JIaGoparopHas pabota Ne 3.
«Mopdonorudeckue
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHHSY.
JlabopaTtopHas padota Ne 4.
«BnusiHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJeyca»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863eb10e

23

buotnueckue paxTopsl

bubnuoteka [{OK https://m.edsoo.ru/863eb348

24

OKOJIOTUYECKHE

0.5



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

XapaKTEPUCTUKHU
nonyisauuy. [Ipakruaeckas
paborta Ne 2 «IToacuér
IJIOTHOCTH MOMYJISIIUANA
pa3HBIX BUJOB PACTECHUI)

Coo0miecTBa OpraHu3MoOB —

25 bubnmoreka [{OK https://m.edsoo.ru/863eb46a
970001 (S)5 (0X]
€]

26 KOJIOTHHCCIHIE CHETEMBL bu6mmoreka LIOK https://m.edsoo.ru/863eb46a
(3K0CcHCTEMBI)
OcHoBHbIE TIOKa3aTENN
9KOCUCTEMBEI.

27 | DKonorudeckue mUpaMub. bubnuoreka L{OK https://m.edsoo.ru/863eb5fa
CBoiicTBa YKOCUCTEM.
Cyxkueccus

28 | IlpupomHbIe IKOCHCTEMBI

29 AHTpOIOTeHHBIE
HKOCHCTEMBI
buocdepa — rinobanpHas

30 bubmuoteka [{OK https://m.edsoo.ru/863ebb5e
IKOCUCTEMA 3eMIIn
3

31 AKOHOMEpHOCTH bu6mmoreka IIOK https://m.edsoo.ru/863ebd16
CYLIECTBOBaHMsI OnoChepbl

39 UYenoseuecTBo B 6uochepe
3emiu
C

33 OCYIIECTBOBATHE NPHPOXH bubmuoreka I{OK https://m.edsoo.ru/863ebale
1 YeJIOBeUeCTBA

34 | Pe3sepHblil ypok.



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

O060011IeHUE TEMBI
«Coo0mecTBa u
SKOJOTUYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

2.5







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






