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HHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEPIKAHUS YUEOHOro MpeaMeTa
«buosiorus» cocTtaBuid: KoHUenTyanbHble TmojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHusl, pPe3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIMX
HEeIsIX W MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O crielu(uKe OUOIOruy, €€ 3HaYCHUU B TIO3HAHUU >KUBOW MPUPO/IBI
U 00ecreuyeHuu CYHIECTBOBAaHUA uejoBedeckoro oobmiectBa. CorjacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENENIEHbl OCHOBHbIE (DYHKIMHU MPOTPAMMBI IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu NaéT MpeACcTaBiIeHUE O Mendax, 00 oOmen
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buomorus», omnpeaenser o0sg3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleleHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 IOCJIeIOBAaTeIbHOCTh H3Y4YeHUs Y4yeOHOTO Marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTUKH
00pa3zoBaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmnXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TMPEIMETHBIM PE3yJIbTaTaM
oOydueHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIHLHOMN
JEeSATEeIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS IO OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBIA YpPOBEHB)
peann30BaH MPUHIHUI MPEEMCTBEHHOCTH B HM3YyYEHHMH OMOJIOTHH, Oyiaromaps
YyeMy B HEH [MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAlUMUh  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
MPEICTaBICHU O 370pOBOM 00pa3ze >KM3HU U OEpekHBIM OTHOIICHHUEM K
OKpyXawumen npupogHon cpeae. Ilosromy Hapsgy ¢ M3ydeHUEM
00IIeOMOIOTUYECKUX TEOpHM, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJICHO BHUMAHWE HCIIOIB30BAHUIO TMOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACHEACTBEHHBIX  3a00J€BaHMU  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKHU
11EJ1€CO00pa3HOT0 TOBEJEHUS B OKpPYXAlolled NPUPOJHON Cpelle, aHalv3a
BIIMSHUS XO35MCTBEHHON AEATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCHWICHHWE BHUMAaHUS K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEOOXOAMMOCThIO 00€CTICUeHUs YCIOBHH I PEIIeHUs] OJHON M3 aKTyaIbHBIX
3a/lay IIKOJIBHOTO OWOJIOTHYECKOTO OOpa30BaHUs, KOTOpas Mperoaraet
dbopmupoBaHre y 00YJArOIIUXCSI CIIOCOOHOCTH aaNTUPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT GOPMUPOBAHKUE Y OOYUAIOIIMXCS MPEICTAaBICHUHN O
HAay4YHOU KapTHHE MHUpa, pacimpseT u 00001maeT 3HaHus O )KHBOUW TIpUpoe, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOU OpPraHU3AlMU U SBOJIOLMH, CO3MAET
YCIIOBHSI  NJisi: TIO3HAHUS 3aKOHOB OJKMBOW  MPUPOJIBI, (opMUpOBaHUS



(GYHKIMOHATBHOM TPaMOTHOCTH, HaBBIKOB 3JI0pPOBOr0 M 0Oe30macHOro oodpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIECHHUS K IKHUBOU
IPUPOJE U YETOBEKY.

bonpmoe  3Haduenwe  OWOJIOTMST  MMEET  Takxke JUIA  pEHICHUs
BOCIIUTATEIBHBIX M PAa3BUBAIONIMX 3aJad CpeAHEero oOmiero oOpa3oBaHMs,
colpanuzanuu obyuaromuxcsa. M3ydenue Ouonorun oOecrieurBaeT YCIOBHS
LTSt dbopmMupoBaHus UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIUOHHBIX U
UH(OPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJIbTYphl, CIOCOOCTBYET
UHTErpalid OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSMU W3 JAPYTUX Y4eOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, Xumuu u reorpaduu. HaszBaHHbIe
MOJIOKEHUSI O TpeIHa3HAYeHUH y4eOHOro mnpenMera «buosiorus» cocTaBUIH
OCHOBY JUIsl OMNpPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEICTaBICHHOTO B TPOrpaMMe 10 OMOJIOTHH.

Ot60p conepskanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromifecs: AOJKHbI OCBOUTh 3HAHUSI U YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHus O0OIEH KyJIbTYphI, OMPEIEISAIONUE aJeKBATHOE IOBEICHUE
YeJIOBEeKa B OKPY KaIOIIeH MPUPOIHON cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NearenbHOCTH. Oco00e MECTO B 9TOM cucTeMe 3HaHUM
3aHUMAIOT  DJIEMEHTHI  COJIEp’KaHUS, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHpoBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHHM3alliyi OMOJIOTUYECKOro 00pa3oBaHUsl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuaia B Iporpamme o
OMOJIOTUM OCYIIECTBJICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEBHBIX OCOOEHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aiiuu
U DBOJIONMU. B COOTBETCTBUM € 3THUM B CTPYKType Y4eOHOTO IMpeameTa
«buonorusy BbIIENEHBI CIEIYIONUE CoAepKaTeabHbie JMHUU: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMa,
«Opranu3m kak Owuosiormueckasi cuctemay, «Cucrema u MHOrooOpasue
OPraHUYEeCKOTO MHUPa», «IBOJIONUA >KUBOW MPUPOILD, «IKOCHUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaAIOMUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allii >KUBBIX CHCTEM PpA3HOIO0 paHra M NPHOOPETCHHE YMEHUM
UCIIOJIb30BATh 9TU 3HAHUA JJI TPAMOTHBIX JEWCTBUIM B OTHOIICHUH OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTikeHue 1ienu u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
06a30BOM ypOBHE 00€CIIEUNBACTCA PEIICHUEM CIICIYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPUSX,
YUCHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUiaX, CIYKallux
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHUHE
MHpa, O METOoAaX HAyYHOTO T[IO3HAHWS, CTPOCHUHM, MHOTOOOpasuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHM3AIMH, BBIIAOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHre Y 00YJaIONMUXCSl TO3HABATEIIbHBIX, HHTEIUIEKTYATbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MPOIIECCE aHaIN3a JAHHBIX O MyTSAX Pa3BUTHUA B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJarmuxcs OOIel KylbTyphl, (QYHKIIMOHATHHOU
IPaMOTHOCTH, pa3BUTHE YMEHHM OOBSCHATH MW  OIICHUBATH  SIBJICHUS



OKPY’KAIOLIEro MHpa >KUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIIBITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHUe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOCKIEHHOCTU B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOM
OPUPOABI, HEOOXOAUMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYNbTYpPHI, 1Jisi POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHHUE TPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEIHEBHOM JKU3HU
IUIS1 OLIEHKH TOCJIEICTBUI CBOEH AESATEILHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MeEp
poUIaKTHUKU 3a00JIeBaHUH.

B cucreme cpeanero ob6miero ooOpazoBanus «buonorus», usyudaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM 00acTi « EcTecTBeHHO-HAyUHbIE TIPEIMEThI.

Jns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CPEIHEr0 OOIIEero
oOpazoBanusi 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 xak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH Haykamu, ¢uiaocoduei, 3TUKOH, ICTETHUKON U
npaBoMm. Ponb Ouosorun B (OpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HAYK.

Meronpl TO3HAHUS JKUBOM MpUpoOIbl (HAOIIOJAEHUE, SKCIEPUMEHT,
omHcaHWe, H3MEpeHue, Kiaccuukaius, MOJCIUPOBAHUE, CTATHUCTUYECKas
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /. Yorcon u @.
Kpuxk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpakTHYeCKUue padoThbl:

[Ipaktuueckas padora No 1. «Mcnonb3oBaHue pa3IUYHBIX METOJOB IPHU
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpPEeIMET H3Y4YECHHS OHOJIOTHH.
OTnur4ne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OMocHCTeM U HUX pa3HooOpazue. YPOBHHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBINA, KJIETOYHBIM, TKAaHEBbIM, OPTraHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBIH (OMOTeOIIeHOTHYECKUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHU3alUU KUBOW TTPUPOIBI».

O6opynoBanue: Mmojaenb MoJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB ¥ CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTAB KJIETKHU. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMKM BOABI W MHUHEpAIbHBIX BelIECTB B Kierke. l[logaepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6e1K0OB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble W 3aMEHMMbIE aMHHOKHCIOTH. AMHWHOKHCIOTHBI COCTaB.
YpoBHU CTPYKTYpBI OEITKOBOI MOJIEKYJIBI (IE€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OeikoB. buonormueckue
GyHKIIMN OEJKOB.

®epmeHThl — Ouosiormueckue Karamuzatopbl. CrpoeHune QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crnemupuaHoctb. Kodepmentsl. ButamuHsl.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrineBonpl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibpl (caxaposa, JIAKTO3a) W ToJiMcaxapujibl (Kpaxman, TIJIMKOTEH,
1eJuTr0o3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlumuapl:  Tpurnmunepuasl, ¢GochoNUnUabl, CTEpouabl. [ uapoduiabHO-
ruapodoOHbIe CcBOMCTBA. buonormdeckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB U JIMMHUIO0B KaK MCTOYHUKOB YHEPTHUHU.



Hykneunoswsie xucnorel: JIHK wu PHK. Hykneoruasi — MoHOMEpHI
HyK1ernHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIUN.

Huronmornss — Hayka o Kierke. Krerounas Tteopus — MpuUMep
B3aMMOJICUCTBUS HAeH U (PAKTOB B HAyYHOM MO3HAHUU. MeETOAbl U3YUECHUS
KJIETKHU.

Knerka kak uenoctHas >xuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmosiekysbl JJHK kak reneruueckuii ammapar,
cCUCTEMa CUHTe3a Oerka.

Tunel KIETOK: 3yKapuOTHYeCKas W MpokapuoTuueckas. OcoOeHHOCTH
CTpOeHHUs TpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dKUBOTHOW H
IPUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux (Qyskiuu. [lnasmatudeckas wMemOpaHa, €€ cBoWcTBa H  (PYHKIUH.
[urorutazma u e€ opranouabl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapatr [onbmxu, Jnwm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJPUH, TUIAaCTUABL. [IporcXoxkaeHne MUTOXOHIPUN U TacTull. Bumsl
wiactua. HemeMOpanHble opraHOMJIBI KJIETKU: pUOOCOMBI, KIETOUYHBIN LIEHTP,
LUEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAO0B KIETKU. BKitoueHus.

Snpo — perynsTopHbIi 1IeHTp KieTku. CTpoeHue ajipa: sijgepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMATHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JemoHcTpanuu:

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

Huarpammel:  «PacnpeneneHue XUMHYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxemsl: «lleproguyeckas TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentan, «Hykmennosbie kucnotsl. [JJHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »3yKapuoTHUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIeTKH», «CTpoeHue
MPOKApUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKH», «YTJIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuass pabora Ne 1. «lM3yueHue KaTaaIUTHUECKOM aKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHasi pabota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHH,
KUBOTHBIX M OAKTEpHH MO MUKPOCKOIIOM Ha TOTOBBIX MHKPOTIpETapaTax u ux
OTIMCAHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM MeTab0IN3M. ACCUMUIISINS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU 0OMEH) — JIBE€ CTOPOHBI €UHOTO TpoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB W SHEPTUH B MOHUMAHUU
MeTaboJIM3Ma.

Tumber oOmena BemiecTB: aBTOTPOGHBIH u  rerepoTpodHbii. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®ortocunTe3. CBeroBass u TemHoBas ¢a3bl (oTocuHTe3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIEHUS €70 NPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIie OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTke. Paciieruienre BenecTB, BbIACICHUE U
AKKyMYJUpPOBAaHHE DHEPrUM B KIETKE. OTamnbl HSHEPreTUYEecCKOro oOMeHa.
['mukonu3. bpoxkenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuumn wmatpuyHoro cuHre3a. I'eHermdeckas wuHdopmanus u JIHK.
Peanuzanus renernueckoid MH(opmanuu B KieTKe. ['@HeTUYeCKuil KOJl U €ro
cBoiictBa. TpaHckpumiusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortambl TpaHciasiuu. KomupoBanue aMUHOKHCIOT. Poib
prubocom B OmocuHTE3€e OerKa.

Hexnerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeITHS BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIHUKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nmmynoaeduiura yenoeka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBaHUIA.

JemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tumnel nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«HepreTuyeckuit 0OMeny», «Xioporact», «Potocuntesy, «Ctpoenne JJHK»,
«Ctpoenue u ¢yHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit
ko1, «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1[a, 6axtepuodara», «Permxkarus JJHK.

O6GopynoBaHue: MOJEJH-ANTUIIAKAIAN «Y 1BOEHHE JAHK 151
TpaHCKpUMIUs», «brocunres 6enka», «CTpoeHUE KIETKN», MOJIETh CTPYKTYPbI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsiii UK, WK KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipoteccrl, mpoTekaromue B uHTepdase. Permukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocom. XpOMOCOMHBI HabOp — KapUOTHIIL.
JIMTUIOWHBI U TAaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XPOMAaTHIbI.
[{utonornyeckne OCHOBbI Pa3MHOXKEHUS W HWHIMBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemasi rubeshb KJIETKA — aroITo3.

@dopMbI  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe u ToJIoBoe. Busl
OecroJioro  pa3MHOKEHHS:  JIeJICHHE HaJABOE, TIMOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BEr€TAaTUBHOE  Pa3MHOXKEHUE.
HckyccTBEeHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAUYCHHE JJIS CEJICKIIUH.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3za. [Ipoieccel, mpoucxoasnie Ha CTaiusX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HAYCHHUE MEN03a.



['ameTorenes — mpoiiecc 00pa30BaHMs TMOJIOBBIX KIETOK Yy YKUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHN U sMYHUKH. OO0pa3zoBaHuEe U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30uj, SHIEKIIeTKa) — CIepMaTOoreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itarnbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTue. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYuHOYHOE). Biusuue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaINN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbI pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHME Y LBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Pemmukanus JJTHK», «Muto3y,
«Meriosy, «lIpsamoe u HenpsiMoe pa3BuTue», «['aMeToreHes3 y MIIEKOIUTAIOIIUX
U 4esnoBeKa», «OCHOBHBIE CTAJINU OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <«JSlilekieTka Miekonuraromero», «KapuokuHes B
KJIETKAX KOpEeUKa JyKa», MarHUTHAsi MOJEIb-alIUIMKalus «JleneHne KIeTKkmny,
moaens JIHK, Mmoznens Meradaznoit XpoMoOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHe padoThI:

Jlabopatopnas pabora Ne 3. «HaOmogeHne muTo3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

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

Tema 6. HacsieICTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. lMcropus paszButus reHeTUKH. Pounb
IIUTOJIOTUM W 3MOPHUOJIOTMM B CTAHOBJIECHUU TeHETHKU. Bkiam poccuiickux u
3apyOCKHBIX ~ Y4YCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  TeHETHKHU
(TUOpUIOJIOTUYECKUNM,  LUTOTCHETHUUECKHM,  MOJEKYJISIPHO-TEHETUYCCKUN).
OcCHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpEIIUBaHUM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAHOBJEHHblE [
Mennenem. MoHOTHOpHUIHOE CKpEIIMBaHUE. 3aKOH €IUHO00pa3us THOPHUIOB
nepBoro TmnokojeHusa. IIpaBuio TOMHUHMpPOBaHUS. 3aKOH paCIIEIICHUS
pu3HaKoB. I 'uroresa ynctorel ramer. [1oHOE ¥ HEMOIHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHMOTO  HACJECJIOBAHMS
mpu3HakoB. [[uTOreHeTHYECKHE OCHOBBI JTUTHOPUIHOTO  CKpPEIIWBAHMUS.
AHanuzupyrouiee CKpEIIMBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VIS ONIPEACIICHHSI TEHOTHUIIA OCOOH.

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

XpoMOCOMHasi TEOpHs HACJIEACTBEHHOCTH. [ eHETUYECKUE KAPTHhI.

I'eneruka nona. XpoMOCOMHOE OINpEAEIEHUE M0a. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3mbl. HacienoBaHnue
MIPU3HAKOB, CLIENIJIEHHBIX C MTOJIOM.



N3MeHYnBOCTS. Busi U3MEHUYUBOCTH: HEHACJIEACTBEHHAsI u
HaclieACTBeHHasdA. Pojib cpenbl B HEHACHEJICTBEHHONM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DHUKAIIMOHHOW H3MEHYMBOCTH. BapualvoHHBIN psx H
BapualMoHHasi KpuBas. Hopma peakuum npusHaka. KojaumyecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoMCTBAa MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH.

HacnencrBennas, uiam reHOTUNMMYECKas, U3MEHUUBOCTh. KoMOMHaTUBHAS
W3MEHYMBOCTb. Melo3 W TOJIOBOM TPOILECC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTU. MyTanMoHHas uU3MeHYUMBOCTh. Kiaccudukanuss MyTaiui:
T€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalUH.
Mytarennbie (¢akTopbl. 3aKOH TOMOJIOTMYECKHUX PSJIOB B HACIEICTBEHHOMN
m3MeHunBocty H. M. BaBumoga.

BuesinepHas HacIeACTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka yenoBeka. Kapuorun denoBexka. OCHOBHBIE METO/bI T€HETUKHU
YEJIOBEKA: TE€HEAIOTUYECKUH, OJIM3HEIOBBIN, LUTOT€HETUYECKUN,
OMOXUMHUYECKUM, MOJICKYJIApHO-TeHeThuueckuii. COBpeMEHHOE OmpeelicHUue
TE€HOTHUIIA: MIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKAa: T'€HHBIC
00J1e3HM, OOJIC3HU C HACJIEICTBEHHON MPEIPacoOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHdeckue M TeHepaTuBHbIe MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, NPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oosne3Hel. Meanko-reHeTHuYeCKoe KOHCYJIbTUPOBAHHUE. 3HAUCHUE
MEIUIMHCKOM TE€HETUKH B MNPEAOTBPALLCHUM W JICYEHUH TE€HETUYECKUX
3a00s1eBaHUM YeIOBEKA.

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€HETUYECKAsT OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpugHOoe  CKpenmBaHue,
«lluTonmornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEHIUMBaHHA», «Meio3y,
«B3aumoAencTBUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapTbl pPacTECHUH,
AUBOTHBIX U YeJlOBeKa», «I'eHeTuka moiyia», «3aKOHOMEPHOCTH HACIEIOBaHUs,
CUEIJIEHHOro ¢ mnojom», «Kapuotumbl 4YenoBeka M KUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmoHHas nu3MeHYHBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpymnn KpoBu», «MyTarimoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: MoJeau-anIuiMKanuu «MOHOTHOPUTHOE CKPEIIMBAHUE,
«Henonmunoe momuHUpoBaHue», «JluruOpuaHoe ckpenmuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN W MUKpompemnapat «Jpo3zoduna» (Hopma, MyTaruu
(OpMBI KPBUILEB M OKPACKH TeJla), repoapuit «I opox moCeBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKUe padoThI:

Jlabopatopnas padota Ne 5. «3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydenme wmomuduKanrmoOHHON
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsAJIa U BAPUALMOHHOWU KPUBOW.

JlabopaTtopHas pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uiibl Ha TOTOBBIX
MHKponpenapaTax.

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

Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus KaK HayKa U Mpouecc. 3apoKICHUE CENIEKIUU U TOMECTUKALIMS.
VYyenne H. WM. BaBunoBa o0 IeHTpax MNPOUCXOXKACHUS M MHOTrooOpaszus
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX )KUBOTHBIX. COpT,
opo/Jia, IITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCcoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMH PACTECHUMN U KUBOTHBIX. OllEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpeniuBanue — MHOpuauHT. Yucras nuHus. CKpeluMBaHWE YUCTHIX JIMHUU.
['ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
NOJIyYEHHUE MOJUILTONIOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buoTtexHoMOTUA Kak OTpacib MPOU3BOJACTBA. ['eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u TpaHcreHHsix opraHuszmoB. Kierounas
uHxkeHepus. Kietounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U 3Thueckue mpodiembl. [MO — reHeTH4ecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «lleHTpBl MPOUCXOXKIEHUS U MHOrooOpas3us
KyJIbTYpHBIX pacTeHui», «llopoabl momamHux KUBOTHBIX», «CopTta
KyJbTYPHBIX pacTeHuit», «OtnanénHas rubpunuzaius», «PaboTel akageMuka
M. ®@. UBanoBay, «Ilomumionaus», «O0BEKTh OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUIOJIOB M KOPHEIUIONOB JAWKUX (QopM
KyJbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSD.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbI M JIOCTUKEHHS CEJEKIMH pPAacTeHUU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoOJIIOIIHOHHAS OHOJIOTHSL.

[Ipennocbuikn BO3HMKHOBEHUS 3BOJIIOIIMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MeCTo B OMOJOTMU. BiusiHue SBOTIONMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CBugerensctBa 3BOMIOUMM. [laneoHTOIOrMUECKHE: MOCIEA0BATENBHOCTh
MOSIBJICHUSI BUJIOB B TAJICOHTOJOTHYECKON JIETOMUCH, TEPEeXOaHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJICTBA W Pa3U4Usi SMOPHOHOB Pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH YW OCHOBHBIX META0OIUYECKUX MYyTEH y BCEX
OpTraHU3MOB.

OpomonmonHas teopusi Y. JlapBuHa. IlpeanochuUlKu BO3HHUKHOBEHUS
napBUHU3MA. JIBMKYIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30BITOUHOE



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

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0CHOBHbIE TTOJIOXKEHHUS.

MuxkponsBomorus. [lomymnsnus kak equHUIA BUA U BOJIOLHH.

JIBrokymye cuiibl ((paxTopbl) 3BOJIIOLMK BUAOB B IPUpoAe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiroHHbIE BOJHBI U Apend
reHoB. M3osius 1 Murpamnusi.

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosronMd. DOpMbI
€CTECTBEHHOI0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoJtOIUH. [IpumMepsl
IPUCTIOCOOJIEHN Yy OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTALINH.

Bun wu BupooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (POpMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JIOTHUECKOe.

MakposBomorusi.  dDopmel  sBOIONMK:  (uileTHYECKast, JUBEPreHTHas,
KOHBEpIreHTHasl, nmapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

[Ipoucxoxnenune OT HECIEMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnennanu3anus. ATanTUBHAS paIAALIUS.
JlemoHcTpanuu:

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

Tabmuupbr u cxembl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI, «MHoroob6paszue nopoJ KUBOTHBIX», «JTomymsirumy,
«MyTarnmonHasi U3MEHYMBOCTHY, « ApoMopdo3by, «nnoagantamumy, «Oo61Ias
JereHepanus», «JBwkymmue cuisl sBomonuny, «KapTta-cxema wapuipyTa
My TEIIeCTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHUEY,
«IIpucnocobseHHoCTs opraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIHS HACEKOMBIX C PA3MYHBIMU THUTIAMU OKPACKH,
HAOOp TUIOZIOB U CeMsIH, KoJuleKIus «lIpruMephl 3alUTHRIX TPUCTIOCOOTICHHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAMPABIICHUS HBOJIIOIUNY, O0BEMHAS MOJIETH
«CTpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, KoJUieKuus «DopMbl COXPAHHOCTH
UCKOTIA€MbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BJaXHble Tpemnapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jpo3odunay (Hopma, MmyTaniuu (GOpMbI KPbUILEB U
OKpacKu Teja).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHue BUIIOB MO MOp(]oIornyecKkomy
KPUTEPHUIO).

JlaGoparopHas pabota Ne 2. «Onucanue MpUCIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4dHble TpPEACTABICHUA O 3apOXKICHUU KWU3HU. HayuHble rumoressl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHchepmus. XUMHUYECKas
ABONIOIMSA. AOUOTCHHBI CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE MOATBEPXKACHUE XUMHUYECKOW H3Bontouun. HavanbHbie
sTamel Ouosiormueckoit sBomtonuu. [wmmoreza PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBhle KIIeTKH U BX
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PazButne xun3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepuOAbl: KEMOPHUICKHIMA,
OPAOBUKCKHUH, CUITYPUHUCKHAM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, TIEPMCKHUU.

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

KaiiHo3olickags »3pa u €€ Tmepuojabl: IMAJICOTCHOBBIN, HEOTCHOBBIM,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPoLecCOB. OCHOBHBIE 3TAlbl
ABOJIIOIMU PACTUTEIBHOTO U >KMBOTHOIO Mupa. ApoMopdo3bl Yy pacTeHUil U
XKUBOTHBIX. [losiBIIEHNE, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOLUU. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNOBeKa.  AHTpPONOJIOTMSl  Kak  Hayka.  Pa3Butue
NPEACTAaBICHU O  TMPOUCXOXKICHUM  4YelloBeKa. MeToabl  M3y4YEeHUs
aHTtpornioreHe3a. (CxonctBa M pa3nuyusi  4YEJIOBEKA UM YKUBOTHBIX.
CucreMaTH4ecKO€e NOJIOKEHUE YETIOBEKa.

JBwxymue  cuibl  (dbakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
U3MEHUMBOCTb M €CTECTBEHHBIH 0TOOp. OOImecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUMN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMAHM YEIOBEKA: aBCTPAIONUTEKH,
Yenosek ymensiii, YenoBek MNpAMOXOmsaui, YenoBeK HeaHAEPTalIbCKUU,
Yenosek pazyMHbld. Haxoqku MCKOIIaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBAHUS,
00J1aCTh pacpOCTpaHEeHUsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJioMJHasi (9PKBAaTOpHUAJIbHAS), MOHTOJIOMHAS
(a3uarcko-aMepukaHnckasi). UYepTbl MOpUCTIOCOOIIEHHOCTH  TpEJCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENMHCTBO 4ENIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

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

Tabmuibl U cxeMbl: «Bo3sankHoBeHne COJIHEYHOM cHCTEeMBI», «Pa3Buthe
OpraHuueckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 YeJOBEKay, «/lpeBHelmue noan», «pesaue moan», «IlepBbie
COBPEMEHHBIE JIFAN», «HeloBeYeCKre paco».

O6GopynoBanne: wmyispku — «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIa, HEaHAEpTaJIblla, KPOMaHbOHIIA), CIEIKHU HIH
U300pKEHUS KaMEHHBIX OpPYAHMM NEepBOOBITHOTO 4YesioBeKa (KaMHHU-YOMIEPHI,
pyomira, ckpebiia), TeoXpoHoOJOrHyeckas Tabnuia, KouleKuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHUIN.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne uCKOMaeMbIX OCTATKOB PACTCHHM
Y KUBOTHBIX B KOJIJICKITUSIX).

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

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKOJIOTMA KakK Hayka. 3ajJadyd ¢ pa3feiabl JKOJOrMh. MeTobl
AKOJIOTHYECKUX HCCIIEIOBAHHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue ¢akropsl. Kiaccudukanus 3K0JIOrHUEeCKUX (PaKTOPOB:
abuoTuyeckre, OMOTUYECKUE M aHTPOINOreHHbIe. JleWCTBHE HKOIOTHYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

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

buotnueckue  daktopel. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTIepalysi, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHUE OWOTHYECKUX B3aUMOJCHCTBUUN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanur. OCHOBHBIE MOKa3aTeln
MOMYJISIIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. JJnHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JdemoHcTpanuu:

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

Tabnuupr u cxembl: kapta «[Ipupoausie 30Hb1 3eminy, «Cpesl oOuTaHus
opranusmoBy, «®@ortomnepuoauzmy, «llomynauumn», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSUU UHDY30puu-TyPenbkny, «[lumiesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUMA
U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHasi padora Ne 4. «BnusHuMe cBeta Ha POCT U Pa3BUTUE
YEPEHKOB KOJICYCa.

[Ipaktuueckas pabora Ne 2. «[loacuér TIOTHOCTH TMOMYJALMN pPa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTrH4ECKHE CHCTEMBbI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTypsl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHasA, Tpoduueckas (muiieBas). Buabl-momuHanTel. CBs3M B
ouoneHo3e.

Okosornueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TPOIYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB © TOTOK DSHEPrHUH B
skocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKocUcTeMbl. [luieBsie nenu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMHJIBI: TMPOIYKIIMU, YUCICHHOCTH, OMomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUUBOCTh, CAMOPETyJsilius, pa3BuTue. CyKIeccusl.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOTO WJIA HTUPOKOJIUCTBEHHOTO JIeca.

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

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTeM. COXpaHEHHE
OMOJIOTUYECKOTO pa3zHooOpasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero QyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemectTB #u  OHOTCOXUMUYECKHE IHMKJBI  JJIEMEHTOB
(yrnepona, azora). 30HaIBHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIITH.



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

CocymecTBoBaHMEe ~ MPUPOALI U YeJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OCHOBa  ycrtoWumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABICHUS NPUPOAHBIMU PECypcaMu U UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuupl u cxemsl: «IlumeBrie nenmy», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBay, «llenu muranusy, «IKoNOruvecKas MUPaMUJIAY,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  JIecay,
«JKocucTeMa XBOMHOro Jjeca», «buOIEHO3 BOIOEMA», «ATPOLEHO3Y,
«IIpumepHbIe aHTPONOTEHHBbIE BO3JEHCTBUS Ha Mpupoay», «BaxHeime
MCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHeimias
coctaBsitonas Ouocdepbr», «DakTopbl Jerpajgalnudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arps3HeHusi Ouocdepw», «OO6mas
cTpykTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBbIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper, «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: MoieTb-anTuIMKanus « TunuuHeie OMOLIEHO3bIY, repoapuii
«PactutenbHble  cooOmiecTBa», koiekuun — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUICKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAICKAIINE K PA3HBIM SKOJOTUYECKUM TpymIam
omHoro Buma, Kpacnas xkuura Poccuiickoit ®enepanun, H300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI OOYYalOIIMMUCS MPOrpaMM CpeJHEro oOmero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJlbTaTOB OCBOCHHUS IpeameTa «bruojaorus»
BBIJICJICHBI  CJENYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUHCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOMPEEICHHUI0, HAJTUYUEe MOTHUBAIIMM K OOYYEHUIO
OMOJIOTHH, 1IeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKIECHUN TUYHOCTU HA
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CIHOCOOHOCTh OOYYaroIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIMMHU CHUCTEME OHOJOTUYECKOro OO0pa3oBaHUsl, HAIWYUE
AKOJIOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh I€JIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUA MpeaMeTa «bHOJIOTHs TOCTUTa0TCs
B €JMHCTBE y4eOHOM M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMA POCCUHUCKUMHU  COLMOKYJIbTYPHBIMH, HCTOPHUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHM, TPUHATHIMHU B OOIIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHs, Pa3BUTHSI BHYTPEHHEW MO3ULIMHU JTUYHOCTH,
NaTPpUOTU3MA, YBAXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIIOKOJIEHUIO0, B3aMMHOTO YBa)XEHHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIMUsM MHOTOHAIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoae U OKPYKAKOIIEH Cpelie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUSA yueOHOTO mnpeamera «buomorusy»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMO3MIMEH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHHM,
COOTBETCTBYIOIIMUX TPATUIUOHHBIM IIEHHOCTAM POCCHMCKOTO OOIIEeCcTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3alMi OCHOBHBIX HAINPABJICHUN BOCHUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIIUTAHMS

C(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIMKA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIEeCTBa;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNATh COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



yYMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIOJIHEHUS
yueOHbIX, MO3HABATENbHBIX U HCCJIENOBATENbCKUX 3a/lad, YBAKUTEIbHOTO
OTHOUIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOI IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropmoctu 3a cBOM Kpau, CBOO PonnHy, CBOM S3bIK U KYJIBTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIWI0 W NaMITHUKAM
IPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHOJOTHU, MOHUMAHUS 3HAYCHUS OMOJIOTMHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

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

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

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOECHUE YCTONYUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O NMPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHUMaHUE W peaju3anus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJIEHWE TUTMEHHMYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAA M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWUJI HWHJUBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30macHOT0 TIOBEJCHUSI B CUTYyaIUsAX, YTPOKAIOIMIUX 3J0POBBI0O W JKU3HU
JIIOJICH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTHUBHOU JEATEILHOCTH TEXHOJIOTHYECKOH M COIMAIbHOM
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH U
CaMOCTOSITENIEHO BBITIOJHATH TAKYIO I€ATEITLHOCTD;

UHTEpeC K pa3muuHbiM chepam TpodeCCHOHATBHOW JCSITEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodecCuu 1 pean30BhIBATh
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3KOJIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIIECTBOBAHUS;

TIOBBIIIICHHE YPOBHS AKOJIOTMYECKON KYyJIbTYphl: TPUOOPETCHHE OTbITa
IUTAHUPOBAHMUS TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa 3KOJOTHIECKUX MPOoOJIeM U MyTel uX
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTHUU
3HaHWSA M YMEHHS TPH PEHICHUH NPoOJieM, CBS3aHHBIX C paIMOHATLHBIM
IPUPOAOIOIb30BaHUEM  (COOMIOJIEHHE TpPaBWJI TOBEACHUS B  IPUPOJE,
HaNpaBJICHHBIX HAa COXpPAaHCHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEphI);

aKTUBHOC HEINPHATHE JCHCTBHH, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHHUE TPOTHO3UPOBATh HEOIArONPUSTHBIEC KOJIOTUUECKHE
MIOCTIEICTBHS IPEANPUHIMACMBIX JICHCTBUH M MPEIOTBPAIATH UX;

HAIMYUE Pa3BUTOIO  SKOJIOTHMYECKOTO  MBIIIICHHS, JKOJIOTHYECKON
KYJIbTYpPbI, OIBITa JIEATEITHHOCTH JKOJOTUYCCKOW HAMPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B IIO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COIMATLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTHIO B MPAKTHYECKOW  JIEATEIHHOCTH
9KOJIOTHUYECKOI HANPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYJIBTYpPHI KaK CPEICTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crenu(PuKu OWOJIOTMHM KaK HAyKH, OCO3HAHHS €€ poJid B
(GOopMUPOBAHNHN PAITMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO
NPEJCTABICHUS 00 OKPYXKAIOIeM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOIIlecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TpodsieM
COXPaHEHUS TIPUPOTHOTO PABHOBECHS;

yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOW ITMBHIIN3AIINN:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3IaHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIlaTh PECypCHbIE TPOOJIEMBl  Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BHIX0J1a U3 TJI00ATBHBIX SKOJIOTHUECKUX MTPOOIIeM
u oOecrieyeHHsl TIepexoja K YCTOMYMBOMY Pa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BaHUIO TIPHPOIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aHMHTEPECOBAHHOCTh B IIOJIYYCHHH OHWOJOTHYECKMX 3HAHUW B TEISIX
MOBBIIICHUST OOMIEH KyJBbTYphl, €CTCCTBCHHO-HAyYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTUY;

NOHUMaHUE  CYUIHOCTH  METOJOB  T[IO3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBJICHUM OKPY’KAIOIIETO MUPA U MPOUCXOJIAIIUX B HEM
U3MEHEHHH, yMEHue JieJaTh 000CHOBAHHbBIC 3aKJIIOYEHHSI Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHUS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BAaTh OMOJOTUYECKUE 3HAHUS IS
penieHus IpooJieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHMWE IEHHOCTH HAYYHOW JEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUU MO OMOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4eOHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHHS
oOyyYaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIIECHAYYHbBIC
MOHATHSI, OTPAXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEUUPHUKY
METOJIOB TIO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PaKkT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAOIIOJEHUE, U3MEpPEHHUE,
DKCHEPUMEHT W JAPYruX),  YHHUBEpCajbHble  y4eOHBIE  JCHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHHUKATHBHBIE, PETYISTUBHBIC), OOECICUUBAIOIINE
dbopmupoBaHre (PYHKIMOHAIBHOM T'PAMOTHOCTH U COLIMAIBHOW KOMIIETCHIIUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYaloOIIMXCSl  UCMOJB30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOECHHUS MPOrPAMMbl CPEIHETrO OOIETro
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJIbLHBIMU
AefCTBUSIMM:

1) 6a30BbIe JIOrHYecKHe JTeHCTBHUA:

CaMOCTOSTENbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh MPU OCBOEHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananusza, cuUHTE3a, CpaBHEHMS, Kiaccuukauuu, oO0O0OIIEHUs), PacKpbhIBaTh
CMBIC]T OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMU TOHSATUSIMU);

OTPENENATh 1N JEATCIbHOCTH, 3a/aBas INapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHHUS, COOTHOCHUTH PE3YIbTaThl JEATEIBHOCTH C TIOCTABJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsiICHEHUs (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKHE PaCCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISTh 3aKOHOMEPHOCTH W MPOTHUBOPEYHSI B pacCMaTpUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIbI U 3aKTFOUEHUS;



NPUMEHATh  CXEMHO-MOJICIBHBIE  CPEACTBA  JUIS  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakKe TMPOTHUBOPCUYMH PaA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHAIN3a UMEIOIINXCS
MaTepHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICSITCIIBHOCTH, OIICHUBATh COOTBETCTBHC
PE3YNbTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JEATCILHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATE pPa0OTy B  YCIOBHSAX peajgbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HECHHBIX MTPOOJICM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIQJCTh  HAaBBIKAMH  Y4YCOHO-HCCIICIOBATEIBLCKOW M IMPOCKTHOM
NCATEIPHOCTH, HaBBIKAMH  pa3pelieHus  MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIECHUs MPAKTUYECKUX
3a/1a4, MPUMECHEHUIO Pa3JIMYHBIX METOJIOB IIO3HAHNS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JCATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHMS, €ro MHTEpIpEeTalluu, MPeoOpa3oBaHUIO U MPUMEHEHUIO B YYCOHBIX
CUTYaIUSAX, B TOM YUCJIC TIPH CO3/IaHUH YICOHBIX U COIUATBHBIX POCKTOB;

dbopMHpOBaTh  HAYYHBIM  THI  MBINUICHUSA,  BIAACTh  HAYYHOU
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMU U METOJIaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJladyl B 00pa30BaTEIbHOMN
TESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUYUHHO-CIICJICTBCHHBIC CBS3M M aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOHUX YTBEPKJICHHMIM, 3a/1aBaTh IapaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3WPOBATh TIOJYYCHHBIE B XOJE pCIICHUS 3aJadd pPe3yJIbTaThl,
KPUTUYECKUA OIEHHWBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIECHUBAThH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEPEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTHUYECKYIO 00JacTH
KU3ZHENICATESIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJICH, TIPEJIJIaraTh OPUTHHAJIBHBIC TTOJIXO0/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PA3IMYHBIX HUCTOYHWKAX wWHpopMmammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OMOIOTHYECKUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(MOPMALMIO Pa3IWYHBIX BHIAOB MU (OPM IIPEACTABICHHS,
KPUTHUYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTHUBOPECUNBOCTH;

(GopMyIUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope Ouojornueckor wWH(pOpMAIMU, HEOOXOAMMOW ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HWCIOJB30BaHUS
Pa3IMYHBIX TTIOMCKOBBIX CHCTEM;



CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
ouosiornyeckord wuHGOpPMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KauyecTBE CpelCcTBa MpH padore C
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIbI, (DOPMYIIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pAClO3HABaHUS W 3alUThl  WHOOpMAaINH,
nH(GOPMAITMOHHON O€301TaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATh KOMMYHHMKallMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WMJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHHUS TIPEJIaraeMoM 3a7a4ui, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHHUS KOH(MIUKTHBIX CHUTYAIlHi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JPYTuX JIIOJeH, TMPOSBIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOM opMe (hopMyIHpoBaTH CBOM BO3PAKECHHUS;

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

2) coBMecTHasl eI TeIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYabHOM  pabOThl MpU  pEHICHUU OHOJIOTUYECKOW  MpoOJIeMBlI,
000CHOBBIBATh HE0OXOMMOCTh NPUMEHEHUS IPYIIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YYeOHOW 3a/1auu;

BBIOMpPATh TEMATUKYy W METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)0T0 YjieHa KOJJIEKTHBA;

OpPUHUMATh 1M COBMECTHOM JICSATENbHOCTH, OPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKECHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJOTO yYaCTHHKAa KOMAaHJIbI B
oO1uit pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIIOBEJICHWE B PAa3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMU:

1) camoopranuszanus:

MCIIOJIH30BaTh OWOJIOTUYECKHE 3HAHUS JJIsS BBISIBICHUS MPOOJIEM M WX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUSIX U MOCTYMKAX MO OTHOIICHUIO K )KMBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSTENIbHO  OCYIIECTBJIATh  [MO3HABATENbHYIO  JEATEIbHOCTD,
BBISIBIISITh TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH pEHIEHUsT MpoOJeMbl €  YYETOM
UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHHUI;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paclMpaTh paMKd  y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW IPYAUIIMU B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHUTYaIlMsM, BHOCUTh KOPPEKTUBHI B JIEITEIbHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, MX PE3YJIbTATOB H
OCHOBaHM, UCIIOJIb30BATh MPUEMBI pedIIeKCHH ISl OIICHKUA CUTYalluu, BbIOOpa
BEPHOI'O PEIICHHUS;

yYMETh OIIEHHWBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHUKEHHUIO;

OpPUHUMATh MOTHMBBI W apryMEHTBHI JIPYTUX TPU aHaJIU3€ pPe3yJIbTaTOB
NeSITebHOCTH;

3) npuHsTHE Ce0S M APYTUX:

NpPUHUMATh Ce0sl, MOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W apTyMEHTHI JIPYTUX MpPU aHAJIU3€ pPe3yJIbTaTOB
NEeSITETHbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo OGuosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHeuuduyueckue s y4eOHOro mpeameTa
«buonorusy» HaydyHble 3HaHUS, YMEHUS U CIOCOOBI ACHCTBUN MO OCBOEHUIO,
UHTEpPOpEeTallul W NpeoOpa3OBaHMIO 3HAHUM, BHJBl JEATEIBHOCTH IO
MOJIyYeHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUU B Pa3IMYHBIX YUYEOHBIX
CUTYyallMsIX, a TaKKe B pPEAIbHBIX JXU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIE Pe3yNbTaThl MPEICTABIEHBI M0 roAam
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOT0 npeamMera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ U POJIM OHOJOTMM B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHOHATBHOM TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;



yYMEHHUE PacKpbIBaTh COAEpKaHUE OMOIOTUYECKUX TEPMHUHOB U TMOHSITHMA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3Mm (0OMEH BEHIECTB W MpeBpalicHue
SHEPruu), TroMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3AlMs KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (penponykius), HACJIEICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE WH31aratb OWOJOTMYECKHe TEeOpuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHasl JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) 1 yueHus (0 1ieHTpax MHOrooOpa3us u
IPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . BaBuioma), omnpenensars
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U OMKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3als U MpoBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIJBIJKEHHE  THUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMH, OOBSICHEHUE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUs YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecKOro OOMeHa, XeMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOXKEHMSI, WHJMBHUIYAJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJIYyYCHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEHEBHOM
KU3HU C IEJIbI0 oOecriedeHus: 0e30MacCHOCTH CBOETO 370POBbsI U 3J0POBBS
OKPYXAIOIUX JIIOJIeH, COOJIO/IEHH HOPM TPaMOTHOTO TMIOBEJEHUS B
OKpY XKalolllel MPUPOTHOMN cpelie, MOHUMaHue HeOOXOAUMOCTH HUCTIOIb30BAHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJOTHH JUIsl palliOHATBHOTO
PUPOIOTIOTH30BAHUS;

yMEHHUE pellaTh JJIEMEHTApHbIE TEHETUYECKHE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIMBAHUS IJIs1 TIPECKA3aHMS HACJICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOPHBIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OIICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIOUAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM MHGOpMAIMK, HAYIHO-
MOMYJISIPHBIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEAOBAHUMN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO03/7]aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001masi OWONOTHYECKYyI0 HWH(OpMAIMI0O H3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» 6 11
KJlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MHpa W HAYYHOTO MHUPOBO33PCHHUS, O BKIIAJE
POCCHMCKHX ® 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3371a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMUHOB U MOHSITHM:
BUJI, TOMyJsALMs, TEHODOHMI, OHBOJIOLMS, JBIWKYIIHE CUIbl ((aKTOphI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUJI000pa30oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LEeNy MUTaHus, IKOJIOrHYeckasl mupamuia, ouoreoneHos, onochepa;

yMEHHUE u3JlaraTh OMOJIOTUYECKHE Teopuu (IBONIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. bapa, uepenoBanus riiaBHbIX HaNpaBJICHUNA U
nyteit sBomonnu A. H. CeBeproBa, yuenus: o 6mochepe B. U. Bepuaackoro),
OMpeeNsATh TPAHUIIBI X TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHE BJIa/IeTh METOJJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U OMKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3als U MpoBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE IMOITYYEHHBIX
pE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
00OBEKTOB: BHUJOB, MOMYJSALUNA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOT€OLEHO30B M SKOCHUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEHOCa BEIIECTB H TIOTOKA OJHEPTUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXUMHUYECKHUX IIUKIIOB B Onocdepe;

yMEHUE MPUMEHSTH MOJIYyYCHHBIC 3HAHUS JUISI O0OBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TTOBCEHEBHOM
KU3HU C I1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3JI0POBbS
OKPYXAIOIUX JIIOJIeH, COOJIO/IEHHs HOPM TPaMOTHOTO T[IOBEJEHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHue HeOOXOAUMOCTU HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOT'O
IPUPOOTIOIH30BAHNS;

YMEHHUE peIlaTh »JJIEMEHTapHbIe OMOJOTUYECKHE 3a7add, COCTaBJISTh
CXEMBI MTePEHOCca BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

yYMEHHUE BBITIOJHATH J1a00paTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa npu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W HMHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl HMHGOpMAIMK, HAyIHO-
NOMYJISIiPHBIE  MaTepHayibl), paccCMaTpUBaTh TJOOATBHBIE JKOJOTHUYECKHE
po0IEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001masi OWONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSTUIHHBINA ammapar Ouosoruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoOBaHHe KoandyecTBO YacoB
JuaexkTpoHHbIe (LU(pPOBbHIE)
n/ pa3iejioB H TeM KonTtpoJubHbie IpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
n MporpamMmMbl padoThI padoThI
bu6mmoreka [IOK
1 b
HOJIOTHA Kak Hayka 2 1 0.5 https://m.edsoo.ru/7f41¢c292
) JKuBbI€ CUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U g 1 bubmuoreka [JOK
CTPOECHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuzneneaTenbHOCTD 6 1 bu6mmoreka [JOK
KJIETKA https://m.edsoo.ru/7f41¢292
Pa3sMHoxeHue u
5 B — 5 ] bu6mmoreka [JOK
g y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTE B
6 N3MEHYUBOCTD 8 1.5 bubmmorexa LOK
) https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoOB. 3 1 bubnuorexa [JOK
OCHOBEI OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpems 1 bubmmorera [TOK
p P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO
34 3 4

YACOB I10 ITPOTPAMME




11 KIIACC

HauMeHOBaHHE KoaundecTBO yacoB
Ne JuaexkTpoHHble (HU(pPOBbHIE)
pa3iejioB U TeM KoHTpoJibHbIC IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE peCypchbl
NPOrpaMMslI padoThI padoThI
| DBOJIIOLIMOHHAS 5 1 1 bubmuorexa [JOK
Ouoorus https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHUE U
2 a3BUTHE KU3HU 9 0.5 Eubmorexa IOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 oKD VKA 5 ) bu6mmoreka [IOK
Py B https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 3KOJ‘IOL:I/I‘IGCKI/IC 9 1 bubnmorera [TOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE Bpems 2 bubnmorera [TOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2.5

I[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

MHHCPAJIBHBIC COJIN

10 KJIACC
Ne KoJunuecTBO 4acoB
DJIeKTPOHHbBIE
Jlara uudposbie
n | Tema ypoka Konrpouabnsie IIpakTnyeckue
/ Bceero p : H3ydeHust o0pa3oBaTejibHbIE
padoThI padoThI (Hepens) pecypesI
n
bubmuorexa [JOK
https://m.edso00.ru/863e612
Bbuonorus B cucreme
1 a 1 0 1 2
e https://m.eds00.ru/863e632
a
MeTobl TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nunorexa [IOK
1 «cnonb3oBanue
2 1 0.5 2 https://m.edsoo.ru/863e612
Pa3IMYHBIX METOJIOB TIPH 5
U3y4YEHUU B
OMOJIOTUYECKUX
00BEKTOBY
but6mmoreka [IOK
Buonornueckue CUCTEMBI,
3 1 3 https://m.edso0.ru/863e656
MIPOIIECCHI U UX U3YICHHE 4
XUMHYECKUH COCTaB bubnunorexa LIOK
4 kieTku. Boga n 1 4 https://m.eds00.ru/863e674

(]




beaku. CocraB u

but6mmoreka [IOK

5 5 https://m.edsoo.ru/863e6b7
CTpOEHHUE OENKOB 5
depMeHTBl —
OHoJIOTHYECKUE
KaTaJIu3aTOPHI.
JlaboparopHas pabota Ne bubnmnoreka HOK
6 1 «3ydenue 0.5 6 https://m.edsoo.ru/863e6b7
KaTaJIUTAYECKON 2
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMuIa3bl
WJTU KaTajiasbl)»
bub6anoreka LIOK
7 VYriaeBoapl. JIunuasl 7 https://m.edsoo.ru/863e687
0
bu6anoreka LIOK
HyxnenHoBbIe KHCIOTHI.
8 8 https://m.edsoo.ru/863e6d5
ATO
c
Ucropus u meTo b bu6nuorexa [IOK
9 M3y4YEeHUs KJICTKH. 9 https://m.edsoo0.ru/863e6e8
Knerounas Teopus 8
Kietka kax memnoctHas
10 t 10
JKUBas cucreMa
Crpoenue bubmuoreka [JOK
3YKapHUOTUYECKOUN .
11 YKap 0.5 11 https://m.edsoo.ru/863e6ff0

kietku. JlabopaTopHas
paborta Ne 2 «3yuenue

https://m.edsoo0.ru/863e716
C




CTPOEHUS KJIETOK
pacTeHuil, ’KUBOTHBIX,
rpubOB U GakTepHil 1o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoOIpenaparax 1 ux
OIHCaHHUE»

OOMeH BEIIECTB UIIH

bubmnoreka IIOK

12 12 https://m.edso0o.ru/863e766
MeTaboJIn3M .
bubmnoreka IIOK
13 PorocuTes, 13 https://m.edsoo.ru/863e7¢9
XeMOCHHTE3 2
bubmuorexa [JOK
14 DOHepreTndyeckuii oOMeH 14 https://m.edsoo.ru/863e7aa
€
JKU3HEeHHBIN UK
KJICTKH. J[eieHne KIeTKH.
Murto3. JlabopaTopHas
paborta Ne 3 bubmmnorexa [JOK
15 «HaoOmronenne MuTo3a B 0.5 15 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIlka JTyKa Ha
TOTOBBIX
MHUKpOTpernaparax»»
16 buocunTes Oenka. 16 but6mmorekxa [IOK

Peakuus MmarpuuHoro

https://m.edsoo.ru/863e796




CHHTC3a

(]

TpaHCIsIIS — bubnunoreka LIOK
17 P o 17 https://m.edsoo.ru/863e796
OnocHHTE3 Oelka .
Hexnerounsie popmbl bubmorexa LIOK
18 18 https://m.edsoo.ru/863e754
KHU3HU — BUPYCHI 0
bubmnoreka IIOK
https://m.edsoo.ru/863e81b
®opMBbl pa3MHOKEHUS
19 19 6
OpTaHH3MOB https://m.edsoo0.ru/863e831
e
N but6mmoreka [IOK
20 Metios 20 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.
OntonoTBOpEHHE.
bu6anoreka LIOK
JIaGoparopHas paboTa Ne
21 0.5 21 https://m.edsoo.ru/863e81b
4 «3ydeHue cTpoeHUs p
MOJIOBBIX KJICTOK Ha -
TOTOBBIX
MHUKpOTIpeIapaTax
VHAHBIY AT HOE but6mmorekxa [IOK
22 Y 22 https://m.eds00.ru/863e843
pa3BUTHE OPTAaHU3MOB 6
r — K
3 €HeTHUKa — HayKa O 73 bubnmnoreka [1O

HaCJICACTBEHHOCTH U

https://m.edsoo.ru/863e86f




U3MEHYMBOCTH 2
3aKOHOMEPHOCTH
HaCJIeI0BaHUS bubnunoreka LIOK
24 MIPU3HAKOB. 24 https://m.edsoo.ru/863e887
Monoru6puanoe 8
CKpCILUBAaHUE
UrnOpUIHOE
ileeH_Illi)IBaHI/Ie. 3aKkoH bubmorexa [IOK
25 25 https://m.edsoo.ru/863e89a
HE3aBHUCHUMOI'0 4
HACJICIOBaHMS MPU3HAKOB
CuerieHHoe
HacJaeI0BaHUE
MIPU3HAKOB.
JIaGoparopHas paboTa Ne
5 «3yuenue bubmuorexa [IOK
26 | pe3yabTaTOB 0.5 26 https://m.edsoo.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpEIIUBAaHUS Y
Ipo30( Bl HAa TOTOBBIX
MHUKpOTIpernaparax»»
I'eneTunka moma.
Hacitenoatie but6mmorekxa [IOK
27 27 https://m.edsoo.ru/863e8c6
MPU3HAKOB, CIIETITICHHBIX 0
C TI0JIOM
)% HN3MeHUYHBOCTb. 0.5 )3 bubnuoreka [JOK

Henacnencrsennas

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




U3MEHYUBOCTb.
JlaGopaTopHas pad6orta Ne
6. U3yuenue
MOIU(PHUKAITIOHHOM
W3MEHUYUBOCTH,
MOCTPOCHHE
BapHUAIIIOHHOTO PAJa U
BapUAIIMOHHOW KPUBOW»

Hacnencreennas
W3MEHUYHUBOCT.
29 JlaboparopHas pabota Ne 0.5 29 bubnuorexa [IOK
7. «AHanu3 MyTanui y ' https://m.edsoo.ru/863e8efe
Ipo30¢ Bl HAa TOTOBBIX
MHUKpOTpernaparax»»
bu6nuorexa [IOK
30 I'enernka uesoBeka 30 https://m.edsoo.ru/863e8d7
8
PesepBHBIii ypOK.
O06o0menue Mo Teme
31 «HacnencTBeHHOCTD U 31
U3MEHYUBOCTh
OpPTaHU3MOB»
Cenekuus Kak HayKa U bubmorexa LHOK
32 32 https://m.edsoo.ru/863e921
poIIecc 4
13 MeToabI U TIOCTHKEHUS 33 but6mmorekxa [IOK

CEJICKLIUU PAaCTCHUM U

https://m.edsoo.ru/863e921




KHNBOTHBIX

4

34

buorexnonorusa xak
OTpaciib IPOU3BOJICTBA

34

bubnunoreka LIOK
https://m.edsoo.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




11 KIIACC

Ne

KoanuecTBo 4acoB

DJIeKTPOHHbIE
Hara uugposbie
n | Tema ypoka KonTtpoJubHbie IIpakTuyeckune
Bcero U3y4eHust o0pa3oBaTte/ibHbIE
; padoThbI padoThI (Hemens) pecypesI
N bubmuorexa [JOK
1 IBOTIOLMS M METOMbI €& 1 1 https://m.edsoo.ru/863ea20
H3y4YCHUS .
HUcropus pazsutus bubnuorexa [IOK
2 npeACcTaBICHUN 00 1 2 https://m.edsoo0.ru/863e957
3BOJIFOLIAA 0
bu6anoreka LIOK
3 MukposBoIOIUs 1 1 3 https://m.edsoo.ru/863e9c¢c1
e
[TonyAnms kak
aJIeMEHTapHasi €IUHULA
BHU/JIa ¥ DBOJIIOLIMH. bu6anoreka LIOK
4 JIaGoparopHas paboTa Ne 1 0.5 4 https://m.edsoo0.ru/863e99¢
1 «CpaBHEHHME BUIOB 11O 6
MOP(OJIOTHUECKOMY
KPUTEPUIO»
JIBroKyIme CUIIbl but6mmorexa [IOK
5 (amemeHTapHBbIe 1 5 https://m.edsoo.ru/863e9da
(bakTOpbI) BOIOLUH 4
6 EctectBennslit oT00p 1 1 6 bubmmoreka [JOK




ero (hopmsl

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

Pe3y.]'II>TaTI)I OBOJIFOIIUHN:

MIPUCIIOCOOICHHOCTD
OpPraHU3MOB U
BHJ1I000pa3oBaHUE.
7 JlaboparopHas pabota Ne 0.5 7 bubnmnoreka HOK
2 «Onucanne ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH
opranusma u e€
OTHOCHUTEIILHOTO
XapakKTepa
bub6anoreka LIOK
Hanpasnenus u mytu
8 8 https://m.edsoo.ru/863e9c¢1
MaKpO3BOIIOIIUU .
9 HeoOpatumocts 9
IBOJTIOIIAH
Uctopus xu3nu Ha 3emie
10 pHst A 10
Y METOJIbI € U3yUeHUs
I'unotessl but6mmoreka [IOK
11 IIPOUCXOXKACHUSI JKU3HU 11 https://m.edsoo.ru/863eas5a
Ha 3emuie 6
PasButue xu3uu Ha but6mmorexa [IOK
12 3emiie o paM U 12 https://m.edsoo.ru/863eatb
neproam e
OcHoOBHBIE 3Ta bub OK
13 HOBHBIC 3TaIlbl 0.5 13 nonmoteka L

9BOJJIOINH

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




PACTHUTCIIBHOT'O U
JKUBOTHOI'O MHpaA.

[TpakTuyeckas padora No

1 «3yuenue
HCKOIIAEMBbIX OCTaTKOB
pacTeHMil U KUBOTHBIX B
KOJIJICKIHSIX »

[}

COBpeMeHHaH CHUCTEMaA

bubmnoreka IIOK

14 14 https://m.edsoo.ru/863ea48

OpPraHUYECKOT0 MHpa .
bubmnoreka IIOK

DBOJIOIUS YeI0BeKa

15 15 https://m.edsoo.ru/863eac2
(a"TpOMIOTECHE3) .
JIBUOKyIIHE CUTIBI bubmuoreka [JOK

16 (paxTopsr) 16 https://m.edsoo.ru/863ead4
aHTPOTIOreHe3a 4
OCHOBHBIE CTaIUH

17 ! 17
HBOJTIOIIMH YEJIOBEKa
Yenoseyeckue pacsl U bubnuotexa [JOK

18 IIPUPOIHBIE aJaNTallH 18 https://m.edsoo.ru/863caca
JeIoBeKa 2
PesepBHBIit yPOK.
O6o0mieHue o Teme

19 «B0O3HUKHOBEHHE U 19
pa3BUTHE KU3HU HA
3emie»

20 DKoJorus Kak HayKa 20




21

Cpensl oOuTanus u
IKOJIOTHYECKHE (DaKTOPBI

21

but6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AbGuoTtnveckue HakTopsI.
JlaGopaTopHas padora Ne
3. «Mopdonoruueckue
0COOCHHOCTH pacTEHUIt
U3 pa3HbIX MECT
oOUTaHUS.
JlaboparopHas pabota Ne
4. «BnusHue cBeTa Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeyca»

0.5

22

bubmnoreka IIOK
https://m.edso00.ru/863eb10
€

23

buotnueckue hakropsl

23

bubanoreka LIOK
https://m.edsoo.ru/863eb34
8

24

ODKOJIOTHYECKHUE
XapaKTEPUCTUKHU
MOIYJISIHAH.
[TpakTuueckas padora No
2 «lloacuéT mI0THOCTH
MONYJISALMKN pa3HbIX
BHJIOB PaCTECHUI»

0.5

24

25

CooOmiecTBa opraHu3MoB
— Ouo1IeH03

25

bubnunoreka LIOK
https://m.edsoo.ru/863eb46
a

26

OKOJIOTHYECKUE CUCTEMBI
(3KOCUCTEMBI)

26

but6mmorekxa [IOK
https://m.edsoo.ru/863eb46
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

ITPOI'PAMMBbI
10 KITACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl
cpeaHero oo1ero oo0pazoBaHus

CdopMHpOBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (DOPMHpOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHON KAapTHHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCUICKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJIOTHH; (YHKIIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHMS >KM3HEHHBIX 3a/1a4

YMmenue PacCKpbIBaATh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H MMOHSTHMN: JKU3Hb, KJICTKA, OPraHU3M;
MeTa0oIu3M (06MGH BCIICCTB H IIPCBPAIICHUC 3HepFI/II/I), TroMcoCTas (CaMOper.]'ISII_[I/IH), YPOBHEBAA
opraHu3anus )KUBbIX CUCTECM, CAMOBOCIIPOU3BCACHUC (perOﬂYKL[I/IH), HaCJICACTBEHHOCTb, U3BMCHYNBOCTD,
POCT U pa3BUTUC

YMenue wuznaratb OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XpPOMOCOMHas, MyTalMoHHas1), 3akoHbl (I
Menpens, T. Moprana, H.W1. BaBunosa) u ydeHus (0 LEHTpaXx MHOToOOpa3usi U MPOUCXOXKIECHUS
KynbTypHbIX pactenuii H.M. BaBuiosa), onpenensiTe rpaHuilbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHnue BiaaaeTh METOJaMH HAay4YHOI'O IIO3HAHUS B Oouoyoruu (Ha6JlIO,Z[CHI/IC 1 OIIMCAaHHEC KHUBBIX CHCTEM,
IpoLEeCCOB U HBHCHHﬁ; opranu3anusa MU IPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUKCHUC
THIIOTE3bI; BBIABJIICHUC 3aBUCUMOCTH MCKAY HCCICAYCMBIMH BCIIMYWHAMU, 00BsICHEHHUE TMOJIYUCHHBIX
PE3YIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeopI/Iﬁ U 3aKOHOB; YMCHHC J€JIaTb BBIBOJbLI Ha
OCHOBAHUU MMOJTYYCHHBIX pCSYJ'ILTaTOB)

yMeHI/Ie BBIJACIATH CYHICCTBCHHI)IG HpI/ISHaKI/I BI/IPYCOB, KJICTOK HpOKapI/IOT 158 3y1(apI/IOT, OOHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH IPOIIECCOB OOMEHA BEIIECTB W MPEBPAIICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,




OILJIOJIOTBOPEHUS], PA3MHOXKEHHU S, UHAMBUAYAJILHOTO Pa3BUTHs OpraHnu3Ma (OHTOTEHE3)

Vmenue IIPUMCEHATH IIOJYYCHHBIC 3HAHUA I 00BsACHEHHST OMOJIOTHYECKHX IIponeccoB U HBHCHHﬁ, JUI
MNPUHATHA HTPAKTHICCKUX peH_ICHI/Iﬁ B HOBCG,HHCBHOﬁ KHU3HU B LCIIAX obOecreyeHns 0€30MaCHOCTH CBOEr0
3A0POBbA U 3J0POBbs OKPYKAIOIINUX J'IIO,Z[CIZ, CO6J'IIO,Z[€HI/I$I HOPM I'paMOTHOI'O IIOBCACHU B OKPY)KaI-OH_Ieﬁ
HpHpOI[HOﬁ Cpeac; NOHMMAaHUEC H€O6XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,I[OCTI/I}KGHI/II\/'I COBpeMeHHOﬁ OMOJIOTHH H
OMOTEXHOJIOTHI JJIA PalOHAJIbHOI'O ITPHUPOJ0ITI0JIb30BAHU

VYmenue peiiatb JJICMCHTAPHBIC TCHCTUYCCKHUE 3aaadud Ha MOHO- H I[I/IFI/I6pI/II[HOG CKpCIIMBAaHHUC,
CHOCINVICHHOC HACICJOBAHUC, COCTABJIATH CXCMBbI MOHOFI/I6pI/IIIHOFO CKpCIIUMBaHUA IJId IPCACKa3aHUA
HaCJICOJOBAaHHWA ITPU3HAKOB Y OPraHM3MOB

YMeHue BBINONHATH JTA0OpaTOpHBIE U MpakTHYecKue paboThl, COOMIOAATh MpaBuia Mpu padore ¢
y4eOHBIM U JIabopaTOPHBIM 000pyAOBaHUEM

YMeHrne KpUTHYECKH OIICHHWBAaTh W HHTEPIPETUPOBATh HH(POPMAIUIO OHOJOTHMYECKOTO COACpIKaHUs,
BKJIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHMWS M3 pa3auuHbiX HcToYHMKOB (CMMU, HayuHO-momynspHble
MaTepuabl); STUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OMOJIOTUH, METUITMHE, OMOTEXHOJIOTUU

10

YMmeHue co3naBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHbIE COOOIIEHUs, 0000mias OHOIOrMYECcKyrO
I/IH(l)OpMaIII/II-O N3 HCCKOJIbKUX HCTOYHHUKOB, 'PAMOTHO HMCITIOJIb30BATH MOHATHHHBIN arrmapar onooruun

11 KUIACC

Kox nposepsiemoro

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI OCBOECHNSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl

pe3yJabTara CpeaHero o4mero odpa3oBaHust
ChopMUPOBAaHHOCTH 3HAHUH O MECTE M POJIH OUOJIOTHH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAYK,
| B ()OPMHUPOBAHUN COBPEMEHHOW ECTECTBCHHO-HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHUPOBO33PEHHS; O

BKJIQIe POCCHMCKMX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTHH; (YHKIHOHATBHOMN
I'PaMOTHOCTH Y€JIOBEKa JIJIsl pEHIEHUs] )KU3HEHHBIX 3a]a4




YMeHue pacKpbliBaTh COJAEpKAHUE OMOIOTUYECKUX TEPMHUHOB WM TOHSTHIA: BUJ, MOMYJISIHS, TCHO(DOH,
IBOJIIONMSI,  JBMXKYIIME  CHiIbl  ((pakTOphl)  DBOJIONMU,  MPHUCIOCOOJCHHOCTh  OPTaHU3MOB,
BHUI000pa30BaHUE, SKOJIOTHUECKHUE (PAKTOPhI, IKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTBI, PEAYICHTHI, [CTTH
MUTAHKS, SKOJIOTHYECKast MUpamMuia, bnoreoreHos, bnochepa

YMmenue uznarath 6uonoruueckue Teopuu (IBosronuonHas teopus Y. JlapBuHa, CUHTETUYECKas TEOpUs
HBOJIIOIIMK), 3aKOHBI U 3aKOHOMEpPHOCTH (3apoblmeBoro cxoacrsa K.M. bapa, uepenoBanusi rimaBHBIX
HamnpaBiieHu# u nmyreit sBomonn A.H. CeBeprioBa, yuenus o 6uocdepe B.M. Bepnaackoro), onpenensarsb
TPaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIaIeTh METOJaMH HAYYHOTO TIO3HAHUS B OMosIoruu (HaOII0IEHNE M OTIMCAHKE JKUBBIX CUCTEM,
IIPOLIECCOB M SIBJICHUM; OpraHu3alusi U IPOBEIACHHE OMOJOTMYECKOr0 SKCIIEPUMEHTA, BbIABM)KEHUE
TUIOTE3bl; BBISBICHHE 3aBUCUMOCTU MEXAY HCCIEIYyEMbIMU BEJIUYMHAMU, OOBSCHEHUE IOJYyYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX IOHATHM, TEOPUH M 3aKOHOB; YMEHME J€JIaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB)

YMeHre BBIICIATh CYIIECTBEHHbBIE MPHU3HAKH CTPOCHUSI OMOJOTMUYECKUX OOBEKTOB: BUIOB, MOIMYIISIUH,
NPOJYyLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOTE€OIIEHO30B M DSKOCHCTEM; OCOOEHHOCTH IPOIECCOB
HACJIC/ICTBEHHOH HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPTraHU3MOB, JICHCTBHUS IKOJOTHUECKUX (DAaKTOPOB HA OPTaHU3MBI, TIEPEHOCA BEIIECTB U TIOTOKA SHEPTHH B
IKOCHCTEMAaX, aHTPOIIOTCHHBIX M3MEHEHHI B YKOCHCTEMaX CBOEH MECTHOCTH, KPYyroBOPOTa BEIIECTB W
OMOTeOXMMHYECKUX IHKIOB B Onochepe

YMeHue npUMEeHSTh MOTy4YEeHHbIE 3HAHUS NI OOBSCHEHUS OMOJOTHYECKHUX IMPOLIECCOB U ABJIEHUH, IS
MPUHATHS TPAKTUYECKHUX PEIIeHUH B MOBCEAHEBHON JKU3HU B IIENIAX oOecreyeHus: 6€30MacHOCTH CBOETO
3JI0pOBbS M 3/I0POBbsS OKPYKAIOLIUX JIIOAEH, COOIIO/IEHNS HOPM I'PaMOTHOI'O MOBEJEHUS B OKpYKarolen
MIPUPOJHOM cpefie; MOHUMaHHe HeOOXOIMMOCTH HCIOJBb30BaHUS JOCTUKEHUH COBPEMEHHOH Ouosoruu
JUISl PallMOHAJIBHOTO TPUPOAOIIOIB30BAHUS

VYMeHue pemarb 3JIeMEHTAapHbIE OMOJOTMUYECKUE 3a/ladyM, COCTABIIATh CXEMbl IEPEHOCa BEIIECTB U
SHEPTUM B KocHucTeMax (€N MUTaHUs)

YMeHHe BBIMOJTHATH JIa0OpAaTOpPHBIE M TPAKTHYECKHE pabOThI, COOMIOIATh TMpaBWia IMpu padoTe ¢




y4eOHBIM U JIA0OpATOPHBIM 000PYIOBaHUEM

YMeHue KpUTHUYECKH OICHHBAThb W HMHTEPHPETUPOBATH HHQPOPMAIMIO OHUOJIIOTHYECKOTO COJIEepP KaHUM,
BKJIIOUAIOIIYIO T[ICEBJOHAYYHbIE 3HAHHUS W3 pa3iuuHbiXx HcTouHHKOB (CMMU, HaydHO-TOMyNsSipHBIE

9
MaTepuaibl); pacCMaTpUBaTh IN100AbHbBIE SKOJIOTHYECKHUE MPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO
OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO

10 YMmeHnne cosnaBaTh COOCTBEHHBIE IHMCHBMEHHBIE W YCTHBIE COOOIIEHHUS, 0000mas OHOJIOTHYECKYIO

WH(POPMAIIHIO N3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HMCIOJIH30BATh NOHATHIHBIA anmapaT OMOJI0THH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 buonorus kak Hayka
11 buonorust — Hayka o >kuBod mpupone. Ponp Ouonoruu B ¢GOpMUPOBAHUU COBPEMEHHOW HAy4yHOH KapTUHBI MHpA.
' CucreMa OMOJOTHUECKUX HAYK
12 Metoapl TO3HaHHMA SKMBOM TpUpOAbl (HAOIIOAEHWE, OKCIEPUMEHT, OIHMCaHUe, H3MEepeHHe, KIACCH(HUKAIIHS,
' MOJIEJITMPOBaHUE, CTATUCTHUECKass 00pabOoTKa JaHHbIX )
2 JKuBpIe cHCTEMBI M UX OPraHU3aLUs
2.1 JKussle cucremsbl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus ouonorun. CBoiicTBa buocucTeM U UX pa3HooOpaszue
59 YpoBHU oOpraHuzanuu OWOCHCTEM: MOJEKYISPHO-TEHETUYECKUH, KIETOYHbIM, OpraHU3MEHHBIH, MOMYJIALUOHHO-
' BUJIOBOM, SKOCHCTEMHBIH, 6rochepHbIit
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH
31 XUMHUYECKUH COCTAaB KJIETKH. XUMHUYECKHE JJIEMEHTBI: MAaKPOdJIEMEHThI, MUKPOXJIEMEHTHl. Boxa W MHUHEpalbHbIE
' BeniecTBa. OyHKIMHM BOJbI 1 MUHEPAJIBHBIX BellecTB B KieTke. [lonnepxanue ocMoTuyeckoro 6agaHca
Bbenku. CocraB u crpoeHre 6enkoB. AMUHOKHCIOTEI — MOHOMEpPHI OekoB. HezamMeHnMble U 3aMEHUMbIE AMUHOKHUCIIOTBI.
AMUHOKHCIOTHBI CcOCTaB. YPOBHH CTPYKTYpbl O€IKOBOW MOJIEKYNbl (TepBUYHAs, BTOpPHYHAs, TpPETHYHAs U
3.2 YeTBEPTUYHAS CTPYKTYpa). XUMHUUECKHE CBOMCTBA OeNKoB. bronornueckue GpyHKIM GENKOB.
®epmeHTHl — OMoNorHYeckue karanuzaropel. CTpoeHHe (epMeHTa: aKTUBHBIA IEHTp, cyOcTpaTHast Crenu(pUUHOCTb.
Kodepmentsl. Buramunsl. Otinnunst pepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB
3.3 YrneBoapl: MOHOCaxapuabl (TJIIOK03a, pud03a U JIe30KCHpr003a), Aucaxapuisl (caxaposa, JIAKTO3a) U MOJHCaXapuIbl




(kpaxMat, TIIMKOTeH, IEJUTI003a). bruonornueckue GyHKIIMN YTIEBOIOB.
JlMnuasl: TPUTIMIEPUABL, cTepouibl, hocomumuasl. I'uapodunsao-ruapodobusie cBoiicTBa. buonornueckue pyHkuun
munuoB. CpaBHEHUE YTIIeBOOB, OCIKOB U JIMMUI0B KaK UICTOYHUKOB SHEPTHH

34

Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuasl — MoHOMEpHbI HYKJIEeMHOBBIX KHCIOT. Ctpoenne u pynkmuu JTHK.
Crpoenue u pyakuuu PHK. AT®: ctpoenue u GpyHKmm

3.5

]_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKC. Kierounas TCOpHUs. MeTtobl HU3YUCHUS KIICTOK

3.6

Knerka kak OCJI0CTHAaA XuBasd CUCTCMaA. O6H_II/Ie MMPU3HAKHN KJICTOK: 3aMKHYTasl Hapy’KHasd MeM6paHa, MOJICKYJIbL I[HK
KaK T€HETHYECKUM alrrapar, CuCTcMa CMHTC3ad Oeika

3.7

Tunel KJIETOK: 3yKapuoTHYeCKask U mpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS TPOKAPUOTHUYECKON KieTku. Kierounas
cteHka Oaktepuii. CTpoeHHE JyKapHOTHYEeCKOW KIeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, KUBOTHOH W TPHOHOM
KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHAs CTCHKA, TJIMKOKAMKC, MX (yHKnuu. [Imazmarmueckas meMmOpaHa, eé
cBoiictBa u pyHkimu. [{uromnazma u e€ opranouel. OTHOMEMOPAaHHBIC OPTAHOMIBI KIIETKU: dHJIOMIa3MaTHIeCKasi CeTh
(OIIC), anmmapat I'onbxu, J30coMbl. [ToTyaBTOHOMHBIE OpraHOU Bl KIETKU: MUTOXOHIPHUH, TacTH bl [IporcxoxaeHne
MUTOXOHAPHUI U TutacTul. Buabl turactun. HemeMmOpaHHBIE OpraHOWIBI KICTKH: pPUOOCOMBI, KIIETOYHBIN IISHTP, PECHUYKH,
KryTukn. OYHKIIMU OpraHOWI0B KICTKH. BKIIroueHUs

39

SAnapo — perynaropHbeiii neHTp kieTku. CTpoeHHe sapa: saepHas o00O0JI0YKa, KapHoIa3Ma, XPOMATHH, SIPBIIIKO.
XpOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKEC

}KI/ISHGHGHTGHBHOCTB KIJICTKHU

4.1

OOMeH BeliecTB, MU METAa00IM3M. ACCUMMISIINS (TJIACTHYECKUA OOMEH) M AUCCUMUIISINS (PHEepreTudeckuii oOMeH) —
JIBE CTOPOHBI €AMHOrO Mporecca MmeTabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(dHBIN U rereporpodubiii. Ponb
(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE

4.2

@®otocunTe3. CBetoBas W TemMHOBas (a3bl (otocunHTeza. Peakuum ¢orocunrtesa. DphekTUBHOCTh (HOTOCHHTE3A.
3HavyeHue (HOTOCHHTE3a JUI )KU3HU Ha 3emiie. BiusiHue ycnmoBuii cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI MOBBIIICHUSI €r0
NPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.




XeMocHHTe3. XeMOCUHTE3UpYIONMe OakTepuy. 3HaU€HUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIie

:‘)HepFeTI/ILIeCKI/Iﬁ 0OMEH B KIETKE. PacmenneHHe BEIICCTB, BBIACICHUE U aKKYMYJIUPOBAHHUEC SHEPIUU B KIICTKC. OTamnsl

4.3 sHepreTudeckoro oomena. I'mukonus. bpoxkenue u ero Buael. KucinopogHoe okuciieHue, WM KIETOYHOE JbIXaHHUE.
D¢ hEeKTUBHOCTH YIHEPTETUISCKOTO 0OMEHA
Peakuuu matpuunoro cuntesa. I'enernyeckast nadopmarus u JJIHK. Peanuzanus renernueckoid nHGOpMAIUK B KIETKE.
4.4 ['enetnueckuii kox u ero cpoiictBa. Tpanckpunuusi — marpuunblii cuHTe3 PHK. Tpancnsums — OuocunTe3 Oenka.
KonupoBanue amuHokucnot. Pois pubocom B 6nocunTese Oenka
Hexnetounsie popmbl xku3Hu — Bupychl. Mcropust otkpeitust Bupycos (/.M. MBanoBckuit). OCOOEHHOCTH CTPOSHUS U
45 JKU3HENEATENIbHOCTH BUpPYCcOB. bakrtepuodaru. bonesnu pacteHuii, >KUBOTHBIX U YEIIOBEKA, BBI3bIBAEMBIE BUPYCAMHU.
) Bupyc ummynonedunmra uenoreka (BUY) — Bo3zoymurens CIINa. Ilpodunaktuka pacmpocTpaHeHUs BUPYCHBIX
3a0osieBaHU
5 Pa3mMHOXeHMe 1 UHIMBUIYaIbHOE Pa3BUTHE OPraHU3MOB
Krerounslii mUK, WM >KU3HEHHBIW UK KieTku. MHTepdaza u muto3. Ilporeccr, mpoTekaromme B HHTEpdase.
Peruukamuss — peakuus marpuunHoro cuute3a JHK. Crpoenme xpomocoM. XpOMOCOMHBIH Ha0Op — KapHUOTHIIL.
51 JIMTuIonAHbIA M TaluIONJIHBI XpOMOCOMHBIE HaOOpbl. Xpomatuasl. LluTonornueckne OCHOBBI Pa3MHOMKEHUS U
' WHJVBHIYaJIbHOTO Pa3BUTHUS OPTaHU3MOB.
JHenenune knetkn — murto3. Cragun murosa. [Iporeccel, mpoucxosiiye Ha pa3HbIX CTaAMsIX MUTO3a. bruonornueckuit
CMBICJI MATO3a
@opMbl pa3MHOXKEHHUsSI OpraHuU3MOB: Oecronoe M MoloBoe. Buasl 0Oecroysioro pa3MHOXKEHHs: JIeJeHUE HaJBOe,
5.2 NOYKOBAaHWE OJHO- M MHOTOKJETOYHBIX, CIIOpOOOpa3oBaHME, BETETATUBHOE pa3MHOXKeHHe. VIcKyccTBeHHOE
KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYECHUE NI CEIICKIUN
[TonoBoe pa3MHOKEHHUE, €T0 OTIINYHUS OT OECIIONOrO.
5.3 Meiio3. Cragum wmeiio3za. I[lpomeccel, mpoucxonsimue Ha craausx wmenosa. I[loBegeHue xpoMocoM B MeHo3e.
Kpoccunrosep. bruonornuecknii CMbIC M 3HaYEHUE MEN03a
5.4 ['ameTorenes — mporecc oOpa3oBaHUsl MOJOBBIX KJIETOK Yy >KUBOTHBIX. Il0JOBBIE Kene3bl: CEMEHHUKH U STMUYHUKH.

OO6pa3oBaHrWe M pPa3BUTHE TOJIOBBIX KIETOK — TaMeT (CHepMaTO30MJ], SHMIEKIETKa) — CIepMaToreHe3 M OOTEHE3.




Oco0eHHOCTH CTpOeHUS SHIEKIETOK U ciepMaTo3on1oB. OmnonorBopenue. [lapreHorenes

5.5

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (AIMOpHUOTeHe3). DTanbl SMOPHOHAIBHOTO Pa3BUTHS
y TO03BOHOYHBIX JKHMBOTHBIX: JPOOJIEHHE, TacTpyJsnus, opraHoreHe3. I[locTomMOpuoHanbHOE pa3BUTHE. TUIIBI
NOCTAMOPHOHAIFHOTO Pa3BUTHS: MpPsIMOE, HemnpsiMoe (JIMYMHOYHOE). BiusHMEe cpeabl Ha pa3BUTHE OPraHU3MOB,
(baKTOpbI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 BETKOBOTO PaCTEHUS: CTPOCHHE CEMEHH, CTAINH PAa3BUTUS

HacnencTBeHHOCTh M U3MEHUYUBOCTh OpraHu3mMoB

6.1

Hpez[MeT N 3aaa4u ICHCTHKU. I/ICTOpI/IH Pa3sBUTHA I'CHCTHUKH. Bxuan pOCCHﬁCKHX n Sap}/'6e)KHBIX y‘léHbIX B pa3BUTHUC
reHeTUuKU. MeToJbl T'€HETHUKH (FI/I6pI/II[OJIOFI/I‘leCKI/II71, I_[I/ITOI‘CHGTI/ILIGCKI/II‘/'I, MOJ'IGKyTIHpHO—FeHeTHHGCKHﬁ). OCHOBHEBIE
reHeTudeckue moHaTus. ['eneTnyeckas CHUMBOJIMKA, UCIIOJIb3YCMAs B CXCMaAX CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACIICOBAHUS IIPU3HAKOB, ycTaHOBJIEeHHbIe I'. Mennenem. MoHOrHOpuIHOE CKpelIUBaHUE. 3aKOH
eaAnHoo0pa3us rudpu0B NepBoro nokosieHus. [lpaBuno nomMuHupoBaHus. 3aKOH paclleIuIeHus MpU3HaKoB. ['umoresa
YHCTOTHI rameT. [1oTHOe 1 HeToTHOe IOMUHUPOBAHNE.

I[I/IFI/I6pI/I)IHO€ CKpCUIMBAaHUEC. 3aKOH HE3aBHCHMOTO HACJICOJOBaHHA ITPHU3HAKOB. L[I/ITOFGHGTI/ILIGCKI/IG OCHOBBI
JTUTUOPUITIHOTO CKpEIIMBaHMs. AHAIM3UPYIOIIee CKpeulruBaHue. Vcrmonp30BaHne aHATU3UPYIOIIEro CKPEUIMBAHUS IS
oIpeziesIeHUs] TeHOTHUIIA 0COOU

6.3

CuennenHoe HacinenoBaHue npuszHakoB. Pabora T. Moprana mo cuenjgeHHOMY HacienoBaHuio reHoB. Hapymenue
CLICTUICHHUS T€HOB B Pe3yJIbTaTe KPOCCUHTOBEpa. XPOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. [ eHeTuueckue KapThl.
I'enetuka mona. XpPOMOCOMHOE OIpENEeHHEe ToJia. AYTOCOMBI W TIOJOBBIE XPOMOCOMBI. ['OMOrameTrHmie |
TeTCPOraMETHBIC OPraHU3MBI. HaCJ'Ie)IOBaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

HN3meHunBocTh. BuIpl M3MEHYHMBOCTH: HEHACIEIACTBEHHAs W HacleACTBeHHas. Poib Cpcabl B HEHACJIeICTBEHHOM
N3MCHYHUBOCTH. XapaKTCpI/ICTI/IKa MOI[I/I(I)I/IKaL[HOHHOﬁ N3MCHYHNBOCTH. BapI/IaI_II/IOHHHﬁ pAA U BapuUallMOHHASA KpUBa#d.
HopMa pCaknuu IMpU3HaAKaA. KonuuecTBeHHBIE MW KadeCTBEHHEBIC INpU3HAKK U HUX HOpMa pCaKIHu. CBolicTBa
MO,Z[I/I(I)I/IKaLIHOHHOﬁ N3MCHYHNBOCTHU

6.5

HacnencrtBenHnas, win reHOTUNTHYECKast, U3MEHYHBOCTh. KOoMOMHATHBHAS M3MEHUYMBOCTh. MeHO03 1 TIOJIOBOM Tpoliece —
OCHOBa KOMOMHATHBHOW W3MEHYMBOCTH. MyTallMOHHAas W3MEHUMBOCTh. Kiaccudukanus MyTanuid: TeHHbBIC
XpPOMOCOMHBIC, TeHOMHBIE. YacToTa W NMPUYUHBI MyTanuid. MyrtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B




HaclienctBenHoi n3Menunsoct H.M. BaBuiosa

6.6

I'eHeTnka yemoBeka. KapI/IOTI/IH yesioBeka. OCHOBHEIC METOJAbI IT'€CHCTUKH YCIIOBCKA.: FeHeaHOFI/I‘ICCKHﬁ, 6JIH3H€L[OBBII>'I,
HHTOFCHCTH‘ICCKHﬁ, 6I/IOXI/IMI/ILIGCKI/II71, MOJ'IeKy.]'IHpHO—FeHeTI/I“IeCKI/Iﬁ. COBpeMeHHOC OIIpCACIICHUE T'CHOTHIIA:
IMOJIHOI'€HOMHOE CCKBCHHPOBAHUEC, TI'CHOTHUIIMPOBAHHME, B TOM 4YHCIIC C IIOMOIIBIO HHP—aHaJ'II/ISa. HaCJ'ICI[CTBeHHBIe
3a00JIeBaHUs 4YeJIOBEKA. T€HHEIE 60J'I€3HI/I, 0O0JIE3HH C HaCHeﬂCTBeHHOﬁ npeaApacnoaI0KEHHOCThIO, XPOMOCOMHBIC
o6one3un. CoMaTHyeCcKHEe U IreHEpaTUBHBIC MYTallUuH. HpI/IHI_II/IHH 3A0POBOI0O 06pa3a JKHU3HHM, JUArdHoCTHKHU,
HpO(l)I/IJ'IaKTI/IKI/I A JeYeHHs] TEeHETHYECKHX OO0Je3HEH. Menuko-TeHETHYECKOE KOHCYJIbTUPOBAHHC. 3HaueHHne
MeHHHHHCKOﬁ ICHCTHUKHU B ITPCAOTBPAICHNHN U JICUCHUU I'CHCTHUYCCKUX 3a00/I€BaHNM YEIOBEKA

CGJ'ICKI_II/ISI OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHU

7.1

Cenexkuus Kak Hayka M IpoLiecC. 3apoKIeHue celeKuuu u nomectukanus. Yuyenue H.M. BaBumoBa o menrtpax
MPOUCXOXKACHUS U MHOrooOpasusi KyJIbTYPHBIX pacTeHUil. LIeHTpbl NMpOMCXOXKIEHUS TOMAIIHUX >KUBOTHBIX. Copr,
opoja, MTaMM

7.2

CoBpeMeHHbBIE METOIbI CeleKIMU. MacCOBBI U MHIUBUAYATBHBIM OTOOPHI B CETIEKIIMHM PAaCTEeHUHN U KMBOTHBIX. OlleHKa
9KCTepbepa. baM3KopoACTBEHHOE CKpemuBaHue — UHOpuAWHT. Ywucras nuHusa. CKpelmuBaHUE YHCTHIX JIMHUU.
['ereposuc, unu rubpuaHas cuia. HepoacTBeHHOe ckpemuBaHue — ayTOpuauHT. OtnanéHHas rudpupmsanus u eé
ycnexu. VCKyCCTBEHHBIM MyTareHe3 M TOJIYYCHHE MOJIMIUIONAOB. JIOCTHKEHUSI CENEKIMH PACTeHHM, JKMBOTHBIX U
MHUKPOOPTaHU3MOB

7.3

buorexHomoruss kak oOTpaciib TPOU3BOACTBA. ['€HHass WHXKeHepus. JTambl co3faHusi pekoMmOuHantHou JIHK wu
TpPaHCTeHHBIX OpraHu3MoB. Kiierounas nnxenepus. Knetounble KylbTypbl. MEUKPOKIIOHAIBHOE PA3MHOKEHHUE PACTEHUM.
KnonupoBaHue BbICOKOIMPOAYKTUBHBIX CEIBCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ATHUYECKHE MPOOIEMBI.
I'MO — renetnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBbI

11 KITACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

DBOIIOMOHHAS OMOIOT U

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CupgerenscTBa 3Bomonnu. IlaneoHTONOrHYECKHe: MOCIEIOBATENBHOCTh TOSBICHUS BHJIOB B MaJCOHTOJIOTHYECKOU
neTonucH, nepexoausie Gopmbel. bruoreorpadudeckue: cXoAacTBo u paznuune GayH u (HIop MATEPUKOB M OCTPOBOB.
OMOPHOTIOTHYECKUE: CXOJCTBA M PA3IUUUs SMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHE:
TOMOJIOTUYHBIC, AaHAJIOTMYHbIC, PYAWMMCHTAPHBLIC OpPraHbl, AaTaBHU3MBbI. MOJICKYJISIpHO-6I/IOXI/IMI/I‘-ICCKI/IGI CX0ACTBO

MEXaHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX METa0O0JITHYSCKUX HYTGIZ Y BCCX OpraHu3smMoB

1.2

Opomononnas Teopus Y. Jlapsuna. [Ipeanochiiki BOZHUKHOBEHUSI JapBUHU3MA. J[BMOKYIIIME CHJIIBI SBOJIIOLMH BUOB
no JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPH OTPAHUYCHHOCTH PECYPCOB, HEOMpeaeaEHHass U3MEHYHUBOCTh, Oopb0a 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrerudeckas teopust sBomorun (CTD) u ocHOBHEIE €€ monokeHus. MukposBosronus. [lomynsius kak ennHUIa BUAa
U DBOJIIOLIUH

1.4

JBuxymiue cuisl (akTopbl) 3BOIIOLUU BUAOB B Npupoae. MyTallMOHHBINA MPOLEcC U KOMOMHATUBHAS U3MEHYUBOCTb.
[TonmynsiioHHble BOJHBI M Jpeid reHoB. M3omsuus u murpauus. EcrecTBeHHbI oTOOp — Hampabistoumil ¢akrop
ABOJTIOLMH. DPOPMBI €CTECTBEHHOT0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bojtonuu. [IpumMepsl mpucnocoOneHuit y opranu3zmMoB. ApoMopho3bl
U UIM0a/IalTaluy.

Bun u BunooOpazoBanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA000pa3oBaHus: reorpaduiyeckoe, IKOJIOTUYECKOe

L.5

MaKpOBBOJ'IIOLII/ISL qDOpMBI OBOJOIHNHA: (I)I/IJ'ICTI/I‘-ICCKBJI, JAUBCPICHTHAA, KOHBCPTCHTHAs, IapalJICIIbHAs. H606paTI/IMOCTB
9BOJJIIOIIMH

BO3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMiIe

2.1

I[OHaquBIC OpeACTaBJICHUA O 3apOXKICHUHU KU3HU. Hay‘{HBIC TUIIOTE3bl BO3HUKHOBEHMS JKM3HM Ha 3eMJie: aOMOTeHE3 U
MaHCIICpMMUI. Xumu4ueckas 9BOJJIIOIHA. 3KCHepI/IMeHTaJILHOe TOATBCPIKIACHUC XHUMHYECKOMN 9BOJIIOIIHNH. HauannrHbie

sTamnel Onosorunyeckoi sBomonun. ['unoresa PHK-mupa. [lepsoie kinetkn u ux 3pomonus. @opMUpOBaHHE OCHOBHBIX




TPYIII )KUBBIX OPraHU3MOB

PazButue *u3Hu Ha 3emiie 1o 3pam U nepuojam. Karapxei. Apxelickas u mporeposoiickas 3psl. [laneo3olickas spa u eé
MIePHOIbI: KeMOPHUICKHIA, OPJIOBUKCKUH, CHITYPUHCKUHN, T€BOHCKUN, KAMEHHOYTOJIbHBINA, IEPMCKUN. Me30301cKas 3pa u
€€ MepuoJIbl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

2.2
KaiiHo30licKast 3pa M €€ NepuoAbl: INaJICOrcHOBBIM, HEOICHOBBIM, AHTPOIOTCHOBBIA. XapaKTEpUCTHKA KIMMAaTa WU
reoJIornyeckux nporeccoB. OCHOBHbBIE 3TAIlbl 3BOJIIOLIUU PACTUTEIBHOIO U AKUBOTHOIO MUpPA. ApoMOp(O3bl y pacTeHUl
1 >kMBOTHBIX. [losiBIIEeHUE, pacBET ¥ BHIMUPAHUE IPYIII KUBBIX OPraHU3MOB
2.3 CucreMa OpraHluYeCcKOro Mupa Kak oTpakeHue 3BOIoUH. OCHOBHBIE CUCTEMATHUECKHUE IPYIIIbl OPIraHU3MOB
OBomronus 4eaoBeKa. AHTPOIIOJIOTHSA KaK HayKa. Pa3BuTue mpencTaBleHUN O IPOMCXOXKIECHUU ueroBeka. MeTonsl
24 U3y4eHHus aHTpornoreHesa. CxoICTBa U pa3andus YeJIOBEKA U )KUBOTHBIX. CHCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.
' JBmxyume cuibl (pakTopbl) aHTporioreHe3a. HacneactBeHHass ”3BMEHUMBOCTD M €CTECTBEHHBbIN 0TOOp. OOIIeCTBEHHBIH
00pa3 KU3HU, U3TOTOBJIEHUE OPYIUIl TPYAa, MBIIITIEHHE, PEUb
OcHOBHBIE CTaJUM M BETBU 3BOJIOLUHM YEJIOBEKa: aBcTpajonuTeku, YemoBek ymenslid, YenoBek NpIMOXOASIINH,
2.5 Uenosek HeannepTanbckuii, YenoBek pasymHbiid. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIECTBOBAHHS, 00JIACTh
pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYAUS
Uenoseueckne pacbl. OcHOBHblE OOJbIIME  pachl:  €BponeoujHas  (eBpasuiickas), HErpo-aBCTPaJIOHIHAs
2.6 (oKBaTOpHalibHAsA), MOHTOJIOMAHAs  (a3uaTcKo-aMepukaHckas). YepTbl NPUCHOCOOJEHHOCTH  IpeACcTaBUTEEH
YeJIOBEYECKUX pac K YCIOBUSAM CyllecTBOBaHUS. EquHCcTBO yenoBeueckux pac. Kputuka pacusma
3 OpranusMsl 1 OKpyKarolas cpeaa
31 OKOJIOTMSl KaKk HayKa. 3ajaud M pa3fenbl dKOJOTMH. MeTOAbpl 3KOJIOTMYECKUX HCCIEIOBAHUNA. OKOJIOTHYECKOE
' MupoBo33peHue. Cpesibl 0OMTaHNs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3TyIITHAS, [IOYBEHHAs], BHYTPUOPTraHU3MEHHas
10 Okonornyeckue Gaxtopbl. Kimaccudukarus sxogornyeckux (GpakropoB: abMOTHYECKUE, ONOTUYECKHE U aHTPOIIOT'€HHBIE.
' JleiicTBue 9KONIOrHYecKUX (aKTOPOB HA OPTaHU3MbI
3.3 AOuoTtndeckre GpakTOphl: CBET, TEMIEpaTypa, BIaxHOCTh. Dotonepuoausm. [Ipucnocobienns: opraHu3MOB K ICHCTBHUIO




abuoTnyeckunx (akTopoB. bHOJOrHUECKHE PUTMBI

34

buornueckue (baKTOpBI. BI/II[BI OMOTHYECKHX B3aHMOﬂeﬁCTBHﬁZ KOHKYPCHIUA, XUIHUYCCTBO, IMIAPA3UTHU3M, MYTYaJIU3M,
KOMMCHCAJIN3M (HaXHe6HI/I‘ICCTBO, KBapTI/IpaHTCTBO), aMCHCAJIN3M, HGfITpaJ’IHE&M. 3HaueHHUE OHMOTHYECKHUX
B3aHMOHCﬁCTBHﬁ A CYIISCCTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IH€CTB3X

3.5

DKOJIOTHYECKUE XapPaKTCPUCTHUKU OITYJISAINH. OcHOBHBIC ITOKa3aTeIU nomyjadauuu: 4YUCICHHOCTb, IINIOTHOCTD,

POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaLIUs. JIMHaAMUKA YUCIICHHOCTH NONYJIALIUMU U €€ PEryJIaus

COO6I_I_ICCTBa X 3KOJOTHYCCKHE CUCTCMBI

4.1

Coo011ecTBO opranu3mMoB — OuorneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAsI, IPOCTPAaHCTBEHHAs!, Tpodrueckas (muieBas).
Bunsr-nomunanter. CBsizu B OHMOIIEHO3€E

4.2

Okosnorudeckue cucreMsl (3kocucrembl). [lonsTe 00 3kocucteme u OuoreorneHosze. OyHKIMOHAIbHbBIE KOMIIOHEHTBI
DKOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BelIECTB M IIOTOK JHEPIMM B 3KOCUCTEME.
Tpoduyeckue (nuuieBsie) ypoBHU 3KocucTeMbl. [Tumessie nenu u cetu. OCHOBHbBIE ITOKAa3aTENIN IKOCUCTEMBI: OHoMacca,
MPOIYKIUS. DKOJIOTHUYECKUE MUPAMUJIBI: MPOAYKIIUU, YUCICHHOCTH, OrMoMacchl. CBOWMCTBA SKOCHUCTEM: YCTOMUYHUBOCTb,
camoperyssiius, pazsutue. CyKkieccus

4.3

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WJIM IIUPOKOJIUCTBEHHOTO JIeCa.
AHTpONOTreHHbIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKkocucTeMbl. buonormueckoe u Xo3siCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

Buopaznoobpazue kak pakTop ycroitunBoctu s3kocucteM. CoxpaHeHHe OHOJIOTHYeCKOro pa3HooOpasus Ha 3emiie

4.4

VYyenne B.U. Bepnanckoro o 6uocdepe. ['panutisl, coctaB u cTpykrypa 6mochepsl. JKrBoe BEIIECTBO U €ro (PyHKIIHH.
Ocob6ennoctu O6uochepsl Kak TI00ATBHON SKOCHCTEMBI. J[MHAMUYECKOe paBHOBECHE W OOpaTHasl CBs3b B Omocdepe.
KpyroBopoTs! BemecTB 1 OMOT€OXUMUYECKHE IIUKIIBI AJIEMEHTOB (YIJIepo/a, a30Ta). 30HAIBHOCTh Onocdepsl. OCHOBHBIE
OHOMBI CyIIN

4.5

YenoeuecTBO B Onocdepe 3emin. AHTpONIOreHHbIe n3MeHeHHsI B Onocdepe. ['odanbHbIe H5KOTOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBFHOTO YIPABICHUS MPUPOAHBIMUA PECYpCaMu M UX HCIONb30BaHue. JloCTHKeHHs OMOIOTHH U OXpaHa

IIPUPOJBI




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1) POII 10 knacc (https://resh.edu.ru/subject/5/10/)

2) POII 11 kmacc (https://resh.edu.ru/subject/5/11/)

2) I'yrn popmsl (OHTIAIH TECTHI):

https://docs.google.com/forms/d/e/1FAIpQLSdX3mvEc3dNawZP4NTQO
SixAR-cJHk3WS05f6344UFInWVBjg/viewform?usp=sf_link
https://docs.google.com/forms/d/1Px6EVvhHLAOOFrnZ0O57;31wNv6lyDE
G7TPmfjkrlLdxA/edit?usp=sharing

https://docs.google.com/forms/d/1kZ6mvWFFeroi7WtRkx19fénw__ 193 1
vU4UcHS6f5mY/edit?usp=sharing

PenponykTuBHBIE OpraHbl pACTEHUN.
https://docs.google.com/presentation/d/1r3X_P8Nz_t-
020F9;VkOkV8TmEE2n1vR/edit?usp=drive_link

Krnaccudukanuys nokpbIToceMsiHHBIX
https://docs.google.com/forms/d/e/1FAIpQLSdLPgeh-
smEL7j4cen_jbjfQLF7GQgT61kE1RXTCprFkb5Sw9Q/viewform?usp=sf
_link

BunonsMeHeHus OpraHoB pacTeHUM.
https://docs.google.com/forms/d/e/1FAIpQLSdUvPtp7aK1FBRSI-
I[7NHFC2y93B2BUYuQINW6JulfsmRDt_A/viewform?usp=sf_link
Crebenb, TUCT, KOPEHb.
https://docs.google.com/forms/d/e/1FAIpQLScyAVrqATHfpFLg5SWbJjh
Bv-7SdXd2REC_vLItNRc8eDkzn6w/viewform?usp=sf_link
l'onocemsiHbIE.
https://docs.google.com/forms/d/e/TFAIpQLSdX3mvEc3dNawZP4NTQO
SixAR-cJHk3WS05f6344UFInWVBjg/viewform?usp=sf link
[Ipocreiimue. https://docs.google.com/forms/d/1ZhRGr5Gce3B-Y 1sea-
9T6PGPmMq4UuMACzAZf18ZR7Clo/edit

KusoTtnsie. https://docs.google.com/forms/d/INVhAc1RCc-
YR3VrjwObu91SqrQU8wly_ucLI6nj2IVw/edit

MHuoroknerouynsie. KuieqyHomnosocTHbIe
https://docs.google.com/forms/d/e/ITFAIpQLSAMAwnG7B_ 1ZuQWzNK
hh9BqcR2R1L zsdiLbPvDxTH2ZdUFw/viewform?usp=sf link
OCHOBBI TEHETUKH
https://docs.google.com/forms/d/e/ITFAIpQLSdOrh2w8pBHSdiHn2wCXJ
4c_tHkil 1vpNiEediF1IN5-kgGQ/viewform?usp=sf link




XHUMHUYCEKHUH COCTaB KIIETKH
https://docs.google.com/forms/d/e/1FAIpQLSe4MabhpSvYUUyyFoOCn
9uR7bQETI9pZWcD4AGAtxco8DYkJ_Q/viewform?usp=sf_link

3) Ilpe3enTanuu B oOHJIaH dopmare:

https://docs.google.com/presentation/d/1r3X_P8Nz_t-
020F9;VkOkV8TmEE2n1vR/edit?usp=sharing&ouid=104302661953210
599313 &rtpof=true&sd=true
https://docs.google.com/presentation/d/IdAN8WjcPKHBCwrtEFBudwwU
zJDEVWjVRL/edit?usp=sharing&ouid=1043026619532105993 13 &rtpof
=true&sd=true
https://docs.google.com/presentation/d/1FI7ThGy1Z16STYZts4ob4t5313
g2jCRO/edit?usp=sharing&ouid=1043026619532105993 13 &rtpof=true
&sd=true

https://docs.google.com/presentation/d/1 K3EF1Zx_iuT4K220fgeUGO06C
g80JGvnF/edit?usp=drive_link
https://docs.google.com/presentation/d/116mh64C65alnkZdYHg610zJmH
e82G73C/edit?usp=drive_link
https://docs.google.com/presentation/d/1r3X_P8Nz_t-
020F9jVKOkV8TmEE2n1vR/edit?usp=drive_link
https://docs.google.com/presentation/d/1 FI7ThGy1Z16STYZts4ob4t5313
g2jCRO/edit?usp=drive_link

4) Ilpesentanuu B oaiin popmare:

DBOJIIOIYSA OPTAHUYECKOTO0 MUpPa
I'onocemsHnabIC

Bopopocnu

Tunel >)KUBOTHBIX

Bunonsmenenus modera
Bugounsmenenus aucra

CrpoeHue opraHoB pacTeHUM
[TepenBuxeHue BEIIECTB Y )KUBOTHBIX
Pa3zmuoxeHne pacteHnit

IIuTanue )KUBOTHBIX



e [lurtanue Gaktepuii u rpuboB

o KUIIIEYHOMOIOCTHBIC

e [Ipocrenmme

e UYepsu

e MoJuttrocku

e [laykoobpa3Hubie

e PakooOpazHbie

e HacekoMmnle

e PriOn

e [lpecmbikarommecs

e [ITHnbI

e MieKkonuTaKOII1E

e DBOJIIOLMS OPTAHUYECKOTO MUPa
e Bsejgenne B OMOJIOTHIO

e MeToabl OMOJOrMYECKOT0 HCCICIOBAHMS
e [luku mpe3eHTanuii M0 OMOXUMUHN

e [{ukn npe3eHTanmii 10 TEHETUKE U MOJIEKYJISIPHOU OMOJIOTHH
5) Buzeo:
https://www.youtube.com/watch?v=UTbA3FZtql4

https://www.youtube.com/watch?v=SEejivHRIbE

[TTuuml.
https://drive.google.com/file/d/TmQKx_JAJk213TfandMPTmvIFS7mtl_Uk/vie
w?usp=drive_link

bpaunoe noseaeHne nTuu

Pa3MHOKeHHe U pa3BUTHE JISTYLIKH

OxoTa S70BUTOHN YJIUKU-KOHYC
https://www.youtube.com/watch?v=VKthtUHAKhc
ATaka aKkyJibl Ha KOTUKOB

https://www.youtube.com/watch?v=UTbA3FZtql4



OxoTa aBCTpaIMiICKOTrO MypIypHOrO YEPBS

https://yandex.ru/video/preview/13822310449981784866
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