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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OUOJIOTUHU TEOPETUUYECKYIO OCHOBY IS
ompeneeHus] MOAX0A0B K (DOPMHUPOBAHUIO COACPKAHUSA Y4EOHOTO TpeaMeTa
«buosiorus» cocTtaBuid: KoHUeNTyadbHble TmojoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COJEp>KaHUs, pPe3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
LHeNAX U OPUHIUIIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke
MOJIOKEHUS O cTielMPUKe OMOJIOTHH, €€ 3HAUCHUH B TTO3HAHUU KUBOW TTPUPOJIBI
U o0ecreueHuu CYIIECTBOBAaHUSA ueloBedeckoro oobmectBa. CoriacHo
Ha3BaHHBIM TIOJIOKCHHSIM, OIPECIICHBl OCHOBHBIC (DYHKIIMH TPOTPAMMBI IO
OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma mo Ouosioruu Aa€T TpEACTaBICHHE O LeNsIX, o0 oOmen
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W Pa3BUTHS OOYYAIONIUXCS CpPEJICTBAMHU
yueOHOorO mnpenmera «buomorus», ompenenser o0s3aTENbHOE TPEIMETHOE
COJICp’)KaHME, €ro CTPYKTYpy, paclpeieieHue Mo pasjieiaM U TeMawm,
PEKOMEHAYEMYIO TOCIIEIOBATEIbHOCTh M3Yy4YEeHHUsI Y4eOHOro Marepuajia ¢
y4€TOM  MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX  CBSI3€HM,  JIOTMKHU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIIMXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM MU TIPEIMETHBIM pe3yibTaTam
o0yueHuss B (GOPMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOMN
JeSATeIbHOCTH/YIEOHBIX JIEUCTBUIM OOYYaIOIIUXCS IO OCBOCHHIO COJIEPKaHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mno Ouonorum (10—11 xknaccel, 0a30BbIA YpPOBEHB)
peanu30BaH MPUHIUI MPEEMCTBEHHOCTH B HW3yYE€HHMM OUOJOTHUM, Onaromaps
YyeMy B HEH TMPOCMATpPUBACTCS HAMPABICHHOCTh HA pa3BUTHE 3HAHUH,
CBS3aHHBIX C (OPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPHWEHTAIM  JIMYHOCTH,  DKOJIOTHYECKOTO  MBIIIJICHUS,
peACTaBICHUM O 3JI0POBOM 00pa3e XKU3HU U OEpeKHbIM OTHOIIEHHUEM K
OKpyKaromen npupogHon cpepe. Iloatomy Hapsigy €  U3y4YEHHUEM
00IIIeOMOIOTUYECKUX TEOPHUM, a TaKKe 3HAHUW O CTPOEHUU KUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX MPOIIECCOB B
mporpaMme 1Mo OHMOJIOTHU yAEJNeHO BHHUMAHHE HCIOJIB30BAHHUIO TOJYYCHHBIX
3HAHWH B TIOBCETHEBHOM JKU3HU JIJIS1 PEIICHUSI PUKIIATHBIX 3a/1a4, B TOM YHCJIE:
npoQUIaKTUKKA  HACIEACTBEHHBIX  3a00JieBaHUU  Ye€JIOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs AKOJIOTUYECKHU



1[eJ1eCO00pa3HOr0 TMOBEJEHUS B OKpYXalollled NpUPOJHON cpelle, aHalu3a
BJIUSIHUS XO3SMCTBEHHOM JESATENBHOCTU YEJIOBEKA Ha COCTOSTHUE NMPUPOAHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHE BHHUMaHUA K  MOPUKIATHOMN
HampaBJIeHHOCTH  ydeOHoro  mpemMera  «buomorws»  TPOIUKTOBAHO
HEO0OXOIMMOCThIO 00ECIIEYEHUsI YCIOBHUM JIJIsl PEIICHUs] OJTHOM U3 aKTyaJIbHbIX
3a/lady MIKOJIBHOTO OHOJIOTMYECKOr0 00pa3oBaHUs, KOTOpas MpearnoJiaract
dbopMupoBaHre y 00YJaIONTUXCS CIIOCOOHOCTH aanTHPOBATHCS K H3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHs 3aHUMAET Ba)KHOE
mecto. OHa obecrieunBaeT GOpPMHUPOBAHUE Y OOYUAIOMIUXCS MPEACTABICHUMN O
HAy4YHOU KapTUHE MUPA, pacIIMpsieT U 0000IaeT 3HAHUS O KUBOU MpUpOJIE, €€
OTJINYUTEIIBHBIX MPU3HAKAX — YPOBHEBOM OPraHU3ALMU W JBOJIOLMH, CO3MAET
YCIOBUSL JUJIs: TO3HAHUSI 3aKOHOB KUBOW MpUPOABI, (HOPMUPOBAHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3/I0pOBOr0 U Oe30macHoro odpasa
KU3HU, DSKOJOTMYECKOTO MBIIIJICHUS, LEHHOCTHOTO OTHOIIEHUS K JKUBOU
IPUPOJIE U YETIOBEKY.

Bonbiioe  3HaueHue  Ouoyorus  MMEET  TaKkKe  JUIS  pelIeHUs
BOCITUTATEIbHBIX W Pa3BHBAIOLIMX 337a4 CpEJHEro ooOIero oOpa3zoBaHus,
colpanm3anuu ooOyvaromuxcs. M3ydenne Ouonornu obOecrneunBaeT YCIOBHS
TUTSt dbopmupoBaHus VUHTEJUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX u
MH(QOPMAITMOHHBIX  HABBIKOB, JACTETHUUYECKONW  KYJIBTYphl, CIOCOOCTBYET
WHTETpalu OMOJOTUYECKUX 3HAHUN C MPEJCTABICHUSMH U3 JAPYTHX YUEOHBIX
MpeaMeToB, B 4YaCTHOCTH, (GU3MKH, XuMud U Teorpaduu. HazpaHHbIe
MOJIOKEHHUSI O TpeIHa3HAYeHUH y4eOHOro mpenMera «buosiorusy cocTaBuiIH
OCHOBY JUIsl OMPEIENICHHUS TOJAXO0JO0OB K OTOOPY U CTPYKTYPUPOBAHHUIO €TO
coJiep KaHusl, NPEICTaBIEHHOTO B TPOrpaMMe M0 OHUOJIOTHH.

Ot60p coaepxkanust yueOHoro npeameta «buosiorus» Ha 6a30BOM ypoOBHE
OCYHIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYaromiuecss JOJKHBI OCBOWTH 3HAHWS W yYMEHHS, 3HAYUMBIC IS
dbopmupoBaHus 0OIIEH KyJIbTYphI, OMPEICIAIONIME aJCKBATHOE IOBEICHUE
YeJIoBEeKa B OKPY’KaIoIle MpUPOIHON cpelie, BOCTpeOOBaHHbIE B TOBCEHEBHOM
KU3HU U MPAKTUYECKON JesaTebHoCcTh. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHThl ~ COJEpKaHUs, KOTOpbIE CIy>)KaT OCHOBOM  JJIst
dbopMHupoOBaHUS TPEACTAaBICHU O COBPEMEHHOW ECTECTBEHHO-HAYyYHOMN
KapTUHE MHUpa M IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIMX
ryMaHHM3alluy OMOJIOTUYECKOro 00pa3oBaHusl.

CtpyKTypupOBaHHE COJIEp)KaHUsS y4eOHOro mMaTepuajga B Mporpamme Io
OMOJIOTUM OCYIIECTBIICHO C Yy4YETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00
OTJIMYUTENHHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH



U DBONIONMU. B COOTBETCTBUM € 3THUM B CTPYKType Yy4eOHOTO MpeameTa
«buonorusy BbIIENEHBI CIEIYIOUUE COoAepKaTeabHble IMHUU: «buomorus kak
HayKka. MeTopl HayqHOro no3HaHus», «Kietka kak Onojornyeckas cucteMa,
«Opranm3m kak Owuonoruueckas cuctema», «CucreMa u MHOrooopasue
OpraHUYeCcKOTO MHUpa», «IBOJIONUUA >KUBOH MPUPOIBD, «IKOCUCTEMBI H
PUCYILIUE UM 3aKOHOMEPHOCTU.

Lenp mu3ydyenust yuebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSMH O CTPYKTYpHO-(YHKIIMOHAJIBHOU
OpraHu3allMd >KUBBIX CHCTEM PAa3HOIO0 paHra W MPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TU 3HAHUS AJII TPAMOTHBIX JICHCTBUI B OTHOLIEHUU OOBEKTOB
’KUBOU MPUPOBI U PEIICHUS Pa3IMUHbIX )KU3HEHHBIX MPOOJIEM.

JlocTxkeHne uenu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl 3HAHUNW O OMOJIOTMYECKUX TEOPHSX,
YUYEHHSIX, 3AaKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IPAaBWIAX, CIYKAIIAX
OCHOBOM AJ11 (OPMHUPOBAHUS MPEACTABICHUIN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHpa, O METOoAaxX HAay4yHOIro T[O3HaHWs, CTPOCHHH, MHOrooOpazuu |
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPa3HOTO YpPOBHS OPTraHM3alMH, BbLIAIOLIUXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIIEIOBAHUAX B OUOJIOTHH;

(¢opMupoBaHre y oOyyaroluxcsl O3HaBaTEeNbHbIX, HHTEIJICKTYaJIbHbIX U
TBOPUYECKUX CIOCOOHOCTEH B IMpOLIECCe aHadu3a JAAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IVISAOB, UACH U MOAXOAOB K M3YYEHHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHSI OpPraHU3aluy;

CTAaHOBJICHHE Yy OOydYalmuxcs oO0mell KyabTyphl, (YHKIIMOHAILHOM
IrPaMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH M  OLIEHUBATh  SIBJICHUS
OKPYXAIOIIEr0 MHUpa >KUBOM NpPHpPOABI HAa OCHOBAHWM 3HAHUW U OIBITA,
MOJIYYEHHBIX IPU U3yUYEHUU OMOJIOTHH;

(¢opMupoBaHrue y OOy4yarolUXcs YMEHMH WUTIOCTPUPOBATh 3HAUYEHUE
OMOJIOTMYECKUX 3HAHWHM B NMPAKTUYECKOM JESATENIbHOCTH 4YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJIUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
IPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOI0eHUs
ATUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTUYECKUX UCCIIeI0BaHU;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKMX 3HAHUW NJIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHMI B MOBCEIHEBHOMN KU3HU
JUUT OLICHKH TTOCJIEICTBUM CBOEH JESITEIIBHOCTH 110 OTHOLIEHUIO K OKPYKAIOIIEH
cpene, COOCTBEHHOMY 3/J0POBBIO, OOOCHOBaHHME H COOJIOJICHHE MEp
poITaKTUKA 3a00I€BaHUH.



B cucreme cpeanero obmiero oOpazoBanus «buosorus», usyyaemas Ha
0a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOJSIINUM B
cocTaB mpeaMeTHOl obmacTu « EcTecTBeHHO-HAYyYHBIE TIPEIMETHD.

Jlnst w3ydenums: Owojornd Ha 0a30BOM ypOBHE CpPEIHETrO 0O0IIero
obpazoBaHus oTBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezieno), B
11 xnacce — 34 yaca (1 yac B HezleIIO).

COJIEPKXAHUE OBYUEHUSA

10 KJTACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiaocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponb Ouosiornu B (OpMHPOBAHWHM COBPEMEHHOW HAYYHON KapTHUHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronbl TO3HaHUS JKMBOM Mpuponbl (HAOIIOAEHUE, SKCIEPUMEHT,
OomMHCaHWe, H3MEpeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JleMmoHcTpanuun:

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

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU MPUPOIBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHuE pa3IMYHBIX METOJOB IMPHU
M3YyYECHUHU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKusble cuctembl (OMOCHCTEMBI) Kak NpEIMET HU3Y4YCHHS OWOJIOTHH.
OTnuyne )KUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOIBI.

CpoiicTBa OMocHcTeM U HX pa3HOoOpasue. YPOBHHM OpraHU3aluu
OMOCHCTEM: MOJICKYJIAPHBIA, KJICTOYHBIH, TKaHEBBIA, OPTraHU3MEHHBIM,
MOMYJISILIUOHHO-BUI0BOM, DKOCUCTEMHBIN (OMOTEOIIEeHOTHIECKUT),
OouocdepHbIi.

JdeMoHcTpauu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TMPU3HAKK JKU3HU», «YPOBHH
OpraHu3aluy KUBOU TPUPOIBD.

O6opynoBanue: Mmojens mosiekyibl JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XHUMHUYECKUI COCTAB KJIETKH. XUMUYECKHUE DJIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEIIECTBA.



@yHKIMU BOABI M MHUHEpAJIbHBIX BEIIECTB B KieTke. llomnep:kanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB u cTpoeHue 6enkoB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenuMble M 3aMEHMMbIE AMUHOKHUCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
VYPOBHU CTPYKTYpbl OETIKOBOM MOJEKYJIbI (IEpBUYHASL, BTOPUYHASL, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XUMHYECKHE CBOMCTBa OenkoB. buosornueckue
(GYHKIIH OEIKOB.

®epmenTsl — Ouonormueckue KaramuzaTtopbl. CTpoeHue QepMeHrTa:
aKTUBHBIN LEHTp, cyOcTpatHas crneruduanocts. Kodepmentsl. Butamunsbl.
OTinuns GepMEHTOB OT HEOPIAHUYECKUX KaTaJIn3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (TIOKo3a, pubo3a ©  Je30Kcuprb03a),
aucaxapuibpl (caxaposa, JIaKTO3a) W ToJiMcaxapubl (Kpaxmani, TJIMKOTEH,
Hesutono3a). buonornyeckue pyHKIIMM yriieBOIOB.

Jlununel: Tpurnuuepunsl, Qochomunuasl, crepouasl. ['mapodunsHo-
ruipopoOHble cBoicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE
YTJI€BOJOB, OEIKOB U JIUMHUIOB KaK HCTOUHUKOB YHEPTHH.

Hyxknennoseie xucmorel: JHK wn PHK. Hykneornmsr — MoHOMEpHI
HYKJIeUHOBBIX KHUCHOT. Ctpoenue u ¢ynkuun JHK. Crtpoenue m QyHkmm
PHK. Buasr PHK. AT®: ctpoenue u GhyHKIUN.

[luromornss — Hayka o kierke. KierouHas Tteopussi — mHpuUMeEp
B3aMMOJICUCTBUS M€ U (DAKTOB B HAYYHOM NO3HAHWMU. MeETOIbl H3y4YEHHUs
KJIETKH.

Knerka kak wenoctHas >xuBas cucrema. OOIIME TPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, Mmosiekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHHTe3a Oelka.

Tunel KIETOK: 3yKapuOTHYecKas MW Mpokapuotnueckas. OcoOeHHOCTH
CTpOeHHus pokapuoTudyeckoi kinetku. Knerounas crenka Oaktepuii. CTpoeHue
IYKApUOTHYECKON KiIeTKU. OCHOBHBIE OTJIWYHS PACTUTEIBHOMN, >KMBOTHOW M
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJMKC,
ux (Qyukouu. Ilnasmatuyeckas MemOpana, e€ cBoiicTBa M (PYHKIUH.
[uromnaszma u e€ opranouasl. OgHoMeMOpaHHble opraHou bl Kietku: JIIC,
annapat [onbmxu, Jsm30ocoMbl. IlolyaBTOHOMHBIE OpPraHOMABI — KIIETKH:
MUTOXOHJIpUH, miacTuabl. [IpoucxoxkaeHne MUTOXOHAPUN W macTui. Buuabl
wiactua. HemeMOpanHble opraHOMIbI KJIETKU: pUOOCOMBI, KIETOYHBIA LEHTD,
LHEHTPHUOIH, PECHUYKHU, KIYTUKH. DYyHKIUHA OPraHOMAO0B KJIETKH. BritoueHus.

Snpo — perynsTopHblil eHTp kieTku. CTpoeHue spa: siaepHast 000JI04Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. 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 XUMHYECKUMX JJIEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuupr u cxemsl: «lleprognyeckas TadauIa XUMHUUYECKUX 2JIEMEHTOBY,
«CTpoeHrne MOJEKYJIbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIBI
oenkay, «Ctpoenue depmentay, «Hykmennosbie kucinotel. [JHK», «Ctpoenue
Moniekysibl  AT®», «CrpoeHue 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KIETKW», «CTpoeHHe
NPOKApUOTUYECKONW KIETKW», «CTpoeHHEe sapa KIETKW», «YTIEBOIbI»,
«JIumuaen.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, IKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «3yueHue KaTaaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopuasi pabora Ne 2. «M3yueHue CTpOEHHUsI KIETOK PaCTEHUH,
KUBOTHBIX M OAKTEpHl MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OMHCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU METab0IM3M. ACCUMUIISALINS (TIJIAaCTUYECKUIT 0OMEH)
U JUCCUMMWIAIMS (PHEPTreTUYECKU 0OMEH) — JIB€ CTOPOHBI €AMHOTO MpoIecca
meTtabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTrUU B MOHUMAHHUH
MeTaboJIu3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib
(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®dortocunTe3. CmeroBass u TemHOBas ¢a3el  (porocuHTe3a. Peakmuu
doTocunTe3a. DddekTUBHOCTL (oTocuHTE3a. 3HaueHHWe (oTocHHTE3a s
KU3HU Ha 3emuie. BrnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.

XemocuHTe3. XEMOCHUHTE3UpYyIoLe OakTepun. 3HAUE€HUE XEMOCHHTE3a
JUIA KU3HHU Ha 3eMIIe.

DOHepreTuueckuii 0OMeH B KieTKe. PacuiernieHre BEUECTB, BBIACICHUE U
AKKyMYJIUPOBaHUE DHEPrUu B KJETKE. JTalbl SHEPreTHYECKOro oOMeHa.
['nmukonus. bpoxkenue u ero Buabl. KuciaopoiHoe okucieHHe, WIH KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanue. OddeKkTHBHOCTD
HHEPreTHUECKOro 0OMeHa.



Peakuuu wmatpuyHoro cuHre3a. I'eHermdeckas wuHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHUeCKUd KO U €ro
cBorcTBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancmsauma —
OuocuHTe3 Oenka. Dtambl TpaHcsaiuu. KomupoBanue aMHHOKHCIOT. Poib
pubocom B OmocuHTe3€e OerKa.

Heknerounsie ¢hopmbl xu3HU — BUpPYCHI. MicTopust oTKpeITHS BUpYcoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTeHuil, XMBOTHBIX M 4YEJIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc ummynonedumnuta yenoseka (BMUY) — Bozoyaurens CIINda.
OOpatHast ~ TpaHCKpWMIIMs, peBepraza W  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUI.

JleMmoHcTpanuu:

IToptpetsr: H. K. Konpnos, /I. . UBanosckuit, K. A. Tumups3es.

Tabmuupr u cxembl: «Tumnbl mutanus», «Metadonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuit oOMen», «Xioporact», «Potocuntesy, «Ctpoenne JJTHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHYeCKHit
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Permmukarus [JHK».

O6GopynoBaHue: MOJENU-aNTUINKAIUU «Y n1BoeHHE JIHK u
TpaHCKpUMIus», «bruocunres 6enka», « CTpoeHUe KIETKU», MOJIENb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbiii nukn, Wik KU3HEHHBIM UK KieTku. MHTepdaza u MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HAbOp — KapHOTHIIL.
JIunmouaHBIM M TalUIOWIHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XPOMATHUJIBI.
[MuTonornueckue OCHOBBI Pa3MHOXKEHHUS W WHIUBUIYAJIbHOTO Pa3BUTHS
OPraHUu3MOB.

Henenue knetkn — muto3. Ctaauu muto3a. [Iponeccel, npoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — arlonTo3.

®opMbl  pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe | MojioBoe. Bujbl
Oecrosioro  pa3MHOKEHHS:  JIEJICHUE HAJBOE, TIOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TaTUBHOE  PAa3MHOXCHHUE.
HckyccTBEeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKIINM.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECTIOJIOTO.

Meito3. Cranuu Meito3a. [Iporecchl, mpoucxoadiire Ha CTaausX Meno3sa.
IloBenenne xpomocoM B Meno3e. KpoccuHrosep. bHonornyeckuii CMmbICI H
3Ha4YEHUE MENo3a.



["ameTorenes — mpoiiecc 00pa3oBaHMs TMOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBble Xkene3bl: CEMEHHUKHN U snyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJIOBBIX
KJIIETOK — raMmeT (CrepMaro30u]l, SIUIEKIeTKa) — CIepPMAaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTpPOCHUS SIUIEKIETOK W CHepMaro3ouioB. OII0A0TBOPEHHUE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpUOHANIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpyisius, opraHorernes. [loctamOpuonansHOE pasBuTHE. THITBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEMpsiMoe (JTMYMHOYHOE). BnusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHHMS: CTPOEHHUE
CEMEHU, CTAINU PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pa3sMHOXKEHUS OPraHU3MOBY, «JlBoitHOE
OIUIOJJOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «JleneHue kieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Kietounsiii nukny, «Permmkamus JJHK», «Muto3y,
«Mernosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4esoBeka», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

OGopynoBaHHMe:  MHUKPOCKOI,  MHUKporpenapatel  «CrepMaTo30uibl
MJICKOIIUTAIONIETO», <« SiuekneTka MIeKonurawomero», «Kapuokunes B
KJIETKaX KOpEIIKa JyKa», MarHUTHAs MOJENb-anIIuKanus «/leneHrue KIeTKkmn,
moaens JIHK, mozxens MeradazHnoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlaboparopnas padora Ne 3. «HaOmioneHue Muto3a B KJIETKaX KOHUMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMNpPENapaTaxy.

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHUKpOMpenapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

I[Ipenmer u 3agmaum reHeTuku. HMcropus paszButus reHeTukd. Poub
IIUTOJIOTUA W AMOPHUOJIOTMU B CTAHOBJICHUM T'€HETUKH. BKjaj poccHiCKUX U
3apyOCKHBIX  YYEHBIX B  pa3BUTUE TEHETUKU. MeToabl  TEHETHKHU
(TUOpUIOJIOTUYECKUNM,  IUTOTCHETHYECKUH,  MOJIEKYJISIPHO-TEHETUUIECKUN).
OCHOBHBIEC TEHETUYECKUE TTOHATHS. [ e HeTHYeCcKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTH  HACJICIOBAaHUS  MPU3HAKOB, YCTAHOBJEHHbIE [
Mennenem. MoHorubpuaHOe CKpelmBaHue. 3aKOH eIuHO-00pa3usi THOPHUIOB



NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAaHMS. 3aKOH paCLICIICHUS
npu3HakoB. [ ' unoresa ynctotel rameT. 11oJIHOE U HEOJTHOE JOMUHUPOBAHUE.

JlurnOpuaHoe CKpellMBaHUE. 3aKOH HE3aBUCHUMOTO  HaclelIOBaHUs
npu3HakoB. [lUToreHeTHyecKue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanuzupyouiee CKpEILIMBaHUE. Ucnonp3oBanue AHAIIM3UPYIOLIETO
CKpEUIMBaHUS /IS ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHwe npu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapyiieHue cuersieHuss TeHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'eneruka nona. XpoMOCOMHOE ONpPEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CIIEMIJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Buget  u3MeHumMBOCTH: HEHACJIEACTBEHHAs] U
HacleACTBeHHass. Poib  cpenbl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuwalMOHHBIN psij U
BapualnnoOHHas kpuBas. Hopma peakuuum npusHaka. KoimuecTBeHHBIE U
KAueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
U3MEHUYHMBOCTH.

HacnencTBenHnasi, wid reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meilo3 M MOJoBOM Tmpolecc — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. MyTallmoHHass M3MEHYUBOCTh. Kilaccudukanus MmyTaiui:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ NPUYUHBI MYyTalUH.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTHUECKHX psIOB B HACIIEICTBEHHOMN
u3MenunBocty H. 1. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuorun udenoBexka. OCHOBHBIE METO/bI T€HETUKHU
YEJI0BEKA: reHEeaJOrnueCKuUi, OJIM3HEIOBBIH, LIUTOTEHETUYECKUI,
OMOXUMHUYECKHUMA, MOJICKYJIApHO-TeHeTHuuecknii. COBpEMEHHOE OmpeeeHue
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomotipio IIIIP-anann3a. HacimencTtBeHnHble 3a00JIeBaHUS dYeJIOBEKA: I'CHHEIC
0o0Jie3HU, O0JIE3HU C HACJICICTBEHHON MPEAPACONOKEHHOCTHI0, XPOMOCOMHBIE
oonesnn. ComaTH4ecKkMe M TeHepaTuBHbIE MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIUTIBEI 310pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTHKY U JICYCHUS
reHeTHYecKux 0oJie3Hel. MenuKo-reHeTHIeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIMIMHCKOW TEHETUKW B MNPEAOTBPALICHUM U JICYEHUM TE€HETHYECKHUX
3a00seBaHUH YelloBeKa.

JleMmoHcTpanuu:



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

Tabmumer  u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBaHWE H  €ro
LUTOTEHETHYECKAs] OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOreHEeTHYeCKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JluruOpuaHoe  CKpenrBaHuE,
«lluTonornyeckrue OCHOBBI ~ JUTHOPUIHOTO  CKpelmuBaHus», «Meio3y,
«B3auMonencTBue ajuIeNbHBIX TEHOB», «l'€HeTHMYecKne KapThl pPaCTECHH,
KUBOTHBIX U YeJIOBEKay, «['eHeTnka mosia», «3aKOHOMEPHOCTH HACIEJOBaHUS,
CLUEIUIEHHOTO0 ¢ mnoyiom», «Kapuorumel dYenmoBeka W KUBOTHBIX», «Buasl
U3MEHYMBOCTIY, «MoandukamonHas U3MeHUINBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnin KpoBu», «MyTanmoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: Mojeau-anIuiuKauuu «MOHOTHOpUIHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanuey», «llepekpéct
XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «Jpo3zodpuna» (Hopma, MyTaluu
(OpMBI KpBUIbEB U OKPACKH TeNa), repbapuii «I'opox mOoCceBHOIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlaGoparopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPETApaTax».

JlaGoparopnas pa6ora Ne 6. «lM3yuenne MoaudUKAIIMOHHON
MU3MEHYHUBOCTH, IOCTPOEHUE BAPUALMOHHOIO PsJa U BAPHALIMOHHON KPUBO.

JlaGoparopnas padota Ne 7. «AHanu3 MyTanui y Apo30(uibl Ha TOTOBBIX
MHKponpenapaTax».

[Tpaktuyeckass padora Ne 2. «CocTaBlieHHME U aHAJIU3 POIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekups Kak HayKa M Ipouecc. 3apoKICHUE CEIIEKIUU U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 IEeHTpax MNPOUCXOKACHUS U MHOTrooOpazus
KYJIbTYPHBIX pacTeHHl. LIeHTpbl TPOUCXOXKAECHUS JOMAIIIHUX KUBOTHBIX. CopT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METObI CeNEeKIMH. MacCOBBIN U MHAUBUTYaJIbHBIN OTOOPHI
B CEJICKI[MU PACTEHUM M KUBOTHBIX. OIlEHKAa dKCTepbepa. BIIM3KOpOICTBEHHOE
ckpeuuBanue — MHOpuUaWHT. Yucrtas nuHus. CKpellMBaHME YUCTHIX JIUHUU.
['erepo3suc, ninu rubpuanas cuna. HeponctBeHHoe ckpenyBaHie — ayTOPHUINHT.
Otnanénnas rubpuamzanuss U e€ ycmnexu. VCKycCTBEHHBIH MyTareHes u
MOJIyYEHUE TOJUIUIONAO0B. JIOCTMIKEHUSI CEJNEKUMHU PACTEHUM, XKUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJACTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusa pexkomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nKeHepus. Knerounesle  KyJnbTypbl. MMKpPOKIOHAIBHOE  Pa3MHOKEHHE



pactennii. KIIOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpodiembl. MO — reHeTH4ecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JleMoHCTpanuu:

IToptpetsl: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuupr 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKIAEHUS U MHOrooOpas3us
KyJIbTYpHBIX pacteHuity, «llopoabl aomamHUX KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otmanénnas rubpummszaius», «PaboTel akameMuka
M. ®. UBanoBay, «Ilomumionaus», «O0BEKTb OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyMpOoBaHME U TMEPEHOC T'EHOB,
XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repdapuit «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTHMIKEHHS CEJEKIHMH pPACTCHUU U
KUBOTHBIX  (Ha  CEJIEKUMOHHYK  CTaHLHIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENBHBII y4acTOK, B TEIUIMYHOE XO35AMCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[Ipennochulki BO3HUKHOBEHUS SBOJIIOLIIMOHHOW TEOPUH. DBOJIOIMOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusiHue 3BOIIOLMOHHON TEOpUH HA Pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa 3BOMIOUMH. [laneoHTOIOrMUECKHE: MOCIEN0BATENbHOCTD
MOSIBJICHUSI BHUJIOB B TMAJCOHTOJOTMYECKOM JIETOMHUCH, TEpPeXOoJHble (POPMBEI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢dayH U (GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3Nu4usi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTUYHBIE,
pPyAMMEHTapHbIE OpPTaHbl, aTaBU3MbI. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX METAOOJUYECKHX MYTEeH Yy BCEX
OPTraHUu3MOB.

OpomonuonHas teopusi Y. JlapBuHa. IlpeanochuUlKu BO3HUKHOBEHUS
napBUHU3MA. J[BUWKYIIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXKEHUE npu OTPaHUYEHHOCTHU pecypcos, HeomnpeaeneHHas
U3MEHYUBOCTh, 00pH0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).



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

MuxkposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIFOLIAH.

JIBrokymre cuiibl ((paxTopbl) 3BOIOLMHI BUAOB B IpUpoAe. MyTallOHHBIHI
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymsiimoHHbIe BOMHBI U Apeid
reHoB. M30J1ust 1 MUTpanus.

EcrectBennbiii orbop — Hampapisitomuid (aktop 3Bororuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OPTaHM3MOB KaK pe3ysibTaT 3BoJoUuU. [Ipumepsl
MPUCTIOCOOICHUI Y OpraHu3MoB. ApoMop(d03bl U UANO-aAANTAIUH.

Bun wu BupooOpazoBanme. Kpurtepuum Buyma. OcHOBHbIE (QOpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

MakposBomorusi. DopMbl  3BOJIOLMU:  (PUIIETHYECKAs, TUBEPreHTHA,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[Tpoucxoxnenune OT HECIEIUATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cnenranu3anusa. AJIanTUBHAS paJndaliysl.
JdemoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabmuubr u cxembl: «Pa3BUTHE OpraHMYEcKOro Mupa Ha 3emiey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 00phObI 3a
cyumectBoBanue», «EctecTtBeHHbli  oTOOp»,  «MHOroobpasue  COpTOB
pPacTEeHHI», «MHoroob6paszue OPOJ KUBOTHBIX», «lTomymsamum»,
«MyTanmoHHas U3MEHUUBOCThY», «ApoMopdo3sly, «Mauoanantauuny, «OO1mas
nereHepauus», «JBuxKymme cuiabl 3Bofonuny», «Kapra-cxema wapiipyTa
Iy TEIIECCTBUS 4. JapBuHay, «bopnba 3a CYLIIECTBOBAHUEY,
«IIpucnocobsieHHOCTh OpraHu3mMoBy, «l'eorpadguyeckoe BUI000pa3OBaHUE,
«IKOJOTUYECKOE BUI000PA3OBAHUEY.

ObopynoBaHHe: KOJUIEKIHSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH,
HaOOp MJIOJIOB U CceMsiH, KoJuleKus «[Iprumephl 3alUTHRIX MPUCTIOCOOJIEHUH Y
KUBOTHBIX», MoJie]b «OCHOBHbIE HApPaBJICHUS IBOJIOIUN», 00BbEMHAS MOJEIH
«CTpoeHue roJIOBHOTO MO3Tra TO3BOHOUYHBIX.

buoreorpaduueckass kapra wmupa, KoJeKuus «DOpMbl COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX W pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BIaXHble npenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapar «Jpo3oduna» (Hopma, MyTauuu (pOpMbI KPbLILEB U
OKpAacku Teja).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BUIIOB MO MOP(DHOIOTHIECKOMY
KPUTEPHUIO».



JlabopatopHas pabora Ne 2. «Onucanue mpuCHoCcOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNE ¥ Pa3BUTHE KU3HU Ha 3emule.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUU XU3HU. HaydHble rumortes3bl
BO3HUKHOBEHUSI >KM3HM Ha 3emJje: aOuoreHe3 W MaHCIEpMHUA. XUMUYECKas
ABOIONMS. AOUOTEHHBIA CHHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUUYECKOW HsBomtouuu. HavanbHbie
sTambl Ouonornueckoi sBosroruu. [mmoreza PHK-mmpa. ®dopmuposanue
MeMOpaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHUE MPOTOKJIETKU. [IepBbie KIETKH U UX
sBOJIONMS. POPMHUPOBAHME OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButHe x)xu3Hu Ha 3emuie o spaM u nepuoaam. Karapxeit. Apxeiickas u
npoTepo3oiickast spel. Ilameosolickas 3pa U €€ MNEepUOIbl: KEMOPHUNCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUN, NEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickags »2pa © €€ Tepuojabl: IMAJICOTCHOBBINM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIMMATa U T€OJIOTUYECKUX MPOLEecCOB. OCHOBHBIE HTAITbI
ABOJIIOIIMM PACTUTEJIBHOTO U YKUBOTHOrO MHpa. ApomMopdo3bl y pacTeHUN U
XKUBOTHBIX. [losiBIIEHHE, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucteMa OpraHMYeCcKOro Mupa Kak OTpakeHue 3BotoIUUA. OCHOBHBIC
CHUCTEMATHYECKUE TPYIINbI OPTaHU3MOB.

OBONIONMSL  YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butue
NPEICTABICHU O  MPOUCXOXKICHUM  4YeloBeKa. Meroasl  M3y4YEHHs
anTtporniorene3a. (CxoactBa M pa3Nuyus  4YEJIOBEKA UM KUBOTHBIX.
CucreMaTuecKoe MOJIOKEHUE YETTOBEKa.

JBwxymue  cuibl  (dakTopel) — aHTpomnoreHe3a.  HacnencrBenHas
M3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOmiecTBeHHbI 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJIUN TPYAa, MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaAMM M BETBU HBOJIOLMM YEJIIOBEKA: AaBCTPAJIONHUTEKH,
Yenosek ymensii, YenoBek mnpsmMoxoasmuid, YeloBEeK HEaHIAEPTaIbCKUM,
Yemosek pazyMHbii. Haxoakyu MCKOITAEMBIX OCTAaTKOB, BPEMsI CYILLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHUS], 00BEM TOJIOBHOIO MO3ra, 00pa3 ®U3HU, OPYAUSL.

YenoBeueckne packl. (OCHOBHBIE OOJBIIME pachl: €BPOIMCOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBAaTOpUAlbHAs), MOHTOJIOU]IHAS
(a3uarcko-amepukaHckas). YepTel NPUCTOCOOJIECHHOCTH  TPEACTAaBUTEINICH
YEJIOBEYECKUX PaC K YCIOBUSAM CYIIECTBOBaHMS. ENMHCTBO YEIOBEUYECKUX pac.
Kputuka pacusma.

JemMoHCcTpanum:



[Toptpetsi: ®@. Penn, JI. Ilactep, A. K. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unmkHoBenne COJIHEYHOUN cHUCTEMEBI», «Pa3Butne
OpraHuueckoro wmupa», «PactutenpHas kieTka», <« KUBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMeHHass CUCTEMA OPraHUYECKOr0 MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUSI YEIOBEKa M 4YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUYECKUX HAXOJOK IMPEIKOB
COBPEMEHHOTO 4YeJOBEKay, «/lpeBHenmme moan», «Ipesaue moan», «llepsoie
COBPEMEHHBIEC JIFOAN», «HeII0BEYECKUE Pach».

O6opynoBanue: Mymspku  «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CICTKU WU
M300paKEeHHsI KAMEHHBIX OpYAUN MEPBOOBITHOTO YENIOBEKa (KaMHHU-YOIIIEPHI,
pyomiia, ckpebia), TreoxXpoHoJiorudyeckas Taonuia, Kouiekuus «DopMbl
COXPAaHHOCTH MUCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PaCTCHHI
Y )KUBOTHBIX B KOJIICKITUSIX).

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

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKOJIOTUS KaK Hayka. 3aJayd ¢ pa3deibl JIKOJOruu. Meroasl
AKOJIOTUYECKUX MCCIEAOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.

Cpenbl obuTaHusI OPraHU3MOB: BOJHAS, HA36MHO-BO3/YIITHAS, TIOUBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okosornueckue ¢akropsl. Kiaccudukanus 3KoI0THYECKHX (PaKTOPOB:
abuoTHYEeCKUEe, OMOTHUYECKUE W AaHTPOIOreHHbIe. J[eliCcTBUE HSKOJIOTHYECKUX
(hakTOpOB Ha OPTaHU3MBI.

AlGuoTndeckue (hakTopHI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®dortonepuonusm. [lpucnocobieHuss OpraHu3MOB K JCHCTBUIO aOMOTHYECKUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckue  daktopel. Buumbl  OMOTHYECKHMX  B3aUMOJICHCTBUM:
KOHKYPEHIIUSA, XHUIHUYECTBO, CuUMOMO3 u ero ¢opmbl. [lapazutusm,
KOOTeparus, MyTyaJu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHMYECTBO).
AMeHcanu3M, HEeUTpanu3M. 3HaueHHE OUOTUYECKUX B3aUMOJCUCTBUN IS
CYIIIECTBOBAHUSI OPTaHU3MOB B IIPUPOIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapPaKTEPUCTUKU TONyasiuuu. OCHOBHBIE TOKA3aTENH
MOMYJISIIUN: YUCIEHHOCTb, IMJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJnHaMuka YuCI€HHOCTH MOMYJISIIUUA U €€ PeryJisiiusl.



JdeMoHcTpanuu:

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

Tabmuiws! u cxemsl: kapta «[Ipupoansie 30Hb1 3eMan», «Cpenbl oOUTaHUS
opranusMoBy, «Potomnepuonuzm», «llomymsmumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJSUU UHDY30puu-TyPenbkn», «[Iumesrie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdomornueckre 0COOCHHOCTH PACTCHHMA
13 Pa3HBIX MECT OOUTaAHUS.

JlaGoparopuas pabora No 4. «BnusiHue cBera Ha POCT U Pa3BUTHUE
YEPEHKOB KOJIEYCa».

[Ipaktuueckas padora Ne 2. «[loacuér TJIOTHOCTH MOMYJALMN Pa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. CooO1miecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

Coo06m1ecTBO opranu3MoB — OuoreHo3. CTpyKTyphl OHOIIEHO3a: BHUI0BAs,
IPOCTpaHCTBEHHasA, Tpoduueckas (muumieBas). Buabl-momuHantsl. CBsi3M B
OuonEeHo3e.

Dxosiornyeckue cucrteMbl (dkocuctemsbl). [loHarue o0 sKocucTeME U
ouoreonieHoze. DYHKIMOHAIBHBICE KOMIIOHEHTHI 3IKOCHUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peayleHTel. KpyroBopor BemecTB ©W TOTOK DSHEPrHUH B
skocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKOCUCTEMBI. [IHieBbie enu u
cetd. OCHOBHbIE TIOKa3aTelM JKOCUCTEMBI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaMUJIbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBOMCTBA
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETyYJIsilus, pa3BuTe. CyKueccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHCTEMBI 03€p U peK. IKOCHUCTEMA
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO JIeca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCUCTeM. CoOXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepraackoro o 6uochepe. ['panutibl, coctaB U CTpyKTypa
o6uocdepnl. Kupoe BemecTBo U ero pyHkuuu. OcobeHHOCTH OUOCPephl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHaAMUYeckoe paBHOBeCcMEe M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotbl BemecTB u  OMOT€OXMMHUYECKHAE IHMKJIBI  AJIEMEHTOB
(yraepona, azora). 30HaIBHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeyectBo B Oumochepe 3eMiau. AHTpPONOTCHHBbIE WM3MCHCHUS B
ouocdepe. ['modanbHbIE YKOJIOTHYECKUE TPOOTIEMBI.

CocyiecTBoBaHue OPUPOBI U YEeJIOBEYECTBaA. CoxpaHneHnue
OwopazHooOpa3msi Kak  OCHOBa  ycToWumBocTH  Ouocdeprl. OcHOBa



PAlMOHAIIBHOTO YIPaBJIEHUS MPUPOJHBIMH PECypcaMy M HX HUCIIOJIb30BaHUE.
JlocTkeHust OMOJIOTHU M OXPaHa MPUPO/IBI.

JemoHcTpanum:

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

Tabnuupl u cxembl: «IlumieBrie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobiectBa», «llenu muranusy, «IKonoruyeckas MUPaMuiay,
«buochepa wu uyenmoBek», «IKOCHUCTEMA IIUPOKOJMCTBEHHOTO  JIeCay,
«JKocUcTeEMa XBOMHOro Jieca», «bHOILIEHO3 BOmOEMay, «ATPOILICHO3Y,
«IIpumepHBIE aHTPOIIOIEHHBIE BO3JACHUCTBUSA HA NPUPOAY», «BakHeime
UCTOYHUKH 3arpsi3HEHUS BO3JyXa W TPYHTOBBIX Boa», «[louBa — BakHeiIas
coctaBsitomas Ouocdepnr, «Dakropbl Jerpamanuu mouB», «llapHUKOBBIN
abdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHEHUss Ouocdepn», «OOIas
CTpYyKTypa O6uocdepn», «PacnpocTpanenue xku3Hu B 6mocdepe», «O30HOBBIM
skpaH 6uocheps», «KpyroBopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOJIE».

O6opynoBanue: MoieTb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repoapuii
«PactutenbHble  cooOmiecTBa», KoJuiekuuu — «buonenosdy», «Bpenutenu
BOKHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOoapuul U KOJUICKIHUH
pPacTeHMIl U KMBOTHBIX, IPUHAJIEKAIINE K PA3HBIM SKOJOITMYECKHM TpyIam
omHoro Buma, Kpacnas xuura Poccuiickoit ®enepanuu, HU300paKeHUS
OXpaHSIEMbIX BUJOB PaCTCHUHN U KUBOTHBIX.

[JIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI 11O
BUOJOI'MN HA BA30BOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHHMA

Cormacao ®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHUS K pPe3yJibTaTam
OCBOCHHS OOydYarOIIUMHUCS TMpOorpaMM CpeaHero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JTUUHOCTHBIX PE3YyJIbTaTOB OCBOCHUA mpeameTa «bruomorus»
BBIJICJICHBl  CJCAYIOIIME  COCTABJISIONIME:  OCO3HAHHE  OOYyYaroIIUMUCS
POCCUHCKON Tpa)KIaHCKOW HJIEHTUYHOCTA — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITETbHOCTH ¥ CaMOOTIPE/IEIICHUIO, HAJTUYUE MOTHUBAIMM K OOYUYEHUIO
OuoJoruy, 1eyieHarpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTNYHOCTH HA
OCHOBE KJIIOYEBBIX I[EHHOCTEH M HCTOPUYECKUX TPAIULMUNA  pPa3BUTHUA
OMOJIOTUYECKOT0  3HAHUSA, TOTOBHOCTH U  CIOCOOHOCTh  OOyYarommxcs
PYKOBOACTBOBAaTbCSI B CBOEW  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMHU
YCTAaHOBKAMH, TPUCYITUMHU CHCTEME OHMOJOTUYECKOTO OOpa30BaHUs, HAITMYNE



HKOJIOTHYECKOTO TPABOCO3HAHUSA, CIIOCOOHOCTH CTAaBUTh €M M CTPOUTH
KU3HECHHBIC TUTAHBI.

JIMYHOCTHBIE pe3y/IbTaThl OCBOCHUS IpeaMeTra «Bbrosorus ToCTHrarTes
B CJWHCTBE yYeOHOW W BOCIHUTATEIIBHOH JEATCIBHOCTH B COOTBETCTBHH C
TPAIUIIUOHHBIMU  POCCUUCKHMH  COLMOKYJIBTYPHBIMH, HWCTOPHYCCKHUMH U
TyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, IPUHATHIMHU B OOIIECTBE MPaBUIAMH U
HOpPMaMu TOBEACHHS M  CHOCOOCTBYIOT  IpolieccaM  CaMOTIO3HAHUA,
CaMOBOCITUTAHMSI M CAaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH TO3UIMH JIMYHOCTH,
MaTPUOTH3Ma, YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY Tpyaa H
CTapIieMy TIOKOJICHHUIO, B3aHMMHOTO YBa)XXCHHS, OCpPEKHOIO OTHOIICHUS K
KyJIbTYPHOMY HACIEAWI0 U TPATUIUIM MHOTOHAIIMOHAIBHOTO  Hapoja
Pocculickon @enepanuu, Npupoae U OKPYKAIOILIEH Cpeae.

JIMYHOCTHBIC pPe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buosorus»
JIOJDKHBI ~ OTpaXkaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAaThCS C(OPMHUPOBAHHON BHYTPEHHEH IMO3WIMEH JTMYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OPHCHTAIWN, MO3UTHUBHBIX BHYTPEHHUX YyOEKICHUH,
COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIeCTBa,
pacIIMpeHHe J>KU3HCHHOTO OIbITAa M OIbITa JCATCIIBHOCTH B IPOIECCe
peayin3aliid OCHOBHBIX HAIPABJICHUN BOCIHUTATEIHHOW NEATEIHHOCTH, B TOM
YHCIIC B YaCTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

chOPMUPOBAHHOCTh ~ TPAXKIAHCKOW  TMO3UIMM  OOYyYaromierocss  Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB U OO0S3aHHOCTEH, YBa)KEHHUE
3aKOHA U TPaBOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPH CO3JAAHHH
y4eOHBIX TPOCKTOB, PEIICHUH YUeOHBIX M MIO3HABATEIbHBIX 3a71a4, BBINOIHCHHN
OHMOJIOTMYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OMpPEAENATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YUHUTHIBATh B CBOUX JICHCTBUAX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C pa3HbIMH YOCIKICHUSAMH, KYJIbTYPHBIMH IICHHOCTAMU
Y COIMAIHHBIM TIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOTHCHHUS
y4eOHBIX, IO3HABATCIBHBIX W MCCICAOBATEIBCKUX 3a/1ad, YBaKHUTEIHHOIO
OTHOIIICHHUS K MHEHHUIO OINMOHCHTOB IpPH OOCYKIECHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOW JEATCIILHOCTH,

2) IATPUOTHYECKOTO0 BOCTINTAHMS



c(OPMHUPOBAHHOCTh  POCCHUICKOM rpaKIaHCKOMN UJCHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHUSI K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTU IEpE]
Ponuuou, ropmocty 3a cBOM KpaM, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICAUI0 U MaMSTHUKAM
OPUPOABI, JOCTIKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpyZAe;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, MOHUMAHUS 3HAYCHUSI OUOJOTUM B TO3HAHWU 3aKOHOB
IPUPOJBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3ammre OTedecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHE IYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/a;

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

CIIOCOOHOCTh OIICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS IEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

NOHUMAHHE HMOIMOHAIBHOIO BO3JEHUCTBUSL JKUBOW NPUPOALI U €€
LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAKEHHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuueckoro Bocnuranus, GopMHUpoOBaHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOTO 0JIaronoJyuns:

MOHMMAaHWE W peajm3alus 3710pOBOro W Oe3omacHOro obpasza >KU3HU
(3mopoBoe  TUTaHUE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUJl U HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAA W OTAbIXa, pEryjspHas Quzndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBW HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acCHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJIEH;



OCO3HAHHME  TMOCIEACTBHUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ymotpe06iaeHus aKoroJisi, HAPKOTHKOB, KypEeHHS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW U COLUMAIbHOU
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMIPOBAT, IJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO JAESTEIbHOCTD;

HHTEpPEC K pasIuyHbiM cdepaMm npodhecCHOHATBHOM NeATeITbHOCTH,
yYMEHHUE COBEPIIIATh OCO3HAHHKIN BBIOOP OyayIei mpodeccun u peaaTn30BhIBATh
COOCTBEHHbBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA :

AKOJIOTUYECKU I€JECO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYJbTYphl: NMPUOOpPETEHHE OIBITA
IJIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM HX BO3MOXKHBIX TMOCIEACTBUM Jis
OKpYXarouen Cpepl;

OCO3HaHHUE TI00aTFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U IMyTel uX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU HU3YyYEHUU OHOJOTUU
3HaHUSA W YMEHHUS TPU PEIICHUH MpoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJONOIb30BaHNEM  (COONIOJIEHHE TPaBWJI TOBEACHUS B  MPHUPOJIE,
HAIIPABIICHHBIX HAa COXPAHEHHUE PABHOBECHUSI B JKOCHUCTEMAX, OXPaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JACUCTBUW, MNPUHOCAIINX BPEH OKPYKAIOIIEH
MIPUPOJIHON Cpesie, YMEHHUE MPOTHO3UPOBATh HEOJArONPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUA MPEANPUHUMAEMBIX I€UCTBUN U MPEAOTBPAILIATh UX;

HaJlMYue PAa3BUTOTO  SKOJOTMYECKOTO0  MBIIUICHUS, 3KOJIOTHYECKOU
KYJbTYpPbl, OIbITA JESITEILHOCTH SKOJOTHYECKON HAMNpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA UMHU B IIO3HABATEILHON, KOMMYHUKATUBHON U COLUAIBHOU
NpaKkTUKe, TOTOBHOCTM K Yy4YacTHIO B TPAKTUYECKOM  JIESITEIHHOCTH
AKOJIOTMYECKOMN HAIMIPaBICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEr0 MeECTa B MOJHMKYJIBTYPHOM
MHUPE;



COBEPILIEHCTBOBAHKE SI3IKOBOM M YHMTATENIbCKOM KYJIBTYPhl KaK CpelICcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMH U MIO3HAHUS MUDA;

MOHMUMaHuEe crenupuKyn OWOJOTHH KaK HayKd, OCO3HAHUS €€ poyid B
(GbopMHUpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3AAHUH IIEIOCTHOTO
IpEe/ICTaBlICHUs 00 OKpYyKaloleM MUpPE KakK O €IUHCTBE MPUPOIbI, YeJIIOBEKa U
oOl1ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelleHuU MNpodsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOXKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH ISl COBPEMEHHOM ITUBUITU3AIIHH
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUS MEIUIIUHBI, CO3JaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIllaTh PECYpCHbIE MPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MOKCKA MyTEe BBIXOJA U3 TJIOOAIBHBIX HKOJIOTHYECKUX MPOOIeM
n oOecmedeHHs Tepexoja K YCTOWYHMBOMY pPa3BUTHIO, PAIMOHATBHOMY
HCITOJIB30BAaHUIO TIPUPOTHBIX PECYpCcOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTMUECKUX 3HAHUU B LEJAX
MOBBIIICHUS OOIIEH KYyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM  9YacTH  (PYHKIIMOHAIBHOW  TPAaMOTHOCTH  OOydYaromuxcs,
dbopmMupyemoil npu U3y4eHUu OUOJIOTUY;

NOHMMAaHUE  CYNIHOCTH  METOJOB  TIO3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHanM3a U OOBSCHEHUS SBICHUN OKPYIKAIOIIETO MHPA U MPOUCXOIANINX B HEM
M3MEHEHUH, YMEHHE JIeJlaTh 00OCHOBAHHBIC 3aKITIOYCHHUS HAa OCHOBE HAaYYHBIX
($aKTOB M MMEIOIIMXCS JAHHBIX C IETbIO TTOJTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIH30BaTh OMOJOTUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

OCO3HAHHWE IICHHOCTH HAYYHOW JEATECILHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATSILHOCTh HHIUBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMNpPEepPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHUM MO OMOJIOTUU B
COOTBETCTBHH C KU3HECHHBIMU IMTOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMmeTHble  pe3yidbTaThl ~ OCBOEHUS ~ Yy4yeOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMbIC IS (DOPMUPOBAHUS MHUPOBO33PECHUS
oOydJaronuxcst  MEKIUCIUTUIMHAPHBIE  (MEXKIPEAMETHBIC)  OOIICHAYYHBIC
MOHSTHSI, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEUUPUKY
METOJIOB TIO3HAHMUSI, HCIONb3YEMbIX B €CTECTBEHHBIX Haykax (BeIecTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBbIM (hakT, MPUHLMII, TUIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT W JPYruX),  yHHUBEpCaibHble  ydeOHble  JCUCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKAaTUBHBIC, PETYJSITUBHBIE), OOECIEUHBAIOLINE
dopmupoBanre (QyHKIIMOHATBHOW TPAMOTHOCTH M COLIMATBHOW KOMITETCHITUH
oOy4Jaronmxcsi, CHOCOOHOCTh OOYYalOIIMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHMS W  YHUBEpPCAJbHBIC
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLIMATBLHON MPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OCBOCHHSI MPOTPaAMMBbI CPEAHETO OOIIEro
00pa30BaHUs TOJKHBI OTPaXKaTh:

OBiageHune  yYHUBEPCAJbHBIMH  Y4YeOHBIMH  I03HABATEJIbLHBIMU
NEeMCTBUAMM:

1) 6a3oBble JOTHYECKHE AeiiCTBHSL:

CaMOCTOATENbHO  (POpMyJIMpOBaTh M aKTyaJIU3UpOBaTh MpoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHHMI MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH
CMBICII OHMOJIOTMYECKHX MOHATUH (BBIIEIATh HMX XapakTEpHbIE MPHU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MTOHATUSIMU);

ONpENEeNATh LENU JEATEIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JNOCTH)KEHHS, COOTHOCHTH PpE3YyJbTaTbl JAECSATEIBHOCTH C IOCTAaBJICHHBIMU
LETSAMU;

HCTIOJL30BaTh OHOJIOTUYECKUE TOHSATUS [Ji1 OOBsICHEHUS (HaKTOB U
SABJIEHUN KUBOW MPUPOJIBIL;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, IO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI U 3aKJIFOUEHNUS;

NPUMEHATh  CXEMHO-MOJIENIbHBIE  CpEICTBA  JJisi  MPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLIEHUI B M3y4aeMbIX OMOJIOIMUECKHX OOBEKTaX,
a TaKXke TMPOTUBOPEYMI PA3HOTO POJA, BBISBICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YUYETOM aHaIN3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pPE3yNbTATOB LIEJSAM, OLEHUBATh PUCKHU MTOCIIEICTBUI J€ATEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B  YCJIOBHUSIX pEaJbHOIO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeCTBUS:



BJaJeTh  HaBBIKAMH  Y4eOHO-HCCIENOBATENbCKOM WM MPOCKTHOU
JCeSATEIbHOCTH, HaBBIKAMH  pa3pemieHusi MpodiieM, CIOCOOHOCTHIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTHICCKIX
3aJ1a4, IPUMECHECHHIO Pa3IMIHbIX METOJIOB ITO3HAHUS,

UCTIONB30BaTh PA3IMYHBIC BHIBI JICATEIHHOCTH TIO TMOJYYCHHUIO HOBOTO
3HAHWSA, €r0 HMHTEPIpeTaIny, MpeoOpa3oBaHUI0 W MPUMEHCHHIO B YYEOHBIX
CUTYAIUAX, B TOM YHUCJIC TIPH CO3JIaHUH YICOHBIX U COITUATBHBIX ITPOCKTOB;

dopMupOBaTH  HAyYHBIA  THI  MBIIUICHHWS,  BIAACTh  HAYYHOH
TEPMHHOJIOTHCH, KITFOUEBBIMH ITOHATUSIMHA ¥ METOIAMH;

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

BBISBJISATh IPHYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ PEIICHUs, HaXOJIUTh apryMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX yTBEPKJICHUH, 3a7aBaTh TApaMETPhl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TIIOJYYCHHBIE B XOJE PCIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCJIOBHSIX;

JaBaTh OICHKY HOBBIM CHTYAI[UsIM, OIICHUBAThH IIPUOOPETEHHBIHN OITBIT,

OCYIIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEePEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

YMETh TIEPEHOCHUTHh 3HAHMSI B MTO3HABATEIBHYIO W MPAKTHYECKYIO 00J1acTH
KU3HEICATCIILHOCTH;

YMETh HHTEIPUPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE UJICH, ITPEJIaraTh OPUTHHAIBLHBIC ITOAXO0/IbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUCHTHPOBATLCA B PA3IMYHBIX HCTOYHMKAX HHpopManmu (TeKcTe
y4eOHOTO TMOCOOWS, HAy4HO-TIOMYJSPHOW  JUTeparype, OHOJOTUYECKUX
CJIOBapsiX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHETE),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHYCCKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPECUHBOCTD;

(GopMyIHPOBATh 3aPOCHl U IPUMEHSTH Pa3jIMYHbIC METOIBI IIPH ITOUCKE U
oTOope Ouojormueckor WH(pOpMAIUU, HEOOXOJAMMOM ISl  BBIIIOJHEHUS
y4eOHBIX 3a/1a4;

IpHOOpETaTh OMBIT MCIOJb30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHbIX TOMCKOBBIX CHCTEM;



CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY TIPEICTaBICHUS
ouosiorndyeckord wuHGOpMaANUU (CXeMbl, TrpaduKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U APYTOE);

HCIIOJIb30BaTh HAaYYHBIM $3bIK B KAaueCTBE CpEACTBa IpU padoTe C
Oouonoruyeckod wuHOpMaIUMEH: TPUMEHATh XUMHYECKHE, (U3UUECKUE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (POpMYJIIbI, a00peBUaTypy, HOMEHKIIATYPY,
HCIIOJIb30BaTh W NIPEeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BIQ/JIETh  HAaBBIKAMHM  PACIO3HABAHWSA M 3alUTBl  HHQOpPMAIIHH,
MH(POPMAIIMOHHOM 0€3011aCHOCTHU JIMYHOCTH.

OgyageHne YHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€ CTBUSIMM

1) ob1enne:

OCYUIECTBJISATh KOMMYHHMKAallUM BO BCeX cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JUAJIOT€ WU JAMCKYCCHUU IO CYHIECTBY OOCYXIaeMOHl TeMbl
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCHUTEIBHO
BBINOJIHEHMS [IpearaeéMoil 3a1au, yUUThIBaTh MHTEPECHI U COTTIACOBAHHOCTD
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHMSI KOH(QIMKTHBIX CUTYallUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPErOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMH OOLIEHUS U B3aUMOICHCTBUS, TOHUMATh
HaMEpeHusi JpYyrux JIOJed, TNpOSBIATh YBAXXUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (HopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C UCHOJb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs eI TeJIbHOCTh:

MOHUMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
UHAUBUIYaIbHOM  paboOThl MpU  pEHIeHUH OMOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBAThH HEO0OXOANUMOCTh MPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YICOHOU 3a/1auu;

BBIOMpPATh TEMATUKy U METOJbl COBMECTHBIX NEHUCTBHMA C y4ETOM OOILIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)XA0T0 YjeHa KOJJIEKTUBA;

OPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAWHHUPOBATH JICMCTBUS MO €€ HOCTHIKEHHIO: COCTABJIATH IUIAH JICMCTBUU,
pacnpenenaTb pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh Pe3yibTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKJOT0 y4YaCTHMKAa KOMAaHJIbI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;



npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUIIMATHBHBIM.

OBjaieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

1) caMmoopraHu3anus:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS [JISl BBISBICHHS NPOOJIEeM M HX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX;

BBIOMpATh HAa OCHOBE OMOJOTMUECKMX 3HAHWM IIEJIEBBIE UM CMBICIOBBIC
YCTAaHOBKHU B CBOMX JEHCTBHAX U MOCTYIIKAX MO OTHOLICHUIO K XKUBOM ITPUPOJE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOATENIbHO  OCYIIECTBJIATh  IIO3HABATENIBbHYIO  JEATEIbHOCTD,
BBISIBIIATH NPOOJEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B
o0pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYaIHUIX;

CaMOCTOSITEJIFHO COCTaBJISITh IJIaH pEUIeHHs] MpoOJeMbl C  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclMpATh  paMKd ~ y4eOHOrO NpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHNM;

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

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIUPOKOW IPYAMIIMHU B
Pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSHHO TOBBLINIATH CBOM OOpa30BATENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJIa/JIETh HAaBBIKAMHM TIO3HABaTENIbHOM peQuieKcuM KakK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUII M MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB H
OCHOBaHM, UCMOJIb30BATh NMPUEMBI pedIeKCHH ISl OLIEHKUA CUTYalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PELICHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTBhl JPYrUX MpU aHaJU3€ pPe3yJIbTaTOB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;



[IPUHUMATh MOTHUBBI W apryMEHTBl IPYIUX IIpU aHAIU3E PE3YyJIbTaTOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKA.

IHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT creuuduueckue s yd4eOHOro MpenmMera
«buonorus» HayuyHble 3HaHUS, YMEHUA U CIOCOOBI JEHCTBUHA MO OCBOEHMUIO,
UHTEpOpETallud W NpeoOpa3OBaHMIO 3HAHUM, BHIABl JIEATEIBHOCTH IIO
[OJyYEHUIO HOBOT'O 3HAHUS W NPUMEHEHUIO 3HAHUI B PA3IMYHBIX Y4E€OHBIX
CUTyallusX, a TakK€ B PEaJbHbIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
Oouosnorueid. B mporpamMmme npeaMeTHbIE Pe3yNbTaThl MPEICTABIEHBI M0 TOJaM
o0yueHwus.

[IpenMeTHbIE pe3yabTaThl OCBOCHUS yueOHOTO npenmMera «buonorus» ¢ 10
Klacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUM O MeCTe€ U pOJU OUOJOTMH B CHUCTEME
HAay4YHOTO 3HAHMUS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa W HAYYHOI'O MHUPOBO33PEHHUS, O BKJIAJE
POCCHUHCKUX ® 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(PYyHKIIMOHAJIBHON I'PaMOTHOCTH Y€JI0BEKa JIsl pELICHUs] )KU3HEHHBIX 3a71ay;

YMEHHUE paCKpbIBATh COAEPKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboju3M (OOMEH BEIIECTB W MpEeBpalllcHUE
SHEPruu), romMeocta3 (camoperysisiius), YpPOBHEBas OpraHU3ALMS KHUBBIX
CUCTEM, CaMOBOCITPOM3BEICHUE (penponykuus), HACJIEICTBEHHOCTb,
U3MEHUYNBOCTB, POCT U PA3BUTHUE;

YMEHUE WH3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XpPOMOCOMHas,
MYTallMOHHAsI, LIEHTpajbHasi JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 IieHTpax MHOTOOOpas3us u
MPOUCXOXKJCHUSI KylIbTypHbIX pacteHuid H. . Basuiosa), omnpenensarsb
TPaHUIbl UX MPUMEHUMOCTH K KMUBBIM CUCTEMAM;

yMEHUE BJIaJ€Th METOJIaMUA HAy4YHOIO IMO3HAHUS B OMOJIOTUU: HaOII0ICHUE
U OMKMCAHME JKUBBIX CUCTEM, MPOLECCOB U SIBJICHUHN, OpraHu3alys U MpoBeACHHUE
OMOJOTMYECKOr0  IKCIEPUMEHTAa,  BBIJBWKEHHUE THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYHUHAMH, OOBSICHEHUE IMOJIyUYEHHBIX
pE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JenaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIIEATH CYIIECTBEHHBIE MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHuoT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHu3MOB, OCOOECHHOCTH
MpolLeccoB: 0OMEHa BEIIEeCTB U MPEBpAIICHUs YHEPTUH B KIIETKe, (POTOCHHTE3a,
MJIACTUYECKOTO M DHEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MUTO03a, Meilo3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHs, WHIUBHUAYaJIbHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH OTYyYCHHBIC 3HAHUSA IS OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHS ITPAKTUUECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEJIbI0 obOecriedeHus] Oe30MacHOCTH CBOETO 370POBbS M 30POBBS
OKpYXXAIOIIUX JIIOJ€H, COOMIOAEHMS HOPM TpPaMOTHOTO TIOBEACHHUS B
OKpY>Karolllel MPUPOAHON Cpelie, MIOHUMaHUuE HEOOXOAUMOCTH MCIOJIb30BaHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMU U OMOTEXHOJOTHUW NJis PallMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TEHETUYECKHUE 3a/Jlayd Ha MOHO- U
OUTHOPUIHOE CKpEIIMBAHMUE, CLEIIEHHOE HACJIEeIOBAaHUE, COCTABIISATH CXEMBbI
MOHOTHOPUJIHOTO CKPEIIMBAHUS JIJIsl TIPEJICKa3aHus HACIE0BAHUS IPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHHBaTh M HHTEPIPETUPOBATH HWH(OpMAIUio
OMOJIOTHYECKOTO COJEpP)KaHUS, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MaccoBOM HH(OpPMAIMH, HAy4YHO-
MOMYJISIPHBIE MaTepPHalibl), ’THUECKUE aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHbIE MUCHBMEHHBIE W YCTHBIE COOOUICHMS,
0000mass Ouojoruyeckyro HUHGPOPMAIMI0O U3 HECKOJbKUX HCTOYHHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npenMeTta «buonorus» 6 11
Kjiacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJIOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHWU COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHHBI MUpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIIAJE
POCCHIMCKHX H 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHH,
(byHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHE PaCKPBIBATh COJCpKAHUE OMOJOTHYECKHX TEPMHHOB M TIOHSATHH:
BUJ, TOMYJSAUUA, TeHO(POHM, SBOJIOLUUS, JBIXKYIIHME CHIbl ((aKTOpHhI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUe (PaKTOPBI, IKOCHCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
[ENY TUTaHus, YKOJIOTHYECKas upamMuaa, OnoreoreHos, onocdepa;



yMEHHUE u3JiaraTh OMOJIOTMYECKHE Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactsa K. M. Bapa, uepenoBanus Ti1aBHbIX HAlpaBICHUA U
myteit apomonn A. H. CeseprioBa, yuenust o 6uochepe B. . Bepuaackoro),
OMpeeisaTh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHHE BJIa/IeTh METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOCHUE
Y OTMHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHHI, OpraHU3aIisl U MPOBEICHNE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEIUYUHAMH, OOBSICHEHHE MOJyUYEHHBIX
PE3yNIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUHN, TEOPU U 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICISTh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALWNA, MPOIYIEHTOB, KOHCYMEHTOB, DEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IIPOLECCOB: HACIEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'O otOopa, BUJI000pa3oBaHus,
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB, AEMCTBHUSI SKOJOTMYECKHX (DaKTOpPOB Ha
OpraHM3Mbl, TI€PEHOCa BEIIeCTB M TIOTOKA DSHEPTUM B IKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYyroBOpOTa
BCILIECTB M OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

yMEHHUE IPUMEHSTH MOJIyYCHHbIC 3HAHUS JUIsI 0OBICHEHUS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIEHUM, ISl IPUHATHS TPAKTUUECKUX PELIEHUN B TOBCEIHEBHOU
KU3HU C LEJbI0 obOecredeHus] Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKpY)XaIOIIUX JIIOJIeH, COOJIOACHHWS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karolllel MPUPOAHOMN cpelie, MOHUMaHUE HEOOXOAMMOCTH UCIOIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOT'O
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh JJIEMEHTapHble OWOJIIOTUYECKUE 3a7aud, COCTaBIAThH
CXEMBI MTepEHOCca BEIIECTB U SHEPTHH B SKOCHCTeMax (I[eNu MTUTaHus);

YMEHHUE BBIMOIHATH Ja0OpPATOPHBIE W MPAKTHYECKUE PabOThI, COOII0IATh
npaBuia npu pabore ¢ ydeOHBIM U 1a00paTOPHBIM 000PYAOBAHHUEM;

YMCHUE KPUTHYECCKH OIICHWBAaTh M HMHTEPIPETUPOBATH HWH(OpMAIHIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOMl uwHMOpMAIUU, HAY4YHO-
MOMYJISIPHBIE ~ MaTepuaibl), pacCMAaTPUBaTh TJIOOATBHBIC IKOJIOTHUYCCKUE
po6JIeMbl COBPEMEHHOCTH, (JOPMHUPOBATH TIO OTHOIICHHIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBICE U YCTHBIE COOOIICHHUS,
0000masi OuonorM4ecKyr0 HWH(MOpPMAIMI0O W3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.






