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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 LIeJIeH, COJEp>KaHUsl, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOXKEHHUS 00 OOIIUX
HeIsIX W MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero o6OpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O criel(uKe OUOIOruy, €€ 3HaYCHUU B TIO3HAHUU KUBOW MPUPO/IBI
U 00ecreueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmiectBa. CorjacHo
Ha3BaHHBIM TOJIOKEHUSIM, OIpPENENIEHbl OCHOBHbIE (YHKIMHU MPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouonoruu naéT MpeAcTaBiIeHUE O Menax, 00 oOmein
CTpaTeruu OOYy4YEeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buonmorus», ompenenser oO0s3aTENbHOE MPEIMETHOE
COJIEp)KaHHE, €ro CTPYKTYpy, paclpeleleHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3Y4YeHUs Y4eOHOTO Marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€HM,  JIOTHUKH
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM PE3yJIbTaTaM
oOydyeHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSTETbHOCTH/YUEOHBIX JIEUCTBUIM OOYYAIOIIMXCS MO OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mo Ouonorumm (10—11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIHUI TPEEMCTBEHHOCTH B HM3YyYCHHH OMOJIOTHH, Oyiaromaps
YyeMy B HEH MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUW  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
MPENCTaBICHU O 37A0pOBOM 00Opa3ze >KM3HU U OEpeKHBIM OTHOIICHHUEM K
OKpyXawuen npupoaHor cpeae. Ilosromy Hapsgy ¢ U3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJICHO BHUMAHWE HCIIOIB30BAHUIO MOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
NpOPMIAKTAKA  HACIEJCTBEHHBIX  3a00JIeBaHWI  YEJOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIECH MPUPOTHOM Cpene, aHaiam3a
BIIMSHUS XO35MCTBEHHON JESATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHWE BHHUMaHUS K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEO0OXOAMMOCThIO 00€CTIeUeHUs YCIOBHH I PEIICHUs] OJHON M3 aKTyaIbHBIX
3a/lay IIKOJIBHOTO OWOJIOTHYECKOTO OOpa30BaHUs, KOTOpas MPEearoaraet
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT GOPMUPOBAHKUE Y OOYUAIOMIMXCS MPEICTABICHUA O
HAy4YHOUW KapTHHE MHpa, paciiupsieT U 00001aeT 3HaHus O KUBOI mpupoe, e
OTJIMYUTEINIbHBIX MPHU3HAKAX — YPOBHEBOU OpPraHU3alMU U HBOIIOLMH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHWUS 3aKOHOB JKMBOW  MpUPOIBI, (opMupoBaHUS



(YHKIIMOHATIBLHON T'PaMOTHOCTH, HaBBIKOB 3JI0POBOTO M Oe30macHoro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIICHUS K KHUBOU
IPUPOJE U YETTOBEKY.

bonpmoe  3HadueHwe  OWONIOTMST  MMEET  TaKXke JUIA  PEHICHUS
BOCIIUTATEIbHBIX W PAa3BUBAIONIMX 3a7a4 CpeAHEero oOiiero o0Opa3oBaHMs,
colpaiu3anuu oOyvaromuxcs. M3ydenue Ouosnorun oOecrieurBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIUOHHBIX U
UH(OPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJIbTYphl, CIOCOOCTBYET
UHTErpalid OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSAMU U3 JAPYTUX Y4EOHBIX
IpeIMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HaszBaHHbIe
MOJIOKEHUST O TpelHa3HAYeHUH ydeOHOro mnpenMera «buosiorus» cocTaBUIH
OCHOBY JUIsl OIPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEICTABIEHHOTO B IPOrpaMMe M0 OUOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusa O0OIEH KyJIbTYphl, OMPEICISAIONIUE aJeKBATHOE IOBEICHUE
YeJI0BEeKa B OKPY>KaIOIIeH MPUPOIHOM cpefie, BOCTpeOOBaHHbIE B TOBCEIHEBHOMN
KU3HU U TPAKTUYECKOM NesarenbHoCcTH. Ocob0e MecTo B 3TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTeCTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHUEHTAIUSX JHUYHOCTH, CIHOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CtpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuana B Iporpamme o
OMOJIOTUM OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIluu
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4e€OHOTO MpeameTa
«buonorusy BeIIENEHBI CIENYIONUE CoAepKaTeabHbie nHuM: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owuosiormueckasi cuctemay, «Cucrema U MHOrooOpaszue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPHUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOMIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHU3allMi >KUBBIX CHCTEM pa3HOrO0 paHra W NPHOOPETCHHE YMEHUM
WCIIOJIh30BaTh 3THU 3HAHUS ISl TPAMOTHBIX JEUCTBUI B OTHOIIEHUU OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KHU3HEHHBIX MPOOIIEM.

JocTikeHne 1ienw u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONTUX 3aa4:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHHI O OMOJOTHYECKUX TEOPUSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TMPaBWIAX, CIyKaIIuX
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE
MHpa, O METOoAaX HAyYHOTO T[IO3HAHWS, CTPOCHUHM, MHOTOOOpasuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHHU3AIMH, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHrEe Y 00YUaIONMIUXCS TO3HABATEIIbHBIX, HHTCIUIEKTYATbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MpPOIIECCE aHAIN3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3TJISOB, UACH W MOAXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

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



OKpY>KalolllEro MHpa JKUBOM MPUPOABl HA OCHOBAHMM 3HAHUM M OIBITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHrue y OOYYalOIMXCS YMEHHMM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOXKHOCTU TTO3HAHUS YEJIOBEKOM >KHBOM
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYNbTYpPHI, 1Jisi POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOM KU3HHU
JUIS1 OLIEHKH TOCJIEICTBUN CBOEH AESATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MeEp
npoUIaKTHKU 3a00JIeBaHU.

B cucrteme cpeanero obmiero oOpa3zoBanus «buonorus», usyyaemas Ha
0a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanusi otBoauTcs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Henemno), B
11 KJIacce — 34 yaca (1 qac B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meroapl TO3HAHUS SKUBOM mpuponabl (HAOMIOEHUE, JKCIIEPUMEHT,
omnHcaHWe, H3MEpeHue, Kiaccuukaius, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdemoHcTpanuu:

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

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

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

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

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEIMET H3YYECHHS OHOJIOTHH.
OTnuuue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiicTBa OmocucTeM U HX pa3HooOpaswe. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIMA, KJIETOYHBIM, TKAaHEBbIM, OpPTaHU3MEHHBIH,
MOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTeOIICHOTHICCKHIA ),
ouocdepHsbIit.

JemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TIPU3HAKK JKU3HW», «YPOBHU
OpraHHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. llommepxkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTH — MOHOMEPHI OEIIKOB.
He3aMenumble ¥ 3aMEHHMMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYPBI OETKOBOI MOJICKYJIBI (IEPBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOMCTBa OeikoB. buonormueckue
(GyHKIMH OEIKOB.

depmeHTHl — Ouosnormueckue Karamuszatopbl. CtpoeHwe QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpatHas crnenududHoctb. Kodepmentsl. ButamuHsL.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KAaTAITH3aTOPOB.

VYrieBoapl: MoHOcaxapuibsl (TIIOKO3a, pubo3a u  JAe30KCUprO03a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiucaxapubl (Kpaxmaln, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlumuapl:  Tpurmunepuasbl, ¢GochoNUnuabl, CTepouasl. [ uapoduiabHO-
runpodoOHble cBoiicTBa. buomornyeckue QyHkiuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.



Hykneunoswsie xucnotel: JIHK u PHK. Hykineoruasl — MoHOMEpHI
HyKk1enHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronmoruss — Hayka o Kierke. Kierounas teopus — MpuUMep
B3aMMOJICUCTBUS U U (DAKTOB B HAYYHOM MO3HAHWUU. MeETONbl H3ydeHHUS
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIeTOK: 3yKapuOTHYecKas W Mpokapuoruuyeckas. OcobeHHOCTH
CTpoeHus npokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, dUBOTHOW H
rpUOHOMN KIIETKHU.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAaJHUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnwm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIIETKH:
MUTOXOHJpUH, TUIacTUAbL. [IponcxoxaeHne MUTOXOHIPUN M IIIACTUI. Bumisl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

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

Huarpammbr:  «PacnipeneneHrne XUMHYECKUMX JJIEMEHTOB B  HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupr u cxemsl: «lleproguyeckas TadIUIIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIIbI
oenkay, «Ctpoenue depmenta», «Hykmennossie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »>yKapuOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

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

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Jlabopatopuast padora Ne 1. «M3yueHue KaTaqTuTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopuass pabora Ne 2. «M3yueHue CTpOEHHUS KIETOK PaCTEHUH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUJIIAIUS (PHEPTreTUYECKUl 0OMEH) — JIBE€ CTOPOHBI €AMHOTO MpoIecca
MeTabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIISCTB W DHEPTHH B NOHUMAHUU
MeTaboIr3Ma.

Tuner oOmena BemecTB: aBTOTPOHBIM u TeTepoTpodHbIi. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®ortocunre3. CBeroBas M TeMmHOBas (a3bl (QorocuHTe3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUeHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIolIre 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
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuyHoro cuHre3a. I'eHermdeckas wuHdopmanus u JIHK.
Peanuzanus renernueckoi mHpopmanuu B KieTke. ['eHETHYECKUN KO U €ro
cBorictBa. TpaHckpuniusi — MarpuuHblii cuHte3 PHK. Tpancasuusa -—
Oouocunte3 Oenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKuCIOT. Poib
pubocom B OmocuHTE3€e OerKa.

Hexnerounsie ¢hopmbl xu3HU — BUPYCHI. MicTopust oTKpeITHS BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacteHudl, >KMBOTHBIX M 4YEJIOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmynoaeduiura yenoseka (BUY) — Bo36ynurens CITN da.
OOpatHast ~ TpaHCKpWMIIMs, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . Usanosckuii, K. A. Tumups3zes.

Taomuier u cxembl: «Tunbl nutanusy, «Metaboauzmy, « MUTOXOHIAPHUS,
«JHepreTuyeckuit oOMeny», «Xioporiact», «Potocuntesy, «Ctpoenne JJTHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeThyecKuii
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA MUK BHUpYycCa
CII1[a, 6axtepuodara», «Permxkarus JHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y nBoeHHE JHK 51
TpaHCKpUMIUs», «brocuntes 6enka», « CTpoeHue KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii MK, WM KU3HCHHBIM MUK KiIeTKH. MHTEepdaza m MuUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HAOOp — KapUOTHIIL.
JIMTUIONHBIA W TAaIUIOWIHBIA ~ XPOMOCOMHBICE  HAOOphl.  XPOMAaTHJIbI.
[{utonornyeckue OCHOBbI Pa3MHOXKEHUS W HWHIUMBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Iponecchl, npoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO34.

[Iporpammupyemast rubesb KJISTKH — aroITo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buabl
OecroJioro  pa3MHOKEHHS:  JIeJICHHE HaJABOE, TIOYKOBAHHE OJIHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE ISl CEIICKIINM.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meiio3a. IIponecchl, mpoucxoasimme Ha CTaausX Meiosa.
IloBenenue xpomocoM B Menose. KpoccuHrosep. buonornyeckuit cmsbICi U
3HA4YEHUE MENo3a.



["ameTorene3 — mpoiiecc 00pa3oBaHUsI IMOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U snyHUKH. OO0pa3zoBaHue U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30uj, SHIEKIeTKa) — CIepMaToreHe3 U OBOTEHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTo30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpysisius, opraHorenes. [loctambpuonansHoe pazsutue. Turbl
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxktepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslil iukny, «Permukanus [JHK», «Mutosy,
«Metiosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOLIEro», «SIHIeKIeTka MieKonuraromero», «KapuokuHes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAasI MOJAENb-aNIUIMKaus «JleneHue KIeTKny,
moaens JIHK, Mmoznens MetadazHnoit XpoMoOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnas pa6ota Ne 3. «HabmoneHne MuTo3a B KJIETKaxX KOHUYMKA
KOpEILIKa JIyKa Ha TOTOBBIX MUKPOIpPENapaTax».

JlaGoparopHas padora Ne 4. «M3ydeHHe CTpOSHHUS TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. lMcropus pa3Butus reHeTUKH. Ponb
IIUTOJIOTUM ¥ IMOPUOJIOTUH B CTAHOBJIEHWW TE€HETUKU. BKiam poccwiickux u
3apyOCKHBIX  YYEHBIX B  pa3BUTHUE TEHETUKU. MeToAbl  T€HETHKHU
(TUOPUIOJIOTUYECKUN,  LUTOTCHETHUYECKHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeThUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsI NPU3HAKOB, YCTAHOBJICHHbIE [
Mennenem. MoHOTHOPHUIHOE CKpEIIMBaHUE. 3aKOH €IUHOO00pa3us THOPHUIOB
MepBoro mnokojeHus. [IpaBwio JOMHUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpernuBaHue. 3aKOH HE3aBUCUMOTO  HAacCIeOBaHUS
npu3HakoB. [[uToreHeTHYECKWE OCHOBBI JTUTHOPUIHOTO  CKpPEIIUBAaHMUS.
AHanuzupytouiee CKpELIMBaHUE. Hcnons3oBanue AHAUTU3UPYIOLIETO
CKpENIUBAHUS VISl ONIPEACIICHHUSI TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAcJE€JOBAaHUIO TE€HOB. HapylieHue cuerieHuss TeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTU. | eHeTMUECKME KapThl.

I'eneruka mosa. XpoMOCOMHOE ONPEEIEHUE N0J1a. AyTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTepOorameTHbIe OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MMOJIOM.



N3MeHYUBOCTS. Bugplt  M3MEHYMBOCTH: HCHACJICJICTBEHHAas: U
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapualioHHBIH psx H
BapualioHHasi KpuBas. Hopma peakuum npuszHaka. KoiauuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKK U UX HOpMa peakiuu. CBOMCTBA MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH.

Hacnencreennas, uiau reHoTHNMYECKasi, U3MEHUUBOCTh. KoMOMHaTUBHAS
W3MEHYMBOCTb. Melo3 W TOJIOBOM TpPOILeCC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTallMOHHas W3MEHYMBOCTh. Kraccudukamums MyTaiiuid:
F€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalUH.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTMUECKHX PSJIOB B HACIEICTBEHHOM
m3MmeHunBocty H. M. BaBumoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuorun uvenoBeka. OCHOBHbIE METOAbl T'€HETHKHU
YEeJIOBEKA: TE€HEAIOTUYECKUH, OJIM3HEIOBBIN, UTOT€HETUYECKUH,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomoipto [1[P-ananu3a. HacnencrBeHHble 3a00JieBaHUS YEIOBEKA: T'€HHBIE
60J1e3HM, OOJIC3HN C HACJIEICTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe U TEeHepaTuBHbIe MyTaluud. CTBOJIOBBIE KIIETKH.
[TpuHIUIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4ecKkux Oone3Hel. Meauko-reHeTHUeCKoe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIUHCKOM TE€HETHUKH B TMPEJOTBPAIICHUM U JIEUCHHMH T€HETUYECKHUX
3a00s1eBaHUH YellOBEKa.

JlemoHcTpanuu:

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

Tabmumet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHWE U €r0
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS M €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpuagHoe  CKperIrMBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoaencTBUE aJUIeNbHBIX TIE€HOB», «l'eHeTudyeckue KapTbl pacTECHUH,
KUBOTHBIX U YeJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HaCIEIOBaHMUS,
CUEIJIEHHOrO0 ¢ Tmojom», «KapuoTumbl 4YenoBeka M JKUBOTHBIX», «Bumisl
U3MEHUYHUBOCTIY, «MoaudukanmonHas u3MeHIMBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eneTruka rpymnim KpoBuw», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoJeau-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHMpoBanue», «JluruOpuaHoe ckperniuBanuey, «llepexpéct
XpPOMOCOM», MUKPOCKOI U MuKpomnpemnapar «Jlpo3oduna» (Hopma, MyTaruu
(bOpMBI KPBUILEB M OKPACKH TeJia), repoapuii «I opox MoCeBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKHE PadoThI:

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

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

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

[Ipaktuueckass padora Ne 2. «CocraBieHne W aHAINW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenekuus Kak HayKa U IMPOLECC. 3apOKICHUE CEIEKIUU U TOMECTHKALIMS.
Yyenne H. M. BaBunoBa 0 IeHTpax MNPOUCXOKIACHUS U MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNEeKIIMU. MacCOBBIN 1 MHIUBUAYATbHBIA OTOOPHI
B CEJICKIIMH PACTCHUMN U KUBOTHBIX. OIllEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpeniuBanue — UHOpuauHT. Yucrtas nauHus. CKpelMBaHME YUCTHIX JUHUH.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuauzanuss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHes U
NOJIyYEHHUE TOJUILTOUAOB. JlOCTHKEHUSI CEJIEKUMU PACTEHHM, JKHUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK wu TpaHcreHHsix opranuszmoB. Kierounas
uHxeHepus. Kierounele KyJnbTypbl. MHKpPOKIOHAIBHOE  PAa3MHOXKEHUE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpobiembl. MO — reHeTH4ecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «lIeHTpBI MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTypHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akageMuka
M. ®. UBanoBay, «I[lomumnonaus», «O0BEKTH OUOTEXHOTOTUNY, «KitleTouHbie
KyJbTYpbl W KIOHHMpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX GOpM U
KyJbTYPHBIX COPTOB pacTeHuil, repdbapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble 1 NpakTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbI M JIOCTUKEHHS CEJIEKLIHMH PAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHMSI SBOJIIOLMOHHOW TEOPUHU. DBOJIIOLIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusiHue 3BONIIOIIMOHHON TEOPUH HAa pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATEIBHOCTD
MOSIBJICHHUS BHUJOB B IMAJCOHTOJIOTMYECKOM JIETONHUCH, TMEPEXOAHbIE (OPMBIL.
buoreorpaduueckue: cxoactBo u pasznuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3nyusi dMOPHOHOB pa3HbIX BHUJIOB
MM03BOHOYHBIX. CpaBHHUTEbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pYIUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX MyTeH y BCex
OpPraHU3MOB.

OpomounonHas Teopus Y. JlapBuHa. IIpennocbulku BO3HUKHOBEHHUS
JapBUHK3MA. J[BIDKYyIIME CHUIIBI 3BOJIOLUMHU BHIOB 1o [lapBuHy (M30BITOYHOE



pa3MHOXKEHHUE  TpHU OTPAaHUYEHHOCTH  PECYPCOB, HeonpeenEHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrokytiue cuiibl (paxTopbl) IBOJIOIUU BUOB B MpUpojie. MyTalMOHHbIN
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIe BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

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

[Ipucnoco01eHHOCTh OPraHU3MOB KaK pe3yJbTaT HBOMIONUHU. [Ipumepbl
IPUCTIOCO0JICHU Yy OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTAIINH.

Bun wu Bupoo6pazoBanue. Kpurepuum Buga. OcHOBHbIE (DOpMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomorusi.  dopmel  sBoMIONMU:  (prsieTHYECKas, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpatuMocTs HBOIOIUY.

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

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosuiep, A. H. CeBep1ios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIKM TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue OpPOJI KUBOTHBIX, «JTonmymsanumy,
«MyTarnmonHasi UI3MEHYUBOCThY, « Apomopdo3b», «Mnuoagantarumny, «O0mas
nereHepauus», «JBuxkymme cuiabl 3Boionun», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobmeHHOCTs OpraHu3MoBy», «['eorpaduyeckoe BUI000pa3zOBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIIHMS HACEKOMBIX C Pa3IUYHBIMUA THUIIAMU OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKIus «lIpruMepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb « OCHOBHBIC HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckass kapra mupa, KoJekiuus «DopMbl COXPAaHHOCTH
UCKOMAEMBIX KWBOTHBIX M pacTeHWi», Mojenb anmnukaiusa «llepekpéct
XpOMOCOM», BJaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLIILEB U
OKpacCKH TeJa).

JlaGopaTopHble M NpaKTUYeCKUue padoThI:

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

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

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIe TPENCTABICHUSA O 3apOXKACHUHU KU3HU. HayuHble rumotessl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIbHOE MOATBEPXKACHUE XUMUYECKOW »3Bomtouuu. HavanbHbie
sTambl Ouonornueckoi sBomronuu. [umoreza PHK-mmpa. ®opmuposanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKU U Ux
3BOJIONMS. DOPMUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



PazBuTHe xu3Hu Ha 3emuie no spaMm u nepuoaam. Karapxeii. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3olickas 3pa u €€ TepuOAbl: KEMOPHICKUA,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

KaiiHo3olickags »pa U €& TmepuoAbl: IAJEOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPOoLecCOB. OCHOBHBIE 3TAllbl
ABOJIIOIMU PACTUTEIBLHOTO U >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUN U
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

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

OBoOJIIOIMA ~ 4YeNOBEKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
NPEACTABICHUM O  IPOUCXOXKICHUM  4YeloBeKa. Meroabl  M3ydeHUs
aHTtporniorene3a. (CxoactBa M pa3iuyus  4YEJIOBEKA UM KUBOTHBIX.
CucreMaTHueCcKO€E NOJIOKEHUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel) — aHTpornorene3a.  HaciencrBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOImecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
UYenosek pasymHbld. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CyLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHMS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), Herpo-aBCTpaJioMJHasi (9PKBAaTOpUaNIbHASs), MOHTOJIOMHAS
(azuarcko-aMepukaHnckasi). UepTbl MOpUCTIOCOOIEHHOCTH  TMpECTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILIECTBOBAHUs. ENMHCTBO YEIIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

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

Tabmuiel U cxeMbl: «Bo3ankHoBeHne COJIHEUHOM cHCTEMBI», «Pa3BuThe
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeECTa TAJCOHTOJOTHYECKUX HAXOJOK TPEIKOB
COBPEMEHHOIO 4YeJIOBEKaY, «/lpeBHenme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFOAN», «HeI0BEeYECKUE pach».

O6opynoBanne: Mymspku — «[Ipoucxoxnenne  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAJIblla, KPOMAHbOHILIA), CICMKU WU
M300paKEeHHsI KAMEHHBIX OPYIUI TMEePBOOBITHOTO YeIOBEKa (KaMHH-YOIIIEPHI,
pyoOuna, ckpebna), TeoXpoHOJOTHYECKass Talnuma, KoJeKuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

[Ipaktuueckas padora Ne 1. «/3ydeHne HCKOMAEMbIX OCTATKOB PACTEHUMN
Y dKUBOTHBIX B KOJIJICKITUSX).

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

Tema 3. Opranu3Mbl 1 OKPYKAK0IIAs cpeaa.

DOKOJIOTMS KakK Hayka. 3ajJadyd ¢ pa3feibl  3Kojorud. MeTobl
AKOJIOTMYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAS, HA36MHO-BO3/yIlIHAs, TOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUEeCKUX (PaKTOPOB:
abnotuyeckre, OMOTUYECKUE M aHTPOINOreHHbIC. JleWCTBUE HKOIOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

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

buotnueckue  dakTtopel. Buubl  OMOTHYECKHMX  B3aUMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYEeCTBO, cuMOMO3 u ero Gopmel. [lapaszutusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HaueHue OWOTHYECKUX B3aUMOJCUCTBUN st
CYILIECTBOBAHMS OPTAaHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU MOMyasiuid. (OCHOBHBIE IOKa3aTeNH
MOMYJISIUN: YUCJICHHOCTh, TUIOTHOCTH, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

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

Tabnuupr u cxembl: kapta «IIpupoanbie 30Hb1 3eminn», «Cpensl OOUTaHUs
opranusmoBy, «®Dotomnepuonuzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSUU UHDY30puu-TyPenbkny, «[lumiesrie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKUue padoThI:

JlabopatopHas pabota Ne 3. «Mopdooruueckre 0COOEHHOCTH pacTEHUMN
U3 Pa3HBIX MECT OOUTAHUS.

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

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

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBbI.

Coo0mrecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHOIleH03a: BUAOBas,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTsl. CBs3U B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBEHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB uW TOTOK DSHEPrUH B
skocucreMe. Tpoduueckue (MUIEBbIe) YPOBHU dKOCHCTEMBI. [IHieBbie nenu u
cetu. OCHOBHBIE TIOKa3aTeIM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHUE THPAMHJIBI: TPOIYKIIUU, YUCICHHOCTH, OnMomacchl. CBOMCTBA
AKOCHUCTEM: YCTOMUHUBOCTh, CAMOPETyYJIsiius, pa3BuTe. CyKIeccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKocHUCTEMA
XBOWHOTO WJI ITUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03sIMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

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

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

KpyroBopotbl BemecTB u  OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrmnepona, azora). 30HaIBHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBO B Ouochepe 3emiu. AHTPONOTCHHbIE HM3MEHEHHS B
ouochepe. I'mobanbHbIC IKOJTOTHYECKUE TTPOOTIEMBI.

CocyimiecTBoBaHMEe  MPUPOALI U YeJIOBEYECTBa. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoWumBoctd  Ouocdeprl. OcHoBa
PAlMOHAIIBHOTO YIPABIEHUS MPUPOAHBIMU PECypcaMu U UX HUCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabnuupr u cxembl: «IlumieBrie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu nutanusy, «IKoIOruuecKas MUPaMUA,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  JIecay,
«JKocucTeMa XBOWHOro Jjeca», «buOIeHO3 BOIOEMaA», «ATPOLEHO3Y,
«IIpumepHbIe aHTPONOTEHHBIE BO3JEHCTBUS Ha Mpupoay», «BaxkHeimme
MCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHeimias
coctaBsitonias  Ouocdepbr», «DakTopbl Jerpajganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHusi Ouochepw», «OO0mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: MoeNb-anTuInKanus « TunuuHeie OMOLIEHO3bI», TepOapuii
«PactutenbHble  cooOmiecTBa», koiekuun — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAICKAIINE K PA3HBIM SKOJOTUYECKUM TpyMIam
omHoro Buma, Kpacnas xuura Poccuiickoit ®enepanuu, H300paKeHUs
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHSA IIPOTPAMMBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI OOYyYalolIMMHCS MpOorpaMM CpeaHero oOmero oOpa30BaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NTUYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus
BBIJICJICHBI ~ CJIEAYIOIME  COCTAaBISIOIIME:  OCO3HAHHME  O0ydYaroIUMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIIbHOCTH U CaMOOTPE/IEICHUI0, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHH, LIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKIEHUN TUYHOCTU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO  3HAHWA, TOTOBHOCTb M  CIIOCOOHOCTh  OOYYaroluXcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «BbHOIOTHs TOCTUTat0TCs
B €IMHCTBE Yy4ye€OHOM M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHSATHIMHU B OOIIIECTBE MPABUJIAMHU U
HOpMaMH  TIOBEJACHUS M  CIIOCOOCTBYIOT  TpoIleccaM  CaMOIMO3HaHUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3ULIMKM JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY U MPABOMNOPSIKY, YEJIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBa)XEHHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€IUI0 H TpagulusM MHOTOHAIMOHAJIBbHOIO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHX YOECKICHHI,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIPOIECCE
peanu3alui OCHOBHBIX HAIpPAaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIUM  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBAa;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENbHOCTA MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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



YMEHHUE YYUTHIBATH B CBOUX JIEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOCH C pa3HbIMU YOKIECHUSAMU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
y4eOHBIX, TO3HABATENbHBIX W UCCIENIOBATEIbCKUX 3aJlay, YBAKUTEIHbHOTO
OTHOLIECHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBOXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 WU NaMITHUKAM
IpPUPOJIbI, NOCTHKEHUsAM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

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

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO U 3amurte OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

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

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

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHATHS LEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3ICHCTBHUS KUBOW MPUPOABI U €€
LEHHOCTH,;

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

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

MOHUMAHUE M peau3amus 3I0pPOBOr0 M 0e30macHoro olpa3a >KU3HU
(3mopoBoe  TMTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATUW W OTAbIXa, pEryJsipHas Qunyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETCGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTU TPaBUJI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsAX, YTPOKAIOIIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

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

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYIOTIO0HE;



TOTOBHOCTh K aKTHMBHOM NIESTEIBHOCTU TEXHOJOTMYECKOW M COLIMATBHOMN
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH "
CaMOCTOSITEIIbHO BBITIOIHATH TaKYyIO AEATEIbHOCTD;

UHTEpPEC K pa3audHbiM chepaM mnpodeccuoHanbHOM J1eITeIbHOCTH,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp OyayIieil npodeccun U peann3oBbIBaTh
cOOCTBEHHbIE KU3HEHHbIC TUUIAHbL;

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

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU II€IeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOM KYJbTYpbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXHBIX MOCIEACTBHM JId
OKpY>Karollel Cpeibl;

OCO3HaHHUE TI00abHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HAIIPABJICHHBIX HAa COXPAHEHHUE PABHOBECHUSI B JKOCUCTEMAX, OXPAaHY BHUJOB,
AKOCHUCTEM, OHOChEphI);

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

HaJU4YUuE€ pPa3BUTOrO HAKOJOTHMYECKOIO  MBIIUICHUS, 3KOJOTHYECKOU
KYJIbTYpbI, OIbITA JEATEIBHOCTH HKOJOTHMUYECKON HAMPaABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHON U COLMATIBHOM
IpPaKkTHUKE, TOTOBHOCTH K Yy4YacTHIO B MPAKTUYECKOW JEATEIBHOCTH
AKOJIOTMYECKOM HAINPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

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

COBEPIIECHCTBOBAHUE SI3bIKOBOM M UMUTATENIbCKON KYJIBTYPhI KaK CpeICcTBa
B3aUMOJICUCTBUS MEXKy JIFOAbMU U MMO3HAHUS MUPA;

MOHUMaHuEe chenupuK OWOJIOTHH KaK HayKd, OCO3HaHUS €€ poyid B
(GbopMHUpPOBAHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
MIPEICTABICHUS] 00 OKPYXAIOIEM MUPE KaK O €UHCTBE MPUPOJIbI, YETOBEKa U
oO0IiecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

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

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OHMOJOTHMYECKHX 3HAHUU B IEJAX
MOBBINICHUS] OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  [O3HAHUsS, MCIOJb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
($aKTOB U UMEIOIIMXCS JAHHBIX C IEbI0 MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEBHO MCIIOIB30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHMWE IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSTEIbHOCTh UHUBUIYAIBHO U B TPYIIIIE;

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

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ y4yeOHOro  mpeaMmera
«buonorus» BKIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyJarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIEPUMEHT U JAPYruX),  YHHUBEpCajbHble  y4eOHBbIE  JCHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATBHOM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLUU
o0yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbBIE
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OCBOCHHSI MPOrPAMMBI CPEIHEr0 OOIIETro
00pa30oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO  (OpMyJIUpOBaTh M aKTyalIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIICHUS
(ananuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTHUMU TOHSATUSIMHU );

OMpeNeNsaTh LeIn NEATeIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUHU UX
JOCTH)KEHHUS, COOTHOCHTH pPE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PpACCYXACHUS (MHIYKTUBHbBIC, AEIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;



NPUMEHATh  CXEMHO-MOJIEJIbHBIC  CpPEACTBA ISl  MPEACTaBICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUHN B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTax,
a TaKkKe TMPOTUBOPEUMH pa3HOrO pOJia, BBIABICHHBIX B  Pa3IMYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBHE
pE3yIbTaTOB IIEJISIM, OLIEHUBATH PUCKH MTOCIICICTBUH NEATEIHLHOCTH;

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

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBUS

BJaJIeTh  HaBBIKAMHU  Y4€OHO-HCCIIENOBATENbCKOM WM MPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pelieHusi MmpodiieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIOJB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO TIOJIYYCHHIO HOBOTO
3HAHWSA, €0 HMHTEpIpeTauy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMU U METOJIaMHU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTeIbHOU
TESATSIIEHOCTH 1 )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apTyMEHTHI JUIS JI0Ka3aTelbCTBA
CBOMX yTBEPXKJICHUM, 3a7aBaTh MTAPAMETPhl M KPUTEPHH PEIICHUS;

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

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABJICHHBIN IMOMCK MEepeHOca CPEJICTB U CIIOCOO0B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

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

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC UCH, ITPEJIaraTh OPUTHHAIBHBIC TOAXOIbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSPHOM  JUTEparype, OMOJIOTHUYECKHUX
CJIOBapsX M CHPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B VHTEpHETE),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope Ouojornyeckor uHPOpMAMK, HEOOXOAMMOM JUISl  BBITOJHCHHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HWCIOJB30BaHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY MpeJCTaBICHUS
ouosiorndyeckor wuHGOpManu (CXeMmbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

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

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHUKAIlMM BO Bcex cdepax KU3HHU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB JHAIIOTA WU JUCKYCCHH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHYSI, TOHUMATh
HAMEpPEHUsl JPYruX JIIOJIeH, TMPOSBIATH YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
UHIAUBUIYabHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBblI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

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

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

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

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

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B Pa3TUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

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

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHUM I1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIBHO  OCYIIECTBIISITh  IO3HABATEJIbHYI)  JI€SITEIBbHOCTD,
BBISIBJISITE TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a7a4ydl B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYaIUsX;

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh  y4yeOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJICHUIO IIUPOKON SPYAUIIUU B
pa3HBIX 00JIACTSAX 3HAHHMM, MOCTOSHHO ITOBBINIATH CBOM 0Opa30BaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM W MBICIMTEIbHBIX MPOILIECCOB, UX PE3YyJbTaTOB M
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,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP C TTO3HMIIUHU JPYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHenuduueckue s y4eOHOro mpeameTa
«buonorus» HayuyHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUU MO OCBOCHHIO,
UHTEpNpEeTallud M MNpeoOpa30BaHUIO 3HAHUM, BHJABI JEATEIBHOCTH IO
MOJIYYCHUIO HOBOT'O 3HAHMS M NMPUMEHEHUIO 3HAHUM B Pa3IUYHbIX Y4eOHBIX
CUTyallMsIX, a TaKKe B pPEAIbHBIX >XU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIE pe3ysbTaThl MPEICTABIEHBI M0 roAaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO NpenamMera «buonorus» ¢ 10
Kjacce NOJKHBI OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa U HAyYHOI'O MHPOBO33PEHHUs, O BKJIAJE
POCCHHCKHX M 3apyOE€XHBIX YUYEHBIX-OMOJIOIOB B pa3BUTHE OWOJIOIMH,
(PYHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl PELIEHUs] )KU3HEHHBIX 3a71ay;



YMEHHUE PacKphIBaTh COJAEpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHSTHH:
KU3Hb, KJIETKA, OpraHu3M, MeTabosm3M (OOMEH BEIIeCTB U MpeBpallcHue
SHEPruu), roMeocTa3 (camoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penipoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE H31aratb OWUOJOTMYECKHe TEeOpuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYJISpHOU Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBusiosa) u ydeHus (o 1ieHTpax MHOTO00Opa3us u
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaIeTh METOJJaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOJICHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIJBIDKCHHUE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILICHUs YHEPTUU B KJIETKE, (DOTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecKOro OOMEHa, XeMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJyYCHHbIC 3HAHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJIST TPUHATHS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM
KU3HU C TEJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXAIOIIUX JIOJIeH, COONIOeHUs HOPM TPaMOTHOTO TIOBEJCHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHUKEHUH COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIs PallMOHAJIBHOTO
IPUPOIOTIOTH30BAHNS;

yMEHHE pellaTh JJIEMEHTApHbIE TEeHETUYECKUE 3a/Jadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUTHOTO CKPEIMBAHUS JIJIsl TIPEACKA3aHMS HACJIEIOBAHUS TIPU3HAKOB Y
OpraHU3MOB;

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

YMEHUE KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMANHNK, HAYIHO-
MOMYJISIPHBIE MaTepUalIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIEAOBAHHUIN B
OMOJIOTH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIICHUS,
0000masi OuoNorMYecKyr0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

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

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



yYMEHHUE PacKphIBaTh COAECpKaHHe OMOJOTUYECKUX TEPMUHOB U MOHSATUMA:
BUJI, TOMyJsAUMs, TeHODOH, OHBOIIOLMS, JBIWKYyIHME CHIbl ((PaKTOphl)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI,
LEeNY TUTaHUs, IKOJIOrMYecKas nupamuaa, OuoreoneHos, onocdepa;

yMEHHUE u3JaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAas Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. Bapa, uepenoBanus riiaBHbIX HalpaBJICHUA U
nyteit sBomouun A. H. CeBepiioBa, yuenust o 6uocdepe B. 1. Bepnazackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHHE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIJIBIDKCHHE  TUIIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX
O0OBEKTOB: BHJIOB, MOMYJSIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTU IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHWU3MOB, JIEUCTBHSI HKOJOTHYECKUX (HaKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJYYCHHBIC 3HAHUS ISl O0BSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JJIsl IPUHATUS TPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C TeJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXAIOIIUX JIIOJH, COOMIOIEHUs HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaIoIel MPUPOTHON cpelie, TOHUMaHue HeOOXOAMMOCTU HUCIIOIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

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

yYMEHHUE BBITIOJHATH J1a00OpaTOpPHBIE U MPaKTUYECKUe padOThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOUYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMANHMK, HAyIHO-
MOMYJISIPHBIE ~ MaTepuaibl), pPacCMaTPUBATh TIJIOOAIBHBIE DKOJIOTHYECCKUE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 11O OTHOIIECHUIO K HUM COOCTBEHHYIO
MTO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001mmasi OWONOTHYECKYyr0 HWH(MOpPMAIMI0O U3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe Koan4yecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIE)
n/ pas3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bceero oOpa3oBaTe/ibHbIE pecypchl
n MporpaMmMabl padoThbI padoThbI
bubnuorexa [JOK
L brosorust kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
5 JKuBble cuCTeMbI U BX 1 bubnuorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U g 1 bubmnoreka IIOK
CTPOCHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KuzHenesaTenbHOCTh 6 bu6anoreka LIOK
KJIETKH https://m.edsoo.ru/7f41¢292
Pazmuoxxenue u
5 N 5 1 bub6anoreka LIOK
JHBHILY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HaciencTBeHHOCTE U
6 W3MEHYUBOCTh 8 15 Bubmiorexa HOK
' https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnunorexa LIOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
P
8 C3CPBHOC BpEMA 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOITPAMME



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

11 KITACC

HaumeHoBaHUe Koau4vecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPorpamMmsbl padoThI padoThI
1 DBOJIOLIMOHHAS 9 1 bu6mmoreka [IOK
Oounostorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBEHUE U
2 a3BUTHE XKU3HUA 9 0.5 bubnmorexa LHOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 O — 5 1 bubmuorexa [JOK
pyarot https://m.edsoo.ru/7f41cc74
cpena
CoobmectBa u
4 AKOJIOTHYECKHUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nmoreka [JOK
P
> C3CPBHOC BpeMi 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[TPO'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

MHHEPAJIBHBIC COJIN

10 KJIACC
Ne KoauuecTBo 4yacoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KoutpoabHbie IpakTnyeckue
Beero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
1 HOJIOTUS B CHCTEME 1 »
HayK https://m.edso0.ru/863e632
a
MeTtonabl mo3HaHUI
YKUBOU IIPUPOLBL.
[TpakTuueckas padora No
bubanoreka LIOK
1 «cnonp3oBanue
2 1 0.5 https://m.eds00.ru/863e612
Pa3TUYHBIX METOJIOB MPHU "
H3Y4YEeHUU B
OHOJIOrHYECKUX
00BEKTOBY
bubnunorexa LIOK
buonornyeckue cuctemsl,
3 1 https://m.eds00.ru/863e656
MPOLIECCHI U UX U3YUEHUE 4
XUMUYECKUU COCTAB but6mmoreka [IOK
4 kiaeTku. Boga u 1 https://m.edso0.ru/863e674

€



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. CoctaB u

bubnunoreka LIOK

5 https://m.eds00.ru/863e6b7
CTpOeHHE OEJIKOB )
DepMEHTBI —
OMOJIOTUYECKHE
KaTaJlu3aTOpPHI.
JlaboparopHas pabota Ne bubmmoreka [JOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTaJTUTHYeCKON 2
aKTUBHOCTH (pEpMEHTOB
(Ha mpuMepe amuIIasbl
WM KaTaiasbl)»
bubnmorexa LIOK
7 VYrnesoasl. JInnuae https://m.edso0.ru/863e687
0
bu6nmorexa LIOK
8 HywenHoBEIe kiCIOTH https://m.eds00.ru/863e6d5
ATO
C
Hcropus u meTobl bu6muoreka [JOK
9 U3y4YEeHUs KIIETKU. https://m.edsoo.ru/863e6e8
Krnerounas Teopust 8
10 Kierka xak nenocrHas
KHUBasi CCTeMa
Crpoenue bubnuoteka [JOK
1 AYKAPUOTUYECKON 05 https://m.eds00.ru/863e6ff0

kieTku. JlaboparopHast
pabota Ne 2 «M3yuenue

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

CTPOCHHS KJIETOK
pacTeHul, )KUBOTHBIX,
rpu0oB 1 OaKTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax u ux
OITHCAHUE

OOMEH BELLECTB WU

bubnuorexa [IOK

12 https://m.eds00.ru/863e766
MeTaboIr3M c
DOTOCHHTES. bubnuorexa [JOK
13 https://m.eds00.ru/863e7¢9
XeMOoCHHTE3 8
N but6mmoreka [IOK
14 DHepreTureckuii oomen https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. J[eeHne KIeTKH.
Muro3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habnromenne MuTo3a B 05 https://m.edso0.ru/863e7dc
KJIETKaX KOHYUKA 4
KOpeIIKa Jyka Ha
TOTOBBIX
MUKpOTIpernaparax»»
BbuocunTes Oenka. bubnunorexa LIOK
16 Peakuusa matpuyHoro 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

bubnunoreka LIOK

Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oenka .
Hexnerounsie popmbl Bubmorexa IIOK
18 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubmnoreka IIOK
o https://m.edsoo0.ru/863e81b
19 OpPMBI Pa3MHOKEHUS 6
OpTaHi3MoB https://m.edso0.ru/863e831
€
. bu6mmoteka [IOK
2 M
0 enos https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
MOJOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas paboTa Ne bubmorexa [JOK
21 - 0.5 https://m.edso0.ru/863e81b
4 «3yueHue cTpoeHus 5
IIOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenapaTax»
bubnunorexa LIOK
NuauBunyansHoe
22 https://m.edso0.ru/863e843
pa3BUTHE OPraHU3MOB 5
I'eneTnka — Hayka o
K bubnunoteka LIOK
23 HACJIEACTBEHHOCTU U

U3MCHYHNBOCTH

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
MoHoru6puaHoe 8
CKpeIMBaHHE
UTHOpHIHOE
A P bubmuoreka [IOK
CKpelniuBaHue. 3aK0H
25 https://m.edsoo.ru/863e89a
HE3aBHUCHUMOTO 4
HacJIeI0BaHUS IPU3HAKOB B
Cuenennoe
HacJe10BaHUE
MIPU3HAKOB.
JIaGoparopHas paboTa Ne
5 «A3yuenne bubmuoreka [JOK
26 | pe3ympTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30( Bl Ha TOTOBBIX
MUKpOTIpernaparax»»
I'eneTunka moma.
bubnunorexa LIOK
Hacnenosanue
27 https://m.edso00.ru/863e8c6
MPU3HAKOB, CIIETITICHHBIX 0
C TOJIOM -
N3MeHUYnBOCTb. Bu6 OK
OTeKa
28 Henacnencrennas 0.5 nosmoreka 1

HU3MCHYUBOCTS.

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
BapHUaLMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennast
W3MEHYHUBOCTbD.
JlaboparopHas pabota Ne

bubmuorexa [JOK

29
7. «AHanu3 MyTaluun y 05 https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MHUKpOTIperiapaTax
bu6nuorexa [IOK
30 I'eneTuka yenoBeka https://m.edso00.ru/863e8d7
8
PesepBHbIii yPOK.
O06o0meHue Mo Teme
31 «HacnencTBeHHOCTD U
HU3MEHYHBOCTh
OpPTaHHU3MOB»
bubnunorexa LIOK
Cenekuus Kak HayKa U
32 https://m.eds00.ru/863e921
npoiiecc 4
MeToabl U JOCTUKEHUS but6mmorexa [IOK
33 CEJIEKIINH PAaCTeHUU U https://m.edso0.ru/863e921

KHUBOTHBIX

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

34 buorexnonorusa xak
0oTpaciib IPOU3BOACTBA

bubnunoreka LIOK

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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



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

11 KITACC

Ne KoanuectBo yacon
DJIEKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcbl
n
DBONIONUS U METO/BI €€ bubmmorexa [JOK
1 1 https://m.edso00.ru/863ea20
W3Y4YCHUS o
Wcropus pa3Butus bu6nuoreka [JOK
2 npeAcTaBiIeHUN 00 1 https://m.eds00.ru/863e957
3BOJIIOLUU 0
bu6nuorexa [IOK
3 Muxkpo3Boironus 1 https://m.eds00.ru/863e9c1
€
ITonyAuus kak
3JeMEHTapHas eIMHUIA
BHa U DBOJOLNH. bubnunorexa LIOK
4 JlabopaTtopHas pab6ota Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHHME BHIOB MO 6
MOP(OJIIOTHIECKOMY
KPUTEPHUIO»
JIBMOKyIIME CUITBI bubmuoreka [IOK
5 (p;meMeHTapHbIe 1 https://m.edso0o.ru/863e9da
(aKTOphI) IBOIIOLHH 4
6 EcrecTBennbIil 0TOOD U 1 bubnuorexa [JOK



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! 3BOMIOLMN:

MPUCIIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHas pabota Ne 0.5 bubmuoreka [IOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hamnpasnenus u nytu bubmorexa LOK
8 https://m.edso00.ru/863e9c1
MaKpO3BOTIOITUN o
9 HeoGpatumocts
ABOJTIOIINH
10 Wctopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTtessl bubnunorexa LIOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eab5a
Ha 3emuie 6
PasButHe xnu3HM Ha bubnunorexa LIOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
nepuoaam [
13 OCHOBHBIC 3TaITbI 0.5 bubmuorexa [{OK

DBOJIOLHU

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

PacTUTENBHOTO U
YKUBOTHOTO MHUpa.
[IpakTrueckas padota No
1 «M3yuyenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )

[}

CoBpeMeHHas cucTema

bubnuorexa [IOK

14 https://m.edsoo.ru/863ea48
OpraHUYEeCKOTO MUpa e
OBOIIOLUS YeIOBEKA bubmnoreka IIOK
15
(a"TpOMIOTECHE3) https://m.edsoo.ru/863eac2c
JIBMOKyIIME CUITBI bubmuoreka [IOK
16 | (daxTopsi) https://m.edso00.ru/863ead4
aHTpOTOreHe3a 4
17 OCHOBHBIE CTaINHN
JBOJIOLMH YEIOBEKA
YenoBeueckue pacel U
18 MIPUPOIHBIE aqalTaIlluN bubnuorexa [JOK
pHp https://m.edsoo.ru/863eaea?2
YyeJIOBEKa
PesepBHbIii yPOK.
O00011IeHIE IO TEME
19 «Bo3HUKHOBEHNE U
pa3BHTHE KU3HU HA
Semiie»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea8bc
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

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

JlaboparopHas pabota Ne

3. «Mopdonoruueckue

OCOOCHHOCTH PaCTCHHIMA

13 PasHbIX MeCT bubmuorexa [JOK

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

4. «BrnusiHue cBeTa Ha

POCT U pa3BUTHE

YEPEHKOB KOJICYCa
bu6nuorexa [IOK

23 buotnueckue paxTopsl https://m.edso0o.ru/863eb34

8

DKOJIOTUYECKHUE

XapaKTEPUCTHKH

TIOMYJISIIIAH.

24 [IpakTuueckas pabora Ne 0.5
2 «[Toncuér mioTHOCTH
MONYJISALMNA pa3HBIX
BHJIOB PACTEHUI»

Coo0riecTBa OpraHu3MOB bubmorexa HOK

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

26 DKOJIOTUYECKHNE CUCTEMBI bubmuorexa [{OK

(KOCUCTEMBI)

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
OcCHOBHBIEC TTOKa3aTeIn
9KOCHUCTEMBEL.
27 DKOJIOTrHYecKue 1 bubmorexa OK
. https://m.edso0.ru/863eb5fa
nupamuisl. CBOMCTBA
skocucteM. Cykueccust
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubnmorexa HOK
30 1 https://m.edso00.ru/863ebb5
AKOCHCTEeMa 3eMIIH o
3aKOHOMEPHOCTH bubmuoreka [JOK
31 CYIIECTBOBAHHMS 1 https://m.edsoo.ru/863ebd1
ouochepst 6
30 YenoBeuecTBO B 1
ouochepe 3emnu
bu6nunorexa LIOK
CocymiecTBoBaHE
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YeIOBEYSCTBA o
PesepBHBIil ypoOK.
34 O06001eHre TeEMbI 1
«Coo0rmiecTBa
9KOJIOTHYECKHE CHCTEMBD»
OBILIEE KOJIMYECTBO
34 2.5

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
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




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






