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INOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OMOJOTUU TEOPETUUYECKYIO OCHOBY IS
ompeneeHus] MOAX0A0B K (DOPMHUPOBAHUIO COACPKAHUSA Y4EeOHOTO TpeaMeTa
«buonorus» cocraBwim: KoHUenTtyanbHble mnojoxenuss PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeNieH, COJEp)KaHMsl, pPE3yJbTaTOB OOYy4YeHUs U
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHHKOB, TOJIOKEHHS 00 O0OIIUX
HEeIsIX W MPUHIMIAX, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke
MTOJIOKEHUS O crieruduKe OMOIOTHH, €€ 3HAYCHNUN B TIO3HAHUH KHBOUW MPUPOIBI
U oOecreueHUu CYIIECTBOBAaHUSA ueloBedeckoro oobmectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPEIEIICHbl OCHOBHbBIE (DYHKIIMHM MPOTPAMMBI IO
OuoJIoruu U €€ CTPYKTypa.

[Iporpamma mo Ouosioruu Aa€t TpeACTaBICHHE O IMeNsIX, o0 oOmen
CTpaTerud OOydYeHHWs, BOCIMTAHHWS W Pa3BUTHSA OOYyYarOUIUXCS CPEACTBAMHU
yueOHoro mnpenmera «buomorus», ompeaenser o0sA3aTENbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeielieHue T0 pas3feiaM U TeMaw,
PEKOMEHIyEeMYIO IIOCJIEIOBATCILHOCTh HW3YUYEHUs Y4eOHOro Marepuana ¢
y9€TOM  MEXIPEAMETHBIX W BHYTPUIPEIAMETHBIX  CBS3CH,  JIOTHKH
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarommuxcs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMUPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOM
NeATeIbHOCTH/Y4eOHbIX JEUCTBUN OOYyYaromMXCsl MO0 OCBOEHHUIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouosormm (10—11 xmaccel, 0a30BBI YpPOBEHB)
peann30BaH IMPUHIUI TPEEMCTBEHHOCTH B HM3YYCHHHM OHWOJIOTHH, Ojarojaps
yeMy B HEH TPOCMaTpUBAETCS HAMPABICHHOCT, HA pPa3BUTHE 3HAHUMH,
CBS3aHHBIX C (OPMHUPOBAHWEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
IIEHHOCTHBIX ~ OPHWEHTAIM  JIMYHOCTH,  DKOJIOTHYECKOTO  MBIIIJICHUS,
MIPEACTABICHU O 370pOBOM 00pasze KU3HU M OEpPeKHBIM OTHOIIEHHUEM K
OKpyXaromed npupoaHoi cpexe. IloatomMy Hapsaay ¢ U3ydeHUEM
001Ie0MOIOTUYECKUX TEOpHUM, a TaKKe 3HAHUW O CTPOEHUHU MKUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IPOIIECCOB B



nporpaMme o OHOJOTHMH YAEIEHO BHHUMAHHE HCIOJIb30BAHHMIO MOJYYEHHBIX
3HAHWI B IOBCETHEBHOM JKU3HM JUJISl PEIICHUSI PUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIEACTBEHHBIX  3a00JIeBaHUU  YEJIOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
L[EJIECOO0PA3HOr0 MOBEICHUS B OKPY’KAKOIIEH HPUPOAHOM Cpene, aHaiu3a
BIIMSIHUSL XO3AMCTBEHHOW JEATEIBHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHME BHHMMAaHHS K  TPUKIATHON
HampaBJIeHHOCTH  y4yeOHoro  mpeamera  «buojorus»  NpoaAMKTOBaHO
HEO0OXOIUMOCTBIO 00ECIIEUEHUsI YCIOBHUM JIJIsl PEIICHUs] OJIHOM U3 aKTyaJIbHbIX
3a/lady IIKOJIBHOTO OMOJIOTMYECKOro oO0pa3oBaHusA, KOTOpas Mpearoaraet
dbopmupoBaHre y 00y4arOUXCs CIIOCOOHOCTH aIalTUPOBATHCA K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOILIEIOCSI COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHE cpeAHero o01ero oOpa3zoBaHMs 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (POpMUpPOBAHKUE y OOYUAIOIMIMXCS MPEACTABICHUN O
Hay4YHOU KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HaHUs O )KUBOU MpUpOE, €€
OTJINYUTEIIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
yCIIOBUS  JUJISi: TIO3HAHUSA 3aKOHOB JKMBOM  MPUPOJIbI, (PopMUpOBaHUS
(YHKIIMOHAJIBHONW TPaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOILIEHHUS K KUBOH
MIPUPOJE U YETIOBEKY.

bonpmoe  3Hadyenwe  OWONIOTHS  MMEET  Takke JUIA  PEHICHHS
BOCITUTATEIBHBIX W PAa3BUBAIONIMX 3aJad CpPEeAHEro oOmiero ooOpa3oBaHws,
copaM3anuu odyvaromuxcs. M3ydenune Ouosiorumu oOecreurBaeT YCIOBHS
ISt (dbopMHpOBaHUs WHTEJJIEKTYaJIbHbIX, KOMMYHHUKAITMOHHBIX U
MH)OPMAIIMOHHBIX  HABBIKOB, 3CTETUYECKOM  KYJNbTYpPhl, CIHOCOOCTBYET
WHTErpalii OMOJIOTHYECKUX 3HAHUU C MPEJCTaBICHUSMU U3 APYTUX YIEOHBIX
IpeIMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. Ha3BanHbIe
MOJIOKEHUS] O Tpe/lHa3HaYeHUH y4deOHOro mnpenmera «buosorus» cocTaBuiIM
OCHOBY JUIsl OMNpPENENCHHS TOJIXO0J0B K OTOOpY W CTPYKTYPHUPOBAHHUIO €ro
coJiep KaHusl, MPEICTAaBICHHOTO B TPOrpaMMe Mo OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeameTa «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPAa3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOpPBIM OOy4aronifecs: AOJKHbI OCBOUTh 3HAHUSI U YMEHHUS, 3HAUUMbIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEHCISIONMEe aJeKBATHOE TMOBEJICHUE
YeJIOBEKa B OKPY’KAIOIIIEH MPUPOIHOM Cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U MIPAKTHUECKOH JesTenbHocTH. Ocoboe MECTO B ATOW CHUCTEME 3HaHUHN
3aHUMAIOT  3JIEMEHTBl  COAEpP)KaHUsA, KOTOpbIE CIYXXaT OCHOBOM U
dbopMHpOBaHUS TPEACTaBICHUHA O COBPEMEHHOM E€CTECTBEHHO-HAy4YHOU



KapTUHE MHUpPa M UEHHOCTHBIX OPUEHTAUUSAX JIMYHOCTH, CHOCOOCTBYIOLIUX
ryMaHHM3aluy OMOJIOTUYECKOr0 00pa3oBaHUsl.

CrpykTrypupoBaHHe coaepxkaHUs y4eOHOTro maTepuana B Mporpamme Io
OMOJIOTMM OCYILECTBICHO C YYETOM MPUOPUTETHOIO 3HAUEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aALMH
U SBOMIONMHU. B COOTBETCTBMU C STUM B CTPYKType Y4YeOHOro IpeamMera
«buosorusy BbIIENEHBI CIENYIOLIME COAECPKATEIbHbIE JIMHUN: «broorns Kak
Hayka. MeTopl HayqHOro no3HaHus», «KieTka kak Ononoruyeckas CUCTEMay,
«Opranu3m kak Ouonoruueckas cuctema», «CucreMa u MHOrooopasue
OPTraHUYECKOTO MHPa», «IBOJIOLUSA KABOU NPUPOIBD, «IKOCHUCTEMBI H
MPUCYLIUE UM 3aKOHOMEPHOCTI.

Lenp n3ydyenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE OOYYaroIIMMHCS 3HAaHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM PAa3HOrO0 paHra W MPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3THU 3HAHHUS ISl TPAMOTHBIX JEUCTBUI B OTHOUIEHUU OOBEKTOB
YKUBOM PUPOJIBI U PELICHUS PA3INYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkeHue 1end u3ydyeHus ydeOHoro mpenMera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOUINX 331a4:

OCBOCHHME O0YYaIOIUMHCS CUCTEMbl 3HAHUM O OMOJOTMYECKUX TEOPHSX,
YUYEHUAX, 3aKOHaxX, 3aKOHOMEPHOCTSAX, THIOTE3ax, IPaBUIIAX, CIYy’KallUX
OCHOBOM 11711 pOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHUpa, O MeEToJaX Hay4yHOro TO3HAHUSA, CTPOECHUH, MHOT000pa3uu WU
OCOOCHHOCTSIX KUBBIX CHUCTEM Pa3HOIO YpPOBHS OpraHM3allMM, BBLAAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(dopMHpoBaHrEe y 00y4arOIMXCSl MMO3HABATENbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpoOIEcCe aHaIM3a JaHHBIX O MYTAX Pa3BUTUA B
OMOJIOTMM HAY4YHBIX B3TJISA0B, UJEH U MOAXOAOB K M3YYEHMIO KHUBBIX CHCTEM
Pa3HOro YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydaloluxcs oO0mell KylbTyphl, (YHKIMOHAIBHOU
IPAaMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH U  OICHUBATH  SIBJICHUS
OKPYXAIOIIEr0 MHUpa >KUBOM NPHPOABI HAa OCHOBAaHWM 3HAHUM U OIBITA,
MOJIyYE€HHBIX IPU U3YYEHUH OUOJIOTHH;

dopMupoBaHUEe Yy OOYYalOLIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYECHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKOW IEATEIBHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHHUE YOSKIEHHOCTH B BO3MOXHOCTHU MO3HAHUS YEJIOBEKOM >KUBOM
NPUPOJBI, HEOOXOAMMOCTH OEpeXHOro OTHOLIEHUS K HeH, coOmoneHus
TUYECKUX HOPM MPHU IPOBEJECHUH OMOJOTMYECKUX UCCIIEI0BAHUI;



OCO3HAHHWE IEHHOCTH OMOJIOTWUYECKMX 3HAHWMA JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpBbl, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUS;

IIPUMEHEHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEIHEBHOMN KU3HU
JUTSI OLIEHKU TIOCJIE/ICTBUN CBOEH JIEATENbHOCTH MO0 OTHOIIEHUIO K OKPYKAIOIIeH
cpene, COOCTBEHHOMY 3/J0pOBbIO, OOOCHOBaHHWE M COONIOIGHHE Mep
poITaKTHKA 3200I€BaHUT.

B cucreme cpeanero obmiero oOpazoBanus «buonorus», uzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB NpeaMeTHOM o0aacTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHD.

Jlns u3ydeHuss Ouojorud Ha ©0a30BOM YPOBHE CpPEIHETr0 OOIIero
oOpaszoBanus oTBoauTCA 68 yacos: B 10 kiacce — 34 yaca (1 4yac B Hezelno), B
11 knacce — 34 gaca (1 yac B Hefien0).

COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiaocoduei, 3TUKOH, ICTETHKON H
npaBoM. Poib Ouosornu B (OpMHUPOBAHUM COBPEMEHHOW HAYyYHON KapTHUHBI
mupa. CucreMa OMOJIOTMYECKUX HayK.

Metoapl mO3HAHUS JKUBOM TPUPOIbI (HAONIOJEHUE, SKCIEPUMEHT,
OMHCaHWe, H3MEpeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTAaTUCTUYECKAs
00paboTKa TaHHBIX).

JemoHcTpanuu:

[Hoptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @.
Kpuk.

Tabmuier 1 cxeMbl: «MeTo bl MO3HAHUS JKHBOUM IIPUPOIBD.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadoThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOJOB IMPHU
U3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKusble cuctembl (OWOCHCTEMBI) KaK MpPEIMET W3Y4YCHHS OWOJIOTHH.
OTauyue KUBBIX CUCTEM OT HEOPTaHUUECKON TTPUPO/IBI.

CpoiicTBa OMocHcTeM U HX pa3HooOpasue. YPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJIAPHBIA, KJICTOYHBbIH, TKaHEBBIA, OpPraHU3MEHHBIN,
MOMYJISILIMOHHO-BUI0BOM, DKOCUCTEMHBIN (OMOTreOICHOTHICCKHA ),
ounochepHbIi.



JlemoHcTpanuu:

Tabmuet u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHHU
OpraHHU3alUN JKUBOU IPUPOIBD).

O6opynoanue: mojaenb MmoJiekyisl JJHK.

Tema 3. XumnuecKuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTaB KJIETKU. XHMHUYECKUE BJIEMEHTBI: MAaKpPO3JIEMEHTBHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJbHBIX BellecTB B kieTke. [loanep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHne 0€IKOB. AMUHOKUCIOTHI — MOHOMEPBI OEJIKOB.
He3zamennmble u 3aMEHUMBIE aAMHHOKHUCIOTBL. AMHHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYpHI OEITKOBOIM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHASI, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OeikoB. buonormueckue
(GyHKUIHN OENKOB.

®depMeHTHl — OwuoJorudeckue karanuzatopbl. CrtpoenHue QepmenTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuuHoctb. Kodepmentsl. BuramuHsbl.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIH3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (TIOKo3a, pubo3a ©  Je30Kcuprb03a),
aucaxapupl  (caxaposa, JIaKTOo3a) W ToJiucaxapubl (Kpaxmani, TJIMKOTEH,
1esutono3a). buonornyeckue pyHKIIUMM YriieBOIOB.

Jlunmuapl:  Tpurnunepuasl, GochoNunuabl, cTepouasl. [ uapoduibHO-
ruipodoOHbIe CcBOMCTBAa. buonormyeckue ¢GyHkuuu nunuaoB. CpaBHEHUE
yTIEBOAOB, OCJIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTHUH.

Hyxknennoseie xucmorel: JHK wn PHK. Hykneornmer — MoHOMEpHI
HyKJIeUHOBBIX KHUCHOT. Ctpoenue u ¢ynkuuu JHK. Crpoenue um QyHkimm
PHK. Buasr PHK. AT®: ctpoenue u GhyHKIUN.

[luromornss — Hayka o kietke. KierouHas Tteopussi — mHOpuUMeEp
B3aUMOJICHCTBUS UIeH W (PaKTOB B HAy4YHOM IMO3HAHUU. METOIbI U3Y4YEHUS
KJIETKH.

Knerka kak uenoctHast sxuBas cucrema. OOIIMe MNpPU3HAKU KIIETOK:
3aMKHYTas HapykHas MeMmOpana, mojnekysbl JJHK kak reneruueckuii ammapar,
cUCTeMa CUHTe3a OerKa.

Tunel KIETOK: 3yKapuOTHYecKas W Mpokapuotuueckas. OcoOeHHOCTH
CTpOoeHHus npokapuoTudyeckoi kinetku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYUSI PACTUTEIBHOMN, KUBOTHOWU H
rpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAsl CTEHKA, TITMKOKAJUKC,
ux @Qysakuu. Ilnasmatuyeckas MemOpaHa, e€ cBoiicTBa M (PYHKIUH.
Hurornazma u e€ opranoubsl. OnqHomMeMOpanHble opraHouabsl kineTku: IIIC,



annapat [onbmxu, sm30ocoMbl. [loyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHAPUM, TIACTUABL. [IporcxoxkaeHre MUTOXOHAPUNA W TacTull. Bumsl
wiactua. HemeMOpanHble opraHOUIbI KJIETKU: pUOOCOMBI, KIETOYHBIA LEHTD,
LUEHTPUOJIH, PECHUYKH, KTYTUKU. OYHKIIMM OPraHOMIOB KIETKU. BKiItoueHus.

SAnpo — perynasTopHbIi HeHTp KieTku. CTpoeHue spa: saepHast 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Ilneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B HEKHBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupr u cxemsl: «lleproguyeckas TadauIa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKynbl BOAbD, «buocuHTe3 Oenka», «CTpOeHHE MOJEKYJIbI
oenka», «Ctpoenue pepmenta», «Hyknennossie kucinotel. JJHK», «Ctpoenue
Monekyiael AT®», «CrpoeHune dSyKapuOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KIETKW», «CTpoeHHe
POKApUOTUYECKOW KIETKW», «CTpoeHuEe sapa KIETKW», «YTJIEBOAbDY,
«JInmmaey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, dKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKkTUYeCKHe padoThbI:

JlaGoparopuass pabotra Ne 1. «M3yueHue KaTaaIUTUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopuasi pabota Ne 2. «M3yueHue CTpoeHUs KIETOK pPaCTCHHIA,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE.

Tema 4. ’KuzHeaessiTeJLHOCTH KJIETKH.

OOMeH BellecTB, UK METaboIM3M. ACCUMUIISLINS (TIJIAaCTUYECKUIT 0OMEH)
U JTUCCUMUWIIAIUS (PHEPTreTUYECKUil 0OMEH) — JIBE€ CTOPOHBI €IUHOTO MpOoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB W SHEPTUH B MOHUMAHUU
MeTaboau3ma.

Tunbr oOmeHa BemecTB: aBTOTpodHBIN U rerepoTpodHbii. Pomb
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®dortocunTe3. CBeroBas u TemHoOBas ¢as3pl (GoTocuHTe3a. Peaknun
doTtocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3A IS
KU3HM Ha 3emiie. BiusiHue ycnoBui cpelnbl Ha (OTOCHHTE3 M CIIOCOOBI
NOBBIIIEHUS €70 NPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.



XeMOCHHTE3. XEMOCUHTE3UpYIoIIe OakTepuu. 3HAYEHUE XEMOCHHTE3a
JUTSI )KA3HU Ha 3eMJie.

DHepreTuueckuil 0OMeH B KieTke. PaclierieHre BelecTB, BhIIACICHUE U
AKKyMYJMpPOBAHHE DSHEPrUM B KIETKE. OTalbl SHEPreTHUYECKOro OOMeEHa.
I'mukomus. bpoxenue u ero Buapl. KucnopogHoe OKUCIEHUE, WIM KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopummpoBaHue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuumn wmatpuyHoro cuure3a. I'eHermdeckas uHdopmauus u JIHK.
Peanuzanus renernyeckoid mH(opmanuu B KieTKe. ['@HeTHYecKuil KoJl U ero
cBorcTBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancnsauma —
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KogupoBanue aMHUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Hexnerounsie hopmbl ku3HU — BUpPYCHI. MicTopust oTKpeiTHs BUpycoB (/1.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M S>KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3nu pacTeHuil, >XMBOTHBIX U YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bozoyaurens CITM/a.
OOparHast ~ TpaHCKpWMIIMS, peBepraza W  wuHTerpasa. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUIA.

JlemoHcTpanuu:

[Toptpetsr: H. K. Konpuos, /1. Y. Usanosckuit, K. A. Tumups3es.

Tabmuiel 1 cxembl: « Turbel nutanusy, «Metadoausm», « MUTOXOHIPHUSY,
«HepreTuyeckuit oOMeny», «Xioporiact», «Porocuntesy, «Ctpoenne JJTHK»,
«Ctpoenue u ¢yHKIIMOHUpOBaHHE TeHa», «CuHTte3 Oenkay, «['eHeTHueckuit
Ko, «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIM LUK BHUpyca
CII1a, 6axrepuodara», «Permkanus JJHK.

O6GopynoBaHue: MOJEU-aNTUINKAIUU «Y nBoeHHE JIHK u
TpaHCKpUMIus», «bruocunres 6enka», «CTpoeHUE KIETKN», MOJIETb CTPYKTYPbI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KieTku. MHTepdaza u MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Pernmukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JIunmonaHBIM M TaIUIOMIHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XPOMATHUJBI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHS W HWHIMBUYAJbHOTO Pa3BUTHS
OPTraHU3MOB.

Henenue knetkn — Muto3. Ctaauu muto3sa. [Iponeccel, nmpoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOIIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — arnomnTo3.



@opMbl  Pa3MHOXKEHHUSI OpPraHu3MOB: O€clojioe | MoJioBoe. Buibl
Oecrojioro  pa3MHOKCHHS:  JIeJICHME HAJABOE, TOYKOBAaHHWE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BETE€TaTUBHOE  PA3MHOKECHUE.
HckyccTBEHHOE KJIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAUYCHHE JJIS CEJICKIINH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Cranuu meno3za. [Ipoiieccel, mpoucxoasniye Ha CTaausX Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHroBep. buonornueckuii cMmbICl H
3HaYEHUE MEH03a.

['ameTorenes — mpoiiecc 00pa3oBaHMsI TMOJIOBBIX KIETOK Yy YKUBOTHBIX.
[TonoBeIe xene3bl: CEMEHHUKHU U sIMYHUKU. OOpa3oBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CrepMaTo30u]l, SIUIEKJIeTKa) — CIIEpPMATOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U crepMaro3ousoB. OILI0I0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTthe (OHTOrEHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
IpoOJeHue, racTpyssnus, opranoreres. [locramOpuonansHoe pazpuTue. TUIIBI
MOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MPSMOE, HEempsMoe (JIMYnuHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

Poct u pa3Butue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «JlBOitHOE
OTUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpoMocoMbl», «Kitetounsiii ki, «Pemmukanus JJHK», «Muto3y,
«Mernosy, «lIpsamoe u HenpsiMoe pa3BuThe», «['aMeToreHes3 y MIIEKOIUTAIOIINX
U 4yesoBeka», «OCHOBHBIC CTJIUU OHTOTCHE3AY.

OGopynoBaHuMe:  MHUKPOCKOI,  MHUKporpenapatel  «CrepMaTo30uibl
MJIEKOMUTAIOMEeroy, «Simeknerka Miekonuratomeroy, «KapuokuHes B
KJIETKax KOpEUIKa JIyKa», MarHUTHasi MOJEIb-alIuiuKanus «Jlenenue KieTkm,
mozenb JIHK, Mmogens metadazHoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTax.

Jlabopatopnast pabora Ne 4. «/3ydyeHue CTpoeHHUs MOJOBBIX KIIETOK Ha
TOTOBBIX MHUKpOMpenapaTax.

Tema 6. HacsieAcTBEHHOCTH M1 K3BMEHYHUBOCTH OPraHU3MOB.



IIpenmer u 3amaum reHetuku. Mcropus pasButus reHetuku. Poib
IUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJICHUM T€HETUKH. BKiag poCcCHICKUX U
3apyOeKHBIX ~ Y4YEHBIX B  pa3BUTUE TEHETUKU. MeToAbl  T'€HETHKHU
(ruOpUAOJIOTUYECKUNM,  LUTOTCHETHUECKUH,  MOJIEKYJISPHO-TEHETUUYECKUN).
OcHOBHBIEC TEHETUYECKHE TTOHATHA. ['eHeTHYeCKasi CHMBOJIMKA, UCIIOJb3yeMasi B
CXEMaxX CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUSl  MPU3HAKOB, YCTAaHOBJEHHbIE [
Mennenem. MoHoruOpuHOE CKpellMBaHUe. 3aKOH €MHO-00pa3us rudopuioB
NEepBOro MOKoJeHusA. [IpaBWiIO JOMHHMpPOBaHUSA. 3aKOH paCIICIUICHHUS
npu3HaKkoB. ['unore3a ynuctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCHUMOTO  HAacjeJI0BaHUs
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JIUTHOPUIIHOTO  CKpPEIIUBAHUS.
AHanuzupyouiee CKpEIIMBAHUE. Hcnons3oBaHue AHAJIN3UPYIOLLIETO
CKpEILUBAHUS JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOHU.

CueryieHHOE HaclieioBaHue npusHakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TE€HOB. HapylieHue CcuersieHuss TeHOB B
pe3yJsibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | eHeTuYeCKue KapThl.

['enetnka mona. XpoMOCOMHOE ONPEAEIECHUE TT01a. AYyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['OoMOraMeTHple W TeTeporaMeTHble opraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHYnBOCTSD. Buget  u3MeHumBOCTH: HEHACJEACTBEHHAs] U
HaclleACTBeHHasA. Posb  cpeabl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapualvoHHBIN psan U
BapuanMoHHass kpuBas. Hopma peakuum npusHaka. KonmuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHOM
U3MEHUYHMBOCTH.

HacnencrBennas, uiu reHOTHUNUYECKas, U3MEHUUBOCTh. KoMOMHAaTUBHAsS
U3MEHUYMBOCTh. Meil03 W MOJOBOM mpolecc — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTallioOHHasT W3MEHYUBOCTh. Kraccudukamuss MyTaluid:
FEHHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacTora ¥ NPUYUHBI MYyTalUH.
Mytarennpie (QakTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIIEICTBEHHOMN
m3MeHunBocty H. M. BaBumnosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJornueCcKui, OJIM3HEIOBBIH, LIUTOTCHETUYECKUI,
OMOXMMHUUYECKUN, MOJEKyJIsIpHO-TeHeTudecKuil. COBpeMEHHOE OTpeesieHne
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomorpio [1[P-ananuza. HacnencTtBeHHble 3a00JieBaHUS 4YEIOBEKA: TCHHbBIC



0071e3HU, 0OJIE3HN C HACJIEICTBEHHOM MPenpacioIoKEeHHOCThI0, XPOMOCOMHBIE
6one3nu. ComaTnueckue M TreHepaTuBHble MyTaluu. CTBOJOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTUKY U JICYCHUS
reHeTu4eckux 0onesHel. Meauko-reHeTHUeCKoe KOHCYJIbTUPOBaHUE. 3HaUYCHUE
MEIUIMHCKOW TIE€HETUKH B TNPENOTBPAIICHUH M JICUEHUH TE€HETUYECKUX
3a00JIeBaHUI YETIOBEKA.

JdeMoHcTpanuu:

[Toptpetst: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. . BaBuios.

Tabmuupr u  cxeMbl: «MOHOTHMOpUAHOE  CKpEIIMBAHME U €rO
LUTOTEHETUYECKAs] OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOreHEeTHYeCcKas
OCHOBa», «3aKOH YHUCTOTHI Tamer», «JluruOpugHoe  CKpenuBaHue,
«luronornueckue OCHOBBI ~ AMTMOPUIHOIO  CKpEIIMBaHUSD», «Meio3y,
«B3auMonencTBuE aJUIENbHBIX TEHOB», «l'€HeTMYeCKHe KapThl PaCTECHH,
KUBOTHBIX U YelIOBeKay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACIEJOBaHUS,
CUEIUIEHHOrO ¢ ToJioM», «KapuoTumbl 4YeloBeKa M KUBOTHBIX», «BHIbI
U3MEHYUBOCTIY, «MoandukamonHas U3MEeHUYNBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnn KpoBu», «MyTanmoHHas U3MEHUHUBOCTD.

O6opynoBanue: Mojeau-anuiukauuu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe npomuHupoBanue», «JurnOpuaHoe ckpeniuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN W MuKponpemnapar «Jpo3zoduna» (Hopma, MyTaruu
(OopMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox MoCeBHOM.

JlaGopaTopHble 1 NpaKkTUYeCKHe padoThbI:

JlaGopartopnas padora Ne 5. «M3yuenue pe3yabTaToB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPEIAPATAX».

JlaGoparopnas pabora Ne 6. «M3yuennme MoaudUKAIMOHHON
MU3MEHYHUBOCTH, IOCTPOEHUE BAPUALIMOHHOIO PsJa U BAPHALIMOHHON KPUBOI.

JlaboparopHas padota Ne 7. «AHanu3 MmyTanuid y 1po30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax.

[IpakTuyeckas padora Ne 2. «CocTaBiieHHME U aHAJIU3 POIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M Mpouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
VYuenue H. WM. BaBuioBa o0 IEHTpax NPOUCXOXKIEHUS U MHOro0Opasus
KYJbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOKICHHS JOMAITHUX KUBOTHBIX. COpT,
OpOAa, [ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MacCoBBI U MHANBUIyAJIbHBIA OTOOPBI
B CEJICKLIMH PACTEHUM U KUBOTHBIX. OllEHKA 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpeuiuBanue — MHOpuauHr. Yucrtas nauHus. CKpellMBaHHE YUCTHIX JUHUH.



['eteposuc, nnu rubpuaHas cuna. HepoactBeHHoe ckpeluBaHue — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
[OJIyYCHUE MOJUIUIONIOB. JlOCTMKEHUS CEIEKUMH PACTEHUM, >KMBOTHBIX H
MHUKPOOPTaHU3MOB.

broTexHoIOTHs KaK OTpaciib MPOM3BOJCTBA. ['€HHAs MHXKEHEepHs. DTallbl
co3ganus pexkomOuHantHoM JIHK wm TpaHcreHHeix opranu3moB. Kierounas
uwkeHepus.  Kierounsle  KynbTypel. MEKPOKIOHIBHOE  Pa3MHOXKECHHE
pactenuii. KiloHMpoBaHHE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpPraHU3MOB. DKOJOIMYECKHEe M 3THYeckue mnpodsemel. MO — renetnuecku
MOAU(PULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuupl 1 cxembl: Kapta «LIeHTpbl MPOUCXOXKIEHUS U MHOrooOpasus
KyJbTYpPHBIX pacTteHui», «llopompl gomamHux KUBOTHBIX», «Coprta
KYyJIbTYPHBIX pacTeHuid», «OtnanénHas rubdpunnzanus», «PadboTel akaaeMuka
M. ®. UBanoBay, «Ilomumnonaus», «O0bekThl OHMOTEXHONOTUNY, «KieTouHble
KyJIbTYppl M KJIOHHpOBaHue», «KOHCTpynpoBaHME W TIEPEHOC TI'€HOB,
XPOMOCOMY.

O6opynoBanue: MyJsDKM IJIOJI0OB M KOPHEIUIONOB JUKUX (opM
KyJbTYPHBIX COPTOB pacTeHuil, repdbapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHHS CEJIEKLIUU PACTEHHU U
KUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHLMIO,  IUIEMEHHYI  (epmy,
COPTOMCHBITATENBHBI Y4acTOK, B TEIUIMYHOE XO35AMCTBO, JAaOOPaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpennochulkM BO3HMKHOBEHUS SBOJIIOIIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMOJOruu. BiusiHue 3BOJIIOLIMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEN0BATEIBHOCTD
NOSIBJICHUS! BUJOB B MaJEOHTOJOIMYECKOM JIETOMHMCH, IMEPEXOIHbIE (POPMBI.
buoreorpapuueckue: cxoAcTBO U paznuuue ¢dayH U GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA M Pa3inyusi 3MOPHOHOB Pa3HbBIX BHUJIOB
MMO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,



PYIMMEHTAPHBIE OpraHbl, aTaBU3MbI. MOJIEKYIIPHO-ONOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MYyTEHl y Bcex
OpraHU3MOB.

OpomonronHas Teopus Y. JlapBuna. Ilpennochuiki BO3HMKHOBEHUS
JapBUHU3Ma. J[BMKYIME CHIIBI 3BOJIOLMHA BUIOB 1O JlapBHHY (M30BITOYHOE
Pa3MHOXKEHUE npu OTPaHUYECHHOCTH  PECYPCOB, HeonpeaeaeHHas
U3MEHYUBOCTbh, 00ph0a 3a CYIIECTBOBAHHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopust B0 (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOIHH.

JBrxymue cuiibl ((pakTopbl) 3BOIOLMHI BUAOB B IPUpoAe. MyTallnOHHBIH
MpollecC U KOMOMHATHBHAS M3MEHUYMBOCTh. [lOMyNsiiiMOHHBIE BOJIHBI M Apeid
reHOB. 3011 1 MUTpanus.

EctecTBeHHbIit 0oT6Op — Hampapisitomuid (GakTop 3BoJonuH. DOpMbI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHu3MOB KakK pe3yiabTaT 3BOJIOIUH. [IpumMepsl
MPUCIIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UIUO-aJANTALMH.

Bun wu BupooOpazoBanme. Kpurepuum Buga. OcHOBHBIE (QOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

MakposBomorusi. Dopmbl  3BOIIOUMU:  (pUIIeTUYECKAs,, TUBEpPreHTHasl,
KOHBEpreHTHas1, napauienbHas. HeoOpatuMocTh 3BOMIOLHUN.

[Tpoucxoxnenune OT HECIEMaTU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cnenranu3anusa. ATanTUBHAS paIdaLUs.
JlemoHcTpanuu:

[Toptpersr: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mroiep, A. H. CeBepuios.

Tabmuubr u cxembl: «Pa3BUTHE OpraHMYEcKOro Mupa Ha 3emiey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», « ApXEeonTepuKc», «DopMbl 60pHOBI 32
cyumectBoBanue», «EctecTtBeHHbli  oTOOp»,  «MHOroo0pasue  COpTOB
pacTEeHUuN», «MHuoroob6pasue IOPOL YKUBOTHBIX), «ITomysstum,
«MyTanmoHHas U3MEHYUBOCTBY, « ApomMopdo3b», «Manoagantauumy, «Oo6mas
nereHepanus», «JBuxkymme cuiabsl 3Bofonuny», «Kapra-cxema wapiipyTa
IIyTELIECTBUS 4. HapBunay, «boprba 3a CYILLIECTBOBAHUEY,
«IIpucnocobsieHHOCTh OpraHu3mMoB», «l'eorpaduyeckoe BUAO0OOpPa3OBAHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJUIEKIHMSI HACEKOMBIX C PAa3IMYHBIMUA THIIAMH OKPAaCKH,
HaOOp MJIOJ0B U CeMsiH, KoJuIeKus «[Ipumephl 3alUTHBIX TPUCTIOCOOICHUH Y
KUBOTHBIX», MoJie]b «OCHOBHbIE HAMpPaBICHUS SBONIOIUN», 00BbEMHAS MOJCIH
«CTpoeHue roJIoBHOT0 MO3ra O3BOHOYHBIX).



buoreorpaduyeckass kapra Mupa, KoJUieKius «@DOpMBbI COXpaHHOCTU
HMCKONAEMBIX JKMBOTHBIX M pPACTEHUW», Monenb ammumkanusa «llepekpéct
XpOMOCOM», BJIaxHble mnpenapartel «Pa3zButne Hacekomoro», «Pa3Burue
JATYLIKW», MUKponpenapar «Jlpo3odunay (Hopma, MyTauu (GopMbl KPbUIBEB U
OKpAacku Tena).

JlaGopaTopHble U IpaKkTUYeCKUe padoThbI:

JlabopatopHnas padota Ne 1. «CpaBHeHHe BHUIIOB MO MOP(]OIOTHYECKOMY
KPUTEPHUIOY.

JlabopatopHas pabora Ne 2. «Onucanue mpucnocoOJIEHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOIO XapaKTepay.

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

JloHay4HbIE NPENCTABICHUA O 3apOXKACHUU XKU3HU. HayuyHble rumnoressl
BO3HUMKHOBEHUS JKM3HM Ha 3emuie: abMOreHe3 W MaHcrnepMmus. XHUMHYecKas
ABONIOLMSA. AOUOTEHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW HBoMonuud. HavanbHbie
sTanbel Ouonorndeckoil sBomouuu. I['mnoresa PHK-mupa. PopmupoBanue
MEMOpPaHHBIX CTPYKTYP Y BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKU U UX
sBOIOIMA. POPMUPOBAHNE OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spaMm u nepuoaam. Karapxeil. Apxeuckas u
nporepo3oiickasg 3pbl. [laneoszoiickas spa u e€ mepuoabl: KeMOpPUICKUH,
OPIOBUKCKUH, CUIIYPUUCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIMN, IIEPMCKHHM.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickass 3pa W €€ TepHoAbl: MaJCOreHOBBIM, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.

XapakTepuCcTUKa KIIMMAaTa U T€OJOTHYECKUX TPOoLeccOB. OCHOBHBIE 3TAllbI
HBOJIIOLIMU PACTUTENIBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHui u
XKUBOTHBIX. [losiBIIEHHE, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOoro Mupa Kak OTpakeHHE 3BOMOIUU. OCHOBHBIE
CUCTEMAaTHUYECKHE IPYIIIbI OPraHU3MOB.

OBONIOLMSL  YEJOBeKa.  AHTpPOINOJIOTHMS  Kak  Hayka.  Pa3Butue
MIPEACTAaBICHUM O  NPOUCXOXKACHUM  4YesloBeka. Meronapl  HM3ydeHMs
anTporioree3a. (CxoacrBa W pa3nuuMs  4YeJIOBEKA UM KUBOTHBIX.
CucTeMaTH4eCcKO€E NOJIOKEHNE YETIOBEKA.

JBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
W3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOIecTBEHHBIN 00pa3 >KHU3HH,
M3TOTOBJICHUE OPYAHUM TPYJa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH D3BOJIOLMHM YEJIOBEKA: aABCTPAJONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,



Uenosek pasymHblid. Haxonku MCKOMAaeMbIX OCTATKOB, BPEMsSI CYLIECTBOBAHUS,
o0JacTh pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaszuiickasi), Herpo-aBCTpajJioMJHasi (9PKBAaTOpHUANIbHAS), MOHTOJIOMIHAS
(a3narcko-aMepukaHckas). UepTsl NOpHUCIOCOOJEHHOCTH  MPEACTaBUTEIEH
YEJIOBEUECKUX pac K yCIOBUSAM CYUIECTBOBaHUA. EAMHCTBO YEIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. [lactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBenne COJHEYHOHN cCHCTEMEBI», «Pa3Burne
OpraHhyeckoro wmupa», «PactutenpHas kieTtka», <« KUBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHass CUCTEMa OPraHUYECKOTr0 MUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MaJCOHTOJOTMUYECKUX HAXOAOK MPEIKOB
COBPEMEHHOTO YEJNOBEKay, «/lpeBHelmme moan», «pesaue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBanue: Mymspku — «[Ipoucxoxnenne  yenoBeka»  (OIOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTaablla, KPOMAHbOHIIA), CICNKU WU
M300paKEeHHs] KAMEHHBIX OpYAUN MEPBOOBITHOTO YeNOBEKa (KaMHHU-YOIIIEPHI,
pyomira, ckpebOia), TeoXpoHoJOorhyeckas TaliuIa, KOJUICKIUs «DopMbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKkTUYeCKHe padoThbI:

[Ipaktuueckas pabora Ne 1. «M3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHHI
Y )KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbBIN WJIM KPaeBEIUECKUI My3ei).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

OKOJIOTUS KaK HaykKa. 3aJa4yd H  pa3Aeibl JIKOJOTMU. MeTomsl
AKOJIOTUYECKUX UCCIETOBAHUN. DKOIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJIoBeKa.

Cpennl obuTanusi OPraHu3MOB: BOJAHAsS, HA3EMHO-BO3/YIITHAS, TTIOUBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUecKUX (QakToOpoB:
abnoTnueckre, OMOTUYECKUE W aHTPOINOTreHHbIC. J[eWCTBHE HKOIOTHYECKUX
(hakTOpOB Ha OPTAHU3MBI.

Abunortuyeckue bakTopsI: CBET, TeMIIepaTypa, BJIQYKHOCTb.
®ortonepuonusm. IlpucnocobieHuss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢dakTtopoB. buonornueckue puTMBI.



buotnueckne  Qaxtopel. Bumgel  OmoTHueckMx — B3aMMOJCWCTBUI:
KOHKYpPEHILUs, XHWIIHUYECTBO, CUMOMO3 H ero ¢opmbl. [lapazurusm,
KOOTMepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HaueHUE OWOTHYECKUX B3aUMOACHCTBUN NSt
CYILIECTBOBAHHS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTHKU MOMyJud. (OCHOBHBIE MOKa3aTeNd
NOMYJIALUU: YUCIEHHOCTb, IJIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. J[nHaMuka YuCcI€HHOCTH MOMYJISIUU U €€ PETyJIALIUS.

JdeMoHcTpanuu:

[Hoptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupl u cxembl: kapta «[Ipupoansie 30Hb1 3emnn», «Cpeapl oOuTaHus
opranu3sMoBy», «®otonepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJSUU UHY30puu-TyPenbkny, «[lumeBbie enm.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 3. «Mopdosoruiueckue 0COOEHHOCTH pacTEeHUN
13 pa3HbIX MECT OOUTAHUSY.

Jlabopatopnass padora Ne 4. «BnusHMe cBeTa Ha pPOCT W pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «IloAacu€r MIOTHOCTH MOMYJALMA Pa3HbBIX
BHJIOB PACTCHHIN».

Tema 4. Coo0mecTBa 1 IK0JI0rHYECKHE CHCTEMBI.

Coo06m1ecTBO opranu3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BUI0BAs,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHantsl. CBsi3uM B
OMOlLIeHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocHCTEME U
ouoreoneHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTHl IKOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peayueHTel. KpyroBopor BemectB © NOTOK JSHEPIHMM B
skocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [IuieBbie ienu u
cetd. OCHOBHBIE TIOKa3aTelM DJKOCUCTEMBI: OuoMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMUJIbL: MPOIYKIMU, YUCICHHOCTH, OMomacchl. CBoiCTBa
HKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIsLUs, pa3BuTHe. CyKUecCusl.

[IpupoanHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. IKOCUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak Qaxtop ycroHuuBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpasus Ha 3eMIie.

VYuenue B. . Bepuanckoro o 6uocdepe. 'panuiipl, cCoOcTaB U CTPYKTypa
ouocdepnl. XKupoe BemectBo u ero GyHkiuu. OcobeHHOCTH Ouochephl Kak



IJI00QTPHONW JKOCUCTEMBI. JIMHAMHUYECKOe paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopotbl BemectTB #u  OHOr€OXMMUYECKHE IUKJIBI  3JEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOCchephl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Omochepe 3eminn. AHTPONOTEHHBIE W3MEHEHHS B
ouocdepe. ['modabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyiiecTBoBaHuE IPUPOIBI M YeJOBEYeCTBa. Coxpanenue
OuopazHooOpa3usi Kak  OCHOBa  ycToluumBoctd  Ouocdepsl. OcHoOBa
PaAlMOHAIIBHOTO YTPABICHUS NPUPOAHBIMU PECYypcaMu U UX HCIOJIb30BaHUE.
JlocTrxeHns OUOJIOTUM U OXpaHa IPUPO/IBI.

JleMmoHcTpanuun:

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

Tabnuupr u cxemsl: «IluteBrie nenuy», «bUOIEHO3: COCTAB U CTPYKTYpay,
«IIpupoaubie coobmiectBa», «llenu nutanus», «IKonoruyeckas MUPaAMUIA,
«buochepa u  demoBek», «IKOCHUCTEMa NIMPOKOJMCTBEHHOIO  JIECay,
«JKOCHCTEMA XBOMHOIrO Jeca», «bHOIIEHO3 BOAOEMA», «ATPOLIEHO3Y,
«IIpumepHbIE aHTPONOrEHHBIE BO3JEUCTBUS Ha MPUPOAY», «BaxHelime
UCTOYHUKH 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX BOj», «llouBa — BaxkHeimias
cocTapismomias ouocdepory, «DakTopbl Aerpaganudu mouBy, «llapHUKOBBIIM
adpdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUss Ouocdepnl», «OoOIas
CTpyKTypa O6uocdepr», «PacnpocTpanenue ku3Hu B Omochepe», «O30HOBBIM
sKpaH 6uocheps», «KpyroBopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLEHO3bIY, repoapuii
«PactutenbHble  cooOmiecTBa», Kojuiekuuu — «buouenosy», «Bpenutenu
BOKHEUIIINX CEIHCKOXO3SIMCTBEHHBIX KYyJIbTYp», TepObapuu ©  KOJUICKIIUU
pacTeHul U >KHUBOTHBIX, IPUHAIIICKAIINE K PA3HBIM JKOJOTUYECKUM TpyHnam
onHoro Buma, KpacHas xkuHura Poccuiickoii ®@enepaiuu, u300paxeHUs
OXpaHsAEMbIX BHJIOB PACTCHUH M )KUBOTHBIX.

IVDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TIPOTPAMMBI 110
BUOJIOTUN HA BA30BOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

CornacHo ®I'OC COO, ycraHaBiIMBaIOTCS TpeOOBaHUS K pe3ysbTaTaM
OCBOCHHS OOYYalOIMMHUCS TPOTrpaMM CpeaHEero oOIero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI



B cTpyKType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHHME  OOy4YaroIIMMUCS
POCCUICKON TPaXJAaHCKOM HIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIICHUI0, HAJIMYME MOTUBALUU K OOYYEHHIO
OMOJIOTHH, IIeJICHANPaBICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHUM JIMYHOCTH Ha
OCHOBE KIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMLUN Pa3BUTHA
OMOJIOrMYECKOr0 3HAaHHSA, TOTOBHOCTb U  CIIOCOOHOCTh  OOYyYaroIIMXCs
PYKOBOJCTBOBATbCSI B CBOEH  JIEATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMM, NMPUCYIIUMHU CUCTEME OHMOJIOTHYECKOrOo OOpa30BaHMS, HATUYME
HKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IE€IU U CTPOUTH
KVU3HEHHBIE TIIaHBI.

JIngHOCTHBIE pE3ysbTaThl OCBOEHHUA Ipeamera «buosorus» gocrurarorcs
B €IMHCTBE Yy4yeOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUUMCKUMH COLHUOKYJBTYPHBIMH, HWCTOPUYECKHUMH U
JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, TPUHATHIMHU B OOIIECTBE MPAaBUJIAMU U
HOpMaMH  TOBEJAEHUS M  CIOCOOCTBYIOT  IpoOlLeccaM  CaMONO3HaHUS,
CaMOBOCIIMTaHUS U CaMOpPa3BUTHs, PA3BUTHs BHYTPEHHEW NO3ULIUMU JTUYHOCTH,
[IaTPUOTU3MA, YBAXXEHUs K 3aKOHY M IIPABONOPSNKY, YEIOBEKY Tpyla H
CTapllieMy TIIOKOJIEHUIO0, B3aUMHOIO YBa)XE€HHUSA, OEpPEXKHOTO OTHOIIEHHS K
KyJbTYPHOMY HACIECIWI0 W TPaguUusM MHOTOHAalMOHAJIBHOIO  Hapoza
Poccuiickon denepanuu, Npupoae U OKPYKaAKOIIEH Ccpelie.

JIMYHOCTHBIE pE3yJbTaThl OCBOGHMsI yueOHOro mnpeamera «buomorus»
JIOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYaromMxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOM BHYTPEHHEH TMO3HMLMEN JUYHOCTH,
CUCTEMOM LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEKIACHUIA,
COOTBETCTBYIOILIMX TPAJWLUMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO 0O0IlecTBa,
pacllMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEJIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPAaBJICHUN BOCHUTATEIBHOW AEATEIBbHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIMTAHUS

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIMM  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOTO O0IIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U MTPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JECATEIBHOCTH IIPH CO3LAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3a7a4, BBIMOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB,;

CIIOCOOHOCTh ONPENENTh COOCTBEHHYHO MO3MLMIO IO OTHOLIEHUIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHATH €€;



YMEHHUE YUNUTHIBATH B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIO/ICH C Pa3HBIMU YOCXKICHUSIMU, KYJIHbTYPHBIMU IIEHHOCTSMHU
Y COIIMAJIbHBIM IOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBIITOJIHEHUS
y4eOHBIX, ITO3HABATCIIBHBIX M HWCCIACAOBATEIbCKUX 3a/ad, YBAKHUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO ONMOHEHTOB MpPH OOCYXIEHHUHM CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKON NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM IrpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH MEPE
Ponunoi, ropmoctu 3a cBOM Kpail, CBOK PoauHy, CBOM S3BIK U KYJIBTYpPY,
IIPOLIOE U HACTOsALIEE MHOIOHALIMOHAIBLHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIEAUIO W MAMATHUKAM
MPUPOJBI, TOCTHXKEHUAM Poccun B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTHU, MOHUMAHHUS 3HAYCHUS OMOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3amuTe OTedecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIlUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POIUTEINISIM, CO3JaHHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO ITPUHATHUS IEHHOCTEN CEMENHOU KU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAHUE OMOILMOHAIBHOTO BO3JAEUCTBUS KUBOM MPUPOABI U €€
LIEHHOCTHY,;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B PA3HBIX BHUJIAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KA4€CTBA TBOPUECKOU JINYHOCTH;

5) ¢puzuveckoro BocnuTanusi, GopMHUPOBaAHMS KYJbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIaronoJayYms:



MOHUMAHWE W peau3amus 3JI0pPOBOr0 M 0€30MacHOTO 00pasza KU3HH
(3mopoBoe THUTaHHWE, COOJIOACHHE THUTHEHWYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMAHUE LIEHHOCTU TMPAaBWJI WHIWBUAYAJIbHOTO W KOJJIEKTHUBHOIO
0e30macHOr0 TMOBEJCHUS B CUTYyallUsX, YTPOKAIOMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEICTBUM M  HENPUSATUS  BpPEIHBIX  NPUBBIYEK
(ynotpeOsneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTePCTBa, TPYAOJIO0HE;

TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH TEXHOJOTHYECKONM M COLMAJIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD MHULUAPOBATH, IJIAaHUPOBATH u
CaMOCTOSTENIbHO BBIMOJHATH TAKYIO J€ATE€IbHOCTD;

MHTEpPEC K pa3IuyHbiM cdepaMm npodhecCUuOHANbHOW JI€ATEIbHOCTH,
YMEHHE COBEPILIATh OCO3HAHHBIN BbIOOp OyTyiie mpodeccuu 1 peann30BbIBaTh
COOCTBEHHbBIE KU3HEHHBIE [IJIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMI0O U CcaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOILIEHHE K MPUPOAE KAK HCTOUYHHUKY
’KU3HH Ha 3eMJie, OCHOBE €€ CyLIECTBOBaHNS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYphl: NPHOOPETEHHE OIbITa
IJJAHUPOBAHMSI TIOCTYNKOB W OLEHKH WX BO3MOXHBIX TMOCIEICTBUMA IS
OKPYKarOIIEU CPEIbI;

OCO3HaHUe TI00aIbHOI0 XapakTepa 3KOJOTMYECKUX MpobsieM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpETaeMble MPU HU3YyYEHUU OMOJOTUU
3HAHUST U YMEHHUS MpU PEIICHUU MpoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM
MPUPOIONONIb30BaHUEM  (COOMIOACHHE TpaBUI TMOBEACHUS B  IMPUPOJE,
HaIlPaBJIEHHBIX HAa COXPAHEHUE PABHOBECUS B 3KOCHCTEMAX, OXpPaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEUCTBUM, MPUHOCAIINX BpEd OKPYKarOUIEH
MPUPOJIHOM cpelie, yMEHHE POrHO3UPOBAaTh HEOJArONPUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILATh UX;

HaJU4M€ PA3BUTOIO  OSKOJOTMYECKOIO  MBIIUIEHUS, OKOJIOTHYECKOM
KyJbTYPBI, OIbITA ACSITEIBHOCTA 3KOJOTWYECKOW HANpaBIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMM B MMO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAIBHON



MpPaKTUKE, TOTOBHOCTM K YYAaCTHUIO B MPAKTUYECKOW  JIESITEIHHOCTH
AKOJIOTMYECKOMN HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJUKYJIHTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3IKOBOW M YHMTATEIbCKOM KYJIBTYPhl KaK CpelICcTBa
B3aMMOJICUCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUDA;

MOHMMAaHUE CcreuuPuK OUOJOTHM KaK HayKdh, OCO3HAHHUS €& pOoJu B
GbopMUPOBAHUU PALMOHATIEHOIO HAYYHOT'O MBIIUIEHUS, CO3/IaHUM IIEJIOCTHOTO
IIPEICTAaBICHUS 00 OKpYKaloleM MUPE Kak O €JUHCTBE MPHUPOIbI, YeIIOBEKa U
oOliecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelleHUud MpodsieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTHH I COBPEMEHHOMN ITUBUIIN3AIUU:
obecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh PECYpCHbIE MPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TJI00ATBHBIX IKOJOTUYECKUX MPOOIeM
u oOecrneyeHUs: TMepexoja K YCTOWYMBOMY Pa3BUTHIO, pPalMOHAJIBLHOMY
WCTIOJIb30BAaHUIO MPUPOJHBIX pecypcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTMYECKHX 3HAHUW B IEIAX
MOBBINICHUA OOIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKUMOHAJIBHOW  TPAMOTHOCTH  OOyYaroluxcs,
dbopmupyemoil npu U3y4eHur OUOJIOTUY;

NOHMMAHHE  CYIIHOCTH  METOJOB  MO3HAHWS, HCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHaju3a U OOBSCHEHUS SIBIICHUM OKPY’KAIOIIEro MUpPa U MPOUCXOIAIIUX B HEM
W3MEHEHUM, yMEHHUE JenaTh 0OOCHOBAHHBIC 3aKJIOUCHHMS HAa OCHOBE HAay4YHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTYYEHUSI JIOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTH CAMOCTOSITEIFHO MCIIOIH30BATh OMOJIOTUYECKUE 3HAHUS IS
perieHus MpoOJieM B pealibHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHME IICHHOCTH HAayYHOU JESATEILHOCTH, TOTOBHOCTh OCYILECTBIISThH
MPOEKTHYIO U UCCJIEI0BATENBCKYIO ICSITEILHOCTh HHINBUAYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHUI0, K aKTUBHOMY IOJYyYEHUIO HOBBIX 3HAHUU MO OWOJIOTHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI



MeranpeaMmeTHble  pe3yJdbTaThl ~ OCBOCHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMbIE I8 (OPMHUPOBAHUS MHPOBO33PEHUS
oOyyYaromuxcs  MEXKAUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIEHAYYHbIE
MOHATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U creuuduxy
METOJIOB TIO3HAHHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEPruUs, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (pakT, MPUHIMUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEHOBAaHUE, HAOIIOJEHUE, H3MEpPEHHE,
SKCHEPUMEHT W JAPYruX),  YHHBEpCaJbHble  y4yeOHBbIE  JICHCTBUS
(mo3HaBarenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIEUNBAIOIINE
dbopmupoBaHre (PYHKIIMOHAIBHONH T'PaMOTHOCTH M COLIMAJIHON KOMIIETEHIIUU
00y4aromuxcsi, CIOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAJIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUSI MPOTPAMMBI CPEIHEr0 OOIIETOo
00pa3oBaHUsl TIOJDKHBI OTPaXkKaTh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBLIMH  TO3HABATEJIbLHBIMU
AefCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHSI:

CaMOCTOSATENbHO  (OopMyJIUpOBaTh M aKTyaJIH3UpOBaTh  MpobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTe3a, CpaBHEHUs, Kiaccuukanuu, 000OIIEHMS), PACKPHIBATH
CMBIC]I OHMOJIOTMUECKHX TOHSATUN (BBIICIATH HMX XapakTEpHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMHU MTOHSATUSIMH);

OTPENENIATh 1M JEATCIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCUTHh PE3YNbTaThl JEATECIBHOCTU C IOCTaBJICHHBIMU
HEeJISIMU;

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

CTPOUTH JIOTHYECKHE PACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHSI B pPacCMaTpHUBAEMBbIX
SBJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKIIIOUCHNS;

MPUMEHAITh  CXEMHO-MOJICJIbHBIE  CpElCTBAa Il MPEJICTABJICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKXe TMPOTUBOPEYMN PA3HOTO POJA, BBISBICHHBIX B  Pa3IUYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIEICTBUHN 1EATEIbHOCTH;

KOOPAVMHUPOBaTb U BBINOJHATH pabOTy B  YCIOBHUSX pPEAIBHOIO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE ICHCTBHUS:

BJAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBAaTENbCKOW UM MPOEKTHOU
NESTEIbHOCTH, HaBbIKAMHM  pa3pellieHus MpodieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB PELIEHUS MPaKTUYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHUJBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HaHUA, €ro MHTEpHpeTaluu, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4E€OHBIX
CUTYalUsIX, B TOM YUCJIE IIPU CO3JaHUH YUEOHBIX U COLUAIbHBIX IPOECKTOB;

dopMupoBaTh  HAy4dHBI  TWUN  MBIIUICHHWS, BIAACTh  HAy4YHOUH
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbBHOCTU U )KU3HEHHBIX CUTYAlLIHSX;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJU3UpOBATH 3ajJauy,
BBIJIBUTATh TUTIOTE3Y €€ pEIIeHHUs, HAXOIUTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEIIECHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLEHUBATh HMX JIOCTOBEPHOCTh, IPOrHO3MPOBATh H3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISITH IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEJCTB M CIIOCO00B
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JIaCTH
KHU3HEACSITEIbHOCTH;

yMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTHHAIBHBIC MTOAXO0/IbI H PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WHPOpMAIMK (TEKCTe
y4eOHOTO MOCOoOMs, HAy4YHO-TIOMYJSIPHOW  JuTeparype, OHOJOTMYECKUX
CJIOBapsiX M CHPAaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax naHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh WH(MOPMALIMIO PA3NUYHBIX BHJIOB U (GOpPM MpeACTaBICHUS,
KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;



(GopMyTUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IIPU MOUCKE U
orbope Owmonormdyeckoil uHMOpMAIUK, HEOOXOMMMOW [JIi  BBITIOJIHCHHUS
y4eOHBIX 3a/1a4;

nprOOpeTaTh OMBIT MCIOJb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM, COBEpIICHCTBOBATh KYJIbTYPy AaKTUBHOTO HCIOJIb30BAHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpE/CTaBICHUS
ouosiornyeckord wuHGOpMaANUU (CXeMbl, TrpaduKH, JUarpaMMBbl, TaOIHIIbI,
PUCYHKH U JAPYTOE);

WCIIONIb30BaTh HAy4YHBIN $3bIK B KauecTBE CpEeACTBa MpH pabote ¢
Ononornyeckoi wuH(pOpMANUENd: NPUMEHATh XUMHYECKHE, (U3HUECKUE W
MaTeMaTUYeCKHe 3HaKU U CUMBOJIbI, POpMyJbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M IPEOOpa3OBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIIQJICTh  HAaBBIKAMH  PACIO3HABAHHWA W  3allUTHl  WHGOpPMAIUH,
MH(})OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATUBHBIMH eCTBUSIMU:

1) oO1eHne:

OCYIIECTBIISITh KOMMYHHUKallMd BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JMAJNOTe WM ITUCKYCCHM IO CYIIECTBY OOCYKIAaeMOW TEMBI
(yMeHue 3amaBaTh BOINPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIBHO
BBINOJIHEHMS [IpeiaraeéMoil 3a1auu, yUUThIBaTh HHTEPECHI U COTTIACOBAHHOCTh
HO3UIMM IPYrUX YYACTHUKOB JIMAjIora Ui IUCKYCCHUN);

pacmo3HaBaTh HeBepOaJbHBIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYyAIIHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEpeHUs JAPYTruX JIOJCH, TMPOSBIATh YBOKUTEIBHOE OTHOIIEHHE K
coOeceTHUKY U B KOPPEKTHOU popme PopMyIrpoBaTh CBOM BO3PAKCHHS,

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

NOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
UHAUBUAYAbHOM pabOThl MpHU  peUIeHUHu OHOJIOTUYECKOW MpoOJIeMbl,
000CHOBBIBAThH HEO0OXOIMMOCTh MPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YICOHOU 3a/1auu;

BBIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACUCTBHI C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)XA0T0 YjeHa KOJJIEKTUBA,;



MPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH M
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ NOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenenarTb pold ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh Ka4ye€CTBO CBOET0 BKJIa/Ja M Ka)KAOrO yYaCTHHKAa KOMAHJIbI B
oOIIHii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

npeajaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJAEH C IO3UIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPAaTErMYECKOE IIOBEICHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) caMmoopraHu3anus:

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBIBICHHS NPoOOJeM MU HX
pelIeHus B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMPATh HAa OCHOBE OWOJOTMYECKHMX 3HAHUU LIEJEBBIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JIEUCTBHSIX U MOCTYNKAX MO OTHOIIEHUIO K )KMBOUW MPUPOJIE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOATENIBHO  OCYIIECTBJIATh  IIO3HABATENIBHYIO  JEATEIbHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJlayd B
00pa3oBaTENbHOMN NE€ATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH peUIeHus MpoOJemMbl C  YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclMpaTh paMKd ~ y4eOHOTrO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOP,  apryMEHTHpOBaTH  €ro,  Oparth
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO M TPOSIBICHUIO IIUPOKOW IPYAMIIMHU B
pa3HbIX O0JACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBHI B I€SITEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIaJIETh HAaBBIKAMHM TIO3HABATENIbHOM peQuieKcuM KakK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUII M MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIB30BaTh MPUEMBI pedIeKCHu ISl OLIEHKH CUTYallud, BbIOOpa
BEPHOT'O PELIECHUS;



YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PELICHUS IO WX
CHUKEHUIO;

OPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX MpU aHAJIU3€ pPe3yJIbTaTOB
NEeSITENBHOCTH;

3) npuHATHE ceOsl U APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHUBBI M apTyMEHTBHI JIPYTUX IpPU aHaJIU3€ pPe3yJIbTaToOB
NeSITeBHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIMU APYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHbie pe3ynbraThl ocBoeHUs nporpammbl COO no Ouonoruu Ha
0a30BOM YpOBHE BKJIOYAIOT cheuuduueckue a1 ydyeOHOro ImpenmMera
«buonorus» HaydyHble 3HaHUS, YMEHUS U CIOCOOBI JAEHCTBUN MO OCBOEHUIO,
UHTEpOpEeTallud W NpeoOpa3OBaHMIO 3HAHUM, BHIABI JEATEIBHOCTH IIO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUI B Pa3IUYHBIX YYEOHBIX
CUTyallMsIX, a TAaKXE B pEalbHBbIX >XWU3HEHHBIX CHUTYalMsSIX, CBSI3aHHBIX C
ouonorueil. B nmporpamme npeaMeTHble pe3yibTaThl MPEACTaBICHbI 10 rojlaM
00yueHwus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOT0 npenmMera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeCTe M POJU OWOJOTHM B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
pPOCCUHCKUX ¢ 3apyOeKHBIX YUE€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIIMOHAIBHON T'PAaMOTHOCTH U€JIOBEKa JIJIsl PEIICHUs] )KU3HEHHBIX 3a71ay;

YMEHHE PaCKpbIBaTh COJEp)KaHuEe OMOJIOTUYECKUX TEPMUHOB M MOHSTHIA:
KW3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M MPEBpaIlCHHE
SHEPruM), TOMeOCTa3 (CaMOperyJisiius), YypOBHEBas OpraHU3alus KUBBIX
CHUCTEM, CaMOBOCIIPOM3BEICHHE (penpotyKuus), HACJIEeICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE u3Jaratb OWOJIOTUYECKHE TEOopuHu (KIETOYHas, XpOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 eHTpax MHOroo0pasus u
IIPOUCXOXKJIECHUS KyJnbTypHbIXx pactennid H. W. Basunosa), omnpenensite
I'PAHUILIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;



YMEHHE BJIAJeTh METOJaMU HAyYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOCHIE
Y OMHMCAHUE )KMBBIX CUCTEM, IPOLIECCOB U SIBJICHU, OPTraHU3ALMS U IPOBECHUE
OMOJIOrMYECKOTO  DKCIEPUMEHTA,  BBIJBUKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEINYMHAMH, OOBSICHEHUE MOJYyUYEHHBIX
pE3yNIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJbI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYLIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT
U DYKApUOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHA BEILECTB U MPEBPAILIEHUS SHEPTUU B KIETKE, (POTOCHHTESA,
IJJACTUYECKOTO M HHEPreTUYECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, MeHo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIWBUAYAJIbHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE NMPUMEHSATh NOJTYYEHHbIE 3HaHUS [yl OObSICHEHNS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl IPUHATHS TPAKTUUECKUX PELIEHUN B IOBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus 0e30MacCHOCTH CBOErO 370POBbS M 310POBbS
OKPYXaIOIUX JIOJEH, COOJIOJIEHUs HOPM TIPAMOTHOTO IMOBEJIEHUS B
OKpY>Karollled MPUPOAHOMN Cpelie, MIOHUMaHUuEe HEOOXOAUMOCTH MCIOIb30BaHUS
JOCTUKEHUM COBPEMEHHOM OMOJOTMH U OMOTEXHOJIOTHH AJI palMOHAIbHOIO
MPUPOJONOTIb30BAHMS;

YMEHHUE pellaTh »3JIEMEHTapHble TEHETHMYECKHE 33Jaud Ha MOHO- U
IUTHOPUIHOE CKpEIIMBAaHME, CLEMJIEHHOE HacleOBaHUE, COCTABIISATH CXEMBbI
MOHOTHMOPHIHOTO CKpEIMBaHUs JUIsl MPEACKa3aHusl HAaCle0BaHUsl PU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThl, COOMIOAATh
MpaBuJia MpU padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OILIEHMBAThb W HMHTEPIPETUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO COJEpKaHUs, BKJIIOYAIONIYIO TIICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HWCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
NOMYJISIPHBIE MAaTEepUaibl), ITUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEIOBAHUN B
OMOJ0TUU, METUIIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE U YCTHBIE COOOIICHMUS,
0000masi OMONOTHYECKYI0 WH(MOpPMAIMI0O W3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npenMerta «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHH B CHCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa U HAYYHOI'O MHUPOBO33PEHUS, O BKJIAJE



POCCHHCKMX M 3apyOeKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHAJIBHON TPAMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KU3HEHHBIX 3a71a4;

YMEHHUE PacKpbIBaTh COAEpKaHUE OMOJOTUYECKUX TEPMHUHOB U TMOHSTHM:
BUJI, TOMyJsAlMs, TeHODOHMA, OHBOIIOLMS, JBIWKYIIHME CWIbl ((PaKTOphI)
HBOJIIOLIHH, PUCTIOCOOTIEHHOCTD OpPraHU3MOB, BUI000pa30BaHuE,
AKOJIOTHYECKUE (DaKTOPBI, IKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
LeNY TUTaHUs, IKOJIOrHYecKkasl mupamuaa, ouoreoneHos, onochepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHE Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HAlpaBICHUNA U
nyteit sBomonmu A. H. CeBepiioa, yuenus o 6uocdepe B. 1. Bepuanckoro),
OMpeEeNATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HAaHUs B OMOJIOTUH: HAOIIOeHHUE
Y OTMHCaHUe )KUBBIX CHCTEM, TIPOIIECCOB U SIBJICHU, OpTraHU3aIlis U MPOBEICHNE
OMOJIOTMYECKOTO  DKCIEPUMEHTA, BBIJBWKEHHE THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBIMH BEIWYMHAMH, OOBSICHEHHE MOTyYEHHBIX
PE3yJIbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHITHUH, TEOPUM U 3aKOHOB, YMEHHUE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICNSTh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJSALWNA, MPOIYIEHTOB, KOHCYMEHTOB, DEIyIICHTOB,
OMOTeOLEHO30B M SKOCHUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHON
U3MEHYUBOCTH, €CTECTBEHHOT'O otbopa, BUI000pa30BaHuUs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB, JEUCTBUSA SKOJIOTMYECKHX (DaKTOpOB Ha
OpraHM3MBbl, TIEPEHOCa BEIIeCTB M TIOTOKA DHEPTUM B IKOCHUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHHH B DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa
BCILIECTB M OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHE NMPUMEHSTh MOJTYYeHHbIE 3HaHUS [l OObSICHEHNS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JJIsl IPUHATHS IPAKTUYECKUX PELICHUMN B [IOBCEIHEBHOU
KU3HU C LIEJbI0 obOecriedeHus] Oe30MacHOCTH CBOETO 370POBBSI U 3I0POBBS
OKpY)KalOIIUX JIIOJIeH, COOJIOACHHWS HOPM TpaMOTHOTO TIOBEACHHUS B
OKpY>Karolllel MPUPOAHON Cpelie, MOHUMaHUuEe HEOOXOAMMOCTH MCIOIb30BaHUS
JTOCTHXKECHUU COBPEMEHHOU ounonoruu TS PaLMOHAIIBHOT'O
IPUPOIOTIONH30BAHMS;

YMEHHE peIIaTh DJJIEMEHTapHble OWOJOTHYECKUE 3aJayd, COCTABISATH
CXEMBbI IIEpeHOCca BEUIECTB U SHEPTUHU B 3KOCUCTEMAX (1I€MU MUTAHUS);

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPaKTHUYECKHE PabOThI, COOII0IATh
npaBuiia mpu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHHBaTh M MHTEPIPETUPOBATh HHPOPMALUIO
OMOJIOTUYECKOTO COJIEPKAHUsS, BKIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3



Pa3JIMYHBIX
ITOIYJISIPHBIE

HMCTOYHHUKOB
MaTepHabl),

(cpenctBa

MaCCOBOM
paccmaTpuBaTh

uHbopMaIuy,
rJ1I00aIbHbIE

Hay4YHO-
JKOJIOTUYECKUE

po0sIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

I'paMOTHO HCIIOJIB30BATh MOHSATUWHBIN alrIiapar OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

YMCHHC CO31aBaTb COOCTBEHHBEIC ITMCbMEHHBIC H YCTHBIC COO6HI6HI/I$I,

00001masi OWONOTHYECKYI0 HWH(MOpPMAIMI0O W3 HECKOJIBKUX HWCTOYHHUKOB,

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HaumenoBanme
(uu¢posbie)
n/  PpasiesioB U TeM Bcer  Konrposbn  IIpakTHuyeck
o0pa3oBaTejibHbIE
I MporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
bubnnoreka IIOK
buonorus xkak
1 2 0.5 https://m.edsoo.ru/7f41
Hayxa €292
’KuBbie cucTeMbl bubnnoreka IIOK
2 U UX 1 https://m.edsoo.ru/7f41
OpraHusanus c292
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3 COCTaB H 8 1 https://m.edsoo.ru/7f41
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KuzHenesTenpHO bubmorexa LOK
4 6 https://m.edsoo.ru/7f41
CTh KJIETKU
€292
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MBIV HO® bubmmorexa [JOK
5 Y 5 1 https://m.edsoo.ru/7f41
pa3BuTHe 202
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HacnencreenHoc
bu6nuoreka [IOK
Tb U
6 8 15 https://m.edsoo.ru/7f41
W3MEHYUBOCTD
€292
OpraHU3MOB
Cenexmus
bu6nuoreka [IOK
OpTaHU3MOB.
7 3 https://m.edsoo.ru/7f41
OCHOBEI
€292
OHMOTEXHOIOTHHI
bu6nuoreka [IOK
8 PesepBHOe Bpems 1 https://m.edsoo.ru/7f41
€292
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