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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpKAHUS YUEOHOTo MpeaMeTa
«buosoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeNIeH, COJIEp>KaHUs, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
LEISAX W NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeaHero oo6bmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliMpUKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPO/IBI
U o0ecreueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENENIeHbl OCHOBHbIE (DYHKIMHM MPOTPAMMBI IO
OMoJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu naéT mNpeAcTaBiICHUE O LEsiX, o0 oOmiei
CTpaTeruu OOYy4YEeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buonorus», ompenenser o0s3aTeNbHOE MPEIMETHOE
COJIEp)KaHHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTHKH
00pa3oBaTeNbLHOTO MPOoLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yJarOIIMXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TMPEIMETHBIM PE3yJbTaTaM
oOydueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSATEIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS MO0 OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10-11 xmaccel, 0a30BbIi YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHH OHMOJIOTUM, Ojarojaps
YyeMy B HEH MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUA  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawumen npupomHor cpeae. Ilosromy Hapsgy ¢ M3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJICHO BHUMAHWE HCIIOIB30BAHUIO TMOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU IS PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIEACTBEHHBIX  3a00JI€BaHMN  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHHS, 000CHOBaHUS AKOJIOTHYECKHU
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIICH MPUPOTHOM Cpene, aHaiam3a
BIIMSHUS XO35MCTBEHHON JESATEIbHOCTH YEJIOBEKA HAa COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHME BHHUMaHUSA K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buomorwsy»  TPOIUKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH I PEIICHUs] OJHON M3 aKTyaIbHBIX
3a/lady IIKOJIBHOTO OHOJIOTMYECKOTO O0pa3oBaHUsA, KOTOpas MpernoJiaract
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHHUE Y OOYYAIOIIMXCS MPEACTaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpsieT u 00001IaeT 3HaHus O )KHBOUW TIpUpoe, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOM OpPraHU3allMU U 3BOJIOLMH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHWUS 3aKOHOB JKMBOW  MpUPOIBI, (opMupoBaHUS



(GYHKIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHoro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIECHHUS K IKUBOUH
IPUPOJE U YETTOBEKY.

bonpmoe  3HadueHwe  OWOJNIOTHST  MMEET  Takke JUIA  pEHICHUs
BOCIIUTATEIbHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oOiiero o0Opa3oBaHMs,
colpaM3anuu oOyvaromuxcs. M3ydenune Ouosiornu oOecrneuruBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIUOHHBIX U
UH(OPMAIIMOHHBIX ~ HABBIKOB, ACTETUYECKOM  KYJIbTYphl, CIOCOOCTBYET
UHTErpalid OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSMU U3 JAPYTUX Y4EOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, Xxumun U Teorpaduu. Ha3BanHbIe
MOJIOKEHUSI O Tpe/lHa3HAYeHUH ydeOHOro mnpenmera «buosiorus» cocTaBuIH
OCHOBY JUIsl OMNpPENEICHHUS TOJAXO0J0B K OTOOPY U CTPYKTYpPUPOBAHHUIO €r0
coJiepKaHusl, MPEICTAaBICHHOTO B TPOrpaMMe 10 OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypOoBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromnifecs: AOJKHbI OCBOUTH 3HAHUS U YMEHHS, 3HAUUMBIC JJIS
dbopmupoBaHusa O0OIEH KyJIbTYphl, OMPEICISAIONUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIEeH MPUPOIHOM cpelie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NearenbHOCTH. Oco00e MeCcTo B 9TOM cucTeMe 3HaHUM
3aHUMAIOT  DJIEMEHTHI  COJAEpKaHUsA, KOTOphIE CIYy>KaT OCHOBOW ISt
dbopMHUpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuasia B Iporpamme o
OMOJIOTUM OCYIIECTBJICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4eOHOTO MpeaMmeTa
«buonorusy BbIIENEHBI CIEIYIONUE COoAepKaTeabHble MHUU: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buonorus» Ha 0a30BOM ypoBHE —
OBJIAJICHUE OOYYaAIOMUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra W NPUOOPETeHHUE YMEHH
UCIIOJIb30BATh TU 3HAHUA I TPAMOTHBIX JIEWCTBUIM B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

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

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHHI O OMOJOTHYECKUX TEOPUSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3axX, MPaBWIaX, CIyKallux
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAyYHOTO T[O3HAHHS, CTPOCHHHM, MHOTOOOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHHU3AIMH, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHrEe Y 00YYaIONMMXCS TO3HABATEIIbHBIX, HHTEIUIEKTYATbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIlECCEe aHaIW3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJalommxcs oOmell KyabTyphl, (YHKIIMOHAILHOM
IPaMOTHOCTH, pa3BUTHE YMEHHH OOBSCHATHP W  OIICHUBATH  SIBJICHUS



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

dbopMupoBaHUEe Yy OOYYalOIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM NEATETLHOCTH YEeIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU NMPOBEACHUU OMOJOTUYECKUX UCCIIEeI0BAHUIA;

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

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
IUISl OLIEHKH TOCJIEICTBUN CBOEH AEATEIbHOCTHU MO0 OTHOLIEHUIO K OKPYKarOIIEH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MEp
mpoUIaKTHKH 3a00JIeBaHUH.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyuaemas Ha
0a30BOM YpOBHE, SBJSIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0nacTh « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

JIns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETr0 OOIIEero
oOpazoBanust oTBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponib Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJIOTUYECKHUX HaYK.

Meronpl TO3HAHUS SKUBOM MpUpoOIbl (HAOIIOJAEHUE, HSKCIEPUMEHT,
omMHcaHWe, H3MEpeHue, Kiaccuukaius, MOJCIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

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

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

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

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKusble cuctembl (OMOCHCTEMBI) KaK MpPEeIMET H3y4YeHHs OHOJIOTHHU.
OTnuuue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OmocucTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKaHEBbIM, OPTaHU3MEHHBIH,
NOMYJIAIIMOHHO-BUOBOM, HKOCHUCTEMHBI (OMoTeoIIeHOTHYECKUT),
ouocdepHsbIit.

JemoHcTpanuu:

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

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KJIETKHU. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

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

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMMBbIE AMHUHOKHUCIOTBHI. AMUWHOKHCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpBHI OEITKOBOI MOJIEKYJIbI (TIE€pBUYHAS, BTOPUYHASI, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenKkoB. buonormueckue
(GyHKIMH OEIKOB.

depmeHTHl — Ouosiormueckue Karamusatopbl. CrtpoeHume QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpatHas crnenududHoctb. Kodepmentsl. ButamuHbL.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KATATN3aTOPOB.

VYrineBonapl: MoHOcaxapuasl (TJIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

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



HykneunoBesie kucnotrel: JIHK u PHK. Hykineotuasl — MoOHOMEpBI
HyKIeuHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumnu
PHK. Buast PHK. AT®: ctpoenue u GyHKIUN.

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

Knerka kak uenoctHas >kuBasi cucrema. OOIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, mosiekynbl JIHK kak renernueckuit anmnapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoThueckas. OcoOeHHOCTH
CTpOoeHHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, dKUBOTHOW H
TPUOHOM KJICTKH.

IToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, FJTMKOKAJIUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJAPUH, TuUIacTUABL. IIporcxXoxkaeHrne MUTOXOHIPUNA W TIacTUll. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

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

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

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

Huarpammbl:  «PacnpeneneHne XMMHYECKUMX JJIEMEHTOB B HEXKHMBOMU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «lleproguyeckas TadIUIIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJeKyyibl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
6enkay, «Ctpoenue depmenta», «Hyknennosrsie kucnothl. [JJHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »3yKapuoTHUYECKONW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpPYIOBAaHUE [JISi TIPOBEACHUS
HAOJIIOICHUM, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTUYeCKUE PadoThI:

Jlabopatopuast padota No 1. «M3yueHue KaTaquTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

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

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IM3M. ACCUMUIISINS (TIJIACTHYECKUN OOMEH)
U JTUCCUMUJIIAIUS (PHEPTETUYECKU 0OMEH) — JIBE€ CTOPOHBI €MHOTO Tpolecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTUHM B MOHUMAHUU
MeTaboJIM3Ma.

Tumbr oOMmeHa BemiecTB: aBTOTPOHBIH U rerepoTpodHbIi. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIETKE.



®ortocunTe3. CBeroBass u TemHOoBas a3l (oTocuHTe3a. Peakuun
doTtocunTe3a. DPdexkTuBHOCTH (POTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 NPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUMN.

XeMocuHTe3. XEMOCHHTE3UpYIoIIne OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
JIbIXaHHE. OkucnIuTeNhHOE dbochopunupoBanue. D¢ hHeKTUBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuyHoro cuHrte3a. I'eHetmdeckas uHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHUECKU KO U €ro
cBorictBa. TpaHckpuniusi — wMarpuuHblii cuHte3 PHK. Tpancasuuma -—
OouocunTte3 Oenka. Ortamnbl TpaHcisiuu. KomupoBanume aMHUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeiTHs BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, >XMUBOTHBIX M 4YEJIOBEKA, BbI3HIBAEMBIC
Bupycamu. Bupyc nmmynozaeduiura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumups3es.

Tabmuupr u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«JHepreTuyeckuit oOMeHy», «Xioporiact», «Potocuntesy, «Ctpoenne JJHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHyecKuii
kom», «Bupyce», «baktepunodarn», «CtpoeHre U KU3HEHHBIM ITUKI BUpyca
CII1/a, 6axtepuodara», «Permmxkarus JHK.

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

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii nuki, Wik SKM3HEHHBIM UK KieTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TaIUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{utonornuyeckue OCHOBbI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Ctaauu mutosa. [Iponeccel, npoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO34.

[Iporpammupyemast rubesb KJISTKH — aromnTo3.

@dopMbl pa3MHOKEHHS OpPraHU3MOB: Oecroyioe | TMOoJoBoe. Bubl
OecroJioro  pa3MHOKEHHS:  JIeJICHHEe HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYECHUE JIJIs1 CETIEKIUU.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3a. IIpoieccel, mpoucxoasume Ha CTaausX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YeHUE MeKo3a.



['ameTtorenes — mpoiiecc 00pa3oBaHMs MOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U snyHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SUIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jrarbl SIMOPUOHATBHOTO PA3BUTHSI Y TTO3BOHOYHBIX )KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazButue. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kieTku Oaktepuit», «CTpPOEHHE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Metiosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIUTAIOWIEro», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKAaX KOpelKa JyKa», MAarHUTHAsE MOJEIb-alIuIMKalus «/lejneHne KIeTKkmny,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThi:

JlaGoparopHast padora Ne 3. «HabmomeHue MuTo3a B KJIETKaXx KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

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

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTtuku. lMcropus pa3Butus TreHEeTUKH. Pounb
IIUTOJIOTUM ¥ AMOPUOJIOTUM B CTAHOBJICHWW Te€HETUKU. Bkiag poccuickux u
3apyOEKHBIX  Y4YCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  TEHETHKHU
(TUOpPUIOJIOTUYECKUNM,  LUTOTCHETHUYECKHM,  MOJIEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHHM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHblE [
Mennenem. MoHOTHOpHAHOE CKpENIMBaHUE. 3aKOH eauHOO0Opa3usi TuOpUIOB
MepBoro mnokojeHus. [IpaBwio JOMHUHMpPOBAHUS. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unore3a ynctorsl ramerT. [10aHOE M HEMOJIHOE JOMUHHUPOBAHHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJCIOBAHMS
npu3HakoB. [[uToreHeTHYEeCKWE OCHOBBI JTUTHOPUIHOTO  CKpPEIIWBAHHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

CuerienHoe HacienoBanue Tnpu3HakoB. PabGora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuersieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKUE KapThI.

I'eneruka nona. XpoMOCOMHOE OMNpEEIeHUE M0Ja. AyTOCOMBI U TIOJIOBbIE
XpoMOCOMBI. ['OoMOraMeTHele W TeTeporaMeTHble OopraHusMbl. HacnegoBanue
MIPU3HAKOB, CLIEMIJIEHHBIX C MOJIOM.



N3MeHYnBOCTS. Busi U3MEHUYHMBOCTH: HEHACJeACTBEHHAs u
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapualioHHBIH psx H
BapualMoHHasi KpuBas. Hopma peakuum npusHaka. KoiaumuecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoMCTBA MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH.

Hacnencreennas, uiau reHOTHNMYECKasi, U3MEHUYUBOCTh. KoMOMHaTUBHAS
W3MEHYUBOCTh. Melo3 W TO0JIOBOM TIPolleCC — OCHOBA KOMOWHATUBHOMN
W3MEHYUBOCTH. MyTanMoHHas u3MeHYUMBOCTh. Kraccudukanuss MyTaiui:
F€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalUH.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTMUECKHX PSJIOB B HACIEICTBEHHOM
m3MmeHunBocty H. M. BaBumoga.

BuesinepHas HacIeCTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka 4venoBeka. Kapuortun udenoBeka. OCHOBHBIE METO/bI T€HETUKHU
YEeJIOBEKA: TE€HEAIOTUYECKUH, OJIN3HEIIOBBIN, [IUTOTCHETUYECKUH,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TEHOTHIIA: MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCIIE C
nomorpio [1I[P-ananu3a. HacnencrtBeHHble 3a00JieBaHUS YEJIOBEKA: T'CHHBIC
60J1e3HM, OOJIC3HN C HACJIEICTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
oone3nu. Comarvueckue HW TeHepaTHBHBbIC MyTaluu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKH, MPO(PMIAKTUKN U JICUCHHS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIIMHCKOM TEHETUKH B MNPEAOTBPALICHUHM M JICYEHUM T'€HETUYECKUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

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

Tabmumet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE H  €T0
IIUTOTCHETUYECKass OCHOBa», «3aKOH PACHICIJICHUS M €r0 IUTOTeHETHYecKas
OCHOBa», «3aKOH YHCTOTBI ramer», «JlurudpugHoe  CKpelMBaHUE,
«lluTonmornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIMBaHUS», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapTbl pacTEHUH,
JKUBOTHBIX U 4eJIoBeKa», «I'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEAOBaHMUS,
CLEIUICHHOTO C moJiom», «KapuoTumbl yenoBeka W KUBOTHBIX», «BUAbI
U3MEHYUBOCTHY, «MoaudukalmoHHas U3MEHUYNBOCTEY, «HaciaenoBanue pesyc-
dakTopay, «I'eHeTHKa rpyIn KpoBu», « MyTallMOHHAs H3MEHYUBOCTHY.

O6opynoBanue: MOACTH-aANIUIMKAUH «MOHOTHOPHUIHOE CKpPEIIHMBAHUEY,
«Henonmunoe nomuHupoBanue», «JuruOpumaHoe ckpenumBanuey», «llepexpéct
XpPOMOCOM», MHUKPOCKOIN W MUKpompemapat «Jlpo3oduna» (Hopma, MyTanuu
(bOpMBI KPBUILEB B OKPACKH TeJia), repbapuii «I 0pox MOCEeBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKUEe PadoThI:

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

Jlabopatopnas pabora Ne 6. «M3yuenue MOAMPUKAIMOHHON
W3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsiJia M BApUAITMOHHOW KPUBOM».

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

[TpakTdeckas padora Ne 2. «CocTaBleHHE M aHAJIU3 POIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus KaK HayKa U Mpouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS U MHOTrooOpas3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMU PACTECHUMN U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
NOJIyYEHHUE MOJUILIONAOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u TpaHcreHHsix opraHuszmoB. Kierounas
uHxeHepus. Kierounsle  KyJnbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIiloHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIICTBEHHBIX
OpraHU3MOB. JKOJIOTUYECKHE U dThueckue mpodiembl. MO — reHeTHdecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «lleHTpBl MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHuid», «llopompl poMamHMX KUBOTHBIX», «CopTta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzainus», «PaboTel akageMuka
M. @. UsanoBay, «Ilomumiouaus», «O0BEKTb OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IJIOJIOB M KOPHEIJIONOB JUKUX (GopM
KyJbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUIKEHHS CEJEKLIHMH pPAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennocbuikn BO3HMKHOBEHUS 3BOJIIOMOHHON TEOPUU. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJOTHMU. BiusiHue SBOTIONMOHHON TEOPHH HA PAa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBugerensctBa »BOMIOLMH. [laneoHToIOrMUEeCKHE: MOCIEA0BATENbHOCTh
MOSIBJICHUSI BUJIOB B TAJICOHTOJIOTHYECKOM JIETOMUCH, MEPEeXOaHbIe (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJICTBA W Pa3IU4usi SMOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIUMEHTApHBIE OPraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIJICJICTBEHHOCTH YW OCHOBHBIX META0OTUYECKUX MYyTEH y BCEX
OpTraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochuUlKu BO3HUKHOBEHUS
napBuHU3MA. JIBMKYIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXEHUE  MpuU OTPaHUYEHHOCTH  PECYPCOB, HeonpeneaEHHas
M3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u e€ OCHOBHBIE TOJIOKEHHUS.

MuxkponsBomorus. [lomymnsius kak equHUIA BUA U BOJIOLHH.

JIBrkytire cuiibl ((paxTopbl) IBOIOLMH BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIE BOJHBI U Apend
reHoB. M3osius 1 MUrpanusi.

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

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

Bun wu BupooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (POpPMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JIOTHIECKOe.

MakposBomorusi.  Dopmel  sBoMIONMU:  (prileTHYECKast, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

IIpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anus. ATanTUBHAS paIAaLIus.
JlemoHcTpanuu:

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

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIKM TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue OpPOJI KUBOTHBIX, «JTonmymsauumny,
«MyTanmonHasi U3MEHYUBOCTBY, « ApoMopho3b», «nnoaganramumy, «Oo61Ias
nereHepauus», «JBuxkymme cuiabl 3Bofonun», «Kapra-cxema wapiipyTa
Iy TEIIECTBUS 4. JapBunay, «bopnba 3a CYLIIECTBOBAHUE,
«IIpucnocobmeHHocTs opraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJIJICKIHMS HACEKOMBIX C PA3IMYHBIMU THUTIAMU OKPACKH,
HA0Op TUIOZIOB U CeMsIH, KoJuleKius «lIpruMepbl 3alUTHRIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJieNIb « OCHOBHBIC HAMPABICHUS IBOJIOIUNY, O0BEMHAS MOJIETTH
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, KoiwieKuus «DopMbl COXPAHHOCTH
UCKOMAEMBIX KWBOTHBIX M pacTeHWi», Mojenp anmnukamus «llepekpéct
XpOMOCOM», BIaxHble mnpenapaTel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «Jpo3odunay (Hopma, MmyTaiiuu (GOpMbI KPUILEB U
OKpacKu Teja).

JlaGopaTopHble U NpaKTUHYeCKHE PadoThI:

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

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

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIe TpPEICTABICHUSA O 3apOXKICHUU KU3HU. HayuHble runotessbl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBostouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIeTKu U ux
sBOJIONMS. DOPMUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



Pa3ButHe xu3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepUOAbl: KEMOPHICKHIMA,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

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

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPoLeccOB. OCHOBHBIE 3TAlbl
ABOJIIOIMU PACTUTEIBHOTO U >KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHU U
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

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

OBoJIIOIMA ~ 4YeJNOBEKa.  AHTpPONOJIOTMSL  Kak  Hayka. Pa3Butue
OPEACTAaBICHUM O  TMPOUCXOXKICHUM  YelloBeKa. MeToabpl  M3y4YEeHUs
anTtponiorene3a. (CxonctBa M pa3nuyus  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHueCcKO€E NOJIOKEHUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTh M E€CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUM TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMAHM YEJIOBEKA: aBCTPAJIOINUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pazymHbld. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CyLIECTBOBAHUS,
00J1aCTh pacpOCTpaHEeHUsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpasuiickasi), Herpo-aBCTpajJioMjHasi (9PKBAaTOpHUaJibHAS), MOHTOJIOMIHAS
(a3uarcko-aMepukaHnckasi). UepTbl MOpUCTIOCOOIIEHHOCTH  IMpEJCTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSIM CYLIECTBOBAHUA. ENMHCTBO 4EIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

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

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro mwupa», «PacturenpHas kieTtka», <OKHBOTHas KieTkay,
«lIpokapuoTnueckas kietka», «CoBpeMeHHas CUCTEMa OPTraHUYEeCKOTO MUPay,
«CpaBHEHHE AaHATOMUYECKHMX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFAN», «HeIoBeYeCKre pachly.

O6GopynoBanne: wmyispku  «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTallblla, KPOMaHbOHIIA), CIEHKHU HIH
M300paKEeHHsI KAMEHHBIX OpPYIUI TMEePBOOBITHOTO YeIOBEKa (KaMHH-YOIIIEPHI,
pyoOuna, ckpebna), reoxpoHojorhuueckas Tabnuia, Koywekus «Dopmbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHMA
Y dKUBOTHBIX B KOJIJICKITUSX).

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

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

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



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

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

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®doronepuoausmM. [lpucnocobieHrs opraHu3sMoB K JEHCTBUIO aOUOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  dakToprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOMepalus, MyTyalnu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHUe OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU MOMyasiud. (OCHOBHBIE IOKa3aTeNH
MOMYJISIUN: YUCJICHHOCTb, TUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

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

JlabopatopHasi padora Ne 4. «BnusHue cBeta Ha POCT U pPa3BUTHE
YEPEHKOB KOJICYCa.

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

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBI.

Coo01mrecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3UM B
ouoLeHo3se.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOMYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB M TOTOK DSHEPrUH B
skocucreMe. Tpoduueckue (MUIEeBbie) YPOBHU 3KocHCcTeMbl. [IuieBbie nenu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMUJIBI: TMPOIYKIIUU, YUCICHHOCTH, OnMomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUUBOCTh, CAMOPETYJIsius, pa3BuTe. CyKIeccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKocHUCTEMa
XBOWHOTO WJIA MTUPOKOJIMUCTBEHHOTO JIEca.

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

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

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

KpyroBopotbl BemectB #u  OHOTCOXMMHUYECKHE IHMKJIBI  AJIEMEHTOB
(yrmepona, azora). 30HaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouochepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyimiecTBoBaHMe  MPUPOALI U YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OCHOBa  ycrtoWumBoctd  Ouocdepsl. OcHoBa
PaAlMOHAIBHOTO YTIPABIICHUS TPUPOAHBIMU PECYypcaMU M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabnuupl u cxemsl: «IlumeBbie nenmny», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMYecKas MUPAMUJIAN,
«buochepa u uyenoBek», «IKOCUCTEMA MIUPOKOJUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOWHOro Jjeca», «buOIeHO3 BOIOEMaA», «ATPOLEHO3Y,
«IIpumepHble aHTPONOIeHHBbIE BO3JEHCTBUS Ha TMpupoay», «BaxHelmme
MCTOYHUKH 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHeiias
coctaBsitoniasi  Ouocdepbr», «DakTopbl Jerpajganudd mouBy», «llapHUKOBBIM
abdext», «DakTophl PaAMOAKTUBHOTO 3arpssHeHusi Ouochepn», «OO6mas
cTpyKTypa Ouocheps», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUICKIIHH
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM SKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xuura Poccuiickoii ®eaepanun, HN300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHui u KUBOTHBIX.



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

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOHero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS mpeameTa «buomorus»
BBIJICJICHBI  CJIENYIOIIME  COCTAaBISIIONIME:  OCO3HAaHHE  O0y4YaroIUMHUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPE/IEICHUIO, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHH, 1IeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA PpPa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh OOYYarOIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHM, MPUCYIIMMH CHUCTEME OHOJOTHYECKOro O0pa3oBaHUsl, HAIWYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAIOTCA
B €JMHCTBE y4e€OHOM M BOCIHUTATEIHHON JESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU COLUMOKYJIbTYPHBIMH, HCTOPHUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHM, IPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHWS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3ULIMKM JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIIOKOJIEHHIO0, B3aMMHOTO YBa)XEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS YyueOHOTO mnpeamera «buomorusy»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHON BHYTPEHHEH TO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIEeCTBa;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX M MO3HABATEIHHBIX 33]1a4, BHIMOJIHEHU U
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



YMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoii, ropmoctu 3a cBOM Kpai, CBOO PonnHy, CBOM S3BIK U KYJIBTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMSITHUKAM
IPUPOJIbI, JOCTHKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOIa;

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

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOWYMBOTO OYIyIIIEero;

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

4) 3¢TeTHYECKOro BOCIIUTAHUS:

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

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyuns:

MOHUMAHUE W peau3amus 3J0pPOBOr0 M 0€30MacHOro 00pasza KU3HH
(3mopoBoe  TMTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOT0 TOBEJCHUSI B CUTYyallUsAX, YTPOKAIOIMIMX 3J0POBBI0O W JKU3HU
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUCK
(ymoTpeOmneHus ajKoroJsi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K AKTUBHOW AEATEIBbHOCTH TEXHOJOTMYECKOW U COLUHUAIBHOU
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH "
CaMOCTOSITEIIbHO BBITIOIHATH TaKYyIO AEATEIbHOCTD;

UHTEpEC K pas3auyHbiM cdepaMm MpodecCUuOHANBHOW JEATEeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIiei npodeccun U peann3oBbIBaTh
cOOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

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

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU I1€JeCO00pa3HOE OTHOIIECHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKON KyJNbTYphl: NPUOOPETEHUE OIBbITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKA HX BO3MOXHBIX TIOCIEACTBHM JIA
OKpY>KaroIlEen CpeIbl;

OCO3HaHMWE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHHE TpaBWJ TOBEACHUS B  IPUPOJE,
HAIIPABJICHHBIX HAa COXPAHEHHUE PABHOBECHUSI B JKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEINpUATHE ACHCTBHUM, NPHUHOCIIIMX BPEd OKpYKaromel
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUATHBIE KOJIOTUUECKHE
MOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJW4YuE€ pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJIbTYpbI, OIbITA JIEATEIBbHOCTH HKOJOTHMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMHU B NIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHON
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IOJHKYJIBTYPHOM
MUPE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKON KYJBTYPhl KaK CpE/ICTBa
B3aUMOJICUCTBUS MEXKY JIFOAbMU U MMO3HAHUSA MUPA;

NOHUMaHUe crherupuK OUOJIOTMM KaK HayKd, OCO3HaHHUS €€ poJid B
(dbopMHpPOBaHNY PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
MIPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
o0IiecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIEMBl Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOATBHBIX IKOJOTUYECKUX MPoOIIeM
u obecreyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEIAX
MOBBINICHUST OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, Kak



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

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SBJIICHUM OKPY’KAIOIIETO MHUPA U MPOUCXOIAIIUX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKJIIOYEHHS Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHMWE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TMOJYyYE€HUIO HOBBIX 3HAHUN MO OMOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXKIUCHUIUIMHAPHBIE  (MEXKIIPEIMETHBIE)  OOIIECHAYYHbIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (pakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOJCHUE, U3MEpPEHUE,
OKCIIEPUMEHT U JPYruX),  yHHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00€CIICUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON TPAaMOTHOCTH M COLMAIBHON KOMITETEHIIUU
00ydJarommxcsi, CHOCOOHOCTh OOYYarOIMXCsl  HCIOJb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajseHue  YHHBEPCAJBHBIMM  Y4eOHbIMM  TO3HABATEJIbLHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHSI:

CaMOCTOSATENIbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOCHWUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, o000IIeHus), pPacKpPhIBATh
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIIEIATh WX XapakTEepHbIC MPHU3HAKH,
yCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH ),

OTIpeNeNATh e NESTeIbHOCTH, 3a/aBasi MapaMeTphl U KPUTEPUU HX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTA C IOCTaBICHHBIMHU
HETISIMU;

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

CTPOUTH JIOTHYECKHUE PACCYXKACHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTaH PEIICHHS TPOOJIEMBI C YIETOM aHaIN3a UMEIOIIUXCSI
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJaJeTh  HaBBIKAMH  Y4€OHO-HCCIENOBATENbCKOM W TPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3peiieHusi MpodiieM, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHUS MPaKTUICCKIX
3a/1a4, MPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHWSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YUEOHBIX
CUTYaIUSAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COIUATBHBIX POCKTOB;

dopMupoBaTh  HAyYHBIA  THUI  MBIIUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBS3W WM aKTyaJlM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPHUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3MPOBATH H3MCHEHUE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETbh MEPEHOCUTh 3HAHWS B IMO3HABATEIBHYIO M MPAKTHUYECKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATLCS B PA3TMYHBIX HUCTOYHUKAX WHPopMamwmu (TEeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSPHOM  JUTEparype, OMOJIOTHUYECKHUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHYCCKH OIICHUBATH €€ JJOCTOBEPHOCTh M HEMTPOTUBOPCUNBOCTE;

(GopMyIUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MPHOOPETaTh OMBIT HCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO  HCIOJB30BaHUS
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiorndyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpelICcTBa MpH padore C
Oouonoruyeckod wuHoOpMaIME: TPUMEHSATh XUMHYECKUE, (PU3MUECKHE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJIeTh ~ HaBbIKAMHU  pACIlO3HABaHUST M 3alUThl  MHGOpPMAINH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKAallUM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOTE€ WMJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaTh  BOIPOCHI, BBICKA3bIBATh CYXKJIECHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CHUTYAIlHi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (popMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HE0OXOAMMOCTh IPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JIOCTHUKEHHUIO: COCTABJIATH IUJIAH JEHUCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUJACH C TO3UIMA HOBH3HHI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIMOBEJICHUE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

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



CaMOCTOSITEIbBHO  OCYIIECTBIATh  IO3HABATEIbHYIO  JIESITEIBHOCTD,
BBISBJISITh MPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH peIIeHHs TpobjieMbl ¢ Yy4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 324 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIHPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JACATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsI U APYIUX:

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHThl JIPYTMX MpPH aHAIU3€ pPe3yJIbTATOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHple pe3ynbTarhl ocBoeHHS IporpamMmbel COO mo Ouojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue [ Y4eOHOro mpeameTa
«buonorusy HaydHblE 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO,
WHTEpOpEeTaliui W NpeoOpa3OBaHHWIO 3HAHUW, BHJBI JEATCILHOCTH IIO
MOJIyYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWN B Pa3IUYHBIX YYCOHBIX
CUTyallMsiX, a TaKXKe B pPEATbHBIX KU3HCHHBIX CHUTYaIllMsIX, CBSI3aHHBIX C
ouonorueii. B mporpamme mpeaMeTHbIE Pe3yNbTaThl MPEICTABICHBI 1O TOAaM
oOy4eHwusI.

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

c(hOpMHUPOBAHHOCTh 3HAHUH O MeECTe€ M POJU OHWOJIOTMHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(bYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboin3m (0OMEH BEHIECTB W MpeBpallcHue
SHEPruu), TroMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3alMs >KHUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (peripoyKius), HACJIEACTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE WH31aratb OWUOJOTMYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIsIpHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBuiosa) u ydeHus (o 1ieHTpax MHOTO00Opa3us u
MPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . Bapuiora), omnpenensrtsb
IPaHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTa, BBIJBI)KCHHE  TUIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEJIMYMHAMU, OOBSICHEHHE MOJYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIIEIATh CYIIECTBEHHbIC MPU3HAKK BUPYCOB, KIETOK MPOKAPUOT
U DYKapHUoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAIlEHUs YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecCKOro OOMEeHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOXKEHHs, WHJWBHUAYaJIbHOTO Ppa3BUTHUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYYCHHbIC 3HAHUS JUIsl OOBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3I0POBbS
OKPYXKAIOIIUX JIIOJIeH, COOJNIO/IEHUss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaIoIllel MPUPOTHON cpenie, MOHUMaHue HEOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHUKEHUHU COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIs PallMOHAJILHOTO
IPUPOIOTIOTH30BAHNS;

YMEHHE pellaTh JJIEMEHTApHbIE TEHETWYECKUE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITIOJHAITH J1a00OpaTOpHBIE U MPaKTUYECKUE padOThl, COOIIONATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3MYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIMKM, HAy4IHO-
MOMYJISIPHBIE MaTepUalbl), STUYECKUE aCMEKThl COBPEMEHHBIX MCCIEAOBAHHUIN B
OMOJIOTH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001asi OWONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO Tipenmera «buomnorusy» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3371a4;



YMEHHUE PacKpbIBaTh COAEp’KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
BUJI, TOMyJsAlMs, TeHODOH, OBOIIOLMS, JBIKYIIHME CWIBl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUI000pa30BaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI,
LeNy MUTaHus, IKOJIOrHYecKkasl mupamuaa, ouoreoneHos, onocdepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpreBoro cxoactBa K. M. Bapa, uepenoBanus riiaBHbIX HalpaBICHUA U
nyteit sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. M. Bepuaackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaMU HAy4YHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOICHUE
U OINKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alus U MpoBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  TUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEJIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACISTh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOlEHO30B M SKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB U TIOTOKAa OJHEPTUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUM, ISl IPUHATUS TPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C TEJbI0 oOecriedeHus 0e30MacHOCTH CBOETO 370pPOBbS U 3/I0POBBS
OKPYXAIOIIUX JIIOJIeH, COOJI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOTHOMN cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE pelIaTh JJIEeMEHTapHbIe OHOJOTUYECKHE 3a/Jaud, COCTaBISATh
CXEMBI MIepEHOCca BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

yYMEHHUE BBITIOJHATH J1a00paTOpHBbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM MHGOpMAINKM, HAyIHO-
MOMYJISIPHBIE ~ MaTepuaibl), pacCMaTPpUBaTh TJIOOATBHBIC IKOJIOTHUYECCKUE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIIEHUIO K HUM COOCTBECHHYIO
MTO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHUe KoanuyecTBO 4acoB
DJIeKTpOHHbIe (LM (POBHIE)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTejibHbIE PeCypChl
I MporpaMmMabl padoThbI padoThbI
bu6nuoreka [JOK
L buonorus Kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
5 ’KuBbIe CHCTEMBI U UX 1 bubnnoreka IIOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 8 1 bubnnoreka IIOK
CTPOECHUE KJIETKU https://m.edso00.ru/7f41c292
4 KuznenesaTenbHOCTh 6 bubmuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41¢292
PasMmHOXeHUE 1
5 N 5 1 bubnuoreka [IOK
FHBIALY https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE B
6 W3MEHYHUBOCTD 8 15 bubmorexa HOK
' https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6nuoreka [IOK
8 P
C3CPBHOE BpEMA 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME




11 KIIACC

HaumeHoBaHUe Koau4vecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPorpamMmsbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexka [JOK
onoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEeHUE U
2 a3BUTHE KU3HU 9 0.5 bubmorexa HOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emuie
Opranusmsl u
3 OKDVIKAIOLIAS 5 1 bubmuoreka [JOK
PYRAIOH https://m.edsoo.ru/7f41cc74
cpena
CooOurecTBa u
4 3KOJIOTHYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3EPBHOC BpEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHBbIE
Hara uudposbie
n | Tema ypoka KoutpoabHbie IIpakTnyeckue
Beero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
HOJIOTUS B CHCTEME
1 08.09 2
Hayx https://m.edso0.ru/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nunorexa [IOK
1 «cnonp3oBanue
1 0.5 15.09 https://m.eds00.ru/863e612
Pa3TUYHBIX METOJIOB MPHU "
H3Y4YEHUU B
OMOJIOTUYECKUX
00BEKTOBY
bu6nuorexa [IOK
buonornyeckue cUCTEMEI,
1 22.09 https://m.edso0.ru/863e656
MPOIIECCHI U UX U3YyUCHUE 4
XUMUYECKUU COCTAB but6mmorekxa [IOK
kiaeTku. Boga u 1 29.09 https://m.edso0.ru/863e674

MHHCPAJIBHBIC COJIN

€



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

beaku. Coctas u

bubnunorexa LIOK

5 06.10 https://m.eds00.ru/863e6b7
CTpOeHHE OEIKOB )
DepMeEHTBI —
OMOJIOTHYCCKHUE
KaTaJlu3aTopHI.
JlaboparopHuas pabota Ne bubmmoreka [JOK
6 1 «M3yuenue 0.5 13.10 https://m.edso00.ru/863e6b7
KaTaJIuTHYECKON 2
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusa3bl
WJTA KaTajasbl)»
bubnuorexa [JOK
7 YraeBoasl. JIumuasr 20.10 https://m.eds00.ru/863e687
0
HyknenHoBbIe KHUCIOTBI bubmorexa LOK
8 K ' 27.10 https://m.eds00.ru/863e6d5
ATD
c
Hcropus u meToabl bubmuoreka [JOK
9 U3y4YeHUs KIIETKHU. 03.11 https://m.edsoo.ru/863e6e8
Krnerounas Teopust 8
10 Knerka kak nenoctHas 1011
JKUBas CHCTEMa
CrpoeHnue bubmuoreka [JOK
11 3YKapUOTHYECKOUN 05 1711 https://m.edso0.ru/863e6ff0

kietku. JlabopaTopHas
pabota Ne 2 «3yuenue

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



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

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

OOMEH BeLLECTB W

but6mmoreka [IOK

12 24.11 https://m.eds00.ru/863e766
MeTaboI3M c
DOTOCHHTES. bubmuorexa [IOK
13 01.12 https://m.eds00.ru/863e7c9
XeMOCHHTE3 8
. bu6mmoteka IIOK
14 Dueprerueckuii 0omen 08.12 https://m.edso0.ru/863e7aae
JKU3HEeHHBIN LUK
KJIETKU. JeeHne KIeTKu.
Muro3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habnromenne MuTo3a B 0.5 15.12 https://m.edso00.ru/863e7dc
KJIETKaX KOHYUKA 4
KOpeIIKa JJyKa Ha
TOTOBBIX
MHUKpOTpernaparax»
buocunTes Oenka. bubnmnorexa LIOK
16 Peakuust MmaTpuaHoro 22.12 https://m.eds00.ru/863e796

CHHTC3a

e



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

Tpancasuus —

bubnunorexa LIOK

17 29.12 https://m.edso0.ru/863e796
OnocuHres Oeika .
Hexnerounsie popmbl Bubmorexa LIOK
18 https://m.edso0.ru/863e754
YKU3HU — BUPYCHI 0
bubnunorexa LIOK
https://m.edsoo0.ru/863e81b
19 @OpMBI pa3sMHOKECHUS 6
OpTaHi3MoB https://m.edso0.ru/863e831
e
. bu6mmoteka IIOK
2 M
0 enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE
MHOJIOBBIX KJIETOK.
O11010TBOpPEHHE.
JIaGoparopHas paboTa Ne bubmmorexa [JOK
21 h 0.5 https://m.edso0.ru/863e81b
4 «M3yueHue cTpoeHUs 5
IOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpernapaTax»
bu6nunorexa [IOK
NupuBunyansHOE
22 https://m.edso0.ru/863e843
pa3BUTHE OPraHU3MOB 5
I'eneTnka — Hayka o
K bubnmnorexa LIOK
23 HACJIEACTBEHHOCTH U

U3MCHYUBOCTH

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



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

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubnuotexa [JOK
24 MIPU3HAKOB. https://m.eds00.ru/863e887
Mounoru6puanoe 8
CKpeIMBaHHE
UTHOpHUIHOE
A P but6mmoreka [IOK
CKpeliuBaHue. 3aKoH
25 https://m.edso0o.ru/863e89a
HE3aBUCHUMOTO 4
HacJIeI0BaHMS IPU3HAKOB B
CueneHnHoe
HacJe10BaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3yuenue bubnmnorexka HOK
26 | pe3ynbTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢ Bl HAa TOTOBBIX
MHUKpOTpernaparax»»
I'eneTunka mnosma.
bu6nuorexa [IOK
Hacnenosanue
27 https://m.eds00.ru/863e8c6
MIPU3HAKOB, CLIETITICHHBIX 0
C TI0JIOM =
H3MeHYnBOCTb. Bu6 OK
28 Henacnencreennas 0.5 nosmotexa I

N3MCHYHNBOCTBD.

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



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

JlaboparopHas pabota Ne
6. 3yuenue

MO (PUKATIOHHON
WU3MEHYHUBOCTH,
IIOCTPOEHHE
BapHUaLlMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

Hacnencrsennas
W3MEHYUBOCTbD.
29 JlaboparopHas pabota Ne 0.5 bubnmnoreka [HOK
7. «AHanu3 MyTauun y ' https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bubmuorexa [JOK
30 ['eneTnka yenoBeka https://m.edsoo.ru/863e8d7
8
PesepBHbIii yPOK.
O60061eHue o Teme
31 «HacnencTBeHHOCTD |
W3MEHUYUBOCTH
OpPTaHHU3MOB»
bu6nunorexa [IOK
32 Ceneiis Kak Hayka https://m.edso00.ru/863e921
mpoiecc 4
MeToabl U JOCTUKEHUS but6mmorekxa [IOK
33 CEJIEKIIMM PaCTEHU U https://m.eds00.ru/863e921

JKHUBOTHBIX

4



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

5 bubnunorexa LIOK
HOTEXHOJIOTUSA KaK
34 1 https://m.edso00.ru/863e933
OTpaciib MPOU3BOJICTBA 5
OBUIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



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

11 KIIACC

Ne KounyecTBo 4yacoB
DJIEKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
DOBOIIOIUS U METO/BI €€ bubmorexa HOK
1 1 06.09 https://m.edso00.ru/863ea20
W3Y4YCHUS o
Ucropus paszsutus bubnuorexa [IOK
2 npeACcTaBICHUN 00 1 13.09 https://m.edso00.ru/863e957
3BOJIIOLUU 0
bubnuorexa [JOK
3 MHUKPO3IBOITIOIHSA 1 20.09 https://m.eds00.ru/863e9c1
e
ITomyAuus kak
JJIeMEHTapHas eAMHULA
BHU/JIa ¥ DBOJIIOLIMH. bu6anoreka LIOK
4 JIaGoparopHas paboTa Ne 1 0.5 27.09 https://m.edso0.ru/863e99c
1 «CpaBHeHHE BHIOB IO 6
MOP(OJIOTHIECKOMY
KPUTEPUIO»
JIBUOKyIHE CUTIBI bubmuoreka [JOK
5) (anmemeHTapHBbIe 1 04.10 https://m.eds00.ru/863e9da
(aKkTOpPbI) IBOIFOIUH 4
6 EcrecTBeHHbIi 0TOOp U 1 11.10 bubmuoteka [IOK



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

ero (popmal

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

Pe3ynbTaTe! 3BOMIOLMY:

MPUCTIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHuas pabota Ne 0.5 18.10 bubmmoreka [JOK
2 «Onucanue ' ' https://m.eds00.ru/863e9fde
MPUCIIOCOOICHHOCTH
opraHusma u €€
OTHOCHTEJILHOI'O
XapakTepa
Hanpasnenus u nmytu bubnnorexa LIOK
8 P vt 25.10 https://m.edso0.ru/863e9c1
MaKpO3BOITIOIIUU o
HeobOpartumocts
9 P 01.11
ABOJTIOIIUA
Ucto 3 a 3emiie
10 TOpUS )KI/I HU Ha 3eMII 08.11
Y METOJIbI €€ U3yUeHus
I'unoTessl bu6nuorexa [IOK
11 MIPOUCXO0XKACHUS KU3HU 15.11 https://m.edsoo.ru/863eab5a
Ha 3emuie 6
PasButue xu3HM Ha bu6nuorexa [IOK
12 | 3emze mo spam u 22.11 https://m.edso00.ru/863ea6b
rnepuoaam €
OcHOBHBIE 3Ta
13 HOBHBIE DTaIlbI 05 5911 bubmuoreka [{OK

DBOJTIOIUHN

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



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

pPacTUTEIBHOTO U
YKUBOTHOTO MHUpa.

[IpakTrueckas padota No

1 «M3y4yenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX

[}

CoBpeMeHHas cuctema

but6mmoreka [IOK

14 06.12 https://m.edsoo.ru/863ea48
OpPraHUYECKOTO MHpPa e
OBOIIOLUS YeIOBEKA bubmnoreka IIOK

15 13.12
(a"TpOMIOTEHE3) https://m.edsoo.ru/863eac2c
JIBMXKyIIHE CUJITBI bubnmnoreka [HOK

16 | (daxTopsi) 20.12 https://m.edsoo.ru/863ead4
AHTPOIIOTCHE3a 4
OCHOBHBIE CTaIUU

17 g 27.12
JBOJIOLMH YEIOBEKA
YenoBeueckue pacel U

18 MIPUPOIHBIE aqalTaIlNN Bubmorexa ITOK

pHpoZ g & https://m.edso0.ru/863eaea?2

YyeJIOBEKa
PesepBHbIii yPOK.
O000111eHIE IO TEME

19 «Bo3HUKHOBEHNE U
pa3BHUTHE KU3HU HA
Semiie»

20 | Dxomnorus Kak HayKa



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

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

JlaboparopHas pabota Ne
3. «Mopdomnoruueckue
O0COOCHHOCTH PaCTCHHIA
but6mmoreka [IOK

22 113 PASHBIX MEUT 0.5 https://m.edso00.ru/863eb10
oOUTaHHS. o
JlaboparopHas pabota Ne -

4. «BrnusiHue cBeTa Ha

POCT U pa3BUTHE

YePEHKOB KOJICYyCa
bubnuorexa [JOK

23 buotnueckue hakropsl https://m.edsoo.ru/863eb34

8

DKOJIOTUYECKHUe

XapaKTePUCTHKU

TIOMYJISIIIAH.

24 [IpakTuueckas padora Ne 0.5
2 «[loacuér mmoTHOCTH
MONYJISALMN pa3HbIX
BHJIOB PaCTECHUIN»

Coo0riecTBa OpraHu3MOB bubmmorexa HOK

25 https://m.eds00.ru/863eb46
— Ouol1IeH03 N

26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [{OK

(3K0CHCTEMBI)

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



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

a
OcHOBHBIE TTOKA3aTeNn
HKOCUCTEMBI.
27 DKOJIOTHYECKHUE 1 bubmmorexa [JOK
. https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. Cykueccus
28 [IpupoiHbIE SKOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubnmorexa HOK
30 1 https://m.edso0.ru/863ebb5
9KOCUCTEMa 3eMIIn o
3aKOHOMEPHOCTH bubmuoreka [IOK
31 CYIIECTBOBAHHS 1 https://m.edso00.ru/863ebd1
ouochepst 6
30 YenoseyecTBo B 1
ouochepe 3emnu
bu6nuorexa [IOK
CocymiecTBoBaHue
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEIOBEUYCCTBA o
PesepBHbIii ypOK.
34 O600611eHrEe TEMBI i
«CoobmiecTBa u
9KOJIOTHYECKUE CUCTEMBD
OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
1

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1






