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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl MO0 OMOJOTHU TEOPETUYECKYIO OCHOBY AJIS
OTpesieNieHus] MOAXO00B K (DOPMUPOBAHMIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBuiM: KoHUenrtyaiabHbele mnojoxenus DProC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COJEep)KaHus, pe3ylbTaToB OOy4YeHHS U
TpeOOBaHUIl K YPOBHIO TMOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 0OOIIMX
HEeSIX W TMPHUHIMIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbI
cpeaHero oo6bmiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke
MOJIOKEHUS O criennduke Ononoruu, e€ 3HaYeHUH B TIO3HAHUU YKUBOU MPUPOIBI
u o0ecreyeHnHu CyIIeCTBOBAaHUS deloBedeckoro obmectBa. CorjiacHo
HA3BAHHBIM TIOJIOKEHUSIM, OIpeNeJIeHbl OCHOBHBIE (DYHKIIMM MPOTPAMMBI TIO
OMoJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ja€T MNpeACTaBICHUE O LEsAX, 00 oOmiei
CTpaTrernu OOy4YeHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOIIUXCS CpPEICTBAMHU
yaeOHOoro mpenmera «buomorus», ompenenseT o0s3aTeNbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHHe N0 pa3fenaM U Temaw,
PEKOMEHIyEMYIO TIOCTIEI0BATEIbHOCTh HW3YYCHHsS] Y4YEOHOro Marepuaia ¢
y4€TOM  MEXIIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBSI3€H,  JIOTHUKU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yUarOIIMXCs.

B nmporpamme mo OHWOJOTMH TaKKe YYHMTHIBAIOTCS TpeOOBaHHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METalpeIMETHBIM M TPEIMETHBIM pe3yibTaTaM
oOyueHuss B (GOPMUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIHHOM
JeATEeIbHOCTU/YUeOHbIX JEUCTBUN OO0YyYaromMXCsl MO0 OCBOEHHUIO COJIEpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mno Ouonormm (10—11 xkmnaccel, ©a30BbIi ypOBEHB)
peaii30BaH MPUHIUI MPEEMCTBEHHOCTH B W3Y4YEHHH OWOJIOTHH, Oilaromaps
yeMy B HEH MpOCMAaTpUBAeTCs HAmNpaBICHHOCTh HA pa3BUTHE 3HAHUIA,
CBSA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHPOBO33PECHHUS,
[IEHHOCTHBIX  OpPWUEHTAIMA  JUYHOCTH,  OKOJOTMYECKOTO  MBIIUICHHUS,
MPEJCTaBICHUN O 3J0POBOM 00pa3ze KU3HHM U OEpPEeKHBIM OTHOIICHHEM K
OKpyXawuied npupogHo cpeae. Ilosromy Hapsigy ¢  U3y4YEHUEM
001IEOMOIOTUYECKUX TEOpHd, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX TMPOTEKAIONIMX B HHUX IMPOIECCOB B
nporpaMmMe 1o OHOJIOTHH YJIEJICHO BHUMAHHUE WCIOJIB30BAHUIO TOTYyYEHHBIX
3HAaHWW B TIOBCEIHEBHOM JKU3HU IS PEIICHUs IPUKIIATHBIX 3a7a4, B TOM YHCIIE:
OpopUIaKTUKKA  HACIHEACTBEHHBIX  3a00JI€BaHUW  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJBTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
[eJIeCO00pa3HOro TMOBEJEHUS B OKpYXalollled NpUPOJHON cpele, aHalu3a
BJIVSTHUST XO3SHCTBEHHOU JESITETbHOCTH YEeJIOBEKa HAa COCTOSTHUE TPUPOIHBIX U
UCKyCCTBEHHBIX  JKOCHCTEM. YCWICHHE BHUMAaHHSI K  NPUKIATHON
HampaBleHHOCTH  ydyeOHOoro  mpenmera  «buomorus»  TPOAMKTOBAHO
HEOOXOIUMOCTBIO O0ECIIEUEHUsI YCIOBUM NIl PEIICHMs] OJTHOM U3 aKTyaJIbHbBIX
3a/lady MIKOJIBHOTO OHOJIOTMYECKOro 00pa3oBaHUsA, KOTOpas MpeanoJiaract
(opMupoBaHue y 00yyarolmmxcs CIOCOOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM
JUHAMMYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUDA.

buonorust Ha ypoBHE cpeAHero oouero oOpa3oBaHMs 3aHMMAET Ba)KHOE
mecto. Ona obecrieunBaeT GOPMUPOBAHHUE Y OOYUAIOIINXCS MPE/ICTABICHHIT O
HayYHOW KapTHHE MHpA, PACIIMPSET 1 0000IIACT 3HAHKS O XKHUBOI HPUpOE, ¢€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3aliy U DBOIIOLHH, CO3MaET
yCIOBUSL JJIsi: TO3HAHUS 3aKOHOB JKMBOM  INpupoAsl, (HopMUpOBaHUS



(YHKIIMOHAIBPHOW TPaMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30mMacHOro odpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOIO OTHOIIEHHUS K YKUBOH
MIPUPOJE U YETOBEKY.

bonpmioe  3HaueHwe ~ OWMOJNIOTMS  MMEET  Takke JJIA  PEHICHUS
BOCIUTATENBHBIX M Pa3BUBAIONIMX 3aJad CpeaHero ooOiero oOpa3oBaHMUS,
couuanu3anuu oodydarommxcs. M3ydenne OHojoruu oOecrednBacT yCIOBUS
IS dbopmMupoBaHus MHTEJUIEKTY AJIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(GOPMALIMOHHBIX ~ HABBIKOB, JICTETUYECKON  KYJIBTYpHl, CIIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUI C MPEACTABICHUSIMU U3 IPYTHX y4eOHBIX
npeIMeToB, B 4YacTHOCTH, (GuU3HMKH, XuMuU u Teorpaduu. HasBanHbie
MOJIOKEHUSI O TpeJHa3HAadeHUH y4ueOHoro mpeamera «buomorus» coctaBuiu
OCHOBY [UIsl OINpPENENCHHUS NOJAXOJ0B K OTOOPY M CTPYKTYpPUPOBAHHUIO €ro
coJiep KaHusl, IPEICTABIEHHOTO B TPOrpaMMe 10 OMOJIOTHH.

OTt60p conepxanusa yueOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH € MO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYaromuecs: JOJKHbI OCBOMTH 3HAHMS U YMEHMS, 3HAUUMBIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPENCIAIONIUE aJCKBATHOE IOBEJCHUE
YeJIoBeKa B OKpY Karollel MpUpoaHON cpelie, BOCTpeOOBaHHbBIC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTebHOCTU. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTHl  COAEp’KaHUsA, KOTOpbIE CIYy>KaT OCHOBOM IS
dbopMupoBaHUsS TPEACTaBICHUA O COBPEMEHHON €CTeCTBEHHO-HAYYHOU
KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALMUAX JIMYHOCTH, CIOCOOCTBYIOIIUX
ryMaHH3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHUE COJAEpX aHUs y4eOHOro Marepuaia B IpOrpamMme 1o
OMOJIOTUM OCYUIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3aLNU
U SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType Y4eOHOTo MpeameTa
«buonorusy BbIIENEHBI CIENYIOLUUE COAepKaTeIbHbIe JIMHUU: «buomorus kak
HayKka. MeToibl Hay4HOro no3HaHus», «Kierka kak Ouojgornyeckas CucTeMay,
«Opranusm kak Ouosornueckas cucrtemay, «CucreMa u MHOrooodpasue
OPraHUYECKOTO MHpPa», «IBOJIOLUSA KUBOU NPUPOIABD, «IKOCHCTEMBI H
MPUCYIIAE UM 3aKOHOMEPHOCTH.

enp m3ydenus yueOHoro npeamera «buosiorusi» Ha 6a30BOM ypOBHE —
OBJIAJICHHE OOYYaIOIIUMKCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allMd >KUBBIX CHCTEM pa3HOr0 paHra W NpUOOpETeHHE YMEHH
UCIOJIb30BaTh 3TW 3HAHUA JJI1 TPAMOTHBIX JIEWCTBUM B OTHOIIEHUH OOBEKTOB
YKUBOUW PUPOJIbI U PELICHUS PA3TNYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTkeHrne 1enu u3ydeHus yueOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a]1ay:

OCBOCHHME O00YYaIOIMMHCS CHUCTEMbl 3HAHU O OMOJOTHYECKUX TEOPUSX,
YUYECHMSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3aX, TMpaBWiax, CIyXKallux
OCHOBOM 11711 (pOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[IO3HAHUS, CTPOEHUU, MHOroO0Opasuu u
OCOOEHHOCTSIX JKHMBBIX CHUCTEM DPA3HOTO YpPOBHS OPTraHMU3allMH, BbLAAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAaHUSAX B OMOJIOTUH;

dbopMHpoBaHrEe y 00YyYaIOIIMXCSl MO3HABATENIbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISI0B, UAEH U MOAXOAOB K U3YUYEHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPraHU3alUY;

CTaHOBJICHHE Yy OOydJarmommxcsa oO0ueil KyiabTypbl, (YHKIIMOHAJIBLHOM
IPAMOTHOCTH, pPa3BUTHE€ YMEHHMH OOBSACHATH UM  OICHUBATH  SIBJICHUS



OKPY’KaIOIIET0 MHUpPa >KMBOM NPHPOABI HAa OCHOBAaHWM 3HAHUW U OIBITA,
MOJTyYEHHBIX TPU U3YYEHUU OMOJIOTHH;

dopMupoBaHue y oOOydarolUXCS YMEHHH WUTIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHWHM B MPAKTUYECKOM IESATENbHOCTH YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIUTAaHHUE YOSKIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
NPUPOJIbI, HEOOXOAMMOCTH OEpEeXKHOTrO OTHOIICHHS K HEW, coOMoaeHus
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOJIOTUYECKUX UCCIEeI0BAHUI;

OCO3HaHUE IIEHHOCTH OMOJOTMYECKUX 3HAHWUW MJISl TOBBIIMICHUS YPOBHS
AKOJIOTMYECKOM KYJIbTYPBI, 1711 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW KU3HU
JUISl OLIEHKH NOCJIEICTBUN CBOEM AEATEIBHOCTH 10 OTHOLIEHUIO K OKPYKAIOIIEH
cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U  COOJIOJICHHE MEP
npodUIaKTUKH 3a00JIeBaHUH.

B cucreme cpemgnero obiiero odpazoBanusi «buonorusy, uzydaemas Ha
0a30BOM YpOBHE, SBISETCS 00s13aTEIbHBIM YYEOHBIM MTPEAMETOM, BXOMSIINUM B
COCTaB NpeaIMeTHOMN 001acTh « EcTecTBEHHO-HAay4YHbIE IPEIMETHD.

Jlns wu3ydeHuss Ouoyiorud Ha ©0a30BOM YPOBHE CpPEAHEro OOIIEro
obOpazoBaHus oTBoaUTCS 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 yac B HEJICITIO).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JIPyTUMH €CTECTBEHHBIMH HayKaMd, (GUIOCOPHUei, ITHUKON, ACTETUKOW U
npaBoM. Pornp Ouonoruu B (pOpMUPOBAHUU COBPEMEHHON HAy4HOW KapTHHBI
mupa. CucreMa OMOJIOTHYECKHUX HaYK.

Meronpl TO3HaHUS >KUBOM MpUpOIbl (HAOIIOAEHUE, SKCIEPHUMEHT,
OMHCaHue, H3MEpeHue, KiacCupuKalus, MOJACTUPOBAHUE, CTATHUCTUYECKAs
00paboTKa TaHHBIX ).

JleMmoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Kompnos, Ix. Yorcon u ®.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOIBD).

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHHe pa3IMYHBIX METOAOB IMPHU
M3YyYECHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HM3y4YeHUsS OHOJIOTHHU.
OTnnyne KUBBIX CHCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OHocHCTeM U HX pa3HOOOpa3ue. YPOBHM OpraHU3ALMU
OMOCHCTEM:  MOJICKYJISIPHBIM, KJICTOUHBIA, TKAaHEBbIA, OPTaHU3MEHHBIM,
MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
OonocdepHsbIi.

JlemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPU3HAKH JKU3HW», «YPOBHU
OpraHu3aluy KUBOU TPUPOABD».

O6opynoBanue: mojaesb moJiekybl [JHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMUYECKUN COCTAB KJIETKH. XUMUYECKHUE DJIEMEHTBI: MAKPOJIEMEHTHI,
MUKpO3JIeMEeHThI. Boga 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMU BOABl M MUHEpaIbHBIX BeleCTB B kierke. llogaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHne 6e1KoB. AMUHOKUCIOTHl — MOHOMEPHI OEJIKOB.
He3amenumble M 3aMEHMMblE AMHHOKHCIOTHI. AMHWHOKHUCIOTHBI COCTaB.
VYPpoBHU CTPYKTYpbI OEIKOBON MOJIEKYJIbI (IE€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHMHUYECKHE CBOMCTBa OenkoB. buonorumueckue
GyHKIMN OENKOB.

®depmeHTHl — Owuosornueckue Kkatanuszatopel. CrpoeHue ¢depMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHsl.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJHOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuiel (caxaposa, JilakTo3a) W ToJucaxapujibl (Kpaxmani, TJIMKOTEH,
LeJUTI0I103a). bruonornyeckue GyHKIMH YIIIEBOIOB.

Jluuapl:  Tpurnuuepuabl, ¢GochoNUnuabl, cTepouasl. [ uapoduibHO-
ruipodoOHbIle CcBOMCTBA. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIEBOIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTUU.



Hyxkneunoseie xucmorel: JJHK n PHK. Hykneotnnsr — MoHOMEpHI
HyKIenHOBbIX kucnoT. Ctpoenne u ¢ynkuuun JIHK. Crpoenue u ¢yHKIUU
PHK. Buget PHK. AT®: cTtpoenune u GyHKIHM.

[uronornss — Hayka o kierke. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM TMO3HAHMUA. MeToAbl M3ydeHUs
KJIETKH.

Knerka kak menoctHas >kuBas cucrema. OOIIMe TNPU3HAKU KIETOK:
3aMKHyTas HapyxHasi meMOpana, MosiekyJsbl JJHK kak reHernyeckuii ammapar,
CHCTeMa CHHTe3a Oelka.

Tumbl KJIETOK: 3yKapHoTHYecKkas W mpokapuoTuueckas. OcobeHHOCTH
CTpOEHHsI MTpoKapuoTHYeckoil kieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKapUOTHYECKON KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, YXKUBOTHOW W
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC,
ux (¢yskuuu. Ilnasmatuyeckas wmemOpaHa, €€ CBOilCTBA M (PYyHKUUHU.
[utonnasma u e€ opranouasl. OgHOoMeMOpaHHble opraHouabsl KieTku: IIIC,
annapat [onbmxku, Jsm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIacTUIbl. IIponcxoxaeHne MUTOXOHAPUM U MacTul. Bumbl
mactua. HemeMOpaHHble OpraHOMAbl KJIETKUA: PUOOCOMBI, KJIETOYHBIN LEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKH. DyHKIIMKY OPraHOMJ0B KIETKU. BKitoueHus.

SAnpo — perynsTopHblil HeHTp KieTku. CTpoeHue apa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIIETKE.

JleMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnipeneneHre XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupr u cxemsl: «llepuonnueckast TabaUIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKyabl BOAbDy, «buocuHte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykimennossie kuciotel. JJHK», «Ctpoenue
MoJiekynbl  AT®O», «CTpoeHHe »>yKAapHOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHne pacTUTENbHOM KIETKW», «CTpoeHue
IPOKApUOTUYECKON  KieTkn», «CTpoeHue sapa KIETKH», «YTJIEBOAb,
«JIunuaen.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyJOBaHUE JUIsl MPOBEICHUS
HAOJIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 1. «/3yueHue KaTaaUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopHass pabora Ne 2. «/M3yueHue cTpoeHUS KIETOK pPacCTEHUH,
KUBOTHBIX U OAKTEPHl 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OTIMCaHUE.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOMeH BelleCTB, WU METa00JIU3M. ACCUMUIISALINS (TIJIACTUYECKUN OOMEH)
U JUCCUMWIAIMS (PHEpreTHYecKuii 0OMeH) — JIB€ CTOPOHBI €MHOIO IMpollecca
meTtabonu3ma. Posib 3aKOHOB COXpaHEHHS BEIIECTB W SHEPTHMM B NMOHUMAHUU
MeTaboau3ma.

Tunbr oOmeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbii. Pomib
(bepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.



®ortocunte3. CperoBas u TeMHOBas ¢a3bl (Qorocunre3a. Peakuuun
doTtocunTe3a. DddexkTuBHOCTh GoTOCHHTE3a. 3HA4YCHHE (OTOCHHTE3A IS
KU3HM Ha 3emiie. BiumsHue ycnmoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIECHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEMOCUHTE3UPYIOIIEe OakTepuu. 3HAYEHHE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BemecTB, BbIICICHUE U
AKKyMYJIMPOBaHHE DSHEPrUM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHoe bochopmmpoBanue. D¢ heKTHBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuuHoro cunrteza. ['enetmueckas uHpopmamus u JHK.
Peanuzauus renernyeckoid mHpopmanuu B KieTke. ['eHeTHYecKuil KoJ U ero
cBorictBa. TpaHckpunius — wMarpuunbeli cuHTte3 PHK. Tpancmsanma -
OuocuHTe3 Oenka. Ortanbl TpaHciasuuu. KogupoBanume aMHUHOKHCIOT. Pounb
pubocoM B OMocHHTE3E OemKa.

Heknerounsie (popmbl xu3HNU — BUpYChl. McTopust oTkpeiTHS BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3snu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpunura yenosexka (BUY) — BozOyaurens CIT/]a.
OOpaTtHass  TpaHCKpUIILIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMI.

JeMoHcTpanuu:

IToptpetst: H. K. Konsuos, /I. . UBanosckuii, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl mutanusy, «Metadonuzmy», «MUTOXOHIPpUSY,
«JHepreTuyeckuit ooMeny», «Xioporiacty, «Potocuntes», «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «IeHeTHuueckuit
Koq», «Bupyce», «bakrepuodarn», «CtpoeHre U KU3HEHHBIA IUKJI BHpyca
CIIMda, 6axrepuodara», «Permmukanus JJHK.

OG6opynoBaHue: MOJEIU-ANTUINKALANA «Y 1BO€HUE JHK 51
TpaHCKpunuus», «buocunres denka», «CTpoeHUE KIETKW», MOJIETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KiIeTkd. MHTepdaza u MUTO3.
[Ipoueccrl, npoTekaromue B uHTepdaze. Pernnukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBI HabOp — KapUOTHIIL.
JIunmouaHBIM M TaIUIOWIHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHIBI.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HHIWBUAYAJIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Ipoueccsl, mpoucxoasimue Ha
PAa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

@opMbI  pa3MHOXKEHHUS OpraHU3MOB: Oecnojioe u TMosioBoe. Buabl
Oecrojioro  pa3MHOXKEHHS:  JIeJleHMe HaJABO€, [OYKOBAaHHE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BEr€TAaTUBHOE  PA3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTINYHS OT OECTIOJIOTO.

Meito3. Cragum meito3a. [Iporecchl, MpoUCcXoagIMe Ha CTAaUIX MEHo3a.
[ToBenenne xpomocom B merose. Kpoccunrosep. buonornueckuii cmbica u
3HaYCHHUE MENo3a.



['amerorene3 — mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U SMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30uj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
Oco0EHHOCTH CTpOEHUs SULEKIETOK M CcHepMaro3ouJoB. OIUIOA0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuThe (OHTOrEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
apobiieHue, racTpyisinus, opranorenes. [loctambpruonansnoe pazpurue. THUrb
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MpAMOE, HEMpsiMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOXKIAEHHbBIE
YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaJNH Pa3BUTHSL.

JleMoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY», «JlBoitHOE
OIUIOZOTBOPEHUE Y LIBETKOBBIX pACTEHHID», «BereraTuBHOe pa3MHOKEHHE
pactenuity, «JleneHue kieTku Oaktepuil», «CTpOEHHUE TOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kiterounsiii ukin», «Permmukanus JJHK», «Mutos»,
«Menosy», «IIpsamoe u HenpsAMoe pa3BUTHEY, «] aMETOTeHe3 Y MIIEKOITUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTAJJUU OHTOT'€HE3a.

OOopynoBaHue:  MHUKpPOCKON,  MuUKporpenaparsl  «CriepMaTo30uibl
MJICKOITUTAIOWIETO», «SIMUeKneTka MIeKonuratomero», «KapuoknHes B
KJIETKaxX KOpellka JyKay, MAarHUTHas MOJENb-alIuIMKaus «Jlenenue KieTkuy,
mozens JIHK, monens MetadaszHoit XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnast padora No 4. «M3ydyeHue CTpoeHHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacsieicCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pas3Butusa reHeTHKH. Poib
LUTOJIOTUM ¥ AMOPUOJIOTUU B CTAHOBJIEHWM T€HETUKHU. BKiag poccuiickux u
3apyOeKHBIX  YYEHBIX B  pa3BUTUE TIEHETUKU. MeToAbl  T'€HETHKHU
(ruOpuI0NOTHYECKUH,  IUTOTEHETUYECKUH,  MOJIEKYJIPHO-T€HETUUYECKU).
OcHOBHBIE TeHETUYECKHE OHATHS. | 'eHeThuuecKkasi CHMBOJIMKA, UCIIOIb3yeMas B
CXeMax CKpELIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHUsS  MPU3HAKOB, yCTaHOBJIEHHblE [
Mennenem. MoHOTUOpUAHOE CKpENIMBaHUE. 3aKOH €IuHOO0Opa3us ruOpuIoB
nepBoro mnokosieHus. IIpaBuiao moMuHHpOBaHUS. 3aKOH pacUICTUICHMS
NpU3HaKkoB. [ unoresa yuctorel ramet. [1oHOE U HEMOTHOE IOMUHUPOBAHUE.

JHuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHUMOTO  HaCJeJIO0BAHMS
npu3HakoB. lluToreHernueckre OCHOBBI JUTHOPHUIIHOTO  CKpEIIUBaHUS.
AHanu3upyouee CKpEILMBAHUE. Hcnonp3oBanue AHAJIM3UPYIOLIETO
CKpEUIMBaHUS JJIs ONIPEACIICHUs] TEHOTHUIA OCOOH.

CuenyieHHOe HaclienoBaHue nmpusHakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HACJIEJOBAaHMIO TIeHOB. Hapymenue clemieHuss TeHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | e HETHUECKHE KapThl.

I'enetuka nomna. XpoMOCOMHOE OINpEAEIEHUE MoJJa. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omorameTHble M rereporaMmeTHble Oopranu3mbl. HaciienoBanue
PU3HAKOB, CLETUICHHBIX C ITOJIOM.



N3MeHUYHUBOCTS. Buasl  M3MEHUYMBOCTH: HEHACJIC/ICTBEHHAs U
HacjeacTBeHHas. Ponb  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTtepucTuka MOAU(PUKANMOHHON W3MEHUYMBOCTH. BapwanmwoHHBIN psg U
BapualimoHHass kpupas. Hopma peaknum npuszHaka. KoymuecTBeHHbIE U
Ka4yeCTBCHHBIC MPU3HAKKA U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON
M3MEHYUBOCTH.

HacnencrBennas, uiaum reHOTUNMYECKasi, U3MEHUYUBOCTh. KoMOMHATUBHAS
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMpPOILECC — OCHOBa KOMOWHATHUBHOMU
M3MEHYMBOCTH. MyTallMOHHAas W3MEHYUBOCTh. Kiaccudukarmuss MyTaruii:
TE€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacTorTa ¥ NOPUYMHBI MYyTaIUil.
MyTtarennpie (GakTopbl. 3aKOH TOMOJIOTMUECKHX PSIOB B HACICICTBEHHOMN
n3MeHunBoctr H. M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun udenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKA: reHeaJIOTUYeCKU, OIM3HEIOBEIN, LIMTOr€HETUYECKU,
OMOXMMUYECKUI, MOJIEKYJIApHO-TeHeTHuYecKnii. COBpPEMEHHOE ONpeeIeHUE
TE€HOTHUIIA: TTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomompio III[P-ananu3a. HacneacTBeHnHble 3a00jieBaHMS YEIOBEKAa: T'CHHBIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpacoIOKEHHOCThIO, XPOMOCOMHBIE
oonesnu. Comarvueckue M TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHLMIBEL 310pOBOTO 00pa3a KU3HU, JUATHOCTUKU, MPO(UIAKTUKY U JICYECHUS
reHeTH4ecKux Oone3Hell. Meanko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TEeHETUKU B TMPEJOTBpPAIIEHUH ¢ JICYCHUU TE€HETUUYECKUX
3a00s1eBaHUH YelloBEKa.

JleMmoHcTpanuu:

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

Tabmuiet u cxembl:  «MOHOTHUOPUIHOE  CKpEIIMBAaHUE U €r0
LUTOTEHETUYECKAsT OCHOBA», «3aKOH PACIIEIJICHUS M €ro IUTOTeHEeTUYEeCcKas
OCHOBa», «3aKOH YHUCTOTBI Tamer», «JluruOpuaHoe  CKpelrBaHuE,
«lluTonornyeckne OCHOBBI  JAUTUOPUIHOTO  CKpemiuBaHus», «Meio3y,
«B3auMopeiicTBie aieNbHBIX TEHOBY», «l €HEeTHMYeCKHWE KapThl pacTEeHUH,
KUBOTHBIX U 4eJoBeKa», «['eHeTuka moiyia», «3aKOHOMEPHOCTH HACEIOBaHUS,
CUEIUIEHHOTO ¢ TmoJioM», «KapuoTumbl YenoBeKa M KUBOTHBIX», «BuIbl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3sMeHIMBOCThY, «HacnenoBanue pesyc-
daktopa», «I'eHeTuka rpynn KpoBu», « MyTalmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: Mojeau-anuiukauuu «MOHOTHOpUIHOE CKPEHIMBAHUEY,
«Henonnoe nomuHupoBanue», «JuruOpuaHoe ckpeuuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOI M MUKponpenapaTr «Jlpo3zodpuna» (Hopma, MyTaluuu
(bopMBI KPBUIBEB U OKPACKH Tela), repdbapuii «['opox moceBHOI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 5. «M3ydeHue pe3ynbTaToOB MOHOTUOPUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS y AP030(HIIBI Ha TOTOBBIX MUKPOTIpETapaTaxy.

Jlabopatopnass pabora Noe 6. «M3yuenne MoaupUKaIMOHHON
MU3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlabopatopHasi pabota Ne 7. « AHaNU3 MyTalil y Apo30(duiibl Ha TOTOBBIX
MUKPOIIPENApaTax».

[Ipaktuueckas pabora Ne 2. «CocraBieHHe M aHaJM3 POJIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekiys Kak Hayka U Ipouecc. 3apoxkKACHUE CENEKIUN U IOMECTUKALIHSL.
Yuenue H. WM. BaBunoBa 0 1EHTpax MOPOUCXOXKACHUS U MHOTroo0Opazus
KYJbTYPHBIX pacTeHuid. LIeHTpbl IpOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0POJ1a, IITAMM.

CoBpeMeHHbIE METObI CENEKINH. MacCOBBIN U MHAWBUTYJIbHBIN OTOOPHI
B CEJIEKIIMM PACTEHHMI M KMBOTHBIX. OLleHKa 3KCTEpbepa. biM3kopoacTBeHHOE
cKkpeniuBanue — MHOpuUAWHT. Yucrtas nuHUsA. CKpelIMBAHHE YUCTBIX JUHUM.
['eteposuc, nnu rubpuanas cuna. HepoactBeHHoe ckpelnuBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJyYEHNUE MOJUIUIOUAOB. [[OCTHXKEHUs CENeKUMH PACTECHHM, >XKUBOTHBIX M
MHKPOOPTraHU3MOB.

buorexHomorus Kak oTpaciib MpOU3BOJACTBA. |'€HHas MHKeHepus. DTanbl
co3ganusi pexkomOunantHod JIHK w TpaHcrennbix opranmsmoB. Kierounas
nHKeHepus. Knerounesle  KynbTypbl. MUMKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIIOHMpOBaHHME BBICOKONPOAYKTHBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTMYECKHE U 3Thyeckue mnpoodsnemsl. MO — reHeTndecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toprpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuupbl 1 cxembl: Kapta «LIeHTpbl MPOUCXOXKIAEHUS U MHOrooOpasus
KYJbTYpHBIX pacTeHuii», «llopompl pomamHuX KHBOTHBIX», «Coprta
KYJbTYPHBIX pacTeHuil», «OTtnanénHas rubpunuzanus», «PaboTel akageMuka
M. @. UBanoBay, «Ilomumionausy, «O0beKTh OMOTEXHOJIOTHIY, «KileTouHbIe
KyJbTYpbl M KIOHUpPOBaHHE», «KOHCTpyMpoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (GopM U
KYJBTYpPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX0391iCTBEHHbIE PACTEHUSY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Oxkckypenst « OCHOBHBIE METOAbl M JTOCTMIKEHHS CENEKIHMH PAaCTEHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYK  CTaHLUMIO,  IUIEeMEHHYI0  (epmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO35SMCTBO, JabOpaTOPHIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KUIIACC

Tema 1. DBoJIOLIMOHHAA OMOJIOTHS.

[IpennochulKM BO3HUKHOBEHUS SBOJIIOIIMOHHOW TEOpPUH. DBOJIOLMOHHAS
Teopus U €€ MecTo B OMoJoruu. BiusitHue 3BOMIONMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUHU U JPYTUX HAYK.

CBugerenscTBa »BOMIOIMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUSI BUJOB B MaJCOHTOJOIMYECKOM JIETOMHMCH, MEPEXOIHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U pasznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA M Pas3nyMsi AMOPHUOHOB pa3HbIX BHUJIOB
I03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIEC, aHAJIOTUYHBIE,
pYJIUMEHTApHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-ONMOXUMHUYECKUE: CXOJCTBO
MEXAHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKHUX IyTEH Yy BCEX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. IIpeanoceulku BO3HMKHOBEHUS
napBUHM3Ma. J[BIKyIME CHMJIBI 3BOJIIOLMK BUAOB 1O JlapBuHy (M30bITOYHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaeHHas
M3MEHUYUBOCTbh, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnyeckas Teopus 3Bosonun (CTI) u € 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBomonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLIHMH.

JIBxytue cuiibl ((hakTOpbl) SBOIIOLNMH BUIOB B IpUpoie. MyTalluOHHBIN
npolecc U KOMOMHATUBHAS M3MEHUYHMBOCTh. [lomymnsiiiuoHHbIE BONHBI U Apeid
reHoB. M3ossnusa u murpanusi.

EctectBenHblii 0TOOp — HampaBisoomui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OPTaHW3MOB KaK pe3yibTaT 3BoJonud. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHbIE (POpPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOeE.

MakposBomonusi. Dopmel  3BoIIOUMU:  PUIIETHYECKAs, JMBEPreHTHa,
KOHBEpreHTHas1, napajuiesibHas. HeoOpatuMocTh 3BOMIOLHUN.

[Ipoucxoxnenue oT HEeCIEeIMaTN3UPOBAHHBIX MIPEKOB.
[Iporpeccupyroiias cnenyanu3anus. AanTUBHAsS pagdaiusl.
JleMoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, YU. dapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrosuiep, A. H. CeBeprios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiey,
«3apoIbIIA TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl O0pbOBI 32
cyumectBoBanue», «EctecTBeHHbIi  oTOOpP», «MHOroobpasue  COpTOB
pacTeHuiD, «MHuoroob6paszue nopoJ YKUBOTHBIX, «ITommynsiummy,
«MyTarmoHHas U3MEHYUBOCThY, «ApoMopdo3sly, «nuoananramumny, «O01mast
nereHepauus», «/pwxymmue cuibl 3Bomouun», «Kapra-cxema Mapuipyra
Iy TELIECTBUS 4. [apBruHa», «bopbba 3a CYLIECTBOBAHUEY,
«ITpucnocobseHHOCTh OpraHu3moBy, «l'eorpadguyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BU000PAZOBAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3jIM4YHBIMUA TUIIAMHU OKPACKH,
Habop TUIOJ0B U ceMsiH, KoJuieKuus «lIprumepbl 3alUTHRIX TPUCIOCOOJICHUN Y
AKUBOTHBIX», MOJIesIb « OCHOBHbBIE HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETH
«CTpoeHHEe roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mmupa, KoJUIEKIHsS «DOpMbI COXPAHHOCTH
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BJaXHble Tnpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTauu GOpMbI KPbLILEB U
OKpAacKu Teja).

JlabopaTopHble U NpaKkTHYECKHE PA0OThI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

JlaGoparopnas pabota Ne 2. «OnucaHue MpUCIIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbIE NPENCTABICHUA O 3apOXKICHUM KU3HU. HayuHbie rumoressl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKHUX.
OKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW HsBomtounu. HauvanbHble
aTanbl Ouosiormdeckor spooruu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKHU. [lepBbie KiIeTKH U ux
sBOJIONMSA. POPMHUPOBAHME OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxeickas u
npoTepo3oiickast 3pel. Ilanmeo3olickass spa u €€ mepuUOAbl: KEMOPHUIICKHIA,
OPJOBUKCKUH, CUITypUHCKHUH, EBOHCKHH, KAMCHHOYTOJIbHBIH, IICPMCKHIA.

Me3o3oiickast 9pa u €€ MeprobI: TPUACOBBIN, FOPCKUI, MEITIOBOM.

KaitHo30iickass 3pa M €€ MepuoAbl: MAJECOr€HOBbIM, HEOTrE€HOBBI,
AHTPOITOT€HOBBIN.

XapakTepucTrKa KJIuMaTa U T€0J0THYeCKUX npoueccoB. OCHOBHBIE 3TAIlbl
HBOJIIOLIMUA PACTUTENBHOTO U JKUBOTHOTO MHUpa. ApomMopdo3bl Yy pacTeHUl u
AKUBOTHBIX. [losIBlIEHNE, paclBET M BBIMUPAaHUE TPy KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)k€Hue 3BOJOUUHA. OCHOBHbBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBONIONMSL ~ 4YEJOBEKa.  AHTpPONOJIOTMS  Kak  Hayka.  Pa3Butuhe
MPEACTABICHUM O  NPOUCXOXKIECHUU  YeJoBeKa. MeToapl  M3y4YeHHs
anTporioree3a. (CxoactBa W pa3nuuMs  4YeJlOBeKa M HKMBOTHBIX.
CucremMaTHuecKoe MoJIOKEHUE YeIIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
M3MEHYMBOCTh M €CTECTBEHHbIM 0TOOp. OOmiecTBeHHbI o00pa3 KHU3HW,
M3rOTOBJICHUE OPYIUH TpyJa, MBIIUICHHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH DSBOJIOLUMU YEJIOBEKA: aBCTPAJIONUTEKH,
Uenosek ymensii, YenoBek mnpsaMoxoasuuid, YeloBEeK HEaHAEPTAIbCKUM,
Yenoek pasyMmublid. Haxogku MCKOMAaeMbIX OCTATKOB, BPEMSI CYLIECTBOBAHMS,
00J1aCTh pacpOCTPAHEHHS], 00BEM I'OJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUS.

Yenoseueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUaAlbHAs), MOHIOJIOU IHAS
(azuarcko-aMepukaHnckasi). UepTbl MOpUCTIOCOOJEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKHUX pac K yCIOBUSAM CYyUIECTBOBaHUA. EAMHCTBO yenoOBeUYECKUX pac.
Kputuka pacusma.

JeMoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. K. Onapun, C. Mumnep, I'. IOpn, Y.
JlapBuH.

Tabmuiel n cxeMbl: «Bo3saukHoBeHne COJIHEYHOM CHCTEMED», «Pa3Butie
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <OKUBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», «COBpeMEeHHasi CUCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHHUS YEJOBEKAa U UYEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJIOTMUYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 YeJIOBEKaAY, «JlpeBHenme moam», «pesane moau», «llepsoie
COBpPEMEHHBIE JI0IN», «YemoBeuecKkrue paco».

O6GopynoBanue: wmyispku — «lIpoucxoxaeHue  yenoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CICNKU WU
U300pKEHNUST KaMEHHbBIX OpYAHMI NMEepBOOBITHOrO 4esioBeKa (KaMHHU-YOMIEPHI,
pyomita, ckpebsa), TeoxXpoHoJioruyeckas Taonuia, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX M PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «M3yueHue nckonaeMbIX OCTaTKOB pPacTEHUMN
Y KUBOTHBIX B KOJUIEKLIHUSIX).

DKCKypcHsi « DBOJIOLUSI OPraHUYECKOTo MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranusmbl U OKpPY:Ka0LIaf cpeaa.

DOKoJNorus Kak Hayka. 3aJadyd W pa3leiabl  J3KOJOrMu. MeTonbl
AKOJIOTUYECKUX HCCIIETOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKA.



Cpenpl oOUTaHHSI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIIHAs, [IOYBEHHAS,
BHYTPUOpPraHU3MEHHAs.

Oxonornueckne ¢aktopsl. Kiaccudukanusi 3K0JIOTHYIECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKWE U AaHTPOIOTEHHbIC. J[eHCTBHME HSKOIOTHMUECKUX
(hakTOpPOB Ha OPTAHU3MBI.

AOGuoTtnueckue bakTopsr: CBET, TeMIIepaTypa, BJIQXKHOCTb.
®dortonepuonusm. [lpucmnocobieHns OpraHu3MOB K JCHCTBUIO aOMOTHYECKUX
¢daktopoB. buosornueckue puTMEI.

buotnueckne  Qaxtopel. Bumgel  OMoTHueckMX ~— B3aMMOJCWCTBHUI:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOooNnepanus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHCanu3M, HEUTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHMS OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU MOMyJsiiui. (OCHOBHBIE MOKA3aTENH
MONYJISILHUUA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuKa YUCIEHHOCTH MOIMYJISIIUU U €€ peryJsius.

JleMmoHcTpanuu:

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

Tabmuupl u cxembl: kapta «[Ipupoansie 30Hb1 3emun», «Cpeabl 0OuTaHus
opranusMoBy», «®ortonepuonnsm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUUU UHDY30pUu-Ty Penbkny, «IIumiesbie nenm».

JlabopaTopHble U NpaKkTHYECKHEe PAdOThI:

JlaGoparopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTaAHUS.

Jlabopatopuass pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJSILMA Pa3HbBIX
BHUJIOB PACTECHUIN».

Tema 4. Coo01mecTBa M IK0JIOIH4YECKHE CUCTEMBbI.

Coo06miecTBO Opranu3MoB — OuoreH03. CTpYKTypbl OMOLIEHO3a: BUIOBAs,
MIPOCTPAHCTBEHHAs, Tpoduyeckas (nuieBas). Buabl-momuHantsl. CBsi3u B
OMOILIEHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHarne 00 sKocucTeME U
ouoreorieHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopoT BemecTB M TOTOK BSHEPrUM B
skocucreMe. Tpodpuueckue (MUIIEBbIE) YPOBHU 3KOocHCTeMbl. [IHieBbie Lienu u
cetd. OCHOBHBIE TIOKa3aTeld DKOCUCTEMBbI: OuoMacca, MPOAYKIIMS.
DKOJIOTUYECKHE MUPAMUJIbL: TPOIYKIMU, YUCICHHOCTH, OMomacchl. CBoCTBa
HKOCUCTEM: YCTOMUMBOCTh, CAMOPETyYJIALUs, pa3BuTe. CyKIeccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jleca.

AHTpOTIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasnooOpazue kak (akrtop ycToumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6uochepe. ['panuiipl, cocTaB U CTPyKTypa
ouocdepnl. Kupoe BemectBo u ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100aNnbHOM 3KOCUCTEMBI. JlMHaAMUYecKoe paBHOBecMEe M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotbl BemectTB MU OHOr€OXMMHUYECKHE LHKIBI HJIEMEHTOB
(yraepona, azora). 3o0HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Omochepe 3emmn. AHTPONOTCHHbIE HM3MEHEHHS B
ouocdepe. ['modabHBIE YKOJIOTHIECKUE TIPOOIEMBI.

CocyuiecTBoBaHuE MIPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHoOBa
PalMOHAIIBHOIO YNPABICHUS NPUPOAHBIMH PECYPCAMU M HMX HCIOJIb30BAHHE.
JlocTuxeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemoHcTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl n cxemsl: «lIumeseie nenm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnpie coobmectBay, «llenmn nutanusy, «IKOIOTHUECKAS MHUPAMHUIAY,
«buochepa u denmoBek», «IKOCHUCTEMa IMIUPOKOJUCTBEHHOTO  JIiecay,
«JKOCHCTEMA XBOMHOIO Jieca», «bHOLIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «Baxuenmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa W TPYHTOBBIX BOJ», «llouBa — BakHelas
coctaBisitomiasi  Ouocdepnl», «PDakTopbl [erpajauud MnouBy», «llapHUKOBBIMA
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsi3HEHUs: Ouocdepnny, «OOMmas
CTpyKTypa Ouocdepr», «Pacnpoctpanenue xu3Hu B 6uocdepe», «O30HOBBIN
sKpaH ouocdeps», «KpyroBopot yriepoaa B 6uocheper», «KpyroBopot azora B
MIPUPOJIEY.

O6opynoBanue: MojeIb-anIIMKanus « TUnuyHpie OMOLIEHO3bI», repoapuii
«PacturtenbHble  cooOmiecTBa», KoJuiekiuu — «buouenos», «Bpeautenu
BAKHEUIIUX CEIbCKOXO3SMCTBEHHBIX KYyJNbTYp», TrepOdapud H  KOJUIEKIUU
pPacTeHMI U KMBOTHBIX, MIPUHAJJICKAIIUE K PAa3HBIM 3KOJOTHYECKUM Tpynnam
onHoro Buma, KpacHas kHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsSIEMBIX BUJIOB pacTeHuit u KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacro ®I'OC COO, ycraHaBaMBaIOTCs TpeOOBaHMS K pe3yibTaTaMm
OCBOCHMS OOYyYaroIMMHCS TMPOTrpaMM CpelHero oOmero o0pa3oBaHUs:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUYHOCTHBIX pe3yJIbTATOB OCBOEHUA mpenmMera «buonorus»
BBIZICJICHBl  CJIEAYIOIIHE  COCTaBIIOIIME:  OCO3HAaHHE  OOYyYarOIIMMUCS
POCCHICKOM TPaXJaHCKOW HUAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH M CaMOOMNPEJEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIEJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX yOEKIECHUN TUYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TpaAULUN Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CIOCOOHOCTh  OOyYaroIIuXcs
PYKOBOJCTBOBAaTbCA B CBOEM  JEATEIIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPUCYLUIMMHU CHUCTEME OHOJOTMYECKOro OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTHM CTaBUTh ILEJIH U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE PE3ynbTAaThl OCBOEHUS NpeaMeTa «bHOJIOTHs) TOCTUraroTCs
B €IMHCTBE Yy4e€OHOW M BOCIHUTATENBHON NESITEIbHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMA POCCUHUCKUMHU COLUMOKYJBTYPHBIMH, HCTOPHUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHATHIMHU B OOILIECTBE MpPaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  NpoleccaM  CaMOMO3HaHUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEW NMO3WULIMM JTUYHOCTH,
MMaTPUOTU3MA, YBAXKEHHSI K 3aKOHY M IHIPABONOPSAKY, YEIOBEKY Tpyla H
CTapllieMy TIOKOJIEHUIO, B3aUMHOIO YBa)KE€HHUS, OEpPEXKHOTO OTHOIIEHHS K
KyJIbTYPHOMY HACIEIWI0 W TPaguUMsM MHOTOHAlMOHAJBbHOIO Hapojaa
Poccuiickon @enepanuu, Npupoae U OKPYKAIOILIEH cpee.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUS YyuyeOHOro mnpeamera «buonorus»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOM BHYTPEHHEH TMO3MIMEN JMYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULIMUOHHBIM LIEHHOCTSIM POCCHUHMCKOrOo 0O0IIecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIPABJICHUN BOCIUTATEIIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOTr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0O 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHHE
3aKOHA U MTPaBOIOPAIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTU IMPU CO3MaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNpPEAENATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;



YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aUMO/JICUCTBUS JIIO/ICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMHU
Y COIMAJIbHBIM TMOJI0KECHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOILIECCE COBMECTHOI'O BBITIOTHEHUS
y4eOHBIX, IO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB TPHU OOCYKIECHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON IrpaXXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBAXEHUSI K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTH MEPE]
PonuHol, ropmocty 3a cBOM KpaH, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIICHUE K TMPUPOJHOMY HACICAUI0O U MaMsTHUKaM
NPUPOJBI, TOCTHXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, MOHUMAHUS 3HAYCHUST OWUOJIOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)XKeHUIO U 3amure OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIOCOOHOCTh OIIEHUBATH CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENSM, CO3JaHUI0O CEMbHM Ha
OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JAEHUCTBUS KUBOM MPUPOABI U €€
IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUAAX HUCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢pu3nyeckoro BocnuTaHus, (POPMUPOBAHUS KYJILTYPbI 310POBbS U
IMOILMOHAJILHOTO 0JIaronoJyums:

MOHMMAaHWE W pean3alusi 3J0pOBOTO M Oe30macHOro olpasza KU3HU
(3mopoBoe  TUTaHHWE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUJ U HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHITUH WM OTIbIXa, peryispHas Quznueckas
AKTUBHOCTbH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMaHUE LEHHOCTU TMPaBUJl WHJMBHUIYAIbHOTO U KOJUJIEKTUBHOTO
0e301acHOr0 TMOBEJACHUSI B CUTyalUsX, YTPOKAIOIIMX 3J0POBBI0O U KU3HU
JIIOJIEH;

OCO3HaHWE  TMOCJIEJICTBUM M  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpe06ieHus aqKoroJisi, HAPKOTUKOB, KypEeHHUS );

6) TPy10BOI0 BOCTIMTAHMS:

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



TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEIILHO BBITIOIHSATH TaKyIO JEATEIbHOCTD;

WHTEpPEC K pasnuyHbiM cdepaMm npodheCCHOHATBHOU eATeTbHOCTH,
YMEHHE COBEPINAaTh OCO3HAHHBIN BRIOOP OymyIeit mpodeccnn u peann30BbIBaTh
cOoOCTBEHHBIC KU3HCHHBIC TIUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
NPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHHWE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHNS;

MOBBIIIIEHUE YPOBHSA 3KOJIOTHYECKOW KYJIBTYpbl: NMPUOOPETEHUE OIbITA
IJITAHUPOBAHMSI TIOCTYNKOB M OILIGHKU HMX BO3MOXHBIX TIOCJIEACTBUN JJIst
OKPYXKaroILIen Cpebl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTed UX
pelieHus;

CIIOCOOHOCTBh HCIIOJIb30BaTh MPUOOpPETaeMble MPU H3YyYEHUHU OHOJOTUU
3HaAHUSA W YMEHUS TPHU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIOTIOIL30BaHUEM  (COOJNIIOZIeHNEe TIpaBWJI TOBEJICHUS B  MOPUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JACHUCTBHM, NPHUHOCIIIMX BPEN OKPYKAIOLIEH
MIPUPOIHON Cpesie, YMEHUE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIAT UX;

HaJIMYUE PA3BUTOTO  HSKOJOTMYECKOTO0  MBIIUICHUS, JKOJOTHYECKOU
KYJbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COITUATIBLHOMN
MpPaKTUKE, TOTOBHOCTM K YyYacCTHUIO B MPAKTUYECKOW  JIESITEIHHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHON MPAKTUKKU, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIbTYPHOM
MUpE;

COBEPIIICHCTBOBaHUE SI3bIKOBOM M UWTATENIbCKON KYJIBTYPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA,

NOHUMaHHWE crhenu@uku OUOJIOTUM KaK HAayKH, OCO3HaHUs €€ pojiu B
dbopMUpPOBaHUU PAIMOHATILHOIO HAYYHOT'O MBIINUICHUS, CO3/IaHUH IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKPYKaIoIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud MpodiieM
COXpPaHEHUS IPUPOTHOTO PAaBHOBECHS,

yOeXKAEHHOCTh B 3HAUMMOCTH OMOJIOTUM ISl COBPEMEHHOMN ITUBUIIM3AINN:
obecrieyeHuss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJIOBEUECTBA, MOKCKA MyTeil BBIXOJA U3 TNI00ANBbHBIX IKOJIOTHYECKUX MPOOIeM
U obOecrieyeHHs] Tmiepexofa K YCTOMYMBOMY pPa3BUTHIO, PaIlMOHATILHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHMOJOTMYECKHX 3HaHUN B UEJAX
NOBBIIIEHUA OOIIEH KYJIbTypbl, €CTE€CTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak



COCTaBHOM  uYacTH  (YHKIMOHAJIBHOW  TPAMOTHOCTH  OOyYaroluxcs,
dopMupyemoii mpu u3yuyeHU ONOJIOTUH;

IIOHMMAaHUE  CYIIHOCTM  METOAOB  IIO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SBJICHUN OKPY’KAOIIEr0o MUpPa U MPOUCXOIAIIUX B HEM
M3MEHEHUHN, YMEHHUE JeslaTh 00OCHOBAaHHBIC 3aKIIOYEHHUS HAa OCHOBE HAyUYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEIbIO OTYUYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSATEIBHO UCIOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LIECHHOCTH HAY4YHOM JEATEIBbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJibTaTbl ~ OCBOEHUS ~ Y4EOHOro  IpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE s (OPMHUPOBAHMS MHPOBO33PEHHUS
0o0yYarommxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAy4YHOW KAapTUHBI MUpa U CIEHUPUKY
METO/IOB TIO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX HaykKax (BEIECTBO,
SHEPIrus, SBJICHUE, MPOLECC, CUCTEMAa, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
SKCIEPUMEHT W JAPYruX),  YHHUBEpPCaJbHbIe  yueOHble  JEHUCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETYJIATHUBHBIE), 00€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATILHOM T'PaMOTHOCTH M COLMAJIBHON KOMIIETEHLIUU
0o0yyarommxcsi, CHOCOOHOCTh OOYYalOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHMS U  YHHBEPCAJIbHbIE
y4eOHbI€ ICHCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOrPaMMbl CPEIHEr0 OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHbIMM  IO3HABATEJIbHBIMH
AeHCTBUAMM:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBHUA:

CaMOCTOSTENIbHO  (OopMyIHpOBaTh M aKTyaJdu3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccuukanuu, 0000IIEHUS), PACKPHIBATH
CMBIC]T OWOJIOTMYECKUX TOHATUM (BBIACIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh CBSI3U C IPYTUMU TOHSATHUSIMHU);

OMpeNeNnsaTh LeNU NEATeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PpE3YyJIbTaThl JAESATENbHOCTH C TMOCTABICHHBIMU
LEJSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TIOHATUS I OOBsICHEHUS (DAKTOB H
SIBJICHUW KUBOM TIPUPOIbI;

CTPOUTH JIOTMYECKUE PpACCYX ACHUS (MHIYKTUBHbBIC, AEIyKTHUBHbBIC, IO
aHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUUSI B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS,



MPUMEHATh  CXEMHO-MOJICTIbHBIE ~ CPEIACTBA Il TPEACTABICHHS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHWI B M3yYaeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKKe TMPOTHUBOPECYMH PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUATHHBIX M HEMATePUATIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCSATEIBHOCTH, OIIGHUBATh COOTBETCTBHE
PE3yIBTATOB MEJISIM, OIIEHUBATh PUCKHU MTOCIICICTBUIA EATETLHOCTH;

KOOPIMHUPOBATh M BBIMOJTHATH pPabOTy B  YCIOBHUSX pEaJbHOTO,
BUPTYQJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBINICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BIIQJICTh  HaBBIKAMU  Y4YCOHO-HMCCIEAOBATEIILCKOM W MPOEKTHOMN
NEATEeIbHOCTH, HAaBbIKAMHM  pa3pelieHus npoOjeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY TOMCKY METOJIOB PEIICHUS MPAKTHYECKHUX
3a/1a4, MPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

WCITOJTB30BaTh PA3IUYHBIC BHUABI JEATCILHOCTH TIO IOJYYEHHUIO HOBOTO
3HAHWS, €r0 HMHTEPIPETAIlui, MPeoOpa30BaHUIO W MPUMEHEHUI0 B YUCOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAJAETh  HAYIHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH IMOHATUSIMH U METOJAMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 0O0pa30BaTEIbHOU
NEATETBbHOCTH U KU3HCHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3aaady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HaXOIUTh apTyMEHTHI IS JOKA3aTelIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHAJM3UPOBATh TIOJYYCHHBIE B XOJIC PEIICHHS 3aJaydl pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHCHUC B
HOBBIX yCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIIATH IEJICHANPABICHHBIN MTOUCK MepEeHOCca CPEJICTB U CITOCO00B
NeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEePEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECCKYIO 00JIacTH
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEIJIaraTh OPUTHHAIBHBIE TTOIXO0/IBI U PEIICHHUS,
CTaBUTD MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OPHUEHTHUPOBATLCA B PA3MYHBIX HMCTOYHWUKAX WHPOpMAIUA (TEKCTE
y4eOHOTO MOCOOMs, HAyYHO-NOMYJSIPHOM  JuTeparype, OHOIOTHYECKUX
CIIOBapsX W CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHETE),
aHAJIM3UPOBaTh HMH(MOPMAIIUIO PA3IMYHBIX BHUAOB W (OPM TIPEACTABICHHS,
KPUTHUYCCKU OIICHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPECUYNUBOCTH;

(GbopMyIpOBaTh 3aIIPOCH] M IPUMEHSTH Pa3TUIHBIC METOBI IPH TTOUCKE U
oTObope Ouojornuecko WHQpOpMaIMU, HEOOXOAUMOM ISl  BBIIOJTHEHUS
y4eOHBIX 3aJ1a4;

npuoOpeTaTh OMBIT MCIOJIB30BaHUs HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMy MpeACTaBICHUS
ouonoruueckod uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAyYHBIM $3bIK B KauecTBE CpeACTBa Ipu padore ¢
Oouonoruueckor HHQPOpPMAIUEH: TNPUMEHSITh XUMHUYECKHE, (U3HUECKUEe U
MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, aO0OpeBUATYypy, HOMEHKIATYPY,
HCIIOJIb30BaTh M NIPEeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISIIHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWUSA W 3alUTBl  MH(OpMAIINH,
nH(GOPMAIIMOHHON 06€30M1aCHOCTH JTUYHOCTH.

OBiageHne yHUBEPCAJIbHBIMA KOMMYHHMKATHBHBIMHU 1eHCTBUAMM:

1) oO1menne:

OCYLIECTBJISITh KOMMYHHUKALIMM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JHMAJIOTe€ WM JUCKYCCUHM IO CYHIECTBY OOCYXIa€MOW TEMBbI
(ymMeHHMe 3amaBaThb BOIIPOCHL, BBICKa3bIBATh CYXAECHHS OTHOCHUTEIIBHO
BBINIOJIHEHHSI TIPEIaraéMoy 3aJjauk, YUYUThIBATh UHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYalUil,
YMETh CMATYaTh KOHPIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHMS U B3aUMOJICHCTBUS, IOHUMATh
HaMEpeHusi JpYyrux JIOJeH, TMpOSBIATh YBAXKUTEIbHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (HopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

MOHMMAaTh W HUCHOJb30BaTh  MpPEUMYyIIEcCTBA  KOMaHIHOM  H
WHJIUBUyaIbHOM  pabOThl TpH  pPELICHUH OHOJIOTMYECKOM  MpoOJieMBl,
000CHOBBIBaTh HEO0OXOANUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICUCTBHS MPU PEIICHUH YUEOHOU 3a/1auu;

BBIOMPATh TEMATUKY WU METOJAbl COBMECTHBIX NEHUCTBHMA C YyYETOM OOILIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJOTO YWIEHA KOJJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJMHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHHUIO: COCTABJIATH IUIAH JIEUCTBUU,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaThb Pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
001l pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHUBATh HAEH C TO3ULUU HOBHU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE IOBEJICHUE B PA3IHYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBj1ajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszanus:

UCIIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBIABICHMS NPOOJIEM MU HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LIEJEBBIE M CMBICIOBBIE
YCTaHOBKH B CBOUX JIEUCTBUAX U MOCTYNKaX 10 OTHOILIECHUIO K )KUBOM MPUPOJIE,
CBOEMY 3JI0POBBIO U 37J0POBbIO OKPYKAIOILIUX;



CaMOCTOSATENIbHO  OCYIIECTBIISAITh  IMO3HABATENIBHYIO  J€ATEIbHOCTD,
BBISIBJISITH TMIPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJadyd B
00pa30BaTENbHOMN IEATEIHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOSITENIFHO COCTABJIATh IIJIaH pEHICHHS MpoOJeMbl C Yy4YETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmidpsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATbH MTPHUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHHUIO LIUPOKOW SPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MMOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYpPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQZIETh HABBIKAMU II03HABATEIbHON pe(diIeKcur KaK OCO3HAHMS
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIi1, UCIOJIb30BaTh NPUEMBI pedIEeKCHH ISl OLIEHKA CUTYalluH, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS MO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTBHl NPYTrUX MpPU aHaJU3€ PE3yJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE Ce0S M APYIUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTBHl JAPYTUX NpPH aHaJU3€ pe3yJbTaToOB
NEeSATENbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO IPYTUX HA OLIMOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOHAIOT creuuduueckue aias ydeOHOro IpeaMera
«buonorusy HayuyHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHIO,
UHTEpNpEeTallud ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUIBI ACATEIBHOCTH TIO
MOJIy4YEHUI0 HOBOT'O 3HAHMS U NMPUMEHEHUIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTyalllsX, a TakK€ B pEaJbHbIX MXW3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIE pe3ysbTaThl MPECTABIEHBI M0 roAam
0o0yueHus.

[IpeameTHbIE pe3ynabTaThl OCBOEHUS yueOHOTO npeamMera «buonorus» ¢ 10
Knacce NOJKHBI OTPaXaTh:

Cc()OPMUPOBAHHOCTh 3HAHUM O MECTE€ M pOJU OHUOJOTMH B CHUCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU COBPEMEHHOMN
€CTECTBCHHO-HAYYHOU KapTUHBI MUpa U HAy4YHOI'O MHUPOBO33PEHUSA, O BKIAJE
POCCHUHCKMX M 3apyO€KHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOIHH,
(PYyHKIIMOHAJIBHON I'PaMOTHOCTH UY€JI0BEKa JUIsl PELIEHMs] )KU3HEHHBIX 3a71ay;



YMEHUE pacKpbIBaTh COAECPKAHHE OMOJIOTMYECKUX TEPMUHOB U MOHSITHIA:
U3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), TrOMEOCTa3 (CaMOpEeryJsilus), YpOBHEBas OpraHU3alUsi KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEOopuHu (KIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOTMa MOJIEKYJspHOW Owuosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yueHus (o 1ieHTpax MHOTooOpa3usi u
MIPOUCXOXKIIEHHUS KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJETh METOIaMH HAyYHOTO IMO3HAHUS B OMOJIOTUH: HAOII0EHUE
Y OMHMCAaHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3alMsl U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIJBHJKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJyYEHHBIX
PE3yIbTAaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT
U 3YKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHUS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHS, WHJMBHIYaJbHOTO pA3BUTHA OpraHu3Ma
(oHTOTEHER);

YMEHHUE MPUMEHSATD MOTYUYEHHbIE 3HAHUA 151 O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIEHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 30POBbS U 310POBbS
OKPYKaIOIIUX JIOJEH, COOJIOEHUs HOPM TIPaMOTHOTO TOBEJIEHUS B
OKpY>Karollled MpUpoOgHOM cpeje, MOHUMMaHUEe HEOOXOAUMOCTH HCIIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHUN MJIsi PallMOHAIBLHOTO
MPUPOIONOIb30BAHMS;

YMEHUE pellaTh 3JIEMEHTapHbleé TE€HETHUYECKHe 3aJaud Ha MOHO- U
JUTHOPUIHOE CKPEIIMBAHKME, CLEIJIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEILIMBAHMS JIs IPEACKA3aHUs HACJIEI0BaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINIOJIHATH J1a00paTOpHBbIE U MpaKTUYeCKue padoThl, COOIIOAATD
npaBuiia npu padboTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHUYECKU OLIEHMBaTh M MHTEPIPETHPOBATH HWH(OOPMAIHUIO
OMOJIOTUYECKOTO COJEPX AaHUsS, BKIIOYAIOIIYIO [ICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
NOMyJISIPHbIE MAaTepUaibl), ITUYECKUE aCIIEKThl COBPEMEHHBIX MCCIEAOBAHUIN B
OMOJ0TUH, MEUIIMHE, OUOTEXHOJIOTUH;

yMEHHUE CO037aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mmass Ouojornueckyro HHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.

[IpeameTHbIE pe3ynabTaThl OCBOEHUS yueOHOTO nipenmeTra «buonorus» ¢ 11
Klacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHUM O MECTE€ M pOJu OWUOJIOTMH B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJAC
pPOCCHUHCKHX M 3apyO€XHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOTHH,
(PyHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl PELIEHUs] )KU3HEHHBIX 3a71ay;



yYMEHHE PAaCKpbIBaTh COJEp)KaHuE OMOJOTUYECKUX TEPMUHOB M MOHSTHMA:
BUJ, TOMyJALUsA, TEeHOMOHA, OBONIONMS, JBWXKYIIUE CHIbI (PaKTOphI)
ABOJIIOLUH, IPUCTIOCOOTICHHOCTh OpraHU3MOB, BHUJI000pa30BaHuE,
AKOJIOTHYECKUe (HaKTOPBI, IKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHIECKas TupamMuaa, OnoreoreHos3, onocdepa;

YMEHUE H3JIaraTb OMOJIOTMYECKUE TEOopuu (3BONIOLMOHHAs Teopus Y.
JlapBUHA, CHHTETHYECKash TEOpHUs OHBOJIOLMHU), 3aKOHbBI U 3aKOHOMEPHOCTHU
(3apognpkreBoro cxoactsa K. M. Bapa, yepenoBanus riaBHbIX HANpaBICHUA U
myTeit aBomonr A. H. CeseprioBa, yuenus o 6uocdepe B. 1. Bepnaackoro),
OTIPEAETIATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIIaJIeTh METOAAMH HAy4YHOTO MO3HAHUS B OMOJIOTHUH: HAOII0IeHIE
Y OTHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHHIA, OpTaHU3aIlHs U IPOBEICHNE
OMOJOTHYECKOTO  DKCIEPUMEHTA, BBIJBWKEHHE THUIOTE3bl, BBISBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUMYUHAMH, OOBSICHEHHE MOJyYEeHHBIX
PE3yNIbTAaTOB, NCIOIB30BAHHBIX HAYYHBIX MOHITHHA, TEOPHI U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yIbTAaTOB;

YMEHHE BBIICNIATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH NPOLECCOB: HACIEACTBEHHON
M3MEHYHMBOCTH, €CTECTBEHHOTO ot0opa, BUJ1000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHSI JKOJOTHYECKHX (HaKTOpPOB Ha
OpraHM3MBbl, TIEPEHOCAa BEIIECTB H TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
AaHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPYrOoBOPOTa
BEILIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Ouocdepe;

yMEHHE MPUMEHATH TOTyUeHHBIC 3HAHUSA U OOBSICHEHUST OMOIOTHIECKIX
IIPOLIECCOB U SIBJIEHUU, JJISl IPUHATHS TPAKTUUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus: 0e30MacCHOCTH CBOErO 370POBbS U 3J0POBBS
OKPYKaIOIIUX JIOJEH, COOJIOJEHUs HOPM TIPAaMOTHOTO TIOBEJIEHUS B
OKpY>Karollled MpUpoOgHON cpeje, TOHUMMaHUEe HEOOXOAUMOCTH HCIIOb30BAHUS
JTOCTHXKECHUN COBPEMEHHOU ounoJsioruu TS PALMOHAIILHOTO
MPUPOIOTIONH30BAHUS;

YMEHUE pellaTh »3JIEMEHTapHble OHOJOTMYECKHE 3a7auyH, COCTaBIAThH
CXEMBI [IEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMaX (LeNu MUTaHus);

YMEHUE BBIMOJIHATH J1a00OpaTOpPHBbIE U MpaKTUYeCKue padoThl, COOIIOAATD
paBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO COJEPXKAHUsS, BKIIOUAIOIIYIO I[ICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOM HMH(OpMAIMK, HAy4JHO-
NOMyJISIPHBIE ~ MaTepuaibl), paccMaTpUBaTh TJIOOATBHBIE AIKOJIOTHYECKUE
po0OJIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYTO
NO3ULIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIE MHUCHMEHHBIC U YCTHBIE COOOIICHHS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO HCTIOJb30BaTh MOHSITHIHBIHI amnmapar OHOIOoTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBanue KouuyecTBO 4acoB
JaekTpoHHbIe (HU(POBHIE)
n/ pa3iejioB H TeM KonTtpoJubHbie IpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
n MporpamMmMbl padoThbI padoThbI
bubmuorexa [JOK
1 buono aK Hayka
HMOJOTHA Rax HayKk 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBble cuCTeMBI U BX 1 bubmuorexa [JOK
OopraHusanus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U g | bubmuorexa [JOK
CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KusaenesareabHOCTD 6 bu6mmoreka [IOK
KJIETKU https://m.edsoo.ru/7f41c292
PaszmMHOXeHUE U
5 WHAUBUAYaTHEHOE 5 1 bubmmoreia LIOK
A y https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrseHHocTs 1
bu6mmoreka [IOK
6 M3MEHYHUBOCTH 8 1.5
https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnuotexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
b K
8 Pe3epBHOE Bpems 1 nommorexa O
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO 34 0 4




YACOB IIO ITPOTPAMME




11 KIIACC

HaunMmeHoBaHHE KoaundecTBO 4yacosB
Ne JaekTpoHHbIe (HU(POBHIE)
pa3fiejioB U TEM Konrtpouabubie IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchbl
NporpamMmsbl padoTbl padoThI
| DBOJIIOLIMOHHAS 9 1 bubmuoreka [JOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUE U BuG OK
2 pa3BUTHE KU3HU 9 0.5 nommoreka L
https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranusmel 1
3 OKDVIKAIOLLAs 5 ! bu6mmoreka [IOK
Py = https://m.edsoo.ru/7f41cc74
cpena
Coo01ecTBa u
bu6mmoreka [IOK
4 SKOJIOTUYECKUE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
b K
5 PeszepBHOE Bpemst 2 nommorexa O
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB I1O 34 0 2.5

I[TPOT'PAMME




10 A KITIACC 1D 3451479 Illaruasin Mapuna Aab0epToBHA

KoauuecTBO 4acoB

Ne p Hara 3 b
JIEKTPOHHBIE HH(POBbIE
1/ Tema ypoka Bee KonTpo pakTH4e —— p mugp
- JIbHbIE CKHe st o0pa3oBaTe/ibHbIE PeCYpPChI
ro
padoThI padoTbl
bubnuorexa [JOK
buonorus B cucreme Hayk 1 03.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metoabl TO3HAHUS JKUBOW MTPUPOJIBI.
[IpakTuueckas pabora Ne 1 «Mcnons3oBanue 1 0.5 10.09 bubnmnoreka [HOK
pa3iIMYHBIX METOAOB IIPU U3YUYEHUHU ’ ' https://m.edsoo.ru/863e6122
OMOJIOTUIECKIX O0BEKTOBY
buonorunueckue cucremsl, poOLECCHl U UX ! 17.09 bu6anoreka LIOK
U3yuyeHue ' https://m.edso0o.ru/863e6564
XHUMHUYECKUM cOCTaB KJIETKU. Boma u ! 24.09 bu6anoreka LIOK
MHHEpaJIbHBIE COJIN ' https://m.edsoo.ru/863e674¢
bu6anoreka LIOK
benku. CoctaB u cTpoeHue 6eIKoB 01.10
p 1 https://m.eds00.ru/863e6b72
depMeHThI — OHOJOTHYECKHE KaTaTu3aTophI.
JIaGoparopnas pabota Ne 1 «M3yuenue bu6muoreka [JOK
. 1 0.5 8.10
KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha https://m.edsoo.ru/863e6b72
MpUMEPE aMUIIa3bl UM KAaTaJla3bl)»
b K
VYraeBoapl. JIunuael 1 15.10 nbmoreka O

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




but6mmoreka [IOK

8 H .ATD 22.10
YIJICHHOBBIC KHCIOTR! https://m.edsoo.ru/863e6d5c

9 Hcropus u meTobl u3ydeHus KieTku. Kiierounas 05.11 bubnuorexa LIOK
TEOpHU ' https://m.edsoo.ru/863e6e88

10 Kiterka kak 1nenoctHas xuBas cUCTEMa 12.11
CtpoeHne 3yKapuOTHYECKON KIIETKH.

JlaboparopHas padota Ne 2 «M3yuenue crpoeHus bubmuorexa [IOK

11 KJICTOK PaCTECHUH, )KUBOTHBIX, TPHOOB M OaKTepHid 0.5 19.11 https://m.edsoo0.ru/863e6ff0
101 MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIpEnapaTax https://m.edsoo.ru/863e716¢
U UX ONHUCAHUE)

bub K

12 OOMeH BeIIECTB UM META00IN3M 26.11 ubmaorexa IO
https://m.edso0.ru/863e766¢
bub K

13 dortocuHTe3. XEMOCHHTE3 03.12 uosmorexa HO
https://m.edsoo.ru/863e7¢98
b K

14 DHepreTudeckuii oOMeH 10.12 momorexa 110
https://m.edsoo.ru/863e7aae

JKW3HEHHBIN HUKIT KIETKH. J[eTeHne KIeTKu.

15 Murto3. JIabopatopHast pabota Ne 3 «Habntonenue 0.5 17.12 bubmuoreka [JOK
MHTO3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyKa Ha ' ' https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKPOIpEnapaTax»

bu6anoreka LIOK
16 buocunTtes 6enka. Peakiins MaTpUYHOTO CUHTE3a 24.12
i P https://m.edsoo0.ru/863e796e
bu6nunorexa LIOK

17 Tpancnsiuus — OuocunTes 6enka 14.01

P i https://m.edsoo0.ru/863e796e
b K
18 HexkneTounsie opMbl 3KMU3HH — BUPYCHI 21.01 momorexa 110

https://m.edsoo.ru/863e7540




but6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB 28.01 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

20 | Meiios 04.02 bubmmorexa IIOK

https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopnas paborta Ne 4 0.5 11.02 bu6muoreka [IOK
«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX ’ ' https://m.edsoo.ru/863e81b6
MHUKpOIIpenapaTax»

bub K

22 WNHnnBuayanbHOE pa3BUTHE OPraHU3MOB 18.02 uommoreka T10

https://m.edso00.ru/863e8436

” ['eneTnka — Hayka 0 HaCJIEJICTBEHHOCTH H 25 07 bubnmnoreka [HOK
U3MEHYMBOCTU ' https://m.edso0.ru/863e8612

24 3aKOHOMEPHOCTH HACEAOBaHUS TPU3HAKOB. 4.03 bubnmnoreka [HOK
MonoruGpuaHoe CKpenuBanmue ' https://m.edsoo0.ru/863e8878

)5 JiurnbpuiHoe cKpeuBanyue. 3aKOH He3aBUCHMOI0 11.03 bu6muoreka [JOK
HacCJIEOBAaHUs IPU3HAKOB ) https://m.edsoo.ru/863e89a4
CuenieHHOE Hacle/I0BaHHE NPU3HAKOB.

JIaGoparopHas pabota Ne 5 «3yuenue

26 €3yJIbTaTOB MOHOTUOPUIHOTO U JUTUOPUTHOTO 0.5 18.03 bubmorexa OK
pesy P g pu ’ ' https://m.edsoo.ru/863e8c60
CKpEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX
MHUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue npu3HaKoB, 25 03 bubnuotexa [JOK
CLICIJIEHHBIX C II0JIOM ) https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencTBEeHHAs U3MEHYHUBOCTb.

28 s 0.5 08.04 bubnuoteka [JOK

JIaGoparopnas pabota Ne 6. U3yuenue

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




MOAU(PUKAIIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BapHAIIIOHHOTO PsAJia U BApUAIIMOHHOMN KPUBO»

HaCJ'IeI[CTBeHHaH U3MCHYHBOCTbD. Ha60paTopHa${

bubnunoreka LIOK
2 o'/, 7 15.04
9 pabota Ne 7. «AHanu3 MyTanuii y 1po30Quisl Ha 1 0.5 hitps://m.cdsoo.ru/863c8ofe
TFOTOBBIX MUKpOITpEapaTax»
30 I'enetuka yemoBeka 1 22.04 buGnuorexa [IOK
https://m.edsoo.ru/863e8d78
PesepBHblil ypok. O6o01IeHHE 110 TeMe
31 «HacnencTBeHHOCTh U I3BMEHYHUBOCTD 1 29.04
OpraHu3MOBY
32 Cenekius Kak HayKa U IpoLece 1 6.05 Bubmorexa IIOK
https://m.edsoo.ru/863e9214
3 MeTob!l U JOCTUXKEHUS CENIEKIINU PACTECHUN 1 1 13.05 bu6nmoreka [IOK
JKMBOTHBIX ' https://m.edsoo.ru/863e9214
bubnuorexa [IOK
34 b 20.05
MOTEXHOJIOTUS KaK OTpacib IPOU3BOACTBA 1 hitps://m.cdsoo.rw/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4




11 A KJIACC 1D 3451479 Ilarunsn Mapuna Ainb0epToBHA

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

JIeKT]
o0pa3o

OBOJIIOLIUS U METOJIbI
€€ U3y4YeHUs

02.09.2025

Bbubaunc

Hcropus passutus
MpeJCTaBICHUN 00
9BOJIIOLIMH

9.09

Bubnuc

MukposBonronus

16.09

Buoimuc

[Honmynsauus kak
3JeMEeHTapHast
eAMHUIA BUJA U
SBOJIIOLIUH.
JlaboparopHast pabota
Ne 1 «CpaBHenue
BU/JIOB T10
Mopdonoruaeckomy
KPUTEPUIO)

0.5

23.09

Buoimuc

JIBroKy1Me CUIIbI
(a1emMeHTapHbIE
(bakTOpBbl) 3BOJIIOLIUU

30.09

Bbubauc

EcrecTBennsiii 0TOOP
u ero (hopMel

07.10

Buoimic

Pe3ynbpratsl
HBOJTIOIUH:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJ000pa30BaHUe.
JIaGoparopHas paboTa
Ne 2 «Onncanne
MPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHTEIIEHOTO
XapaxkTepa»

0.5

14.10

Bbubauc

Hanpasnenns u nytu
MaKpOdBOJIIOLNH

21.10

Buoimuc

HeobpatumocTs
IBOJIIOIUH

11.11




10

Hcropus xxu3Hu Ha
3eMile 1 METOLI €€
W3yUYEHUS

18.11

11

T'umoresnl
MIPOUCXOKACHUS
’KU3HU Ha 3eMiie

25.11

Bubnuc

12

PazButHe xu3Hu Ha
3emiie 10 3paM U
nepuoiam

2.12

Bubnuc

13

OcCHOBHBIE 3TaIlbl
9BOJIIOLUH
PacTUTEIBHOTO U
KUBOTHOT'O MUDA.
[IpakTnueckas padbora
Ne 1 «M3yuenne
HCKOIIaeMBbIX
OCTaTKOB PACTECHUH U
KHUBOTHBIX B
KOJUIEKLIASX

0.5

09.12

Bbubauc

14

CoBpemeHHas
cucTema
OpPraHUYECKOT0 MHpa

16.12

Bbubauc

15

OBOIIOLUS YeIOBEKA
(aHTpOMOreHe3)

23.12

Bbubauc

16

JIBMOKyIIIHE CHIIBI

(paxtopsr)
aHTpOIIOreHe3a

30.12

Bubauc

17

OCHOBHBIE CTaUH
DBOJIOLUY YEIOBEKA

13.01

18

YenoBeueckue pacel U
IIPUPOJHEIE
aJlanTalluy 4eJI0BeKa

20.01

Buoimic

19

PesepBHbIil ypOK.
O0o001enue Mo TeMe
«Bo3HnKHOBEHHE 1
pa3BUTHE )XKU3HU Ha
3emie»

27.01

20

DKOJIOTHS KaK HayKa

3.02

21

Cpenpl oOuTaHus u
HKOJIOTHYECKUE
(bakTopbl

10.02

Bubnuc




22

AOGuotnueckue
(bakTopHI.
JlaGopaTopHas pabota
Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH
pacTeHui U3 pasHbIX
MECT OOUTAHHUSI.
JIaboparopHast pabota
No 4. «Bnusaue cBeta
Ha POCT U Pa3BUTHUE
YEPEHKOB KOJICYCa

0.5

17.02

Bubaunc

23

buornueckne
(bakTopsI

24.02

Buoimuc

24

OKOJIOTUYECKHE
XapaKTePUCTHKHU
TTOTTYJISITTHH.
[IpakTuueckas padbora
Ne 2 «IToncuér
IUIOTHOCTHU
MOMYJISIUI pa3HbIX
BHJIOB PaCTCHUI

0.5

3.03

25

Coo0mecTBa
OpPTraHUu3MOB —
OHOIIEHO3

10.03

Bbubauc

26

DKOJIOTUYECKUE
CHCTEMBI
(3KOCHCTEMBI)

17.03

Bbubauc

27

OcHOBHBIE
MMOKa3aTeun
9KOCUCTEMEL.
OKOJIOTHYECKHE
nupamubel. CBolicTBa
9KOCHCTEM.
Cykueccus

24.03

Bbubauc

28

IIpuponusie
9KOCHUCTEMBI

07.04

29

AHTpOHOFCHHLIC
O9KOCHUCTEMbI

14.04

30

buochepa —
rio0anpHas
SKOCHUCTEMA 3eMITH

21.04

Buoimuc




3aKOHOMEPHOCTH
31 CYLIECTBOBaHHS 1 28.04 bubnuc
ouocdepsl
YenoseuecTBo B
32 ouocdepe 3emin ! 305
CocyiecTBoBaHMe
33 MIPUPOJIBI U 1 12.05 bubc
YeII0BEYeCTBA
34 Pe3epBHbI YPOK 1 19.05
OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME 34 0 2:5

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COleP:KAHUS

buonorus xkak HayKa

1.1

buonorust — Hayka o xwuBoi mpuponae. Pomp Ouonoruu B (GOPMUPOBAHHUU COBPEM
CucreMa OMOJOTHYECKUX HAYK

1.2

Metonpl MO3HaHUS JKUBOM NpUpOAbl (HaOMIOAEHHE, HKCHEPUMEHT, OIHCaHU
MOJIEJIMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa JTaHHBIX )

JKuBBIle cucTeMBI U HX opraHnu3anus

2.1

JKussle cucrembl (OMOCHCTEMBI) KakK MpeaMeT n3ydeHus: ouonoruu. CBoicTBa GMOCHCT

2.2

YpoBHU oOpraHuzanuu OHOCHCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOUYHBIH, «C
BUJIOBOM, SKOCHCTEMHBIH, brocepHbIit

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XHUMHUYECKHM COCTAaB KJIETKH. XHUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMCHTBI, MHUKPO3J
BCIICCTBA. (I)YHKI_II/II/I BOJbI 1 MUHCPAJIbHBIX BCIICCTB B KJICTKC. HO,Z[I[Cp)KaHI/IC OCMOTH'

3.2

benku. CocTaB u ctpoeHue 6en1koB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHnunn
AMUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYbl (IIEpPBUT
YETBEPTUYHAS CTPYKTypa). XUMHYECKUE CBOMCTBA OeKOB. bronorndyeckre QyHKITNH
®epMeHTHl — Ouosornyeckue KaraiausaTopbl. CTpoeHHne (pepMeHTa: aKTUBHBIN IEH"
Kodepmenrtsl. Butamunbl. Otnnunst pepMeHTOB OT HEOPraHUYECKHX KaTalu3aTopOB

33

VYrneBoasl: MOHOCaxapuabl (TI0K03a, prubo3a M J1e30Kcupub03a), aucaxapuabl (cax
(KpaxmaJ, TITIUKOTeH, LeJI0103a). buonornyeckue GyHKINN YTIIIEBOIOB.
Jlunuael: TpUrmuUepuabl, crepousl, pocomunuasl. 'napoduabHO-rHIpOoPOOHBIE CB




JIUIIUA0B. CpaBHeHI/Ie YIJI€BOJ0B, OeIKOB U JIMIIN OB KaK UCTOYHHKOB SHCPIUU

34

Hyxuennossie xucnorsl: JJHK u PHK. Hykieornasl — MOHOMEPBI HYKIIEMHOBBIX KHC
Crpoenne u pynkuun PHK. AT®: ctpoenune u pyHximm

3.5

[utonmorus — Hayka o kierke. Kiierounas reopust. MeToabl H3y4eHUs KIETOK

3.6

Knerka xak nenoctHas xuBas cuctema. OOImue MpU3HAKA KJIETOK: 3aMKHYTas Hapy
KaK FeHeTUYECKUH ammapar, CucTeMa CHHTe3a Oenka

3.7

Tunsl KJIETOK: SyKapuoTHUecKas U nmpokaprotudeckas. OCOOEHHOCTH CTPOSHUS MPOK:
cteHka Oaktepuil. CTpoeHHE SyKapHOTHYeCKOW KieTKU. OCHOBHBIE OTIMYHUS DPACTI
KIICTKU

3.8

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, MX (PYHKIIH]
cBoiictBa U QyHkuuu. [luromnazma u e€ opranoupl. OnHOMEMOpaHHBIE OPTaHOUIBI |
(OIIC), anmapar I'onbmxu, mu30combl. [lomyaBTOHOMHBIE OPraHOUABI KIETKU: MUTOXOH
MUTOXOHAPHUI U mactul. Buabl miactun. HememOpaHHbIe OpraHOUAbI KJIETKH: puOOCC
KryTuk. OYHKIMU OPraHOUI0B KJIETKU. Brirouenus
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Snpo — perynstopHbiii 1HeHTp KkieTku. CTpoeHue siapa: spuepHas o0oiouyka, Kap
XpOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KIETKE

X(I/IBHC,HGHTGHBHOCTL KIICTKH

4.1

OOMeH BelIecTB, WM MEeTa00JIM3M. ACCUMIIIAIMS (TUTACTHYECKUN OOMEH) U JIUCCHMMU
JIBE CTOPOHBI E€AMHOIO Mporiecca MeTaboim3ma. Tumbl oOMeHa BEIIECTB: aBTOTP
(dbepMEeHTOB B OOMEHE BEIIIECTB U IPEBPAIICHUN YHEPTUHU B KIETKE

4.2

®orocunre3. CperoBas M TeMmHOBasg ¢a3bl (oTocuHTe3a. Peakiuu (oTocuHTE3a
3naueHue (HOTOCHMHTE3a IS KU3HU Ha 3emie. BiausHue ycnoBuil cpenpl Ha (oTocu
IIPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3. XeMOCHUHTE3UPYIONINe OaKkTepru. 3HAUYCHUE XeMOCHHTE3a JIJIsl dKU3HHU Ha

4.3

DHepreTudyeckuii 0OMeH B KJeTKe. Paciernienue BeuiecTB, BhIACTIEHUE U aKKyMYJIHP
sHepreTuueckoro oomena. [nmkonus. bpoxenune u ero Buabl. KucrnopoaHoe okuc:
O} PeKTUBHOCTH SHEPTreTHIECKOro 0OMEeHa

4.4

Peakiiuu matpuunoro cunresa. ['eneruueckas napopmarus u JJTHK. Peanuzamus rexe
I'eneTnueckuii kox M ero cBoucrTBa. TpaHckpunius — Marpuynblii cuHTe3 PHK.
KoaunpoBanue amuHokucnot. Poiabs pubocom B OnocuHTese Oenka

4.5

Hexnerounsie ¢popmbl *ku3HU — BUpYChl. VicTopust oTKpbITHs BUpycoB (.M. MBaHOE
KHU3HEIeATeIbHOCTH BUpycoB. bakrepuodaru. bone3nu pacteHuil, )KMBOTHBIX M U
Bupyc ummynonedurnura uenosexka (BUY) — BozOymurens CIIM][a. [Ipodumakt
3a0o0JeBaHU

Pazmuoxxenue u HHAWBHUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KneTounslii mMKI, WM KU3HEHHBIM WK KieTku. HMuTepdaza m mutos. Ilpomec
Pemnukamuss — peakuus marpuuHoro cunte3a JHK. Crpoenme xpomocom. Xpor
JIMTUIONAHBI W TaluIOMIHBIA XPOMOCOMHBIE HAOOpBL. Xpomatuzasl. LluTomoruy
VHIUBUYaJIbHOTO PAa3BUTHSI OPTaHU3MOB.

Henenne knetkn — Muto3. Ctaauu muto3a. [Ipoieccsl, Mpoucxoasauiue Ha pa3HbIX




CMBICJII MUTO3a

52

@opMbl pa3MHOKEHHMS OpraHu3MoB: Oecronoe M MonoBoe. Buasl Oecnonoro |
NOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BETETATUBHOE
KJIOHUPOBAHKHE OPraHU3MOB, €r0 3HAUEHHUE [l CEJICKLIIUU

5.3

[TomoBoe pa3MHOXKEHHUE, €TO OTIUYHUS OT OECITOIOTO.
Meiio3. Craaum wmeiio3za. Ilpomecchl, mpoucxonsdimue Ha craausx weinos3a. Il
Kpoccunrosep. bruonornueckuii CMbICI U 3HaYEHUE MEH03a
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['ameTorenes — mporecc oOpa3oBaHMs TOJIOBBIX KJIETOK Yy >KUBOTHBIX. [lOJIOBBIE
OO6pa3oBaHrue M pPa3BUTHE IOJIOBBIX KIETOK — TaMeT (CHepMaTO30Hj, SHIEKIETK
Oco0eHHOCTH CTpOEHUS SMIEKIETOK U ciepMaTo3onioB. OnnonorBopenue. [laprenor

5.5

NunuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOPHOTEHE3).
y TI03BOHOYHBIX JKUBOTHBIX: JApOOJICHWE, TacTpysIsims, opraHoreHe3. IlocTan
NOCTAMOPHOHAILHOTO PA3BUTHUS: MPsAMOE, HempsiMoe (JMYUHOYHOE). BimsHue cj
(baKTOpbl, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTa]

HaCJIeIlCTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHM3MOB

6.1

IIpeamer u 3amaun reHeTUKH. VcTopusi pa3BUTUS T'€HETHKU. BKiIax pOCCHHUCKUX H
TeHETUKUA. MeTOJbl TeHETHKH (THOPHIOIOTHYECKUH, IUTOTCHETUYECKUH, MOJIEKY]
T€HETUYECKHE NMOHATUA. | eHeTndecKass CHMBOJIMKA, UCIIOJIb3YEMasl B CXEMaxX CKPELIUB:

6.2

3aKOHOMEPHOCTH HACJEeIOBAaHUSI MPU3HAKOB, ycTaHOBiIeHHble [. Menaenem. MoHO
eanHoo0pa3us ruOpu0B NepBoro nokosienus. [IpaBuno gomMuHupoBaHus. 3aKOH pa
yiCcTOTHI rameT. [lomHOe U HenmoIHOe JOMUHUPOBAHUE.

JuruOpunHoe CcKpemuBaHue. 3aKOH HE3aBHCUMOTO HAcleAOBAaHUS MPHU3HAKO
TUTHOPHUIHOTO CKpEIMBaHus. AHAIM3HUpYIOIIee CKpeluBaHue. Vcrnonb30BaHne aHa
oTpefieNIeHUs] TeHOTHIIA 0COOU

6.3

CuenneHHoe HacinenoBaHue npuszHakoB. Pabora T. MopraHa mo CLENJIEHHOMY He
CLIETIJICHUS TEHOB B PE3YyJIbTaTe€ KPOCCHHIOBEpa. XpOMOCOMHAs TEOPUS HACIIEICTBEHH(
I'enetuka mnona. XpOMOCOMHOE ONpeAelIeHHE Iosa. AyTOCOMBI M IIOJOBBIE
TeTCPOraMETHLIC OPraHU3MBbI. HacneszaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

HN3meHunBoCTh. BuIbl M3MEHYHMBOCTH: HEHACIEACTBEHHAs W HacleACTBEeHHas. Pc
N3MCHYHNBOCTH. XapaKTepI/ICTI/IKa MOHHq)HKaHHOHHOﬁ N3MCHYNBOCTH. BapI/IaI_II/IOHHI:
HopMa pCakuuu IpU3HAKA. KonnuecTBeHHBIE M KadyeCTBEHHEIC IIPpU3HAKHU U
MO,[[I/I(i)I/IKaI_II/IOHHOI\/'I HN3MCHYHNBOCTHU

6.5

HacnencrBennasi, MiiM T€HOTUIINYECKAsA, U3MEHYNBOCTL. KOMOMHATUBHAS U3MEHYHUBO!
OCHOBa KOMOWHATHBHOW W3MEHYMBOCTH. MyTalmoHHas W3MEHYMBOCTh. Kirac
XPOMOCOMHBIE€, TeHOMHBIE. YacToTa W NMPUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
HaciaencTtseHHou n3Menunsocty H.M. BaBuiosa

6.6

I'eneTnka yenmoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJABI IT'CHCTUKH YCIOBCKA:
LII/ITOFCHCTI/I‘-IGCKI/Iﬁ, 6HOXHMquCKHﬁ, MOJ'ICKyJ'IﬂpHO-FCHCTI/I‘-IeCKI/Iﬁ. COBpeMeI-
MMOJIHOTCHOMHOC CCKBCHUPOBAHUC, T'CHOTHIIMPOBAHHUEC, B TOM YHUCJIC C TTOMOIIBIO
3a00JIeBaHUs 4YCJIOBEKA: T'CHHEIC 6OJIC3HI/I, 0ole3HU ¢ HacJIeICTBEHHOM mnpeapac
oone3nn. ComaTUyeckue U ICHCPATUBHBLIC MYTallUU. HpI/IHLII/IHLI 3J0PpOBOIO




HpO(l)I/IJ'IaKTI/IKI/I A JeYeHHs TeHETHYECKHX OOoJe3HEeH. MC,HI/IKO—FCHCTI/I‘ICCKoe
MGHHHHHCKOﬁ ICHCTUKHU B IPEAOTBPAICHUN U JICHCHUU I'CHETUYCCKUX 3a00/I€BaHUH U

CGJ'IGKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenexkuus Kak HayKa M IpoOLECC. 3apoXkIECHHE CeNeKIHUU U JIOMECTUKAIHs. Yde
MPOUCXOXKACHUS U MHOrooOpasus KyJbTYPHBIX pacTeHui. L[eHTpbl mpOMCXOKJIeH]
opo/ia, ITaMM

7.2

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U UHJIUBUAYAITBHBINA OTOOPHI B CEJIEKIIH
9KCTephepa. bBIM3KOPOACTBEHHOE CKpeluBaHue — WHOpUAWHT. Ywucras JHMHUS.
['ereposuc, nnn rubpugHas cwia. HepoJCTBEHHOE CKpelMBaHUE — AyTOPUIUHT.
ycrexu. VICKyCCTBEHHBIM MyTareHe3 M MOJIyYEHUE MOJMIUIOUIOB. J[OCTHIKEHUS Ce
MHUKPOOPTaHU3MOB

7.3

buotexHonoruss kak oTpacib NPOU3BOJACTBA. [ eHHAs WHXKEHepus. OTalbl CO3]
TpaHCTEHHBIX OpraHu3MoB. Knetounas nrxenepus. Kiierounbsie KynbTypbl. MUKPOKIIC
KnonupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOT
I'MO — renetryecku MOAU(DHUIIMPOBAHHBIE OPTAHU3MbI

11 KUIACC

Kox

IIpoBepsieMblii 3JIEeMEeHT COAePKAHUSA

DBOIOLMOHHASA OUOJIOTUSI

1.1

OBOITIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa 3BoMOLMU. [laneoHTONOrMUYECKHE: MOCIIEI0BATENBHOCTD IOSIBICHU
JeTonucH, nepexonHsle (GopMmel. buoreorpaguueckue: cXoACTBO M pasiauuue QayH
OMOPHOJIOTHYECKUE: CXOJICTBA U PA3IU4Usl SMOPHOHOB Pa3HBIX BHUJOB IO3BOHOYHBD
TOMOJIOTHYHBIE, AaHAJOTMYHbIE, PYyJIUMEHTApHbIE OpraHbl, aTaBU3MbL. MoeKyn
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0OJINYECKUX MTyTeH Y BCEX OPTaHU3N

1.2

OpomtonmonHas teopus Y. [lapsuna. [Ipennocsiiku BOZHUKHOBEHHUS JapBUHM3MA. [|
no JlapBuHy (M30bITOYHOE Pa3MHOKEHUE MPU OTPAHUYEHHOCTU PECYPCOB, HEOIPE/IE.
CyIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckas teopust sBomonuu (CTD) u ocHOBHEIE €€ MmosiokeHuss. MUKPOIBOIIOI]
1 HBOJIIOIIUU

1.4

JBuxyuie cuisl ((hakTopbl) SBOIIONUN BUAOB B MpUpoae. MyTalMOHHBIN IpoLecce
[Tonynsmuonnpie BOMHBI U Apeid reHoB. M3omsmus m murpamnus. EctecTBeHHBIN
sBoJIoLUU. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcrioco0IeHHOCTh OPraHU3MOB KakK pe3yJbTaT sBoitonuu. [IpumMeps! npucnocobiie
U U/IM0a/IalTaluy.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA000Opa30BaHUS: T€OT

L.5

MaKpOBBOJ'IIOL[I/Iﬂ. qDOpMBI OBOJOIHNHN: (I)I/IJ'ICTI/I‘-ICCKB.H, JAUBCPICHTHAsA, KOHBCPIrCHTHA!
9BOJJIIOIIMH




Bo3unkHOBEHHE 1 Pa3BUTHE )XU3HU HA 3emie

2.1

JloHayuHbIe NIpEACTaBICHUS O 3apOKICHUHU KU3HU. HaydHble rUIIOTE3b BOSHUKHOBEH
naHCcIepMus. XUMHUYECKasl SBONIOLUSA. OKCIEPUMEHTAIbHOE IOATBEPXKIECHUE XUM
sTamnel Ouonorndeckoit sBomonuu. I'unoreza PHK-mupa. IlepBble KIeTKH U UX 3BOJ

TPYIII )KUBBIX OPraHU3MOB

2.2

PazBuTue xu3nu Ha 3emiie 1o 3pam U nepuosiaMm. Karapxei. Apxelickas U IpoTepo3or
MEePUOJIbI: KeMOPUICKHA, OPJIOBUKCKUN, CHITYPUHCKHMA, JEBOHCKUM, KAMEHHOYTOJIbHB]
€€ MepuoJIbl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiinozoiickass spa u e€ mnepuoibl: MajJeOreHOBbIA, HEOTCHOBBIM, AHTPOIOTCHOBE
reoJIOTHYECKHX MpoiieccoB. OCHOBHBIE ATAMbl SBOIIOLUN PACTUTEIBLHOTO U )KUBOTHOT
U )KUBOTHBIX. [losiBIeHUE, paclBET U BHIMUPAHUE TPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHn4€CKOro Mrupa Kak OTpaXCHHEC 3BOJIFOLUH. OCHOBHBIC CHCTEMATHYECK]
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DBOJIOIMUS YeJoBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue TpeNCTaBICHUN O MPC
u3y4eHus anTpornoreHesa. CXoacTBa U pa3anydus 4eloBeKa U )KUBOTHBIX. CUCTEeMATHY
JBuxyume cuibl (pakTopsl) aHTporiorenesa. HacneacrBeHHasi U3MEHUYUBOCTD U €CTE
00pa3 )KU3HU, U3TOTOBICHUE OPYIUil TPYia, MBIIILIEHUE, PEYb

2.5

OcHOBHBIE CTAaIUU M BETBH SBOJIOIUHM YEIOBEKA: aBCTPAIONUTEKH, UenoBek ym
YenoBek HeaHaepTanbckuii, YenoBek pasyMHblil. Haxonku uCKOMaeMmblX OCTAaHKOB,
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS

2.6

UYenoseueckne pacbl. OcHOBHblE OOJbIIME  pachl:  €BpoleoujHas  (eBpa:
(oKBaTOpHalibHAs), MOHIOJIOMJHAs  (a3MaTcKo-aMepukaHckas). YepTsl mnpuch
YeJIOBEYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUsS. EMMHCTBO yenoBeueckux pac. Kpurur

OpranusMsl 1 OKpY’Karolas cpeaa

3.1

DKOJIOTHSl KaKk Hayka. 3ajayd W pasfeibl JKOJOTHH. METOIbl 3IKOJIOTHYECKUX
MupoBo33peHue. Cpeabl OOUTaHWs OPraHU3MOB: BOIHAS, HA3EMHO-BO3/TyIIIHAS, [TOYBEH

3.2

Okonoruyeckue Gaxtopsl. Kimaccupukanus 3K0I0ruyeckux (pakropoB: aOMOTHUECKHUE
JleiicTBue 5KOIOTHYECKUX (aKTOPOB Ha OPraHU3MbI
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Abuotnueckue (HakTopsl: CBET, TEMIEepaTypa, BiaxxHocTh. DoTonepuoausm. [pucnoc

abnotuueckux (hakTopos. bruonornueckrue puTMbl
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buotunueckue (I)aKTOpLI. Bugsr OMOTHYCCKUX B3aMMOJACHCTBHUH: KOHKYPCHIIUS, XUIIHY
KOMMCHCAJIN3M (HaXJ’IeGHI/I‘-ICCTBO, KBapTI/IpaHTCTBO), aMCHCaJIUu3M, HeﬁTpaJI
B3aUMOACUCTBUM IS CYHICCTBOBAHUA OPTraHU3MOB B ITPUPOJHBIX COO6IJ.I€CTB3.X

3.5

IKOJIOTHUECKHE XapPaKTCPUCTHKU IIOITYJISALNH. OCHOBHBIC IIOKa3aTEIIN MOy Jid

POKAAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpaLMs. JJMHaMUKa YUCIEHHOCTH MOMYJISIIIUN

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

Coo06m1ecTBO OpraHnu3mMoB — OmoteHo3. CTpyKTypbl OMOIIEHO3a: BHUAO0BAsI, MPOCTPAHCT
Buner-nomuaaaTel. CBsI3U B OMOLIEHO3€E

4.2

Dkonorudeckre cucreMbl (dKocuctembl). [ToHsTHE 00 3KOCHCTEME M OHMOTEOIeHO3e




9KOCUCTEMBI: MPOJYLEHThI, KOHCYMEHTHI, peIyleHThl. KpyroBopoT BelIECTB U
Tpoduyeckue (nuiieBsie) ypoBHU 3KocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE TIC
OPOAYKIHS. DKOJOTHYECKHE MUPaMUJbl: TPOAYKIIMH, YACICHHOCTH, Oromacchl. CBC
camoperyssiusi, pazputue. CyKueccus

4.3

[TpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO WJIU IIHPO]
AHTPOMOT€HHBIE 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. YpOOosKocucTeMbl. buonmoruyec
arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak paxTop ycroitunBoctH sKocucreM. CoxpaHeHue GHOJIOTHYECKO]

4.4

Yuenue B.U. Bepuaackoro o 6uochepe. ['panuiipl, coctaB u CTpyKTypa Onochepsl.
OcobeHHOCTH OHOChEphl KaK TI100aTbHONH IKOCHUCTEMBI. JIMHAMUYECKOEe PaBHOBECH
KpyroBopoTs! BemiecTB 1 OMOreOXUMUYECKHE IIUKIIBI 3JIEMEHTOB (yIiiepo/ia, a30Ta). 3
OHOMBI CyIIH

4.5

UYenosedecTBo B Onocdepe 3emiii. AHTPOTIOreHHBIC U3MEHEeHUs B Onocdepe. ['modans
OcHoBa pallOHAJIBHOI'0 YHIPABJICHUA MMPUPOAHBIMU PECYPCAMH U UX HCITIOJIB30BAHUC.
IIPUPOJBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilon
pen. ITaceunuka B.B., Akiimonepnoe o6miectBo «3narenscTBo

«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

bubmmoreka IIOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

[Topran POII
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