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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpKAHUS YUEOHOTo MpeaMeTa
«buosoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeNIeH, COJIEp>KaHUs, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
LEISAX W TMPUHIMUIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeaHero oo6miero oOpazoBanus B Poccuiickoit ®eneparnuu, a Takke
MOJIOKEHUS O crieliupuKe OMOIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPO/IBI
U 00ecreueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENESICeHbl OCHOBHbIE (YHKIMHU MPOTPAMMBI IO
OMoJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu naéT MNpeAcTaBiICHUE O LEesiX, o0 oOrmiei
CTpaTeruu OOYy4YEeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buosorus», omnpeaenser o0g3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Io pas3ieliaM H Temaw,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTHKH
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TMPEIMETHBIM PE3yJbTaTam
oOydueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSATEIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS MO0 OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xkmaccel, ©a30BBI  ypOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHHM OHMOJIOTUM, Ojaromaps
YyeMy B HEH MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUW  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawumen npupomHor cpeae. Ilosromy Hapsgy ¢ M3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MIPOTEKAIOIIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJOTHHU YyJIeTIEHO BHUMAHUE HCIIOJIb30BAHUIO TIOTYUYECHHBIX
3HAHU B MOBCEAHEBHOMW KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHMN  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I[EJIECO00PA3HOTO TOBEACHUS B OKPYKAIOIIEH MPUPOIHOM Cpejie, aHaim3a
BIIMSHUS XO35MCTBEHHON JEATEIbHOCTH YEJIOBEKA HAa COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHWE BHHUMaHUSA K  MPUKIATHOU
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEOOXOMMOCThIO 00eCTIeueHUs YCIOBHUM /I PEIICHUs] OJTHON M3 aKTyaJIbHBIX
3a/lady IIKOJIbBHOTO OHOJIOTMYECKOTO O0pa3oBaHUsA, KOTOpas MperoJiaract
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUsS 3aHUMAET BAXKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHHUE Y OOYYAIOIIMXCS MPEACTaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpsieT u 00001IaeT 3HaHus O )KHBOUW TIpUpoe, e
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOM OpPraHU3alMU U 3BOJIOLMH, CO3MAET
YCJIOBHSI  JJIsi: TIO3HAHWS 3aKOHOB JKMBOM  MPUPOABI, (OPMUPOBAHUS



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

bonpmoe  3HadueHwe  OWOJIOTMST  MMEET  Takke JUIA  PEHICHHS
BOCIIUTATENbHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oOiero ooOpa3oBaHMs,
colpaM3anuu oOyvaromuxcs. M3ydenne Ouosiornu oOecrneuruBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
UH(OPMAITMOHHBIX  HABBIKOB, JCTETUYECKOM  KYJIbTYphl, CIOCOOCTBYET
UHTErpalud OMOJIOTUYECKUX 3HAHUM C MPECTaBICHUSIMU U3 JPYTUX YUEOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, Xxumuu U Teorpaduu. Ha3BaHHbIe
MOJIOKEHUSI O TpelHa3HAYeHUH ydeOHOro mnpenmMera «buosiorus» cocTaBuIH
OCHOBY JUIsl OMNpPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €0
coJiepKaHusl, MPEICTAaBICHHOTO B IIporpaMme Mo OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusa OOIEH KyJIbTYphl, OINPECISIONIME aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIEeH MPUPOIHOM cpelie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NearenbHOCTH. Oco00e MeCcTo B 9TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIy>KaT OCHOBOM ISt
dbopMHpOBaHUA TPEACTaBICHU O COBPEMEHHOM ECTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHUEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuasia B Iporpamme 1o
OMOJIOTUM OCYIIECTBJICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTJIMYUTEIBHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4eOHOTO MpeaMmeTa
«buonorusy BbeIIENEHBI CIENYIONUE CoAepKaTeabHbie InHuM: «buomorus kak
Hayka. MeTojipl HaydHOTO TIOo3HaHU», «KieTka kak OMojornyeckas CucTeMay,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOMIUMHCS 3HAHMSIMHU O CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra W NPUOOPETeHHUE YMEHH
UCIIOJIb30BATh TU 3HAHUA I TPAMOTHBIX JIEWCTBUIM B OTHOIICHUH OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTikenrue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
0a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIOININX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHHI O OMOJOTHYECKUX TEOPUSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TMPaBWIAX, CIyKaIIuX
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAyYHOTO T[O3HAHHS, CTPOCHHHM, MHOTOOOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHHU3AIMH, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHrEe Y 00YJaIONMMXCSl TO3HABATEIIbHBIX, HHTEIUICKTYATbHBIX U
TBOPUYECKUX CITOCOOHOCTEH B MpOIECCEe aHaIu3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJalomuxcs OOIe KynbTyphl, (QYHKIIMOHATHHOU
IPAaMOTHOCTH, pa3BUTHEC YMEHHA OOBSCHATHP W  OICHWBATH  SBJICHUS



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

dbopMupoBaHUEe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKHX 3HAHWM Il TOBBILICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUIS1 OLIEHKH MOCJIEICTBUI CBOEH AESATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBAaHME M  COOJIIOJICHHE Mep
mpoUIaKTHKH 3a00JIeBaHUH.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

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



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiaocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponib Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meroapl TO3HAHUS SKUBOM MpUponbl (HAOMIOEHUE, JKCIIEPUMEHT,
omnHcaHWe, HW3MEpeHue, Kiaccuukaius, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

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

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

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

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

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpPEeIMET H3YYECHHS OHOJIOTHH.
OTnuuue KUBBIX CUCTEM OT HEOPTAHUYECKON TPUPO/IBI.

CpoiicTBa OmocHCTeM U HUX pa3HooOpazwe. YPOBHHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKaHEBbIM, OPTaHU3MEHHBIH,
NOMYJIAIIMOHHO-BUOBOM, HKOCHUCTEMHBI (OMoTeoIIeHOTHYECKUT),
ouocdepHsbIit.

JemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPU3HAKU OKU3HW», «YPOBHH
OpraHHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHAYECKUN COCTAB KJIETKU. XUMHUYECKHE BJIEMEHTBI: MAKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. l[lomnep:kanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMMBbIE AMHUHOKHUCIOTBHI. AMUWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBHI OEITKOBOI MOJIEKYJIBI (IE€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
(GyHKIIMH OEIKOB.

depmeHTHl — Ouosiormueckue Karamusatopbl. CrtpoeHume QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpatHas crnenududHoctb. Kodepmentsl. ButamuHbL.
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrineBoapl: MoHOcaxapuasl (TIIOKO3a, pubo3a ©  JAe30KCUpr003a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlumuapl:  Tpurmunepuasbl, ¢GochoNUnuabl, CTepouasl. [ uapoduiabHO-
ruapodoOHbIe cBoicTBA. buonormdeckune ¢GyHkmuu aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB Y JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.



HykneunoBesie kucnotrel: JIHK u PHK. Hykineotuasl — MoOHOMEpBI
HyKk1eruHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronmoruss — Hayka o Kierke. Krerounas teopus — MpuUMep
B3aMMOJICUCTBUS Hae U (DAKTOB B HAYYHOM NO3HAHWUU. METONbl H3ydeHHUS
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTe3a Oerka.

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

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJTMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJpUH, TUIacTUAbL. [IponcxoxaeHne MUTOXOHIPUNA M TIAcTUl. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTD,
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. IllneitneH, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

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

Tabmuupr u cxemsl: «lleproguyeckas TadIUIIAa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CrTpoeHue »>yKapuOTHUYECKOW KIETKnW», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, dKCIEPUMEHTOB, MUKPOMPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTUYeCKUE PadoThI:

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

Jlabopatopuast pabora Ne 2. «M3yueHue CTpoeHHsI KIETOK PaCTEHUH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUWIIAIUS (PHEPTreTUYECKUii 0OMEH) — JIB€ CTOPOHBI €IUHOTO MpOoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB W SHEPTUHM B MOHUMAHUU
MeTaboJIM3Ma.

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



®ortocunTe3. CBeroBass u TemHOBas ¢a3bl (oTocuHTEe3a. Peakiuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBanue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuyHoro cuHrte3a. I'eHetmdeckas uHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHUECKU KO U €ro
cBorictBa. TpaHckpuniusi — wMarpuuHblii cuHte3 PHK. Tpancasuuma —
Oouocunte3 Oenka. Ortamnbl TpaHcisiinuu. KomupoBanue aMHHOKHCIOT. Pob
pubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeiTHs BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHud, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmynozaeduiura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

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

Tabmuupr u cxembl: «Tumnbl mutanusy, «Metabonuzm», « MUTOXOHIPUSY,
«HepreTuyeckuit oOMeny», «Xioporiact», «Potocuntesy, «Ctpoenne JJHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeThyecKuii
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA MUK BHUpYyca
CII1[a, 6axtepuodara», «Permmxkarus JHK.

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

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii Mk, WM KU3HCHHBIM MUK KIeTKUA. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TaIUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{uTtonornyeckne OCHOBBI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO PpPa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemast rubesb KJISTKH — aromnTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buwl
Oecrosioro  pa3MHOXKEHHS:  JIeJICHUE HaJBOE, TOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYECHUE JIJIs1 CETIEKIUU.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3sa. [Ipoueccsl, nmpoucxoasimye Ha CTaIusIX Menos3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YeHUE MeKo3a.



['ameTtorenes — mpoiiecc 00pa3oBaHMs MOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBble Xxene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SHIEKIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro3ouaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisus, opraHorenes. [loctamOpuonanbHoe pazBute. Turbl
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Merosy, «IIpsamoe u HenpsMoe pa3BuTue», «l'aMeToreHes y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKAX KOpeUKa JyKa», MarHUTHAsl MOJEIb-alIlUIMKalus «JlejneHne KIeTKkmny,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThi:

JlaGoparopnas pa6ota Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHast padora No 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pasButus TreHEeTUKH. Ponb
IIUTOJIOTUM W IMOPHUOJIOTMM B CTAHOBJIECHUW Te€HETHKU. Bkiam poccuiickux u
3apyOEKHBIX ~ Y4YEHBIX B  pa3BUTHE TEHETUKU. MeToAbl  T€HETUKHU
(TUOpPUIOJIOTUYECKUNM,  LUTOTCHETHUYECKHM,  MOJIEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAHOBJEHHbIE [
Mennenem. MoHOTHUOpUAHOE CKpENIMBaHUE. 3aKOH €IWHOO0O0pa3us THOpUIOB
MepBoro mnokojeHus. [IpaBwio JOMUHMpPOBaHUS. 3aKOH paCILICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJCIOBAHMS
npu3HakoB. [[uToreHeTHYecKre OCHOBBI JUTHOPHUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBaHue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

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

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHE KapTHhI.

I'eneruka nona. XpoMOCOMHOE OMNpEEIeHUE M0Ja. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIEMIJIEHHBIX C MOJIOM.



N3MeHYnBOCTS. Bue M3MEHYUBOCTH: HEHACJIEACTBEHHAS u
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapualioHHBIH psx H
BapualMoHHasi KkpuBas. Hopma peakuum npusHaka. KojaumyecTBeHHbIE W
KaueCTBEHHbIC MPU3HAKK U UX HOpMa peakiuu. CBoMcTBa MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH.

Hacnencreennas, uiau reHOTHNMYECKasi, U3MEHUYUBOCTh. KoMOMHaTUBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTanMoHHas u3MeHYUMBOCTh. Kraccudukanuss MyTaiui:
T€HHbIE, XPOMOCOMHBIEC, Te€HOMHBIE. YacTrora W NPUUYMHBI MYTAIUH.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTMUECKHX PSJIOB B HACJIEICTBEHHOM
m3MmeHunBocty H. M. BaBumoga.

BuesinepHas HacIeCTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka 4venoBeka. Kapuortun udenoBeka. OCHOBHBIE METO/bI T€HETUKHU
YEeJIOBEKA: TE€HEAIOTUYECKUH, OJIN3HEIIOBBIN, [IUTOTC€HETUYECKUH,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TEHOTHIIA: MOJJHOT€EHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCIIE C
nomorpio [1I[P-ananu3a. HacnencrtBeHHble 3a00JieBaHUS YEJIOBEKA: T'CHHBIC
60J1e3HM, OOJIC3HH C HACJIEICTBEHHOW MPEAPaCIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. Comarvueckue HW TeHepaTHBHbIE MyTaluu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(MITAKTUKN U JICUSHUS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIIMHCKOM TEHETUKH B MNPEAOTBPALICHUHM M JICYEHUM T'€HETUYECKUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

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

Tabmumet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE H  €T0
IIUTOTCHETUYECKass OCHOBa», «3aKOH PACHICIJICHUS M €ro IUTOTCHETHYeCcKas
OCHOBa», «3aKOH YHCTOTBI ramer», «JlurudpumHoe  CKpenMBaHUE,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapThl pacTECHUH,
JKUBOTHBIX U 4eJloBeKa», «I'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CLEIUICHHOTO ¢ mojiom», «KapuoTumbl yenoBeka M KUBOTHBIX», «BUAbI
U3MEHYUBOCTHY, «MoaudukalmoHHas U3MEHUYNBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTHKa rpyIn KpoBu», « MyTallMOHHAs H3MEHYUBOCTHY.

O6opynoBanue: MOACTH-aANIIIMKAIUH «MOHOTHOPHIHOE CKpPEIIMBAHUEY,
«Henonmunoe nomuHupoBanue», «JuruOpumaHoe ckpernumBanue», «llepexpéct
XpPOMOCOM», MUKPOCKOIN U MuKpompemnapar «Jlpo3oduna» (Hopma, MyTaruu
(bOpMBI KPBUTLEB B OKPACKH TeJia), repbapuii «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
W3MEHYMBOCTH, IOCTPOCHHE BAPUALIMOHHOTO psijia M BapUAIMOHHON KPUBOID».

JlabopaTtopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uiil Ha TOTOBBIX
MHKpOIIpenapaTax.

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

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus Kak HayKa U mpouecc. 3apokKACHUE CENEKINA U JOMECTUKAIUA.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS U MHOTrooOpas3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U MHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMH PACTEHUN U KUBOTHBIX. OIleHKa 3KCcTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUIUIONIOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u TpaHcreHHsix opraHuszmoB. Kierounas
uHxeHepus. Kierounsle  KyJnbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KilOoHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpobiembl. MO — reHeTudecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubl u cxembl: kapta «lleHTpBl TPOUCXOXKIEHUS U MHOrooOpasus
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akageMuka
M. ®@. UsanoBay, «Ilomumiouaus», «O0BEKTh OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyMpOoBaHME M MEPEHOC TI'EHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX (opM U
KyJbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpaKkTUYeCKHe padoThI:

OKCKypcusi«OCHOBHBIE METOAbl M JIOCTMIKEHHS CEJEKIMU pPACTEHUU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennochulku BO3HMKHOBEHHS 3BOJIFOIIMOHHON TEOPUU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMoJoruu. BiusiHue SBOTIONMOHHON TEOpUH HA PAa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBugerensctBa »BOMIOLMH. [laneoHToIOrMUEeCKHE: MOCIEA0BATENbHOCTh
MOSIBJICHUSI BUJIOB B TAJICOHTOJOTHYECKOM JIETOMUCH, MEPEeXOaHbIe (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue ¢dayH u QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3u4usi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH ¥ OCHOBHBIX META0OTUYECKUX MYyTEH y BCEX
OpraHU3MOB.

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



pa3MHOXEHUE  TpuU OTPaHUYEHHOCTH  PECYPCOB, HeonpeneaEHHas
M3MEHYUBOCTh, 00pH0Oa 3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3BomoIu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrkyiire cuiibl ((paxTopbl) IBOIOLMK BUAOB B IPUpoe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHUYUBOCTh. [lomynsiioHHbIE BOJIHBI U Apend
reHoB. M30s1us 1 MUTpanus.

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

[Ipucnoco61eHHOCTh OPraHU3MOB Kak pe3yiabTaT 3BoJtoIUH. [IpumMepsr
IPUCTIOCOOJICHUI Yy OpraHn3MoB. ApoMopd03bl U UAMOATANITAIIUH.

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

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

IIpoucxoxnenune OT HECIMEINATN3UPOBAHHBIX PEIKOB.
[Iporpeccupyromas cnenranu3anusa. AJanTUBHAS paJualiysl.
JlemoHcTpanuu:

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

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIKM TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue OpPOJI KUBOTHBIX, «JTonmymsauumny,
«MyTanuonHasi U3MEHYUBOCTBY, « ApoMopho3b», «nnoaganramumy, «Oo61Ias
nereHepauus», «JBuxKymme cuiabl 3Bojironun», «Kapra-cxema wapiipyTa
Iy TEIIECTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobmeHHocTh opraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIIHUS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMH OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKius «IIpruMephl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, KoiwieKuus «DopMbl COXPAHHOCTH
UCKOMAEMBIX JKHUBOTHBIX M pacTeHWil», Mojenb ammuukanus «llepekpéct
XpOMOCOM», BJaxHble mnpenaparel «Pa3Burne Hacekomoro», «Pa3Burue
JATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaiiuu (GOpMbI KPbUILEB U
OKpacKu Teja).

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHHe BUIIOB MO MOP(}OIOTHIECKOMY
KPUTEPUIO».

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

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbI€ TPENCTABICHUSA O 3apOXKICHUM *KU3HU. HayuHble rumnoressl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBostouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBOJIONMS. DOPMUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



Pa3ButHe xu3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
nmpotepo3oiickas Hpbl. Ilaneos3olickas spa u €€ mepuoAbl: KEeMOPHUHCKUH,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

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

XapakTepuCTUKa KJIMMATa U T€0JOTHYECKUX IpolieccoB. OCHOBHBIE 3TAlbl
ABOJIIOIMU PACTUTEIBHOTO U KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

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

OBoJlIOIMA ~ 4YeNoBeKa.  AHTpONoOJIOrMsT  Kak  Hayka.  Pa3Butue
NPEACTAaBICHUM O  MPOUCXOXKACHUM  4elloBeKa. MeToabpl  M3y4YeHUs
aHTtporniorene3a. (CxonctBa M pa3iuyus  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHueCcKO€E NOJIOKEHUE YETIOBEKa.

JBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
U3MEHUMBOCTb M €CTECTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pasyMHblid. Haxoqku MCKOINMAeMbIX OCTAaTKOB, BPEMS CYILECTBOBAHUSI,
00J1aCTh pacIPOCTPAHEHMS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYIAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), HeErpo-aBCTpaJioMjHasi (9PKBAaTOpUaJibHAS), MOHTOJIOMHAS
(azuarcko-aMepukaHnckasi). UYepTbl MOpUCTIOCOOIIEHHOCTH  MpECTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILIECTBOBAHUsA. ENMHCTBO YEIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

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

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro wmwupa», «PacrturenpHas kieTtka», <OKHBOTHas KieTkay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYEeCKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFAN», «HelIoBeYeCKre pacoy.

O6GopynoBanne: wmyispku — «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTalIblla, KPOMaHbOHIIA), CIEHKHU HIH
M300paKEeHHsI KAMEHHBIX OpPYIUN MEPBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TeoXpoHOJOTHYECKass Taliuma, KoJmeKuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHMA
Y KUBOTHBIX B KOJIICKITUSX).

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

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

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



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

Oxkonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTUYECKUX
(akTOpOB Ha OPTAHU3MBI.

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

buotnueckue  daktopel. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapazutusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU mMOmyysiiiui. OCHOBHBIE TOKa3aTelu
MOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTH, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

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

Tabnuup! u cxembl: kapta «IIpupoHbie 30HbI 3emuny, «Cpeabl 0OUTaHUS
opranusmoBy, «®Portomnepuoauzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumeBbie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

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

Jlabopatopnasi padora Ne 4. «BnusHue cBera Ha POCT U pPa3BUTUE
YEPEHKOB KOJICYCa.

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

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBI.

Coo01iecTBO opranu3moB — 6uoieHo3. CTpyKTypbl OUOIleH03a: BUAOBAS,
POCTpaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3UM B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOMYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB M TOTOK DJHEPrUu B
skocucreMe. Tpoduueckue (MUIEBbIe) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMUJIBI: TMPOIYKIIUU, YUCICHHOCTH, OnMomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUMBOCTh, CaMOperyJisus, pa3Butue. CyKiieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKocHUCTEMa
XBOMHOTO WJI ITUPOKOJIUCTBEHHOTO Jieca.

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

buopasznoobpasue kak (aktop ycrondmBoCcTH SKOocucTeM. CoxpaHEeHUE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QpyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHaAMHYecKoe paBHOBECHME M OOpaTHasl CBsI3b B
ouocdepe.

KpyroBopotbl BemecTB u  OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrmepona, azora). 30HaIBLHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



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

CocyimiecTBoBaHMEe  MPUPOJLI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OcHOBa  ycrtoumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabnuupl u cxemsl: «IlumieBbie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa u  yenoBek», «IKOCUCTEMA IMIUPOKOJUCTBEHHOIO  JIecay,
«JKocucTeMa XBOWHOro Jeca», «buoleHO3 BOJOEMa», «ATpPOLIEHO3Y,
«IIpumepHbIe aHTPONOIeHHBbIE BO3JEHCTBUS Ha Mpupoay», «BaxHeimme
MCTOYHUKH 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHeiias
coctaBsitonas  Ouocdepnr», «DakTopbl Jerpajganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaaMOAKTUBHOTO 3arps3HeHust Ouochepb», «OOmas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repoapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM JKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xkuura Poccuiickoit ®eaepanun, H300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



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

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

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUsS mpeameTa «buonorus»
BBIJICJICHBI  CJIENYIOIIME  COCTAaBISIIOIIME:  OCO3HAHHME  O0y4YaroIUMUCS
POCCUHCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPEEICHUIO, HAJU4Yhe MOTHUBAIIMM K OOYUYEHHUIO
OMOJIOTHH, 1IeTICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEH  JIEATEIIBHOCTH  IEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS NpeaMeTa «BHOOTHS) JOCTUTAIOTCA
B €JUHCTBE Yy4e€OHON M BOCIMTATENILHON JESITEIIBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHM, IPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUs, Pa3BUTHUSI BHYTPEHHEW MO3ULIMKU JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY M MPABOMNOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHUIO0, B3aMMHOTO YBa)KEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, NpupoAe U OKPYKAKOIIEH cpelie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bHUOTOTHS
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:
1)rpamaaHncKoro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBAa;

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

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

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



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

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATEIbCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOLIEHUS! K MHEHHIO OIMOHEHTOB NPHU OOCYXJEHHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApoOAy, YyBCTBA OTBETCTBEHHOCTH IEpEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

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

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

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

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

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

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

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAMOBBIPQXXEHUIO B PA3HBIX BUIAX MCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

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

MOHUMAHUE W peau3amus 3J0pPOBOr0 M 0€30MacHOro 00pasza KU3HH
(3mopoBoe  TMTaHWE, COOJIOJIEHWE TUTHCHHYECKUX TIPaBWII H  HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWI HWHJUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

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

6) TPy10BOr0 BOCIIUTAHUS:

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



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

UHTEpPEC K pas3auuHbiM cdepaMm MpodecCUOHANBHOW JEATEeIbHOCTH,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OyayIieil npodeccuu U peann3oBbIBaTh
CcOOCTBEHHbIE KU3HEHHbIC TUUIAHbL;

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

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

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

MOBBIIICHUE YPOBHS JKOJIOTMYECKOM KYyJbTYpbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKA KX BO3MOXHBIX TMOCIEACTBHM JIA
OKpY>KaroIlEen CpeIbl;

OCO3HaHMWE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaEMbIe MPU HM3YyUYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HAIIPABJICHHBIX HAa COXPAHEHHUE PABHOBECHUS B JKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCHCTEM, OroCchepnl);

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

HaJW4YuE€ pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJIbTYpbI, OIbITA JESITEIBHOCTH SKOJOTMYECKONM HAMNpPABIEHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHON U COLMATIBHOM
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

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

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKON KYJBTYPhl KaK CpE/ICTBa
B3aMMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA;

NOHUMaHUe crheruuKy OUOJIOTMH KaK HayKd, OCO3HAaHHS €€ pojii B
(GbopMHpPOBaHMK PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IIEIOCTHOTO
MIPEACTABICHHS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
oOIiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOoOJIeM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

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

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



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

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4aeMble 3HAHUSA IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIILHO HUCIIOIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

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

TOTOBHOCTh M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO M
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOydJaromuxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYruX),  yHHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATLHONH TPAMOTHOCTH M COLMAILHOW KOMIIETCHIIUH
00y4Jarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  NO3HABATEIbHBIMH
AEeCTBUAMM:

1)0a30Bble JIOrHYecKue A1eHCTBUA:

CaMOCTOSATENbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIh30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccudukamuu, 000OIIEHUS), PAaCKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIIEIATh WX XapakTEepHbIC MPHU3HAKH,
yCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH ),

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

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

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



OPUMCHATh  CXEMHO-MOJICIBHBIC  CPEACTBA  JUIS  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHHA B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakKe IMPOTHUBOPCYMH PaA3HOTO POJia, BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAINU3a UMEIOIINUXCS
MaTepHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNbTATOB LEJISIM, OIICHUBATh PUCKHU ITOCIICICTBHIA JIEATCILHOCTH;

KOOPJMHUPOBaTh M BBINOJHATE pPabOTy B  YCIOBHSAX peajbHOIO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HECHHBIX ITPOOJIEM.

2)0a30BbIe HCCIIEeI0BATEIbCKHE AeiiCTBUSA:

BJIaJCTh  HaBBIKAMH  Y4COHO-HCCIICIOBATECILCKOW M MPOCKTHOM
NESTEIbHOCTH, HABBIKAMH  pa3pelleHus npoOjieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3aJ1a4, MPUMECHCHHIO Pa3JIMYHBIX METOJAOB ITO3HAHMUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JEATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHUS, €ro MHTEpIpEeTalluu, MpPeoOpa3oBaHUIO U TMPUMEHEHHUIO B Y4YEOHBIX
CUTYaIIMIX, B TOM YHCJIC IIPH CO3JIaHUH YICOHBIX M COIUAIBHBIX IIPOCKTOB;

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

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOU
NCATEILHOCTH M KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHHS, HAXOJIUTh apTyMEHTHI IS JOKa3aTelIbCTBa
CBOMX YTBEPXKJICHHMM, 3a/1aBaTh apaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBaTh IIOJYUYCHHBIC B XOJIC¢ PCIICHHS 3aJayd pPe3yJIbTaThl,
KPUTUYECKU OIEHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH IPUOOPETEHHBINA OIIBIT;,

OCYIIECTBJISATH IEJICHANPABICHHBIN MTOUCK MEePEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCHOHANBHYIO CPEY;

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

YMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAJIBHBIC TTOIXO0/IbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI M 3a/1a4H, JOIYCKAIOIIME aJIbTePHATUBHBIC PEIICHUS.

3) pa6ora c ungopmanmeii:

OpHUEHTHPOBAThCA B PA3IMUHBIX MCTOYHUKAX HHPOpMaruu (TEKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTUUECKHUX
CIIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(MOPMALMIO PaA3IMYHBIX BUIAOB M (OPM IPEACTABICHHMS,
KPUTHUYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHUBOPECUNBOCTH;

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

MIPHOOPETaTh OMBIT HCIIOIH30BaHMS WHHOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJH30BaHUS
Pa3INYHBIX TTIOMCKOBBIX CUCTEM;



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

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPECTBA
HaTJIATHOCTH;

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

OBjajieHUe YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

1)o0menmue:

OCYIIECTBJIATh KOMMYHHMKallUM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WJIM JUCKYCCHUU IO CYHIECTBY OOCYXIa€MOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJECHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JIPYTHX JIIOJIeH, TMPOSBISATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

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

2)coBMeCTHaA 1eSITEeJIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  pabOThl TpU  pEIIEHWH  OHOJIOTMUECKOW  MPOOIIEMBI,
000CHOBBIBATh HEO0OXOTUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)X0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOW JESATENbHOCTH, OpPTraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKECHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHHKAa KOMAaH/bI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMW HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TOBEJICHWE B PAa3JIHMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1)camoopranu3anus:

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

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIbHO  OCYILIECTBJIATh  [MO3HABATEIIBHYKD  JIESTEIBHOCTb,
BBISIBIISITh TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B
00pa3oBaTeNbHOMN N€ATEIbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

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

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

Jenatb ~ OCO3HAHHBIM  BbIOOp,  apryMeHTHUpOBaThb  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOU IPYAUIIMU B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

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

BJQJICTh HAaBBIKAMHU II03HABATEIbHOM peIeKCMH KaK OCO3HAHUSA
COBEpUIAEMbIX JEHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB H
OCHOBaHM, UCIIOJIb30BATh MPUEMBI pedIeKCHH ISl OIIEHKU CUTYalluu, BEIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO IMPUHHMATh PEIICHUS MO HX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

3)npunsTue cedsi M APyrux:

MPUHUMATh ce0sl, MOHWMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IPU aHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTaThl ocBoeHHUs Mporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckue sl y4eOHOro mpeameTa
«buonorusy HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO,
WHTEpOpETallui W NpeoOpa3OBaHHWIO 3HAHUMW, BHJBI JEATCILHOCTH IIO
MOJIyYCHUIO HOBOTO 3HAHUS M MPUMEHCHUIO 3HAHUN B PA3IMYHBIX YUEOHBIX
CUTyallMsiX, a TaKKe€ B PEAIbHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
ouonorueii. B mporpamme mpeaMeTHbIE Pe3yNbTaThl MPEICTABICHBI 1O TOAaM
oOy4eHwusI.

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

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboin3m (0OMEH BEHIECTB W MpeBpallcHue
SHEPruu), TroMeocTa3 (camoperyssius), YpPOBHEBas OpraHu3alus >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (peripoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE WH31aratb OWUOJOTMYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) 1 yueHus (0 1ieHTpax MHOT000pa3us
POUCXOXKIEHUS KynbTypHbIX pacteHuid H. . BaBuioma), omnpenensarsb
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHUE
U OMKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBIICHUH, OpraHu3alus 1 MpoBeJCHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEJIMYMHAMU, OOBSICHEHHE MOJYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAIlEHUs YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M IHEPreTUYecKOro OOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYYCHHbIC 3HAHUS JUIsl OOBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TTOBCEIHEBHOM
KU3HU C TEJIbI0 oOecriedeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3/10POBbS
OKPYXAIOIIUX JIIOJeH, COONI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHUKEHUHU COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIs PallMOHAJILHOTO
IPUPOAOTIONH30BAHNUS,

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

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MpaKTU4YeCKue paboThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3MYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HWHGOpMAIMK, HAy4IHO-
MOMYJISIPHBIE MaTePUaIbl), STUIECKUE ACTIEKThl COBPEMEHHBIX MCCIEAOBAHUIN B
OMOJIOTMH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001masi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIONB30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.

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

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUSA, O BKJIIAJC
POCCHMCKMX ® 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3371a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUe OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
BUJI, TOMyJsAlMs, TEHOMOH, OBOJIONMSA, JBIXKYIIHE CHIbl ((haKTOphI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LeNy MUTaHus, IKOJIOrHYecKkasl mupamuaa, ouoreoneHos, onocdepa;

yMEHHUE u3JlaraTh OMOJIOTUYECKHE Teopuu (IBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpbreBoro cxoactBa K. M. Bbapa, uepenoBanus TiiaBHbIX HalpaBJICHUA U
nyteit sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. M. Bepuaackoro),
OTpENENATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMH, OOBSICHEHUE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACISTh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
00OBEKTOB: BHJOB, MOMYJSAIUNA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TEpEeHOCa BEHIECTB M TMOTOKa DSHEPrMH B DJKOCHUCTEMaX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUM, JJIsl IPUHATUS TPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C TEJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXKAIOIIUX JIIOJIeH, COOJI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOTHOMN cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

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

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

yMEHUE KPUTHUYECKH OIICHHBATh M HMHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM MHGOpMAINKM, HAyIHO-
MOMYJISIPHBIE ~ MaTepuaibl), pacCMaTPUBaTh TJIOOATBHBIC IKOJIOTHYECKUE
MPOOJIEMBbI COBPEMEHHOCTH, (HPOPMHUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYTO
MTO3UIINIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHoBaunue KoanuecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NMPOrpamMMbl padoThI padoThbI
bu6nuoreka [JOK
! brosorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
5 JKuBbIe CHCTEMEBI U UX 1 bubnnoreka IIOK
OpraHu3arus https://m.edso00.ru/7f41c292
3 XUMHYECKUH COCTaB U 8 1 bubnnoreka IIOK
CTPOECHUE KJIETKU https://m.edso00.ru/7f41c292
4 KuznenesaTenbHOCTh 6 bubmuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE 1
5 T — 5 1 bu6nuoreka [IOK
ABAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTH 1
6 W3MEHYHUBOCTD 8 1.5 bubmorexa [JOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6nuoreka [IOK
8 P
C3CPBHOC BpEMA 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME




11 KITACC

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

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoanuecTBOo 4acoB

Bcer KoHTpobHBI
0 e padoThl

IIpakTuyeckn
e padoThl

Jlara
U3YYeHH
|

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

buonorus B
CUCTEME HayK

bu6nuoreka [IOK
https://m.edso00.ru/863e6122https://m.edso0.ru/863e6
32a

Merto1bl TO3HAHUSA
YKUBOU IIPUPOJBL.
[IpakTnueckas
pabora Ne 1
«Hcnonp3oBanue
pa3INYHBIX
METOJOB MpHU
W3y4YEHUHN
OMOJIOTUYECKUX
00BEKTOBY

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e6122

buonornueckue
CHCTEMBI,
MPOLECCHI U UX
W3y4YCHHUE

bubnuoteka [{OK https://m.edsoo.ru/863e6564

XUMHYECKUI
COCTaB KJICTKH.
Bomau
MHHEpPAIbHBIE

but6mmoreka [{OK https://m.edsoo.ru/863e674e



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

COJIN

beaku. CoctaB u
CTpOCHHE OCJIKOB

bubmuoreka ITOK https://m.edsoo.ru/863e6b72

depMeHThl —
OHOJIOrHYecKHe
KaTaJan3aTophl.
JIaGoparopHas
pabora Ne 1
«M3yueHue
KaTaJIuTUYECKON
aKTUBHOCTH
dhepmeHTOB (Ha
prUMepe aMiIIasbl
WJIM KaTaasbl)»

0.5

bu6mmoteka 1IOK https://m.edso00.ru/863e6b72

VrieBoabl.
JInmmm el

bubnuoreka [{OK https://m.edsoo.ru/863e6870

Hyxnennosbie
KuCIoTel. AT®

bubnuoreka [{OK https://m.edsoo.ru/863e6d5¢

Hcropus n
METO/Ibl U3yUECHUS
KJIETKH.
Knerounas teopust

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

10

Kerka xkak
LEJIOCTHAS KUBas
cucreMa

11

Crpoenue

0.5

but6mmoreka [IOK



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

3YKApUOTUYECKON
KIICTKH.
JlaGopaTopHas
pabota Ne 2
«3yuenue
CTPOCHHUSI KJIETOK
pacTeHui,
KUBOTHBIX, TPHOOB
1 OakTepuit moa
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTpenaparax
1 UX OIHCAHUE»

https://m.edso0.ru/863e6ffOhttps://m.edsoo.ru/863e71
6c

12

OOMeH BeleCcTB
Wi MeTaboIn3M

bu6mmoteka 1IOK https://m.edso00.ru/863e766¢

13

dotocunTes.
XeMOCHUHTE3

bubnuoreka [{OK https://m.edsoo.ru/863e7c98

14

DHepreTU4ecKui
oOMeH

bubnuoteka I{OK https://m.edsoo.ru/863e7aae

15

JKU3HEeHHBIN UK
KJIeTku. [lenenue
KJIeTKu. MuTO3.
JlaGoparopHas
paborta Ne 3
«HaoOmronenune
MHTO3a B KJIETKax
KOHUYHMKa KOpeIIKa

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JyKa Ha TOTOBBIX
MUKpoOIpenaparax
»

16

Buocunres Oenka.
Peaknus
MaTPUYHOTO
CHHTE3a

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

17

Tpancasuus —
OnocuHTe3 OeNKa

bu6mmoteka 11OK https://m.edso0o.ru/863e796e

18

Hexknerounrie
(bOpMBI )KHU3HU —
BHUPYCHI

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

19

Dopmbl
Pa3MHOXEHUS
OpraHu3MoOB

bubmnoreka IIOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e8
3le

20

Meiios

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

21

O6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas
pabota Ne 4
«3ydeHne
CTPOCHUSI TIOJIOBBIX
KIIETOK Ha
TOTOBBIX

0.5

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



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

MUKpoIpenaparax
»

22

NupuBunyansHOE
pa3BUTHE
OpraHu3MoOB

bubmuoreka I{OK https://m.edsoo.ru/863e8436

23

I'enetnka —
HayKa o
HACJICJICTBEHHOCTHU
1 U3MEHYHUBOCTH

bubnuorexa IIOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HaCJIeIOBaHHS
MIPU3HAKOB.
MounorubpumaHoe
CKpCIIMBAaHUE

bu6mmoteka 1IOK https://m.edso0o.ru/863e8878

25

Jurubpuxoe
CKpEIlMBaHHUE.
3aKoH
HE3aBHCUMOI'0
HaCJIEIOBaHMs
MIPU3HAKOB

bubnuoteka [{OK https://m.edsoo.ru/863e89a4

26

Cuennennoe
HaclleIoBaHHe
MIPU3HAKOB.
JIaGoparopHas
pabota Ne 5
«3yuenue
pe3yIbTaToB

0.5

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHUOPHUIHOTO
U IUTUOPUTHOTO
CKpEUIMBAHUS Y
Ipo30(QUITBI HA
TOTOBBIX
MUKpOIpernapaTax
»

27

I'enerunka momna.
Hacnenosanue
MPU3HAKOB,
CLIEIUIEHHBIX C
IIOJIOM

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

28

M3MeHYHBOCTb.
Henacnencrsenna
sl U3MEHYHUBOCTD.
JlaGoparopHas
paborta Ne 6.
N3yuenne
MOIU(PUKAITIOHHO
¥ U3MEHUYHMBOCTH,
IOCTPOEHUE
BAPUALIUOHHOTO
psana u
BapHallMOHHON
KpHBOW»

0.5

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

29

HaCJ'Ie,Z[CTBCHHaSI
U3MCHYHNBOCTbD.

0.5

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



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

JIaGoparopHas
pabora Ne 7.
«AHanu3 myTtaruin
y 1po30(huIIbl HA
TOTOBBIX
MUKpOTpernaparax
»

30

T'enetuka
yeJjoBeKa

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

31

PesepBHBIii ypOK.
O06001enue no
TEME
«HacnenctBeHHnoc
Tb U
W3MEHYHMBOCTh
OpPTaHHU3MOBY

32

Cenexims Kak
HayKa | Mpoliecc

bubnuoreka I{OK https://m.edsoo.ru/863e9214

33

Metonasl u
JOCTHOKEHHS
CeIICKLINU
pacTeHui u
JKHBOTHBIX

bubnuoreka I{OK https://m.edsoo.ru/863e9214

34

buorexnonorus
KakK OTpacib
MIPOU3BOCTBA

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



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

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
1 DBOJIIOLIMS U METOBI €€ 1 bubmuorexa [JOK
U3Y4EHUs https://m.edso0.ru/863ea20e
Uctopus pazsutus
2 MpeACTaBICHUI 00 1 bubmorexa LHOK
pedl https://m.eds00.ru/863e9570
SBOJIIOIIUU
bu6mmoreka [IOK
3 M
HKPOSBOIIOMA 1 https://m.edso0.ru/863e9cle
ITonmynsauus kak
SJIEMEHTapHasi eIMHUIIA
BH/JIa U HBOJIIOLIUU. Eub 1OK
nonnoTexa
4 0
JlaGoparopwas padora Ne 1 0.5 https://m.eds00.ru/863e99c6
1 «CpaBHeHHE BUIOB 11O
MOP(OIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIHE CHJIBI
5 gneMZII{HTa _ 1 bubnnoreka [JOK
p https://m.edsoo.ru/863e9da4
(haKTOphI) SBOTIOLIUN
6 EctectBeHHbIi 0TOOD U 1 bubnuoreka [IOK
ero Gpopmsl https://m.eds00.ru/863e9ed0
7 Pesynbrare! 3BoMtonMu: 1 0.5 bubnmnoreka [JOK



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

npUCocOOJICHHOCTD
OpPTraHu3MOB U
BU000pa30BaHueE.
JlaGopaTtopHnas pabota No
2 «Onucanue
NPUCIIOCOOTICHHOCTH
opraHusma " e
OTHOCHUTEJIBHOTO
XapakTepa

https://m.edso0.ru/863e9fde

Hamnpasnenus u mytu
MaKpO?IBOJIFOIIMU

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

HeobOpartumocTs
IBOJIOIUH

10

Hcropust )xu3HM Ha
3emiie 1 METOMBI €€
U3Y4EHUs

11

T'unoressl
MPOUCXOKICHUS KU3HU
Ha 3emie

bu6mmoreka [IOK
https://m.edso0.ru/863ea5a6

12

PasButue xu3Hu Ha
3emJie o 3paM U
nepuoiam

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

13

OCHOBHBIE dTaNbl
9BOJIIOIAH

PacTHTEIHHOTO U
YKUBOTHOT'O MHUPA.

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc



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

[TpakTudeckas padora Ne
1 «3yuenue
HCKOIIaeMBIX OCTAaTKOB
pacTeHUl U )KUBOTHBIX B

KOJUTCKITHSX )
14 CoBpemMeHHas cuctema bubnmoreka [JOK
OpPraHUYECKOTO MUpPa https://m.edsoo.ru/863ea48e
DBOIONHS YEIOBEKA bubmuorexa [JOK
15
(aTpOTIOTEHE) https://m.edsoo.ru/863eac2c
BIDKYIIIHE CHIIBI
16 i}aKTZH;) bubmuorexa [JOK
P https://m.edsoo.ru/863ead44
aHTPOIIOreHe3a
17 OCHOBHBIE CTaIUH
HBOJIIOIMY YEJIOBEKA
YenoBeueckne pacel U
18 MIPUPOAHBIC alanTalluN bubmorexa LHOK
pupoi A . https://m.edsoo.ru/863eaea2
YeJioBeKa
Pe3epBHBIN ypOK.
O060061ieHne o Teme
19 «Bo3HUKHOBEHHE U
pa3BUTHE )KU3HH HA
3emuie»
20 DKOJIorus Kak HayKa
21 Cpensl oOuTaHus u bubnuotexa [JOK
9KOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
22 AbGuotnueckue GpakTopsl. 0.5 bubnnorexka [JOK



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

JlabopaTtopHnast pabota Ne
3. «Mopdonorudeckne
0COOCHHOCTH pacTeHUM
U3 Pa3HBIX MECT
oOHuTaHUY.
JlaGopaTtopHnas pabota No
4. «Bnusinue cBeta Ha
POCT U pa3BUTHE
YEpEeHKOB KOJICyCay

https://m.edso0.ru/863eb10e

bubmuorexa [JOK
23 buornacciue daxrops: https://m.eds00.ru/863eb348
DKOJIOTHYECKUE
XapaKTCPUCTHUKU
MOITYyJIAINH.
24 [TpakTuueckast pabota No 0.5
2 «IloxcyéT MI0THOCTH
MONYJISAUUNA Pa3HBIX
BUJIOB PaCTEHUII»
g | Sobmeema BuGmorera LIOK
https://m.edso0.ru/863eb46a
OMoIICHO3
26 DKOJIOTHYECKUE CUCTEMBI bubnuotexa [JOK
(9KOCHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIC TIOKa3aTeIH
97 9KOCHUCTEMBI. bu6mmorexa [IOK
DKOJIOTUYECKHUE https://m.edso0.ru/863eb5fa

nupamuel. CBOKCTBA



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

skocucteM. Cykueccus

28

HpI/IpO,I[HBIC 9KOCHCTCMbI

29

AHTpOHOFCHHHe
9KOCUCTEMBI

30

Buocdepa — rmobanbhas
JKOCHUCTEMA 3EMIIU

bubmuoreka [JOK
https://m.edso0.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHUS
ouocdepsr

bubmuorexa [JOK
https://m.edsoo.ru/863ebd16

32

YenoBeuecTBo B
ounochepe 3emn

33

CocyiecTBOBaHME
PUPOJIBI U
YeJI0BEYECTBA

bubmuorexa [JOK
https://m.edsoo.ru/863ebhale

34

Pe3epBHbIii ypoK.
O0001ICHNE TEMBI
«CoobmiecTBa 1
JKOJIOTHYECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34

2.5



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




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Koxa npoBepsiemoro
pe3yjabTrara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30B:
cpeaHero o0mero od0pa3oBanus

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUU B CUCTEME HAYUH(
B (hOpMHpOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KApTUHBI MHpPA
BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YyUEHBIX-OMOIOTOB B pPa3BUTHUE
I'PaMOTHOCTH YeJIOBEKa JIJISl PEeIICHNSI )KU3HCHHBIX 3319

YMeHue packpbiBaTh COJEpKaHUE OMOJOTUYECKHX TEPMUHOB U TOHSTI
MeTabosm3M (OOMEH BEIIEeCTB M IPEBpaIllCHHUE SHEPTHH), TOMEOCTa3
OpraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PETIPOIYKIINS ), HAC
POCT U pa3BUTHE

YMenue wuznaratb OHOJIOTMYECKHE TEOpUHU (KIETOYHAs, XPOMOCOMHas
Menpnens, T. Moprana, H.MA. BaBunoBa) u ydeHus (0 IEHTpaxX MHC
KynbTypHbIX pactenuil H.M. BaBuiosa), onpenensite rpaHuIibl X IPUMEH

YMeHue BlIageTh METOJaMH HAayY4YHOI'O IIO3HAHUS B OHoJI0run (Ha6J'II-OI[eH
IIpoLEeCCOB U HBHGHHﬁ; opraHu3anusa U IMPOBCACHUC OMOJIOTHYECKOTC
THUIIOTE3bI;, BBIABJIICHHUC 3aBUCUMOCTH MCKAY HCCICAYCMBIMH BCIIMYNHG
PE3YIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHSITI/II\/’I, TeOpI/Iﬁ N 3aKOHOE
OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

YMCHI/IC BBIJACIATH CYIIIGCTBGHHI)IC HpI/I3HaKI/I BI/Ip}ICOB, KJICTOK HpOKapI/IOT
MHOTOKJIETOYHBIX OPTaHHU3MOB; OCOOCHHOCTH TPOIECCOB OOMEHA BEIIEC
KJIeTKe, (POTOCHHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOTO OOMeHa, X
OHHOHOTBOPGHI/UI, pa3MHO)KCHI/I$I, I/IHI[I/IBI/I)IyaJ'IBHOFO paBBI/ITI/ISI opraHmMa

YMmenue MNPUMCHATH IOJYYCHHBIC 3HAHUSA IJIA 00BSICHEHHST OMOJIOTHYECK
NPUHATHA ITPAKTHICCKUX peI_HeHI/Iﬁ B IOBCEIHEBHOM JKU3HM B IIENAX 00ec
3A0POBbA U 3JOPOBbS OKPYKAKOIINUX J'IIOI[GI\/'I, CO6J'IIO)ICHI/IH HOPM I'paMOTH
HpHpO,Z[HOfI cpeac; MOHNUMAHUC HCO6XO,Z[I/IMOCTI/I HCIIOJB30BaHUA JOCTHXKC
OMOTEXHOJIOTHI I PAallMOHAJIBHOT'O IPUPOAOIOJIL30BAHUS

YMmenue pelmiaTh 3JICMCHTAPHBIC TCHCTUYCCKUC 3aJadd Ha MOHO- H
CIOCINICHHOC HAaACJICIOBAaHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOl"0 CK[
HAaCJICAOBAHUA ITPU3HAKOB Y OPraHN3MOB

YMeHue BBINONHATH J1TAOOpaTOpHbIE U MpPAaKTHYECKUE pPadOThI, COOJIK
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM

YMmenue KPpUTHUYCCKU OLCHUBATH W HHTCPIPCTUPOBATH I/IH(l)OpMaI_II/IIO
BKIIIOYAOI[YIO TICCBAOHAYYHBIC 3HAHHA W3 PA3JIMYHBIX HCTOYHHUKOB
MaTepI/IaJIbI); OTUYCCKHNC ACTICKTHI COBPCMCHHLBIX I/ICCHGILOBaHI/Iﬁ B OHMOJIOTE




10

VYMmenune CO31aBaTb COOCTBEHHBLIE IMHMCBMEHHBLIE U YCTHBIC COO6H.I€HI
PIH(bOpMaI_[I/II-O N3 HECKOJIBKUX HCTOYHHUKOB, I'PAMOTHO HMCITI0JIb30BAThH ITOHS

11 KITACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30B:
cpeaHero o01ero o0pa3zoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYUH(
B (hOpMHpPOBaHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpPA
BKJIaJIE POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-OMOIOrOB B pPa3BUTHE
IPaMOTHOCTH YeJIOBEKa JIJIsl pelICHHs )KU3HEHHBIX 33124

YMeHue packpblBaTh COJEp)KaHUE OMOIOTUYECKUX TEPMUHOB M MOHSTH
SBOJIIOLMSL,  JIBUXKYyIIME  cuibl  ((pakTOphl)  IBOJIOLMH,  IPHUCI
BHUI000pa30BaHUe, SKOJIOTHUECKHUE (PaKTOPhI, IKOCUCTEMA, TPOAYIIEHTHI, |
MUTaHMs, SKOJIOTHYecKas mupamuaa, buoreoreHos, buochepa

YMmenue uznaratb OHOJOrHYEecKHe Teopuu (dBoJrorroHHast Teopust Y. 1
9BOJIIOLIMM), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpliieBoro cxozacrsa K.M
HamnpasiieHu# u myreit sBosonu A.H. CeBeprioBa, yuenus o 6unochepe E
I'paHUlbl UX MPUMCHUMOCTHU K JKUBBIM CUCTCMaM

YMeHue BiaaaeTh METOJaMU HAaY4YHOTI'O ITIO3HAHUS B OnoJIorun (Ha6J'II-0I[eH
IIpoLEeCCOB U HBHCHHﬁ; opraHu3anusa U IMPOBCACHUC OMOJIOTUYECKOTC
THUIIOTE3bI;, BBIABJIICHHUC 3aBUCUMOCTH MCKIAY HCCICAYCMBIMU BCIINMYNHC
PE3YIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOHSITI/II\/’I, TeOpI/Iﬁ N 3aKOHOE
OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

VYMmenne BBIICIATE CYHICCTBCHHBIC MMPU3HAKU CTPOCHHA OHMOJIOTUYECKUX
MPOAYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTE€OIICHO30B U JKOCHC
HACJEeACTBEHHON W3MEHUMBOCTH, €CTECTBEHHOrO0 OTOOpa, BUI000pa’
OpPraHU3MOB, IEHCTBUS IKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI, IEPEHO
OKOCHUCTEMAax, aHTPOIIOICHHBIX H3MEHEHUH B DKOCHCTEMAaX CBOEU MECTH
OMOTeOXMMHYECKUX IIMKJIOB B Onochepe

YMmenue MNPUMCHATH IHOJYYCHHBIC 3HAHUSA JIA 00BSICHEHHST OMOJIOTHYECK
NPUHATHA ITPAKTHUICCKUX pCI_I_IeHI/Iﬁ B IIOBCEIHEBHOM JKU3HM B LIEIAX 00ec
3A0POBbA U 3JOPOBbS OKPYKAKOIIUX Jnoz[eﬁ, CO6J'IIOI[CHI/I$I HOPM I'paMOTH
HpHpO,Z[HOfI cpeac; NMOHUMAaHUEC HCO6XO,Z[I/IMOCTI/I HCIIOJB30BaHUA OOCTHA
U1 palluOHAJIBHOTO IMPUPOAO0ITOJIE30BAHUS

VYMeHue pemiate 3JIEMEHTApHbIC OMOJOTMUYECKUE 3a/adyM, COCTaBIIATh
SHEPrUM B SKocucTeMax (€N MUTaHUs)

YMeHHe BBINOJNHATH J1TAOOPAaTOpPHBIE M IpakTHYeCKHe padoThbl, COOIK
y4eOHBIM U JJaOOPaTOPHBIM 000PYAOBaHUEM




YMeHue KpUTHUYECKH OIICHHBATh W HHTEPHPETUPOBATH HHQPOPMAIIIO
BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHHUS W3 PAa3IMYHBIX HCTOYHHUKOB
MaTepuasbl); pacCMaTpUBaTh INI00ATbHbBIE SKOJIOTHUYECKHUE MPOOIEMBI COF
OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO

10

YMeHue cosnaBaTh COOCTBEHHBIE IHCHBMEHHBIE W YCTHBIE COOOIIEH]
nH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIH30BATH MOHS




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 buonorus xak Hayka

11 buonorus — Hayka o xuBOH mnpupone. Ponb Ouonorun B (OPMHPOBAHUU COBPEME
' Cucrema GMOIOTHYECKUX HAYK

12 Meronpl 1MO3HaHUS JKUBOM HpUpOAbl (HaOMIOAEHHE, HKCHEPUMEHT, OIMCaHUE,
' MOJICIIMPOBAHKE, CTATUCTHYECKast 00pabOTKa TaHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3anus

2.1 JKuBble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHnus ouonoruu. CBoiicTBa Guocucre

99 VYPpoBHM OpraHuzanuu OHOCHCTEM: MOJEKYIIPHO-TEHETUYECKUH, KICTOUHBIM, Of
' BHJIOBOM, DKOCUCTEMHBIH, OMOChHEpHBIi
3 XUMHUECKUHN COCTAaB U CTPOEHUE KIIETKU

31 XUMUYECKUN COCTAB KIETKA. XUMHUYECKUE BJIEMEHTBI: MAKpPO3JIEMEHTBI, MHUKPOIJIE

' BeniecTBa. @yHKIIMM BOJbI 1 MUHEPAJIbHBIX BEIIECTB B KieTKe. [logaepxanre ocMOTHY
benku. CoctaB u cTpoeHne 6€IKOB. AMUHOKHCIIOTHI — MOHOMEpHI OeKkoB. HezameHnM:
AMUHOKHCIIOTHBI CcOCTaB. YPOBHM CTPYKTYpbl OEIKOBOW MOJIEKYJbl (TIEpBUYE

3.2 YeTBEPTUYHAS CTPYKTYpa). XUMHUUECKHEe CBOMCTBa OenkoB. bronornueckue GpyHkmu 6
®epMeHTHl — OHoNoruyeckre karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT]
Kodepmentsl. Buramunsl. OTnnuns pepMEHTOB OT HEOPraHWYECKHUX KaTaIu3aTopoB
VYrieBoabl: MOHOcCaxapuabl (IVII0OK03a, pudo3a U J1e30Kcupub03a), Aucaxapusl (caxa

33 (kpaxmaJ, TIIMKOTeH, LeJI003a). buonornueckue GyHKIMN YIII€BOIOB.

' Jlunuapl: Tpurnuuepuabl, crepouibl, pochonunuasl. ['napodunsHo-ruapodoOHBIE CBO
aunuoB. CpaBHEHHE YTI€BOI0B, OEIKOB M JIUMUAOB KaK HICTOYHUKOB SHEPTrUn
Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KHCI

3.4
Crpoenune u pynkuun PHK. AT®: crpoenue u pynkuun

3.5 [TuTonorus — Hayka o kneTtke. Kierounas teopus. MeToasl U3ydeHuUs KIETOK

36 Knerka kxak nenoctHas xuBas cuctema. O0IIue MPU3HAKU KJIETOK: 3aMKHYTasi Hapyk

' KaK FeHeTUYECKUH amnmapar, CuCTeMa CHHTe3a OeJka
Tunsl KJIETOK: SyKapuoTHUecKas U npokaprotudeckas. OCOOEHHOCTH CTPOEHUS MPOKaA]

3.7 creHka Oaktepuil. CTpoeHHE PYKapHUOTHUUECKOW KJIETKH. OCHOBHBIE OTIMYMS PaCTH
KJIETKU

38 [ToBEepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIMKC, X (QYHKIMU

CBOICTBa U (I)yHKI_II/II/I ]_II/ITOHJ'IaSMa u eé OpraHoOuabI. O,Z[HOMCM6paHHBIC OPraHoOUAbI KJ




(BI1C), anmmapat I'onbmku, 130coMbIL. [10TyaBTOHOMHBIE OPTraHOM bl KJICTKH: MUTOXOH/I
MUTOXOHAPUI U Tactu. Buasl mnactun. HememOpaHHbie OpraHOuabI KJIETKH: pruOOCON
KryTuku. OYHKIIMU OpraHoUA0B KJIeTKU. BriroueHus

3.9

SAnpo — perynsaTopHblii nHeHTp kiueTku. CrpoeHue sapa: saepHas 000j0uka, Kapu
XpOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIIETKE

X(HSHCI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BemiecTB, WM MEeTa00JIM3M. ACCUMIIIALMS (TUTACTHYECKUI OOMEH) U TUCCUMMUJI
JIBE CTOPOHBI E€IMHOIO Mporiecca MeTaboyim3ma. THIbl OOMEHa BEIIECTB: aBTOTPO!
(dbepMEHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIICTKE

4.2

®orocunre3. CperoBas u TemHOBas (a3bl ¢GoTocuHTe3a. Peakimu ¢orocuHTE3A.
3nauenue (HOTOCHMHTE3a IJIS KU3HU HA 3emie. BiausHue ycnoBuil cpensl Ha (GOTOCUH
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMocHHTe3. XeMOCHHTE3UPYIoIIe OakTepru. 3HaUeHUEe XeMOCHHTE3a JIJIsl )KU3HH Ha

4.3

DHepreTUYecKkuii 0OMEH B KJIeTKe. Paciiernienre BemecTB, BbICICHUE U aKKYMYJIHPO
sHepreTuueckoro oomena. Inukonus. bpoxenue u ero Buasl. Kucinopoanoe oxuci
D¢ dekTHBHOCTH YHEPreTHYECKOr0 0OMEHA

4.4

Peakun marpuunoro cunrtesa. I'enerndeckas nadopmanus u JIHK. Peanuzamms rener
I'enetnueckuid koa M ero cpoiicTtBa. Tpanckpunuus — maTpuuHblii cuHTe3 PHK. T
Komupoanue amunokuciaor. Poias pubocom B OnocunTese Oenka

4.5

Heknerounsie Gopmsl xxu3Hu — BUpychl. Mctopus otkpbiTus BupycoB (.M. MBaHOBC
KU3HEJEATENIbHOCTH BUpPYCcOB. baktepuodaru. bonesHu pacteHuii, )KUBOTHBIX U 4Yes
Bupyc ummynopeduiura yenosexka (BUY) — BozOymurtens CIIM/a. [Ipodunaktu
3a00J1€BaHUN

Pasmuoxenne n HHIWBHUAYAJIBbHOC PA3BUTUC OPTaHU3MOB

5.1

Krnerounslii mUK, WM SKU3HEHHBIM 1Mk kieTku. MHTepdaza u muto3. Ilpomecc
Peruukamuss — peakuus marpuunoro cunte3a JJHK. Crpoenme xpomocom. Xpowm
JuninouaHbId U TaIUIOMAHBIA XPOMOCOMHBIE HaOopbl. XpomaTtuabl. lluTomorunue
VHIUBUYAIBHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue xnerku — Muto3. Craguu muto3a. [Iporeccsl, npoucxoasue Ha pa3HbIX C
CMBICJI MATO3a

5.2

@DopMBl  pa3MHOXKEHHsSI OpPTaHM3MOB: Oecrosioe W TmoloBoe. Buabl Oecmonoro p
MOYKOBAaHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETAaTUBHOE
KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAUCHHE JIJISl CEJICKIIUU

5.3

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.
Meiio3. Cragum wmeio3a. Ilpomecchl, mpoucxondmme Ha crTaguax Meio3a. I[lor
Kpoccunrosep. bruonornuecknii CMbICIT M 3HaYEHUE MEH03a

5.4

['ameTorenes — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Yy KHMBOTHBIX. ITojoBBIE
OOpa3oBaHue M pPa3BUTHE IOJIOBBIX KIETOK — raMeT (CHepMaTo30uj, sHIeKIeTKa
OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK U criepMaro3onoB. Omnonorsopenue. [laprenore




5.5

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (AIMOpUOTEHE3). O
y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJICHWE, TacTpyysnus, opraHoreHes. I[locTam(
NOCTAMOPHOHAILHOTO Pa3BUTHUS: MpPsAMOE, HempsiMoe (JMYMHOYHOE). BimsHue cpe
(bakTOpbl, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC YPOJICTBA.

Poct u pa3ButHe pacreHuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMECHH, CTaIV

HaCJ'Ie,I[CTBeHHOCTI) 1 U3MCHYHUBOCTHb OPraHu3MOB

6.1

HpC,I[MCT n 3aga4u I'€HCTUKU. I/ICTOpI/IH pPa3BUTHA I'€HCTUKH. BKJ'IaI[ pOCCHﬁCKHX u 3
I'CHCTUKMU. MCTOI[BI T'CHCTUKHU (FI/I6pI/I,Z[OJ'IOFI/ILIeCKI/II71, HHTOFGHCTH‘IGCKHﬁ, MOJICKYJIS
reHeTu4YecKkue MoHaTus. I eHeTnaeckas CHMBOIJIMKA, UCITIOJIB3YEMas B CXE€MaX CKpCIIMBal

6.2

3aKOHOMEPHOCTH HACJEJIOBAaHMS MPU3HAKOB, ycTaHOBIeHHbIE . Mengenem. MoHor
enHO00pa3us THOPHUIOB TIepBOro MoKosieHus. [lpaBuino noMuHUpoBaHMA. 3aKOH pac
yuCTOTHI ramer. [ToHOe 1 HenosHOe TOMUHHUPOBAHHUE.

I[HFH6PHI[HO€ CKpCIIMBAaHUC. 3aKOH HE3aBHCHMOI'O HACJICOJOBaHUA IIPHU3HAKOB
JUTHOPUIHOTO CKpelMBaHus. AHaJlIM3Mpylollee cKpemuBaHue. Vcnonb3oBaHue aHal
OIpe/iesIEHUs] TEHOTHUIIA 0COOU

6.3

CL[CHJ'IGHHOG HaCJICJOBAHUEC IIPHU3HAKOB. Pa6ota T. MopraHa o CHCINICHHOMY HacC
CHCIIJICHHUS I'CHOB B PE3YJIbTATC KPOCCUHTOBEPA. XpOMOCOMHaSI TCOPHA HACICACTBCHHO(
I'enetuka moma. XpOMOCOMHOC OIIPpCACIICHUC II0JIa. AYTOCOMLI Hn TIIOJIOBBIC :
I'CTCPOTraMCTHLIC OPIraHU3MBI. Hacnenosanue IMPHU3HAKOB, COCIJICHHLIX C ITIOJIOM

6.4

HM3MeHunBoCcTh. Buapl HM3MEHUYMBOCTU: HEHACIEACTBEHHAs W HacjeAcTBeHHas. Pos
N3MCHYHUBOCTH. XapaKTepI/ICTI/IKa MO)II/I(I)I/IKaI_[I/IOHHOI\/’I U3MCHYHNBOCTH. BapI/IaI_II/IOHHBIi
HopMa pCaknuu IpU3HAKaA. KonnuecTBeHHBIE M KayeCTBEHHBIC IIPU3HAKHU W W
MO,HHq)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

6.5

HacnencrBennas, i TeHOTHIIMYECKAs, M3MEHUNBOCTh. KOMOMHATHBHAS M3MEHUYMBOC!
OCHOBa KOMOMHATUBHOW W3MEHYMBOCTU. MyTallMOHHas W3MEHUYMBOCTh. Kitacc
XPOMOCOMHBIE, TeHOMHbIe. YacToTa M NmpUYUHBl MyTaluil. MyTareHHble (QakTOpBI. -
HacaeacTeeHHoM m3menunBocty H.M. BaBuiiosa

6.6

I'eneTnka yenoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJABI TCHCTUKH YCIOBCKA: T
HHTOFCHCTHHGCKHﬁ, 6I/IOXI/IMI/IHCCKHI>'I, MOJ'IeKy.]'IHpHO-FeHeTI/IquKI/Iﬁ. COBpeMCHI
IMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, T'CHOTHIIMPOBAHHUE, B TOM YHCIIC C IIOMOIIBIO ]
3a00JIeBaHUs 4YEJIOBEKA: T'CHHEIC 60H63HI/I, 0oJlle3HU C HacJIeICTBEHHOM npeapacit
oone3nn. ComaTUyeckue U IFCHCPATUBHBIC MYTAallUH. HpI/IHI_II/IHBI 310POBOI0

HpO(I)I/IJ'IaKTI/IKI/I U JICYCHHS TCHETUYECKUX OOJIC3HEH. Meauko-reHeTUIeCKOoe

MEIUITUHCKON T'€HETUKHU B NpCAOTBPAIICHNUN U JICHCHUU I'CHCTHUYCCKUX 3a00JIeBaHUH Ye.

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IIpoLEcC. 3apOXKIECHUE CENEKLIMH U JIOMECTUKAIUs. Y4YeE
NPOMCXOXKACHUS U MHOrooOpas3usi KyJIbTYpHBIX pacTeHHH. LIEHTpBl IMpOHCXOXKAECHU
opoJia, MTaMm

7.2

CoBpeMeHHBIE METO/IbI CeNeKIIUU. MacCOBBI M HHAUBUAYATBHBIN OTOOPHI B CETEKITHH
JKCTepbepa. bBIM3KOPOACTBEHHOE CKpeIMBaHWE — WHOPUAWHT. Yucras ITUHUA.




['etepo3uc, mnn rubpugHas cuna. HepoacTBeHHoe ckpeuuBaHue — ayrOpuguHr. C
ycrexu. VCKycCTBEeHHBIH MyTareHe3 W IMOJIy4€HHE MOJUIIOUI0B. JloCTHKeHus ces
MUKPOOPTraHU3MOB

7.3

buorexHonoruss kak oTpacib IPOU3BOJACTBA. ['€HHas HHXKEHEpUs. OTalbl CO3/a
TpaHCreHHBIX Opranu3MoB. Knerounas naxxenepus. Kiierounsie KynbTypbl. MUKPOKIIOF
KnonupoBaHue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOIH
['MO — reneTnuecky MOAU(DUITUPOBAHHBIE OPTaHNU3MbI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUA

DBOIOMOHHASA OUOJIOTUSI

11

DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa 3BOMOLMU. [lameoHTONOrMYECKUE: MOCIEeI0BATEILHOCTh MOSIBICHUS
JeTomnucu, nepexoausie Gopmbl. buoreorpaduyeckue: cxoAcTBO M paznuuue (GayH 1
OMOPHOIOTHYECKHE: CXOACTBA U Pa3Nuyusl YMOPHOHOB Pa3HBIX BUIOB IMO3BOHOYHBIX.
TOMOJIOTHYHBIC, aHAJIOTHYHbIE, PYyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOIEKyIs
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METaOOIMYECKUX MyTeH Y BCEX OpraHU3M(

1.2

OpomononHas Teopus Y. Jlapsuna. [Ipeanochiiku BOZHUKHOBEHUS JapBUHU3MA. J[B
no JlapBuHy (M30BITOYHOE PAa3MHOXKEHHE MPH OTPAHUYECHHOCTH PECYPCOB, HEOMPEIe
CyIlIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13

Cunrerndeckas teopust sBotonuu (CTI) u ocHOBHEIE €€ mosiokeHus.. MUKPOIBOIIOIH
1 HBOJIFOLIUHU

14

JBuxymie cuibl (akTopbl) 3BOIIOLUU BUAOB B NMpUpoae. MyTallMOHHBINA MPOLECC U
[TonmynsiioHHbIe BONHBI M Jpeid reHoB. M3omsamus u Murpanus. EcrecTBeHHBIN C
3BOJTIOLMH. DPOPMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Boionuu. [IpuMeps! npucrnocoOier
Y UMO0AIaIITAllAH.

Bun u Bunoo6paszoBanue. Kpurepun Buna. OcHoBHBIE (OPMBI BUI000pPA30BaHUS: TEOTP

1.5

Makpoossosmorus. @opmel 3BosoMH: PruteTHdecKasi, JUBEPTeHTHAs, KOHBEPTreHTHA,
SBOJIIOIINH

Bo3HukHOBEHHE N Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayuHble peACTaBIEHUS O 3apOKICHUHN XU3HU. HayuHble TMIIOTE3bI BOSHUKHOBEHY
MaHcrepMus. XHMHYECKass HBOJIIOLUA. ODKCIEPUMEHTAIBHOE MOATBEPKICHUE XHMH
sTanbl Ononoruueckor sBomonuu. ['unoreza PHK-mupa. [lepBbie KiIeTku M UX 3BOJK
TPy KABBIX OPraHU3MOB




2.2

PazButue *u3Hu Ha 3emiie 1o 3pam u nepuojam. Karapxei. Apxenckas U IpOTEepO30Iic
MIePHOJIbI: KeMOPHUICKHIA, OPJIOBUKCKUH, CHITYPUHUCKUHN, T€BOHCKUN, KAMEHHOYTOJIbHBIN
€€ MepuoJIbl: TPUACOBBIN, IOPCKUIA, MEJIOBOM.

Kaiinozoiickass spa u €€ mnepuoibl: MajJeOreHOBbINA, HEOrE€HOBBIA, AHTPOIOTCHOBBI
reoJIOTHYECKHX MpoiieccoB. OCHOBHBIE ATAIbl SBOIIOIMH PACTUTEIBHOTO U KUBOTHOTO
U )KUBOTHBIX. [losIBNIeHUE, paclBET U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3BoJonnd. OCHOBHBIE CUCTEMATUYECKH

2.4

:‘)BOJ'IIOHI/IH YCJIO0BCKa. AHTpOl'IOJ'IOl"I/ISI KaK HayKa. PazButne Hpe,Z[CTaBJ'IeHI/Iﬁ O IIpo¥Y
HN3YUCHUA aHTPOIIOI'CHE3A. CXO,Z[CTBa " pa3induns 4€JIO0BCKa U JKUBOTHBIX. Cucremaruye
I[BI/I)KyH_II/IC CHJIBI (Q)aKTOpLI) AHTPOIIOI'CHE3a. HacnencTtBeHHas U3BMEHUYHMBOCTh U €CTEC
06p213 KHU3HH, U3IOTOBJICHHUC Opy,I[I/Iﬁ TpyHda, MBIIIJICHUEC, PCYb

2.5

OcCHOBHBIE CTaJUU M BETBU DSBOJIIOLMHM YEJIOBEKA: aBCTPAIONUTEKH, UenoBek yme
Yenosek HeaHaepranbCkuii, YenoBek pasyMmHbld. Haxoaxku MCKOIIaeMBIX OCTAHKOB,
pacnpocTpaHeHyst, 00bEM FOJIOBHOIO MO3ra, 00pa3 »KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OcHOBHBIE OOJbIIME pachl:  eBpomeougHas  (eBpasy
(9KBaTOpHalibHAs), MOHIOJIOMJHAsA  (a3MaTCKO-aMepuKaHcKas). YepThl  MPHUCHO
YeJI0BEUYECKHUX pac K YCIOBUSAM cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kpuruk:

OpranusMbl 1 OKpy>Karolias cpeaa

3.1

OKkojorusi Kak Hayka. 3aJadyd M pas3/enbl 3KOJOTMU. MeToabl HKOJIOTHYECKUX
MupoBo33peHue. Cpeapl OOUTaHUsI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3/TYIIIHAS, IOYBEHE

3.2

Okonornyeckue gaxtopbl. Kimaccudpukaius 3xoa0ruueckux GpakTropoB: aOMOTHUECKHE,
JleiicTBuE 9KOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

Abuotnueckue (HakTopbl: CBET, TEMIepaTypa, BiaxkHocTh. DoTonepuoausMm. [pucnoco

abnotudeckux (pakTopoB. buosnornueckue puTMeI

3.4

buortnueckue (I)aKTOpLI. Buast OMOTHYECKUX B3aMMOJCHCTBHIA: KOHKYPCHI U, XUIITHUT
KOMMCHCaJIN3M (HaXHe6HI/I‘{eCTBO, KBapTI/IpaHTCTBO), aMCHCaJIUu3M, HeﬁTpaHH
B3aUMOACUCTBUM IS CYHICCTBOBAHUS OPTraHU3MOB B ITPUPOJHBIX COO6IJ.I€CTB8.X

3.5

KOJIOTHUECKHUE XapaKTECPUCTUKHU IMOIMYJIAIHNH. OCHOBHBIE IIOKAa3aTeIIH TIOITYJIALL

POXIAAEMOCTE, CMCPTHOCTD, ITPUPOCT, MUT'PALHA. JII/IHaMI/IKa YHUCJICHHOCTH ITOITYJIAINHU ¥

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

Coo06m1ecTBO opraHu3MoB — O6moreHo3. CTpyKTypbl OMOIIEHO3a: BUIAOBAs, MPOCTPAHCTE
Buner-gomunantel. CBa31 B OHOLIEHO3€E

4.2

Dkonorudeckne cucreMbl (dKocucteMbl). [ToHsATHE 00 3KOCHCcTEME M OHMOTEOICHO3E.
SKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BelecTB M |
Tpodudeckue (MuiieBsie) ypoBHU dKocucTeMbl. [Tumessie 1ienu u cetu. OCHOBHBIE TIOF
MPOAYKIHsI. DKOJIOTHYECKHE MUPAMUJBI: TPOAYKIIMH, YACICHHOCTH, Ornomacchl. CBOY
camoperyssiius, pazsutue. Cykieccus




4.3

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMAa XBOMHOTO HITU IIHPOK(
AHTpPOIIOT€HHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonoruuecke
arpo3KoCUCTEM U YpPOOIKOCHUCTEM.

buopasnoobpasue kak GakTop ycToiuuBoCcTH S3KOcUcTeM. CoxpaHeHue OUOIOTHYECKOT(

4.4

VYuenue B.U. Bepnanckoro o 6uoctepe. I'panutipl, coctaB u CTpykTypa 6uochepsr. k
Ocobennoctu 6uocdepsl Kak TI0OATBHOM YKOCUCTEMBI. JIMHAMHYECKOE paBHOBECHE
KpyroBopoTsl BemecTB 1 OHOre0XMMHUYECKUE IIUKIIBI 3JIEMEHTOB (Yriepoa, a3ota). 301
OMOMBI CcyIIN

4.5

YenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTCHHBIC U3MEHEeHUs B Onocdepe. [modanpH
OcHoBa palMOHAIBHOTO YIIPABJICHUS IPUPOIHBIMA PECYpPCaMU M UX HCIOJIb30BaHUE. J
PUPOIBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuxk

buonorusa O6mrast ouosorus 10-11 xiaccel

JHpoda Mocksa 2020

B.B. Ilaceunnk buonorus 10 knacc ba3zoBbiii ypoBeHb

Mocksa «IIpocBemenue» 2025

B.B. [laceunnk buonorus 11 kinacc ba3oBbliii ypoBeHb

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
buonorus COOpHUK KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX padoT
ba3oBblii 1 OBBIIEHHBIN ypoBeHb 11 Kinacc

ABepcaB
MeTtoauueckue pekoMEeHIaluy 10 MPOBEAEHUIO 1a00paTOPHBIX paboT Ha
ypokax 6uonioruu 10- 11 knaccax ba3zoBblil ypoBeHb
Mocksa «Pycckoe cioBo» 2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET








