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MMOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETHYECKYIO OCHOBY JUIS
OTIPENICIICHNS TOIXO0J0B K (OPMUPOBAHHUIO COJACPXKAHUSA YUeOHOTO TMpeameTa
«buosorusty  cocraBuiM: KoHuentyaiaeHble nonoxenus PIrocC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIeH, CcoJepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
obmero obOpazoBanuss B Poccuiickoit demeparuu, a Takke TMOJOKEHUS O
cnenuduke OMoJIoruu, €€ 3HAYCHUH B MTO3HAHUU KUBOUM MPUPOJIBI U 00ECIIeYeHUU
CYILIECTBOBAaHMS YesloBedecKoro obmiectBa. CorjiaCHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpeJIeIeHbl OCHOBHBIEC (DYHKIIMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpPEACTaBICHUE O LeIax, 00 oOmei
CTpaTeTuu OOY4YCHHUs, BOCIHUTAHUS W PA3BUTHA OOYYArONIUXCS CPEACTBAMHU
yueOHOoro mpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
collep)KaHHe, €ro CTPYKTypy, pacmpenelieHue [0 paszieiaM H  TeMmaw,
PEKOMEHIyeMYIO IOCJIEI0BATEIbHOCTh U3YUEHHUsI YUYeOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPESIMETHBIX CBS3€H, JIOTHKHM 00pa30BaTEIbHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yYarOImnXCsl.

B nmnporpaMmvMe mo OuONOTMHM TaKXe YYMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOU
NEeATENHPHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS TIO0 OCBOCHHUIO COJCPNKAHUS
OHOJOrNYECKOro 00pa30BaAHMUS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
IOPUHIMI TPEEMCTBEHHOCTH B M3yYEHMM OWOJIOTUM, Ojarojapss 4eMy B HeW
MPOCMATPUBAETCS HANPABJICHHOCTb Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIIICHUS, IPEJACTABICHUN O 3JJ0POBOM
oOpa3e KU3HH M OEpeKHBIM OTHOIICHHUEM K OKpYXaIoleHd MPUPOIHOU cpene.
[ToaToMy Hapsxy ¢ M3ydeHHEM OOIEOMOIOTMYECKUX TEOpUH, a TakXKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIECCOB B MPOTpaMMe MO OMOJIOTHH YACIICHO BHUMAHWE HCIOIh30BAHHIO
MOJIYYCHHBIX 3HAHUUN B MTOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIIATHBIX 33124, B
TOM 4YHCJIE: TPO(UIAKTHKYA HACIEJCTBEHHBIX 3a00JICBAHWIA YEIIOBEKA, MEIHKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
IeJIeCO00Pa3HOr0 TOBEACHUS B OKpY)KAIOIIEeH NPUPOTHOM Cpele, aHajan3a
BIIUSHUAS XO3SHUCTBEHHOW ACATEIBPHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMSI K MPUKIIATHON HATIPABICHHOCTH
ydeOHOoro mpeamera «buosorus» mpoauKTOBaHO HEOOXOJIMMOCTBIO OOCCIICUCHUS



YCJIOBHM ISl PEIICHUST OJTHOW M3 aKTyaJIbHBIX 33/1ad IKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoOTOopas mpennonaraet (HOpMUpPOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHUMAEeT BaKHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYArONIMXCS TPEICTABICHUNA O
HAYYHOM KapTHHE MHUpa, paciiupsieT U 0000IIaeT 3HaAHUS O >KUBOW MpUpOJaE, e
OTIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OPraHMW3alldd M HBOJIIOIUHU, CO3MAET
YCIOBMSI  JJIs:  TO3HAHMS  3aKOHOB  JKUBOW  MPHUPOJbI,  (POPMHUPOBAHUS
(yHKIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M Oe3omacHoro ooOpasa
YKU3HH, YKOJIOTUIECKOTO MBIITUICHHS], IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TAKXKe JUIsl pEIICHHS BOCIIUTATENIBHBIX U
pa3BUBAIOIIMX  33a4a4  CpeaHero  obmero  oOpa3oBaHus,  COIMATU3ALNN
oOyuatomuxcs. M3yuenue 6monoruu obecreynBaeT yCIoBHs A (GOPMUPOBAHUS
WHTEJUICKTYaIIbHBIX, KOMMYHHKAIIMOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOM KYJIbTYpPbl, CIIOCOOCTBYET HMHTETpalid OMOJIOTHYECKUX 3HAHUU C
MIPEICTABIICHUSMH M3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PH3UKH, XUMUHU
u reorpaduu. Ha3zBaHHblE TOJOXKEHHUS O MpeJAHa3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» CcoCTaBUIM OCHOBY JUIsl ONPEIENICHHsS MOIXOJ0B K OTOOpY U
CTPYKTYpUPOBAaHUIO €ro COAEp)KAaHMS, IMPEACTAaBICHHOIO B MPOrpaMMe II0
OHoIoTHUu.

Ot60p copepxanus yueOHoro npeamera «buosorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TO3HUIMHA KyJIbTypoCOOOpa3HOTO MOIX0Ja, B COOTBETCTBUH C
KOTOPBIM OOYyYaroIuecs: JOJDKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus OOIIEH KYJIbTYpbl, OMNPEICIAIONME aJIeKBaTHOE TOBEIACHHE
YyeJioBeKa B OKpYXKarollled MPUPOIAHON cpejie, BOCTpeOOBAHHBIE B MOBCETHEBHOM
KU3HU U MPaKTUUYECKor aesTeabHOCcTH. Oco0oe MECTO B ATOM CcHUCTeME 3HAHUU
3aHUMAIOT JIEMEHTHI CO/ICPIKAHMS, KOTOPBIE CIy»aT OCHOBOM A1 (JOPMUPOBAHUS
MPEJICTABJIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJIOrMYecKOro 0Opa30BaAHUS.

CTpyKTypUpOBaHUE COJAEpKaHUs Y4YeOHOro MmaTepualia B IpOrpamMme IO
OMONOTMH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUs 3HAHUHA 00
OTJMYUTENbHBIX OCOOCHHOCTSX KUBOU MPHUPOBI, O €€ YPOBHEBOW OpraHM3alud U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIIEYIOUIUE COJepKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
Hay4yHOTO To3HaHMs», «KieTka kak Ouonormueckas cucreMayn, «OpraHu3m Kak



Oouonornueckas cucrema», «CucremMa M MHOroo0Opas3ne OpPraHUYEeCKOTO MHUpPay,
«OBOJIFOLUS KUBOM IPUPOJB», « IKOCUCTEMBI U IPUCYIME UM 3aKOHOMEPHOCTH.

[lenr uzyueHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHu3aldyd >KUBBIX CHCTEM pa3HOrO paHra M NOpPUOOpPETEHUE YMEHUU
UCIIOJIb30BaTh ATH 3HAHMS JJs T'PAMOTHBIX JIEHCTBUH B OTHOIICHUH OOBEKTOB
YKUBOHM IPUPOABI U PEIICHUS PA3INYHBIX KU3HEHHBIX POOJIEM.

JlocTrxkenue 1ied u3ydeHus: yuyeOHoro npeamera «buosiorus» Ha 6azoBoM
YpOBHE 00eCcieunBaeTCs PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OO0YYaIOIIMMHCS CHUCTEMbl 3HAaHUU O OHOJOTMYECKUX TEOPUSX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABHIIAX, CIY>KAIUX OCHOBOMU
s (OpMHUPOBAHUS NPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUPA, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3allMU, BBIIAIOIMIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHue y OOyYarOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTYaJbHbIX U
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCE aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3IJISIIOB, MJEH M TOJXOJOB K M3YUEHHIO >KMBBIX CHUCTEM
Pa3HOT0 YpOBHS OpraHu3alliy;

CTAaHOBJICHHE y OOydarommxcs oOmel KyJbTypbl, (YyHKIHOHAIbHOM
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SBJICHUS OKPY’KAIOILIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbBITA, IMOJYYEHHBIX MpHU
U3y4YEHUU OHOJIOTUY;

dbopmupoBaHre Yy OOy4YalOMMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTHUYECKOW JAESATENIbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOTUMOCTU OEPEKHOTO OTHOIIEHHUS K HEH, COOTIOICHUS DTUIECKUX
HOPM TP NPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM [JIs TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYPBL, 11l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTHU 10 OTHOLIEHHUIO K OKPY’KarollIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOACHHE MEp MNPOPUIAKTUKI
3a00s1eBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTENbHBIM YUYE€OHBIM TMPEIMETOM, BXOMSIIUM B
COCTaB MpeaMETHOI o0nacTh « ECTeCTBEHHO-HAYUHbIE MPEIMETHI.



Jliist m3ydenusi 6uoja0ruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 yac B He/ieII0).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Tema 1. buoJsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (puiocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOM KAPTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1bI TO3HAHUS )KUBOUM TIPUPOABI (HaOII0JIEHUE, SIKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, KilaccupuKalus, MOJIETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon nu ®@. Kpuk.

Tabnuibl U cxembl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckast padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl U UX OPraHU3ALMSL.

Kusble crctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonorun. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOHN MPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpa3ue. YpOBHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJSALUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCepHBIi.

JleMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPHU3HAKH KU3HU», «YPOBHU OpraHu3aluu
YKABOW NPUPOIBD.

O6opynoBanue: mojeinb MmoJiekyJibl JTHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTAB KIIETKA. XHUMHUYECKUE OJJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpaIbHBIE BEIECTBA.

OyHKIMA BOABI W MHUHEpaJbHBIX BewmecTB B kieTrke. [lomgnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPBI OEJIKOB.
He3ameHnMblie M 3aMEHUMbIE aMUHOKUCIIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHASl, TPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XWMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GYHKITUH OCITKOB.



depmMeHTHl — Omoslormdeckwe Kataiau3zaropel. CTpoeHHE (pepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuyHoctb. KodepmenTsl. Buramussbl.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYraeBoasl: MoHocaxapuibl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W noiMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1eJUTI0I03a). bronornyeckue GyHKIINMM YTI€BOIOB.

Jlumuael:  Tpuraunepuabl, Qocdoaunuasl, crepounpl.  [wapoduIbHO-
runpodoOHbie  cBoiicTBa. buonormdyeckne ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK MCTOYHUKOB YHEPTHUH.

Hyxknennoseie xkucnorsl: JHK wu PHK. Hykmeornaer — MoOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuu JIHK. Ctpoenne u ¢pynkiun PHK.
Bunet PHK. AT®: ctpoenue u QyHKIHH.

[{utosorusa — Hayka o kietke. Kinerounas teopusi — npumep B3auMOACHCTBUSA
unen u pakToB B HAYUYHOM MO3HAHUU. MeTObl U3yUeHUS KIIETKHU.

Knerka kak 1menoctHas »xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekynsl JIHK kak renernueckwii ammapar,
cUCTeMa CUHTe3a Oelika.

Tumnbel KJIETOK: JyKapuoTHUecKas U Mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUsl MpOoKapuoTUYecKoM KieTku. Kierounas crenka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTE€HKA, MIMKOKAJIHNKC, UX
dbyukiuu. [nasmatuyeckas memOpaHa, e€ cBoiicTBa u pyHkuu. [{uTomnazma u eé
opranoujipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapat ['ombmxw,
nn30coMbl.  [IoyaBTOHOMHBIE OpPraHOWIIBl KJIETKU: MUTOXOHJPHUH, IUIACTUIBIL.
[Ipoucxoxnenne MUTOXOHIApUN u mactTua. Buael tmactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBINM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslii HeHTp kiaeTku. CTpoeHue sjpa: siaepHas o000YKa,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubl u cxembl: «llepuoguueckass TabiauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIeKYJIbl BOJIb», «brocunTes Oenka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunnossie kucnotsl. [JHK», «Ctpoenune Monexyibl



AT®», «CtpoeHne 3yKapuoTHUYECKON KIeTKW», «CTpOeHUEe >KMBOTHOU KIIETKU,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sipa KIEeTKn», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHWE MJii IPOBEACHHUS
HaOIIOJICHUM, HW3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIpENapaThl pPAaCTUTENIbHBIX,
YKUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTajaasbl)y».

JlaGoparopnas pabora Ne 2. «M3yyeHue CTpOEHUS KIETOK pacCTCHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHICAHUEY.

Tema 4. /KnuzHenesiTeJJbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTab0Iu3M. ACCUMUWIALNS (TUTACTUYECKU OOMEH) U
JUCCUMWISIUA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
Merabonm3ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BewecTB: aBTOTPOQHBINA U reTepoTpodHbiid. Pons dpepmeHToB
B 0OMEHEe BEIIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3bl (¢oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HaYeHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIMICHUS €T0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOUE OaKTepuu. 3HaYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuuecknii oOMeH B KieTke. PaciernieHue BelecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DHEPrUd B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ hHeKTUBHOCTD
AHEPIreTUIECKOr0 OOMEHa.

Peakuuu wmatpuuyHoro cuHTe3a. ['enermueckas wunpopmamus u JIHK.
Peanuzanusi reHeTudeckoil mH(opManuyu B KJIETKE. [ eHETHYeCKUW KOJ U €ro
cBoiicTtBa. Tpanckpuniusa — Matpuunblii cuate3 PHK. Tpancnsuus — Ouocunres
Oenka. Otanbl TpaHcasuuu. KoaupoBanwe aMuHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMmbl xu3HU — BUPYCHl. cTopust oTkpsiTus Bupycos (. U.
WNBanoBckuit). OCOOEHHOCTHM CTPOCHHMSI M SKM3HEHHOTO LHKJIA BUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHozaepuuurta yenoseka (BMIY) — Bo3Oyaurtens CIIM/a.



OOpatHass ~ TpaHCKpUIIIMA, peBepTaza W uHTerpaza. lIpodwunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHHM.

JleMoHCTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbel mutanusy, «MeTtadomuzmy, «MUTOXOHAPUSY,
«IHepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«Ctpoenue n QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xu3HeHHb nukin Bupyca CIIN/a,
oaktepuodaray, «Permukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», « CTpoeHue KIEeTKn», Mojielb cTpykTypsl JTHK.

Tema S. Pa3MHoOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTounblii MUK, WM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHTO3.
[Ipomecchl, mpoTekatome B uHTepdasze. Perukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JIMmuionHeIi W TaluIOWJIHBIA  XpOMOCOMHBIE  HaOOphl.  XpOMaTHJIBI
[{utonoruueckue OCHOBBI PA3MHOKEHHS W  MWHIAMBHAYaJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue knerku — muto3. Craauu mutosza. IIpoueccsl, mpoucxonasiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruO€Ib KJIETKH — aromTo3.

@DopMBI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bubl 6ecmnosoro
Pa3MHOXKEHUS: JEJIEHUE HAJBOE, ITOYKOBAHME OJHO- M MHOTOKIIETOYHBIX,
CropooOpa3zoBaHue, BETeTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIOHHPOBaHUE
OPraHu3MOB, €0 3HAYEHUE I CEJEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJIINYUS OT OECIOIOoTO.

Meito3. Cragumn Mmeio3za. Ilporecchl, Npoucxoidiine Ha CTaausx Menosa.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buomormdyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ameTtoreHes — mporecc 00pa3oBaHUs TOJOBBIX KIETOK y KUBOTHBIX.
[TomoBbIe Kene3bl: CEMEHHUKU U sIMIHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrnepMaro30u[l, SWIEKIIeTKa) — CHEePMAaTOreHe3 M OBOTEHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK M crepMaTo3ouaoB. OMmIog0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHUOHAIBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, ractpyisiusi, opraHorene3. [loctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAMOPUOHANILHOTO Pa3BUTHS: TMPsAMOE, HempsaAMoe (JTuYuHOYHOE). BiusiHue



Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButne pacreHuii. OHTOreHEe3 IIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBbI pPa3MHOKEHHUS OPTaHU3MOBY, «J[BoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJNIOBBIX KIETOK,
«Ctpoenune xpomocoMbl», «Knerounsiii mukin», «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenpsaMoe pa3BuTue», «l'aMeroreHes y MiIeKONMUTAIOMNX U
4esnoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHKpOIIpenapaTsl «CrnepMaTo30uibl
MJICKOIIUTAIOLIETOY, «SIHleKIeTKa MieKonuTarouero», «Kapuokuies B KiIeTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIMKauus «JleieHue KIETKW», MOJIEIb
JIHK, Mmozaenb MmeTadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUue padoThI:

Jlabopatopnass pabora No 3. «HaOmiomeHne MuTO3a B KJIIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMpPENnapaTax».

JlabopatopHass pabora Ne 4. «/3ydeHue CTpOEHMs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacjieACTBEHHOCTh U MK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pazsutus renetuku. Ponps nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJIICHMM TIe€HETUKH. Bkiaa poccuilckux M 3apyOeixHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETOAbl TEeHETUKH (TUOPHUI0JIOrMYECKUM,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUuii). (OCHOBHbIE TI'€HETHYECKHUE
noHATHsA. [ eHeTn4yecKkas CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuaHoe CKpenMBaHue. 3aKOH €IWHO00pa3vs THOPUIIOB IEPBOIO
nmokoyieHus. IIpaBuno JOMUHMpOBaHMWS. 3aKOH PACHICIUICHUS MOPU3HAKOB.
I'unoresa yncrorel ramer. [1o1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpeuuBaHWEe. 3aKOH  HE3aBUCHUMOTO  HACIEeIOBAHUS
npu3HakoB.  l{UTOreHeTHueckMe  OCHOBBI  JUTHOPUHOTO  CKPEIIMBAHUA.
AHanm3upytollee ckpenpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUJIS1 OTIpENIeNICHUsI TEHOTUIIa 0COO0HU.

CuemienHoe  HaciefoBaHue mpusHakoB. Pabora T. Moprama 1o
CLEIUICHHOMY HACJIEJOBAaHUIO IeHOB. HapynieHne cueruieHus FTeHOB B pe3yJibTaTe
KPOCCHHT'OBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTU. [ eHeTHUECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpPEAEIICHUE MoJia. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omoramerHele M reTeporameTrHnle oOpraHusmsel. HacienoBaHue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUabl ”3MEHYMBOCTHU: HEHACIIEC/ICTBEHHASI U HACJIECTBEHHAS.
Ponp  cpempl B HEHAcIHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psil M BapUallMOHHAS KPUBAs.
Hopma peakuumn npuszHaka. KonuyecTBEeHHbIE M KaYE€CTBEHHBIE NMPU3HAKU M KX
HopMa peakiuu. CBolicTBa MOAMGMUKAIIMOHHONW N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKas, W3MEeHUYMBOCThb. KomOuHaTtuBHas
U3MEHYMBOCTb. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHMBHOM
W3MEeHUYMBOCTHA. MyTarmoHHass N3MeHINBOCTh. Kimaccudukanus MmyTaruii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa 1 mpuunHbl MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HaclieCcTBeHHOM n3menunBoctu H. 1. BaBuiiosa.

Buesanepnast HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIoBeKa: reHeaJIoTHUYEeCKU, OJIM3HEIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKUH,
MOJEKYJISIPHO-TE€HETUUECKUA. CoBpemeHHOE OnpeIeJICHHE reHOTHMNA!
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
00JIE3HH C HACJEACTBEHHOW MPepacroiOKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue u reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTHKHU, MPOPUIAKTUKY U JICUCHUS T€HETUYECKUX
0ose3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAIICHUY U JICUCHUN T€HETUYECKUX 3a00JIeBaHU YeTOBEeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumet u  cxembl:  «MOHOTHOpPUIAHOE  CKpEIIMBAaHUE W €r0
IATOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro LUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpelMBaHHE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3anMonencTBue AJUICNIBHBIX TE€HOB», «l'eHeTMYeckue KapTbl paCTEHUM,
KUBOTHBIX U YEJIOBEKa», «l'€eHeThkKa moJia», «3aKOHOMEpPHOCTH HacleJI0BaHUs,
CUCIUIECHHOTO C mnoJioMm», «KapuoTumnsl 4YenoBeKka H JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBaHue pesyc-
daktopay, «I'eHeTruka rpynn KpoBu», «MyTallnoOHHAs U3MEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmInkauud «MoOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomMunupoBaHuey», «JurubpuaHoe ckpenmBanuey», «llepexpéct



XpOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3zoduna» (HOpma, MyTamuu
(bopMBI KPBUIBEB M OKPACKH TeJa), repoapuii «I"opox moCceBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlaGoparopnas pabota Ne 6. «3yuenne MoaupuKarmOHHON U3MEHYMBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(Quibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHuE UM aHAJIU3 POJIOCIOBHBIX
YEITOBEKaY.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEIIEKUUMU U JTOMECTHUKALHA.
VYuenne H. WM. BaBwioBa 0 1EeHTpaX MOPOUCXOXKIACHUS M MHOrooOpaszus
KYJbTYpHBIX pacTeHuM. LIeHTphl MPOUCXOXKIEHHUS JOMAIIHUX KUBOTHBIX. CopT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MaccoBbIi U MHAUBUIYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
cKkpemBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YHWCTHIX JIMHUH.
['eteposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBAaHUE — ayTOPHUAMHT.
Otnanénnas tuOpuamsanus W €€ ycmexu. VICKyCCTBeHHBIM MyTareHes |
MOJyYEHHE TOJHUIUIOUJIOB. JIOCTHIKEHHSI CENEeKIUMU pAaCTeHUH, MXUBOTHBIX U
MHUKPOOPraHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs HHXKEHEpHUs. ITalbl
co3nanust pexkomOuHantHOM JIHK wu TpaHcreHnsix opranusamoB. KierouHas
nHxeHepus. Kiietounsle KyJibTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npodiembl. MO  —  reHeTHYecKu
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toprpersr: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoapl qoMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHras ruopuau3anus», «PadoTsl akagemuka M. ®@. MBaHoBay,
«[lomumnongus», «OO0bekThl OWOTEexXHONOTHH», «KileTouHble KyNbTYphl U
KJIOHHpOBaHHe», «KKOHCTpyHnpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlaGopaTopHble ¥ NpaKTHYecKUe PadoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEJIEKUMU PACTEHUN W
KUBOTHBIX (Ha CEJIEKIITUOHHYO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YyY4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaToOpUiO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHSA.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOpUU. DBOJIOLHUOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CunerensctBa 3BoOLUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpaguueckue: cxoncTBo U paznuuue payH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuvs 3IMOPUOHOB pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTel y Bcex
OpraHHU3MOB.

OpomonmonHas Teopus Y. JlapBuHa. Ilpeanochiku  BO3HUKHOBEHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Botouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBostorus. [lomynsuus kak eAMHKUIIA BUAA U SBOJIIOLUH.

JBwxynie cuibl ((akTopbl) SBOMIONUH BHAOB B IpuUpoje. MyTallMOHHBIHI
npoluecc U KOMOMHATHBHAasT M3MEHUYMBOCTb. [loMyJsslIMOHHBIE BOJHBI U Jpeild
reHoB. M3ossauus u Murpausi.

EctecTBeHHbIil 0TOOp — HampaBigomuil ¢akrop sBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprucnocoONeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BOJOUMU. [Ipumepbl
MIPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l U HAHOATANITAIIH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOE.

MakposBoionusi. PopMbl  IBONIOLUU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpatuMocTh 3BOIIONUY.

[IpoucxoxieHre OT HECHEeUHAIN3UPOBAHHBIX MpeaKoB. IIporpeccupyromas
crenuanu3anvsa. AIanTUBHAS paaualysl.

JlemoHcTpanum:



IToptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, @. Mrouiep, A. H. CeBepiios.

Tabnuib! U cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiiey, «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cyiiecTBoBanue», «EcrecTBeHHBI 0TOOPY», «MHOrooOpasue COpPTOB pacTEHUIN,
«MHorooOpasue  TOpoA  JKUBOTHBIXY, «JTonmynsummy, «MyTannonHas
U3MEHYHUBOCTE», «ApoMopdo3b», «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmkymue cuibl 3Bosrouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BUA000pa3oBaHuE», « IKOJIOTUUECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPAaCKH,
HaOOp IUIOMOB M CeMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIEHUN Y
KUBOTHBIX», MOjielb «OCHOBHBIC HAIpPaBJICHUS SBOJIOIUNY», 00BEMHAS MOJIEIb
«CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas xkapra wmupa, KoJuieknus «DopMBl COXPaHHOCTH
HMCKOIIAeMBbIX JKMBOTHBIX M pacTeHUi», Moaenpb ammukanus «llepexpéct
XpOMOCOM», BIIaXHbIe Tipenapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapat «Jpozodunay (Hopma, myTanuu (GOpMbI KPbUILEB U
OKpacKH TeJia).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopuass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHIESCKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapAKTEPa».

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuHbBIE TIpEACTABICHUS O 3apOKACHUM XKU3HU. HayuyHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: a0uoreHe3 M maHcnepMmusi. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
DKCIEPUMEHTATBbHOE OATBEPKICHUE XUMUYECKOM IBOMIOIMN. HavanbHble Tamnbl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKHU. I[lepBble KJIETKM M HX IBOJIOLUA.
®opMUpOBaHME OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeiickas u
npotepo3oiickas Hpbl. llaneo3olickas spa u €€ NepuoAbl: KEeMOPUMCKUIA,
OPIOBUKCKHH, CUITyPUUCKHU, TIEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30lickas 3pa U €€ epuobl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBIA, HEOICHOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTuKa KJIMMaTa U reoJoruyeckux mpoieccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKHBOTHOTO MHpa. Apomopdo3bl y pacTeHHil u
XKUBOTHBIX. [losiBNIEHME, pacUBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cuctema OpraHUyYeCKOTO MHpa KaKk OTpakeHue »dBooNUU. (OCHOBHBIC
CUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBoJIIOIMS YeNIOBEeKa. AHTPOIOJIOTUA KaKk Hayka. Pa3Butue npeacTaBieHUil o
MPOUCXOKJCHUHM YesloBeka. MeTtoabl u3ydeHus aHTpororeHe3a. (CxojctBa u
pa3nyurs 4eJI0BeKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomnoreHe3a.  HacneacTBenHas
U3MEHYMBOCTh M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYIUM TPya, MBIIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMeinblid, YemoBek npsaMoxondaluii, YenoBek HeaHAepTalbCKuM, YenoBek
pasymubiii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHMS, OOJACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOI'O MO3Ta, 00pa3 *U3HU, OPYIus.

YenmoBeueckue packl. OCHOBHbIE  OOJNBIIME  pachkl:  €BPOMEOUTHAS
(eBpaszmiickasi),  Herpo-aBCcTpajoujHas  (dPKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepThl  MPUCTOCOOJIEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHUA. EJMHCTBO 4E€IOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas kieTtka», «CoOBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKHUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI0 4YeNOBEKay», «lpeBHenmmue moam», «pesBaue monn», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BEYECKUE PaAChD.

O6opynoBanue:  Mynsiku  «llpoucxoxxnenne — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJIENKH WIU
U300pKEHUSI KAMEHHBIX OpYyJIud NepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyowia, ckpebna), TreoxXpoHOJoruueckas Ta0nuna, KOUIeKIus «DopMbl
COXPAHHOCTH MUCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble ¥ NpakTHYeCcKUue padoThI:

[Ipaktuueckast padota Ne 1. «/3yyeHue UCKOMAaEMbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJIJICKITUSX).



OKckypcust «IBOJIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KpaeBeAUYEeCKU My3ei).

Tema 3. Oprann3Mbl 4 OKpY:KaIas cpeaa.

DKoJorus Kak Hayka. 3ajauu ¥ pa3eibl SKOJOrud. MeTo bl SKOJIOrMYECKUX
UCCJIEI0BaHUI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusT OPraHW3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAsl, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (¢daktopel. Kraccudukamus SKOJIOTHUYECKUX (PaKTOPOB:
abuoTuyeckue, OWMOTHMYECKHME U AaHTPOIOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

AOGuoTtndeckue (HakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPUOAN3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHUYECKHX  (DaKTOpOB.
buonornieckue puTMal.

buornyeckue (bakTOpBHL. Buner OMOTUYECKUX B3aMMOJICHCTBUM:
KOHKYPEHITUS, XUITHNIEeCTBO, CUMON03 1 ero (opmel. [lapasutusm, koomeparus,
MyTyallu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HeUTpainu3M. 3HaueHHE OWOTHMYECKUX B3aMMOJICUCTBUM HJisi CYIIECTBOBaHUS
OpPraHU3MOB B IIPUPOIHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiquu. (OCHOBHBIE IOKa3aTeln
MOMYJISIIUN: YUCJIEHHOCTh, IUIOTHOCTb, POXKJa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILHUY U €€ PeryJisiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnumel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpeabpl 0OUTaHUS
opranu3mMoBy», «®Doronepuoansm», «llonmynsimun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMyJsiiuu HHQy30puu-TyPenbkny, «Ilumespie menm».

JlaGopaTopHble U NpaKTHYEeCKHEe PadOTHI:

JlaGoparopnas pabora Ne 3. «Mopdosiorundeckrie 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckast padota Ne 2. «Ilocy€T IIIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
pPacCTEHUI.

Tema 4. CooO1iecTBa M 3K0JI0rMYEeCKHE CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBaf,
MPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunpbl-nomunantel. CBsi3u B
OHnoIEeHO3E.

Dkosiorudyeckre cuctembl (d9kocucTeMmbl). I[loHsiTHe 00 »3KocucTEME W
ouoreoneHoze. @DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: IPOJYIEHTHI,



KOHCYMEHTHBI, PEAYyIeHThl. KpyroBOpoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCHUCTEMBI. [luiieBbie 1enmu U CETH.
OcCHOBHBIE TIOKa3aTeNu HKOCHUCTEMBbI: Ouomacca, NPOAYKIHUSA. IKOJIOTHYECKUE
nupamMubl: MPOAYKLIHMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuThe. CyKLEecCHs.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P M PEK. DKOCUCTEMA XBOWHOIO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycToMuuMBOCTH 3KocucTeM. CoxpaHeHHE
OMOJIOTHUYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'panuiibl, coctaB U CTPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHkiuu. OcobeHHOCcTH Ouochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbl. J[MHaMHuecKoe paBHOBECME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemieCTB U OMOT€OXMMHUYECKUE ITUKIIBI DJIEMEHTOB (yTIepoa,
azota). 30HaJIbHOCTh Orocdepnl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUs B Orocdepe.
['moGanbHbIE IKOJIOTUYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE PUPOIBI u YEJI0BEUYECTBA. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa yCcToM4YHBOCTH Onocdepsl. OCHOBA paIMOHATHEHOTO
yOpaBJICHUS TPUPOJHBIMU pEecypcaMd U UX HUCIHOIb30BaHue. JlocTxkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JleMoHCcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupbl u cxembl: «[lumesbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coolmiectBay, «llenmu nutanusy, «IKOJOTUYECKAS] MTUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOro  Jjeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHBIE  BO3JCWCTBHUS Ha Ipupody», «BaxHeWmmne HUCTOYHUKHU
3arpsi3HCHMsI BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BakHEHIIass cOCTaBISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3ddexTy, «DakTopsl
pPaIuOaKTUBHOTO 3arps3HeHust Ouocdepwr», «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xu3HU B Ouochepe», «O30HOBBII HKpaH Ouocheps,
«KpyroBopoT yriepoaa B ouochepe», «KpyroBopor azota B mpupoe».

O6opynoBanue: Mojenb-anmukanus «Tunudaable OUOIEHO3bI», Tepbapwuii
«PactutenbHbie coobIIecTBaY, KoJuleKuuu «buoiienos», «Bpenurenn BakHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepObapud W KOJUICKIIMM pPACTCHUH U
JKUBOTHBIX, TIPUHAJICKAITNE K PA3HBIM SKOJOTHUECKHM TPyMNIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanmu, w300paXeHUsT OXPAHIEMBIX BHJIOB
PaCTEHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycraHaBnuBalTCs TpeOOBaHUS K pe3ysbTaTaM
OCBOCHHUs OOydYalOIMMHUCA TIporpaMM  CpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mMpeameTa «bHoJoTHs
BBIJICJICHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHME OOYYaIOIUMUCS POCCUMCKON
rpakJaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIILHOCTH
U CaMOONpPEACIICHUIO, HalWuyWe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHUH,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JIESITEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAJIW4YME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUs mpeamera «buonorus» nocTuraroTcs B
CINHCTBE YYCOHOW ¥ BOCHUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYESCKUMH U JTyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpPOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
cCaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH NO3UIMM JIMYHOCTHU, MATPUOTU3MA,
YBa)XEHUS K 3aKOHY WM IMPABOMOPSIKY, YEJIIOBEKY TPYJia U CTapIlIeMy IMOKOJICHUIO,
B3aMMHOT'0 YBa)XCHHS, OCEPEKHOrO OTHOIIECHHUS K KYJIbTYpPHOMY HACJICAUIO U
TpaJUIMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexpepanuu, npupone u
OKpYXaruen cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS YydeOHOro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3UIIMCH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TO3WTUBHBIX BHYTPEHHMX  yOCXKJCHUH, COOTBETCTBYIOIIHMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA W OMbBITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAMpaBJICHUN
BOCIIUTATEJIbHOMN JAEATEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:k1aHCKOT0 BOCIUTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YyBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENeNATh COOCTBEHHYIO TIO3WIMIO I10 OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

yMEHUE yYHUTHIBAaTh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKACHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4y, YBaXKUTEIBHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NMaTpuoTU3Ma, YBaXEHUS K CBOEMY HApOjay, YYBCTBa OTBETCTBEHHOCTU IEpe.l
PonuHou, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJIbTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJTHOMY HACIEAUIO U MAMSITHUKAM IPUPO/IbI,
JTOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJIEHUE H
pa3BuTHE OWOJIOTUM, TOHUMAHUS 3HAYCHHS OHWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOT0 00IIeCTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIyXeHHuio u 3ammurte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJAMUTEIISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusIMHu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAash ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAHUE SMOIIMOHATIBHOTO BO3/ICHCTBUS )KMBOI IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0J1aroNoJyYus:

NOHMMaHHWE W pealu3alus 3J0pOBOro u 0Oe3omacHOro oopasa >KU3HU
(3mopoBO€  TUTaHHWE, COONIOJEHWE TUTMEHUYECKHMX TpaBWJI U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, perysipHas ¢u3ndecKas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE [EHHOCTH TNPaBUJ HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCIECTBUI U HENPUATHUS BPEIHBIX MPUBBIUCK (YHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPy 10Jt00ue;

TOTOBHOCTh K AKTHUBHOM JI€ATETbHOCTH TEXHOJOTMYECKONM M COLMaIbHOM
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TaKyIO JESITEIIbHOCTD;

MHTEPEC K Pa3IMYHbIM cpepaMm npodhecCUuOHANbHOU JEATENbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBHIOOp Oyaymed mnpodeccud # Pean30BBHIBATH
COOCTBEHHbIE KU3HEHHbIE TUUIAHbI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0 M CaMOOOpPA30BAHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS :

HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOIICHWE K MpPHUPOJAE KaK MCTOUYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAaHMS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKHM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYIKaIOIIEH CPEbI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpOoOJIeM W MyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OUOJIOTHH
3HAHUS M YMEHUS TpU pelieHuH NpoOJjeM, CBS3aHHBIX C palMOHAJbHBIM
IPUPOJIOTIONIB30BaHUEM  (COOMIOJIEHHE MpaBUi  TMOBEAEHUS B IPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE paBHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCUCTEM, Orocdepsl);



AKTUBHOE  HENPHUATUE JCUCTBHM, NPUHOCAIIMX BpEI  OKPYXKaKOLIEH
IPUPOJIHON cpezie, YMEHUE MNPOTHO3UPOBATH HEOJIArONpPUSTHBIE HKOJIOTMUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALLAT HUX;

HaJIM4ue Pa3BUTOrO IKOJIOTMYECKOrO0 MBIIIIEHUS, IKOJIOTHUECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH DKOJIOTHYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMHU B IMO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IPAKTHYECKOMN EATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKd M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JTUAJIOTE
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIBTYpbl Kak CpEACTBA
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE creuuUuK OWONOTHH KaK HayKH, OCO3HaHUS €€ poiau B
(GbopMUPOBAHNUK PAMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYXalollleM MHpe KakK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MO3HAHMM NTPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH Mpo0IemM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHWIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHA MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PeCcypcHble  NpPoOJEeMbl  Pa3BUTHUS
YeJIOBEYECTBA, MOMCKA MyTel BhIXO/a U3 II00ATBHBIX IKOJIOTHYECKUX MPOoOJieM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (DOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTHYECKUX 3HAHMM B LEJAX
MOBBIIICHUS OO0IIel  KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOM IPaMOTHOCTH oOydaromuxcs, (GopMupyeMoit
pU U3y4eHUH OUOJIOTUH;

IIOHMMAHUE CYLIHOCTH METOJOB ITO3HAHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHMS JJIs aHaiu3a u
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEr0 MUPA U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LEJbIO MTOTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
penieHust Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATENBHOCTD NHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHWIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYUYEHHIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHS y4eOHOro mpenmera «buomorus
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) O0IeHayYHbIE MOHSATHUS, OTPaXKaIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTus, SBJICHHE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHUE,  WU3MEpPEHHE, OKCIEPUMEHT U  JAPYrux),
yHUBEpCaJIbHbIE YyueOHbIC JeWCTBHUS (TO3HABAaTENbHbIE, KOMMYHUKATHBHBIC,

PETYJISATUBHEIC), o0ecrieunBaroIme (dbopMHupoBaHUE (YHKIIMOHATIBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTh
O0yJaroIITIXCsI HCIIOJIb30BaTh OCBOECHHEBIE MEXIUCITUTUTMHAPHEIE,

MHPOBO33PCHUYCCKUE 3HAHUS W  YHUBEpCAIbHBIC YydueOHBIE JCHCTBUS B
MO3HABATEILHON 1 COIMAIbHON MPaKTHKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIETro
o0pa30BaHus JOJIKHBI OTPaXaTh:

OBaaaenune YHHUBepPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbLHBLIMH
AeUCTBUSIMM:

1) 60a30BbIe JJOrHUecKHue AeHCTBHA:

CaMOCTOSITeILHO  (OPMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWHM 3HAHWKA TPHUEMBI JIOTUYSCKOTO MBIIIICHUS
(amanu3a, cMHTE3a, CPaBHECHMS, KIIacCU(HUKAIINK, 000OIICHUS), paCKPBIBAaTh CMBICI
OMOJIOTMYECKUX TOHATHUN (BBIACIATh MX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3H C JIDYTUMH TTOHATHSIMH);

OTIPENCISITh 1EIU JEATEeILHOCTH, 3aJaBas TapamMeTpbl W KPUTEPHUH UX
JOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUIsl 0ObSICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU ITPUPOIBI;

CTPOUTHh JIOTMUECKHE PACCYXKJCHHS (MHIYKTUBHBIC, JICIYKTUBHBIC, IO
aHAJIOTHH), BBISABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMaTPHUBACMBIX
SBIICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSTH CXEMHO-MO/IeJIbHBIE cpeacTBa JUISI MIPEACTABIICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3y4aeMbIX OHOJOTHYECKHUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  PA3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHS MPOOJEMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCSA
MaTepHATBHBIX M HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YyJIbTATOB
EJIsIM, OLICHUBATh PUCKH MOCIIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBINIOJNHATH pabOTy B  YCIOBHUSX  PEAITBHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUSI;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIEA0BATEIbLCKHE AeliCTBUA:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSTEILHOMY IMTOUCKY METOIOB PEIICHUS MTPAKTUYSCKUX 3a]1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BATh PA3IMYHBIC BHUIBI JICSITEIBHOCTH 10 TOJIYYEHHUIO HOBOTO
3HAHMS, €Tr0 WHTEPIpPETAlHH, MNPEeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3JIaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOAAMMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOMU
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisi J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

OCYIIECTBIISITh IEJICHAINIPABICHHBII TIOUCK TEepeHoca CPEACTB M CIOCO00B
JENCTBUA B PO ECCHOHANTBHYIO CPEy;

yMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JacTH
KU3ZHEIEATebHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJCH, MpeJjiaraTb OPUTHHAILHBIC MOIXOIbI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(MOpPMAIUH (TEKCTEe Y4eOHOTOo
MOCOOMs, HAYYHO-TIOMYJISIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



UHGOPMAIIMIO PA3INYHBIX BUOB U (POPM IpeACTaBICHUS, KpUTHUECKH OLIEHUBAThH
e€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNUBOCTb;

(GopMyJIMpOBaTh 3allpOChl U MPUMEHATh Pa3IMYHbIE METObI IPU IOUCKE U
orbope Ouosorndeckor MHMOpMaIKM, HEOOXOAUMOM JIJisi BBITIOJTHEHUS YYEOHBIX
3ajJ1ay;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KyJIbTYPYy aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMy  IpPEICTABICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduku, IUarpaMMmsbl, TaOIHIIbI, PUCYHKH
H ApyToe);

UCIIOJIb30BaTh HAyuyHBIM $A3BIK B KadecTBe CpeAcTBa Mpu padoTe ¢
Oouonornmueckoil WHGpOpManuend: NPUMEHATh XHUMHUYECKHe, (Qu3uueckne WU
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (OpMyJibl, aOOpeBUATypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W INPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEICTBA
HaTJISAHOCTH;

BJa/J€Th  HABbIKAMU  pAclO3HAaBaHMs M 3alIUTBl  MHPOpMALUH,
MH(OpPMATMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJaieHHe YHUBEPCAJIbHBIMA KOMMYHHKATUBHBIMH AefiCTBUSIMM:

1) oOmenme:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JINAJIOTe WJIM JUCKYCCHM IO CYLIECTBY OOCYy)KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCUTENIBHO BBINOJIHEHMS IpeiiaraeMoin
3aJa4i, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH TMO3HIMHA APYTHX YYaCTHHUKOB
JIaJIoTa WA JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHMs, MOHUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MJIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CHOCOOaMHU OOIIEHHS M B3aUMOJEUCTBHS, NOHUMATh
HaMEPEHUs APYTUX JIIOJAEH, MPOSIBIATh YBaAKUTEIbHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOM hopme popMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JAaraTb CBOI TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAas J1esiTeJIbHOCTD:

NOHUMATh U KCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBbIX (HOPM B3aUMOJEHCTBUS MPHU PEIIEHUH Y4eOHOM 3a1auH;

BBIOMpaTh TEMAaTUKYy W METOJbl COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJIOT0 YIE€HA KOJIEKTUBA;



NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JCHUCTBUMH,
pacmpeiensaTh pojad ¢ Y4€TOM MHEHHMH YYacTHHKOB, OOCYXJATh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIaJa M KAXKAOTO YYaCTHHKA KOMAaHIbl B
001t pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaaraTb HOBBIE MPOEKTHI, OLECHWBAThL HAEU C NO3UIUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHne YHMBEPCAIbHBIMH PEryJATHUBHBIMU AeHCTBUSIMH:

1) camoopranu3amnus:

WCIIOJIb30BaTh OWMOJOTUYECKHWE 3HAHWUS IS BBISBICHHS MPOOJIEM M UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BEIOWpAaTh HAa OCHOBE OHMOJIOTWMYECKWX 3HAHWUW IIEJIEBHIE W CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHSIX M MOCTYNKAax MO OTHOILIEHHUIO K >KMBOHM MPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBJISATh IMO3HABATEIBHYIO JESATEIbHOCTD, BBIABISATH
npo0eMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 0Opa30BaTeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh [UIAH PEHIEHUs NpoOJeMbl C  y4ETOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYAaLIUSIM;

pacuupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTECHUM;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peIIEeHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIUPOKOW HJPYyAUIMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATE CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LESAM;

BJIaJICTh ~ HAaBBbIKAMU  TO3HABATEIBLHONW  peduieKCMM  Kak  OCO3HaHMS
COBEpIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJIbTATOB H
OCHOBaHMM, MCIOJB30BaTh MPUEMBI PeQIICKCUU ISl OIEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILICHMBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEMICHUS IO HUX
CHIKECHUIO;



NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX TMPU aHAIW3Ee pe3yIbTaTOB
NEeSTEHbHOCTH;

3) npuHATHE ce0sl U APYTUX:

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3E pPe3yIbTaToOB
NEeSTENHHOCTH;

IIPU3HABATh CBOE IIPABO U MPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOTO YeTIOBEKA.

ITPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT CHEIUPUIECKUE ISl yueOHOTo mpeaMeTa «bromorus
HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI IEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHWI B Pa3WYHBIX YUYEOHBIX CUTyalUsIX, a TaKXe B peaIbHBIX
JKU3HEHHBIX CUTYyallMsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
PE3ybTAThI MIPEACTABICHBI TIO TOJ1aM O0YUYCHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTHU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JJIsI PELLICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKAHUE OUOJOTUYECKUX TEPMHUHOB M TOHSITHIL:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BEIIeCTB U IpeBpalleHue
SHEPIUM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OPraHU3AIMUs KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OWOJIOTMYECKUE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpAJbHAS JOTrMa MOJCKYJsIpHONH Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunioBa) u y4yenust (0 1eHTpax MHOT000pas3usi u
MPOUCXOKIEHUS KyJIbTypHbIX pacrennii H. W. BaBunoBa), onpenensTe IpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJaMU HAy4YHOT'O MO3HAHUs B OMOJIOTUU: HAOIIOACHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHUM, OpraHu3aiusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJIy HCCIIElyeMbIMH BEIIMYMHAMHU, OOBSCHEHUE IMOJTYUYEHHBIX



pE3ybTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOPUNA M 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIIECTB M MPEBPALICHHS SHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHUSI, PA3MHOXKEHHS, HWHIUBUAYaJIbHOTO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTMYECKHUX
IIPOLIECCOB U SIBJICHUM, JJISI NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KU3HU C IeNplo obecredeHuss 0e30MacHOCTH CBOETO 3A0POBbS M 3/10POBbA
OKPY>KAIOIIUX JII0IeH, COOIIOIEHUSI HOPM IPAMOTHOTO MOBEJEHUS B OKPY Karolei
IPUPOJIHON cpese, TMOHUMaHUE HEOOXOJWMOCTH WCIOJIb30BaHUS JTOCTH)KCHHUN
COBpEMEHHOW  OmomorMu W OWOTEXHONOTHA I  pPalHdOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE pellaTh »3JIEMEHTAapHble TIE€HEeTHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEUIMBaHUE, CICTUICHHOE HAacleIOBaHUEe, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAHMS JJsl MPEICKa3aHusl HaClIeJJOBaHHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYecKHe padoThl, cOOJI0AAThH
mpaBuiIa mpu paboTe ¢ yueOHBIM U Ta00pATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOW MH(MOpMAaIMU, HAYIHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIENIOBaHUII B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

yMEHUE CO3/1aBaThb COOCTBEHHbBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast GMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCII0JIb30BATh NOHATUIHBIN anmapaT OMOJIOTUH.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJIOTUHU B CUCTEME HAYYHOI'O
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKHX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATBHON
I'PaMOTHOCTH YeJIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a71a4;

YMEHHUE PACKpbIBATh COJIEp)KaHHE OHOJIOTMYECKUX TEPMUHOB WM TOHSITHM:
BU/JI, MOMYJIALMS, TeHODOH/, IBOIIONMS, IBIKYIIHUE CHIbI ((PAaKTOPBI) IBOIIOLINH,
IPUCIIOCOOIIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBI,



DKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHTHI, I[eMU MUTAHUS,
HKOJIOTHYECKas pamua, OMoreoreHos, onocdepa;

yMEHUE Hu3araTh OWOJOTHYEeCKHue TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. bapa, uepenoBaHus IaBHBIX HaIlpaBiICHUN U
nytei sBomorun A. H. CesepruioBa, yuenust o o6uocepe B. 1. Bepnaackoro),
OTIPEIEISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIOICHHUE U
OMMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEXy HWCCICIyEeMbIMH BEIWYMHAMHU, OOBSCHEHHE IMOJYYECHHBIX
pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSTHM, TEOpPUUA M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJALNUNA, MPOIYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreoeHO30B U  JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHHUs, MPHUCHIOCOOJICHHOCTH
OpPTaHMU3MOB, JIEHCTBUSI SKOJOTHYECKHX (DAaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTECHHBIX M3MEHEHUU B
HPKOCHUCTEMaX CBOEW MECTHOCTH, KPYTrOBOpPOTa BEIIECTB U OHMOr€OXUMHYECKHUX
ITUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsl OOBSICHEHHS] OHOJOTUYECKHUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHUS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOM
XKU3HH C LeJbl0 o0ecreyeHus: Oe30IacHOCTH CBOETO 30pOBbS M 30pPOBBS
OKPY>KaIOIIUX JIIOICH, COOMIOIEHUSI HOPM IPAaMOTHOTO MOBEJEHUS B OKPY KaroIIei
MPUPOIHON cpesie, MOHUMaHWe HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TPUPOAOTIOIH30BaHNUS;

yMEHHE peliaTh dJIeMEHTapHble OMOJIOTHMYECKUE 3a/aul, COCTABISATH CXEMBI
MepeHoca BEIIECTB U IHEPTUM B IKOCHUCTEMaxX (1€ MUTAHUS ),

YMEHHUE BBIMOJHATh J1TA0OpAaTOpHBIE M TpaKTU4YECKHe pPaboThl, COOII0IAThH
npaBuiia Ipu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOW MH(MOpMAaINU, HAYIHO-OMYJISIPHbIC
MaTepuaiabl),  pacCMaTpuBaTh  TJIOOAJNbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHHIO K HUM COOCTBEHHYIO MO3ULIHIO;

yMEHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011asi 6MOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh NOHSATUITHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaunMmeHoBaHHue pa3aesioB U TeM nudpoBbie
Ne ni/nt P Konrtpoasnbsie IIpakTnuyeckmue (upp )
MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcebl
bu6 OK
buonorus kak Hayka 2 0.5 uonmoTexa [
https://m.edsoo.ru/7f41c292
JKuBBIe cuCcTEMBI U UX OpraHu3aIus 1 bubmnorexa [IOK
p H https://m.edsoo.ru/7f41c292
XUMHUYECKHUH COCTaB U CTPOECHHUE KIETKHU 8 1 buGmnorexa [IOK
P https://m.edsoo.ru/7f41¢292
bub6morexa [JOK
Kn3neneaTeIbHOCTD KIIETKH 6
https://m.edsoo.ru/7f41c292
Pa3zmHuoxeHne 1 MHIUBUAYAJIbHOE Pa3BUTHE 5 1 bubnmoreka [JOK
Opra’Hu3MoOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh U N3MEHYUBOCTD g 15 bu6mmoreka [IOK
OpraHu3MoB ' https://m.edsoo.ru/7f41¢292
Cenekuusi oprann3MoB. OCHOBBI 3 Bbu6mmorexa [JOK
OMOTEXHOJIOTUHA https://m.edsoo.ru/7f41c292
bub6morexa [JOK
PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4



11 KJIACC

KoaugecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3aesioB U TeM u(poBkbIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (witepp )
NMPOrpamMMbl Bceero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
b K
DBOIIONUOHHAST OHOJIOTHUSA 9 1 nosmorexa O
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
OprauusMel 1 OKpyrKarolas cpena 5 1 bubmmorexa LHOK
p Py B peAt https://m.edsoo.ru/7f41cc74
Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa TIOK
B https://m.edsoo.ru/7f41cc74
PesepBHoe BpeMs 2 Bubmrorexa IIOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIEKTPOHHBIE
ara uudgposbie
Tema ypoka Kontpoabnbie IIpakTuueckue A op
Bcero u3yyeHusi o0pa3oBaTeJIbHbIEC
padoThbI padoThbI
pecypcbl
bu6mmorexa [IOK
buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1b1 TO3HAHUS KUBOU MPHUPOIBI.
[TpakTrueckas padora Ne 1
«HMcnonp30BaHue pa3IMYHbIX 1 0.5 brbmmorexa [TOK
P ' https://m.eds00.ru/863e6122
METO/IOB IIPY U3YUYEHUU
OMOOTHUYECKUX 0OBEKTOBY
buosiornueckue cuctemsl, Mpouecchl 1 bubnuorexa [JOK
U UX U3YYCHUE https://m.edsoo.ru/863e6564
XUMUYECKUM cocTaB KJIeTKHU. Bosia u ] bubmuoreka [{OK
MUHEpPaJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
benku. CocTaB u cTpoeHue 6enKoB 1
P https://m.edsoo.ru/863e6b72
depMeHTBI — OMOJIOTHYECKUE
karanu3aTopsl. JlabopaTopHas
paborta Ne 1 «M3yuenue | 0.5 bubnnorexa [JOK
KaTJINTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
Yraeroasl. JIunuapl 1 no/motera [0

https://m.eds00.ru/863e6870




bu6nuorexa [JOK

8 Hywaentoneie kuerorsl. ATO https://m.edsoo.ru/863e6d5c
9 HcTopus n MeToabl U3ydeHus bubmmorexa [IOK
kietku. Kietounas teopust https://m.edsoo.ru/863e6e88
10 KneTka kak 1enoctHas xuBas
cucrema
CtpoeHne 3yKapuoTHYECKOU KIETKH.
JlaGopatopHnast pabora Ne 2
«3yueHue cTpoeHHs KIETOK bubmuorexa [JOK
11 pacTeHUi, >KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.1u/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TrOTOBBIX MUKpOIIpErapaTax U ux
OTIHICAHHE»
bu6muorexa [JOK
12 OOMeH BelIecTB WM METab0IU3M hitps:/m.edsoo.ru/8636766¢
13 ®doTocuHTEe3. XEMOCHUHTE3 bubmmorexa [IOK
https://m.edsoo.ru/863e7c98
14 DHepreTUIecKuii 0OMeH bubmmorexa [IOK
https://m.edsoo.ru/863e7aae
JKv3HeHHBIN LMK KiIeTKu. [leneHue
KkieTku. Mutos. JlabopaTopHas
15 paborta Ne 3 «Habnronenue Mmutosa B 0.5 bubmorexa LHOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakius bubmuoreka [JOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OunocuHTE3 OENKa buGnnorexa [IOK
https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HA — bubnnorexa [JOK



BUPYCHI

https://m.edsoo.ru/863e7540
bubmuoreka [JOK

19 @OpMBI pa3sMHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJOBBIX
KJ1eTOK. OTI010TBOPEHHUE.
)1 JlaGopatopHas pabota Ne 4 0.5 bubnnorexa [JOK
«HM3ydenne cTpoeHus MOJIOBBIX https://m.edsoo.1u/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
” WNupuBunyansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka o bubnuorexa [JOK
HaCJICICTBEHHOCTU ¥ U3MEHYHUBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOruOpuaHOE bubmmorexa LIOK
https://m.eds00.ru/863e8878
CKpEITUBaHNE
WTHOPUIHOC CKpEIMBaHKUE. 3aKOH
25 iICSaBI/II():I/If/IOI‘O H;cnljz[OBaHHﬂ bubnmorexa [TOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHO€e HacjaeJOBaHuEe
npu3HakoB. JJaboparopHas padora
26 Ne 5 «3yueHue pe3ynbTaToB 0.5 bubnnorexa [HOK
MOHOTUOPHUIHOTO U TUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpEIMBaHUs y IPO30(UIIBI HA
TOTOBBIX MHKpOIIpenapaTax»
27 I'enetuka nona. HaciaenoBanue bu6mmoreka [JOK



28

29

30

31

32

33

34

MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

W3menuuBocth. HenacnenctsenHas
M3MEHYHMBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue
MOJU(PUKAITMOHHON H3MEHYHBOCTH,
MIOCTPOCHHE BapUAI[MOHHOIO psja U
BAPUALIMOHHON KPUBON»
HacnenctBeHHast U3MEHYMBOCTD.
JlaGopaTopnas pabora Ne 7.
«AHanu3 MyTanuil y 1po30Qpuiisl Ha
TOTOBBIX MUKpOTIpenapaTax»

I'enetnka yemoBeka

PesepBHbIit ypok. O600IIeHNE 10
Teme «HacaencTBeHHOCTD U
HU3MCHYUBOCTHL OPraHU3MOB»

Cenekius Kak HayKa U MPOIECC

MeToabl U JOCTUKEHUS CEIEKLIIUN
pacTeHUI U )KUBOTHBIX
buotexHosorust Kak oTpacib
MIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

0.5

0.5

https://m.edso00.ru/863e8c60

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmorekxa [JOK
https://m.edsoo.ru/863e8efe

bu6nmorexa [JOK
https://m.edsoo.ru/863e8d78

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bubnnoreka [IOK
https://m.eds00.ru/863e9336




11 KJIACC

KoanuecTBO 9acoB DJIEKTPOHHbIE
aTa nudpoBbie
Tema ypoka KonTpoabubie IIpakTHuyeckue A p
Bcero H3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThbI
pecypcbl
" bubnuorexa [JOK
OBOJIIOLMS U METOJIbI €€ U3yUEHHUS 1
https://m.edsoo.ru/863ea20e
Hcropus pasButus npeacTaBieHUR | bubnnorexa [JOK
00 3BOTIOIINHT https://m.eds00.1u/863e¢9570
bubnuoreka IHOK
MuUKpO3BOTIOLMS 1 nommorexa I
https://m.edsoo.ru/863e9cle
[Tonynsiuust Kak 3eMeHTapHast
€IUHUIA BUA U DBOJIIOIHH.
bu6mmorexa [JOK
JlaGopaTtopnas padota Ne 1 1 0.5
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPUIO»
JIBxyIme cuiibl (3J1IeMEHTapHbIE | bubnuorexa [JOK
(bakTOpBI) PBOTIOIIUN https://m.edsoo.ru/863e9da4
bubnnoreka [IOK
EctecTBenHbIi 0TOOp U €ro (PopMBI 1
p Gop https://m.edsoo.ru/863e9ed0
Pe3ynbTate! 3BOIIOIMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
BUJ000pazoBanue. JlabopatopHas | 0.5 bubnuotexa [JOK

pabota Ne 2 «Onucanue

IPUCTIOCOOJIEHHOCTH OpraHu3Ma u eé

OTHOCHUTCIIBHOI'O XapaKTepa»

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

Hanpasnenus u nytu
MaKpO3BOIIOIUU

bu6mmorekxa [JOK
https://m.edso00.ru/863e9cle




9 HeobpaTumocTs 3BOMIOIINN
10 Hcropus xu3Hu Ha 3emiie 1 METO/bI
e€ u3yueHus
1 ['mnoTtessl MPOUCXOKIACHUS KUZHA bubnnorexa [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMJie 1o 3paM U bubmuorexa [JOK
repuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOTIOIUN
PacCTUTENBHOTO U JKUBOTHOTO MHUpa.
13 [IpakTuueckas padora Ne 1 0.5 bubnnorexa [IOK
«3yueHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUICKITUSX)
14 CoBpeMeHHas cucrema bubnnorexa [JOK
OpPraHu4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIUS YeJIOoBeKa (aHTPOIOreHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JIBrxyuiue cuibl (hakTopbl) bubnnorexa [JOK
aHTpOIOreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOIOINA
YyeJioBeKa
18 UYenoseueckue pacsl U IPUPOJHBIE bu6nuoreka [IOK
aJanTanny YyejloBeKa https://m.edsoo.ru/863eaea2
PesepBHrIit ypok. O6001IeHNE 10
19 TeMe «BO3HHKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOTHSI KaK HayKa
21 Cpenpl OOUTaHMS U SKOJIOTHYECKUE bu6nmnoreka [JOK



(baxTopbI

AOluoTtnveckue (HhaKTophl.
JlaGopaTopnas padota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

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

N bu6mmoreka [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa
bu6mmoreka [JOK
23 bromitieckite GaxTopel https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiiun. [IpakTudeckast pabota
24 Neo 2 «Iloxcuét mroTHOCTH 0.5
MOMYJISIIUNA Pa3HBIX BUIOB
pacTeHuin»
’5 Coo0riecTBa OpraHU3MOB — bubnmnorexa [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeJId YKOCHCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubmorexa LHOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykieccus
28 [Ipupoaubie 3K0CHCTEMBI
29 AHTpONIOTE€HHBIE YKOCUCTEMBI
30 Buocdepa — rmobanbras bubmmorexa [IOK
JKOCHUCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexa [JOK

6uocdepsl

https://m.edso0.ru/863ebd16




32 YenoseuecTBo B Onochepe 3emiu 1

13 CocymiecTBoBaHUE TPUPOJBI U | bubnuorexa [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblil ypok. O600111€HE TEMBI

34 «Coo01ecTBa 1 HYKOJIOTHIECKUE 1
CHUCTEMBI»
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[TPOT'PAMME 34 0 23



IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJBbHOH NPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMHPOBAaHHOCTh 3HAHMK O MECTE M POJM OHMOJIOTHU B CHUCTEME
HAy4YHOT'O 3HaHMS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCHHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
ouosioruy; (yHKIMOHAJIBLHONW I'PAaMOTHOCTH 4YeJIOBEKAa JJs PELIeHUs

KU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHSATUM: KU3Hb, KJIETKA, OPTaHU3M; MeTa0oanu3M (0OMEH BEIIeCTB U
MIpEeBpaleHHe DSHEPruM), TI'OMEeOCcTa3 (camMOoperyssuus), ypOoBHEBas
OpraHM3alMsl KUBBIX CHUCTEM, CaMOBOCIIPOM3BENCHUE (PENpPOLYKIIMS),

HACJICACTBEHHOCTb, UBMCHYUBOCTD, POCT U pa3BUTUC

YMeHue u3naratb OMONIOTHYECKHE TEOPHH (KIETOYHAs, XpPOMOCOMHas,
MyTaimonHas ), 3akonbl (I'. Menaensa, T. Moprana, H.1. BaBusnosa) u
yueHHus: (0 IIEHTpax MHOTrooOpa3usi U TMPOUCXOXKICHHUS KYJIbTYPHBIX
pactennii H.11. BaBuinosa), onpenensaTts rpaHULbl UX IPUMEHUMOCTH K

JKHNBBIM CUCTCMaM

VYMmenue BJIaACTb MCTOAAMU HAYYHOI'O IIO3HAHUA B Ounoyorun
(Ha6J’IIO,Z[eHI/Ie U OIIKMCAHHC JXHUBBIX CHUCTCM, IIPOLCCCOB H HBHeHHﬁ;
opranu3anus n IMPOBECACHUC OHOJIOrTYECKOro OKCIICPUMCHTA,
BBIJIBHKCHHEC THUITIOTE3BI, BBISIBIICHUC 3aBHCUMOCTH MCXKOY
HUCCICAYCMBbIMH BCIIMYMHAMU, 00BsICHEHHUE MMOJIYYCHHBIX PC3YJIbTATOB,
HCIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU ITOJTYUYCHHBIX peBy.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KJIETOK
MPOKAPUOT U OYKApPHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MoOB;  OCOOCHHOCTM  MpoLEcCOB OOMEHa BEHIECTB |
MpeBpalleHus] dHEpruu B KIeTKe, (POTOCHHTE3a, MIACTHUYECKOro U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meko3a,
OIUIOIOTBOPEHUS,  PAa3MHOXKCHHS,  WHIAMBHIYAIHHOTO  Pa3BUTHS

opranusma (OHTOT'€HE3)

YMenue IIPUMCHATH ITOJIYYCHHBIC 3HaHUA JII 0OBSACHEHNS



OMOJIOTUYECKHX TPOIECCOB U SBICHHUMU, JUIS TPUHSITHS TPAKTHUYECKUX
pelIeHHI B TOBCETHEBHON KHM3HM B LIEJSIX o0ecrieueHHs 6€301macHOCTH
CBOETO 3/I0POBBS H 3/I0POBbS OKPYKAIOIIUX JIO/IEH, COOMI0AEHNUSI HOPM
IrpaMOTHOTO TOBEJEHUS B  OKpYXawlled NpupoaHoil  cpere;
[IOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOM OHOJOTMU U OMOTEXHOJOTHMH [UIsi pallOHaIbHOIO

MMpUPOAOII0JIb30BAHU A

YMenue peiiaTth JJCMCHTAPHBIC T'CHCTHUYCCKUC 3ajadid Ha MOHO- U
IUTHOPUIIHOE CKpElMBaHMe, CIETJICHHOE HACJIEOBAaHUE; COCTABIAThH
CXeMbl ~ MOHOTHOPHIHOTO  CKpPEIIMBAHWSA  JUIi  IPEICKa3aHusd
HacJIeJOBaHMs MPU3HAKOB y OPTaHU3MOB

YMeHue BBINONHATH JIaO0OpaTOpHBIE U TMpaKTUYECKue padoThl,
coOmofaTh mpaBuia Mpu pabore C¢ yd4eOHBIM U J1TaOOPaTOPHBIM

obopynoBaHueM

10

11 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

YMeHne KpUTHYECKH OLEHHBATh U WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO COJIep)KaHMS, BKITIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX UCTOYHHKOB (CMMU, HayyHO-IONYJSPHBIE MaTepUAIIbI);
ATHUYECKHE AacCMeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOTHH,

MEAUIINHE, OMOTEXHOJIOTHHI

VYMeHnue co3naBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHMS,
0000111ast OMOJOTHYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX HUCTOYHUKOB,

Ir'paMOTHO HCIIOJIb30BATH MOHATUNHBIN arrapar Ouosoruu

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o0mero 00pa3oBaHusi

CdopmMupoBaHHOCTH 3HAHUK O MECTe U POJM OMOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTUHBI MUPA M HAyYHOTO MUPOBO33PEHUS; O
BKJIAZIC POCCHUUCKHX W 3apyOexHBIX YYEHBIX-OHMOJIOTOB B Pa3BHTHE
Ouosiorny; (YHKIMOHAILHOW TPaMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS
KU3HEHHBIX 33724

YMeHHe pacKphIBaTh COJCpKAHWE OHOJIOTUYECKHX TEPMHHOB U
MOHSTHW: BUJ, TOMYJISIIKS, TeHO(OH/I, DBOJIOIMS, IBIKYIIUE CHJIIBI

(dakTopsr) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpraHU3MOB,



BH1000pa3oBaHMeE, DKOJIOTHYECKHE (dhaxTopHI, DKOCHUCTEMA,
HpO[[yI_[eHTBI, KOHCYMCHTBI, peIIyI_IeHTbI, nemnn nuTaHusd,

IKOJIOTHYECKast MUpaMuia, OMOTeoreHos3, ornochepa

YMenue uznaraTb OMOIOTHUECKUE TeOpHH (IBOJIOIMOHHAS Teopus Y.
JapBuHa, cHHTETHMYECKass TEOpHUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsleBoro cxojactBa K.M. bapa, uepenosanus
[JIaBHBIX HampasieHui u myreit sBomonuu A.H. CeBeprioa, yueHus o
o6uocpepe B.M.  Bepnaackoro), ompenensiTb  IpaHUIBl  HX

IMPUMCHUMOCTHU K )KUBBIM CUCTCMaM

YMenue BJIaACTb MCTOAAMHU HAYYHOI'0O IIO3HAHUA B OnoyIorun
(Ha6HIOI[eHI/IC U OINMHMCAHUC KUBBIX CUCTCM, IHPOHCCCOB U HBHCHHﬁ;
opraHnu3anusa u IIPOBCACHUC OMOJIOTMYECKOrO OKCIICPHUMCEHTA,
BBIZIBUKCHHEC THUIIOTE3BI, BBISIBJICHUC 3aBHCUMOCTH MCXKIY
HCCICAYCMBbIMH BCIMYNHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB;, YMCHHUC

ACJIaTh BBIBOAbBI HAa OCHOBAHUU ITOJTYYCHHBIX pe3ynBTaTOB)

Ymenue BBIJICIISTh CYIIECTBEHHbIE MIPU3HAKH CTPOCHUs
OMOJIOTMYEeCKUX  OOBEKTOB:  BMJOB, MONYJSILMHA, POAYLEHTOB,
KOHCYMEHTOB,  pPEAYLEHTOB,  OHOreollEHO30B U  DKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHON U3MEHUYUBOCTH,
€CTeCTBEHHOTO  O0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHu3MOB, JEMCTBUSA HKOJOTMYECKUX (PAKTOPOB HA OpraHU3MBI,
IIEpeHoca BEIIECTB M NIOTOKA SHEPTUU B 3KOCUCTEMAX, aHTPOIIOT€HHBIX
MU3MEHEHUH B 3KOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BELECTB U

OMOTre0OXMMHYECKUX IUKJIOB B Orochepe

yMCHI/IC HpI/IMeHSITI) HOJIy‘ICHHI:Ie 3HAHUA JJIA 06’I)SICHCHI/I$I
OHMOJIOTUYECKHUX TIPOIECCOB W SIBICHHM, JUIS TIPUHITHS MPAKTHUCCKUX
pelieHui B MOBCETHEBHOM JKM3HU B IEJIIX 00ECIICUCHHS O€301aCHOCTH
CBOECTO 37I0POBbBS M 37I0POBbS OKPYKAIOIINX JIFOJICH, COOTFOICHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXKalolllell MPUPOAHON  cpere;
[IOHMMAaHHE HEOOXOIMMOCTH HCIIOIL30BaHUA JIOCTHIKEHUH

COBPEMEHHOM OMOJIOTHH JISl PAaLlMOHAIBHOTO IPUPOI0TIONb30BAHUS

YMmenue pe€maTb 3JIEMCHTApPHBIC OMOJIOrYeCKUe 3aga4u, COCTaBJIATH

CXEMBI MIepeHOCca BELIECTB U SHEPTUHU B dKOcUcTeMax (LN MUTAHNSA)

VYMeHHe BBINONHATH JIAOOpAaTOpHBIE W NpPaKTHYECKHe paloTHl,
coOmonaTh mnpaBwia npu pabore ¢ ydyeOHBIM U J1a0OpPATOPHBIM

o0opymoBaHueM

YMeHne KpUTHYECKH OLEHHBATh W WHTEPHIPETHPOBATH MH(OPMAIIHIO
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OMOJIOTNYECKOTO COMIEepKaHMs, BKIIOYAOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3InuHbIX UCTOYHUKOB (CMMU, HayyHO-IIOMY/IsIpHBIE MaTepHabl);
paccMaTpuBaTh rino6aabHbIE 9KOJIOTHYECKHE poOIEeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
HO3ULIUIO

YMeHue co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHUS,

000011ast 6MOTOTUYECKYI0 MHPOPMAITUIO U3 HECKOJbKHX MCTOYHUKOB,

T'paMOTHO HCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHoJIOTuHn



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
1

1.1

1.2

IIpoBepsiemMblii 371eMEeHT cOepP:KAHUSA

Buosnorus xak Hayka

buonorus — Hayka o >xuBoil mpupoze. Ponb Ouonorun B GpopMHpOBaHUU
COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTemMa OHMOIOrHYeCKUX HAYK

MeToab! TO3HAHUS KUBOW MPHUPO/IbI (HA0II0IeHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccupukanys, MOACIUPOBAHHUE, CTaTUCTHUYEcKas oOpaboTka

JTAaHHBIX )

JKuBnIle cucTeMBI 1 HX opraHnu3anms

2.1

Kusble cucteMbl (OMocHcTEMBI) Kak IpeaMeT u3ydeHus ouonoruu. CBoicTBa

OuocucTeM U UX pa3HOOOpasue

22

YpoBHU OpraHu3zanu OMOCUCTEM: MOJIEKYIISIPHO-T€HETUUYECKUM, KIETOUHbIH,

OpraHU3MEHHbIH, MOMYJIILMOHHO-BUI0BO, SKOCUCTEMHBIH, OMOC(hepHbIN

3.1

3.2

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUN COCTAB KJIETKH. XHWMHYECKHE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpO3JIEeMEHTbl. Boxa u MuHepanbHble BemiecrBa. {DyHKIMM BOABI U

MHUHCPAJIbHBIX BCIICCTB B KIICTKE. HozmepxcaHHe OCMOTHYECKOTO OajaHca

benku. CoctaB u ctpoeHue 0eaKoB. AMHUHOKHUCIOTBI — MOHOMEPHI OENIKOB.
He3ameHnMble M 3aMEHUMBIE AMMHOKHCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YpOoBHHU CTPYKTYpbI OETTKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS
U 4eTBEPTUYHAS CTPYKTypa). XUMHUECKUE CBOWCTBa OenKkoB. buonornueckue
(GyHKIMU OEIKOB.

depmeHTHI — Onoornyeckue katanmu3atopbl. CTpoeHne pepMeHTa: aKTUBHBIN
HeHTp, cyocTtpatHas crneunpuunoctb. Kodepmentsl. Butamunbl. OTnnums

(hepMEHTOB OT HEOPTAHMUYECKUX KATAIN3aTOPOB

33

YrimeBoapl:  MoOHOcaxapuiel  (DJIFOKO3a, pubo3a ©  J1e30KcHpub03a),
aucaxapujibl (caxaposa, JIaKTo3a) M ToJiucaxapuabl (Kpaxmai, TJIHKOTEH,
HEJUTI0103a). bruonornueckue GyHKIIUN YTIIEBOAOB.

Jlunuael:  Tpurmnepunsl, crepounabl, (ochomunuasl. ['mapodumsHO-
ruapodoOHbIe cBoiicTBa. buonormueckue dyHkumu aunuaoB. CpaBHEHHE

YrJICBOJAOB, OEJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxnennoseie xucnorsl: JIHK wu PHK. Hykneormasr — MoHOMepHI
HykJIeuHOBBIX KucioT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenune u QpyHKIum

PHK. AT®: ctpoenue u GyHKIMH



3.5

3.6

3.7

Hwuronorus — Hayka o kierke. Kiietounas teopusi. MeToapl U3y4eHust KIETOK

Knerka kak nenoctHast xuBasi cuctema. O011e MpU3HaKK KIETOK: 3aMKHYTas
HapykHas MmeMOpaHna, mosiekysel JIHK kak reHeTwueckuil anmapar, cuctema

cuHTe3a Oelika

Tunsl KJIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTPOCHHUS TPOKAPUOTHUYECKOW KJeTKH. KileTouHass CcTeHKa OaKTepui.
CrpoeHue >yKapuOTHYECKOW KJIETKH. OCHOBHBIE OTJIWYHUS PACTHUTEIHHOM,

KHUBOTHON M I'PUOHON KIIETKU

3.8

[ToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAIMKC, UX
¢ynkuun. [Inasmarudeckass memOpana, e€ cBoiicTBa u GyHKiuu. L{utomnazma
u € opranounil. OTHOMEeMOpaHHbIE OPraHOUIbI KIETKH: SHIOMIa3MaTHUeCKas
cetb (DIIC), ammapar ['ombmxu, nm3ocombl. [1o1yaBTOHOMHBIE OpPTaHOWIBI
KJICTKU: MUTOXOHAPUH, Iu1acTubl. [IporcxoxxaeHne MUTOXOHAPUN U TUIACTUAL.
Bugp! mnactun. HememOpanHble opraHOMABI KIETKU: PUOOCOMBI, KIETOUHBIN

LECHTP, pCCHUYKH, KT'YTUKH. (DYHKHI/II/I OpPraHoua0B KIICTKH. Bxmouenus

3.9

3.10

4.1

4.2

43

Snpo — perynaropHblidi neHTp KieTku. CTpoeHue smpa: siaepHas 000JouKa,

KapuoIilia3Ma, XpoOMaTUH, SAPbIIIKO. XpOMOCOMBI
TpchnopT BCHICCTB B KJIICTKC
}KI/ISHGI[CSITCJ'IBHOCTB KIICTKHU

OOMeH BerecTB, WK MeTa0oIM3M. ACCUMIIIALUSA (TUTACTUYECKUT OOMEH) U
JTUCCUMUTISIIINS (SHEPreTHUEeCKUii 0OMEH) — JIB€ CTOPOHBI €UHOTO Ipoliecca
Merabonu3ma. Tumbsl oOMeHa BEUIECTB: aBTOTPOQHBIM U TETEPOTPOQPHBIM.

Poinb ¢pepMeHTOB B 0OMEHE BEILECTB U MIPEBPAILEHIH YHEPTUU B KIIETKE

@®otocunre3. CperoBas u TemHOBas ¢a3pl (orocuHreza. Peakumun
¢dotocunTe3a. DpdexTuBHOCTh PoTOCHMHTE3a. 3HAaYeHHE (OTOCUHTE3a IS
KU3HM Ha 3emuie. BnusHue yciioBuid cpeapl Ha (POTOCHHTE3 W CIHOCOOBI
TIOBBIIIICHUS! €70 POJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCUHTE3UPYIONIHe OaKTeprH. 3HAUeHUE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

DHepreTuveckii oOMeH B KiIeTKe. PacieruieHne BemIeCTB, BBIICICHHE H
aKKyMYyJIUPOBaHHME DSHEPTUM B KJETKE. ODTambl SHEPreTHYecKoro oOMeHa.
['muxonn3s. bpoxxenue u ero Buabpl. KHCIIOPOJHOE OKUCIEHUE, WU KIIETOYHOE

npixanue. DPPEeKTUBHOCTh SHEPTeTHIECKOro 0OMEHa

4.4

Peakuuu wmatpuuHoro cuHte3a. ['eHermueckas wuHpopmamus u JIHK.
Peanuzanus renetnueckoil HHPOpMAMK B KJIEeTKe. [ eHeTHueckuil Koa u ero
cBoiictBa. TpaHckpunuus — wmatpuunblii cuHte3 PHK. Tpancnaumsa —

ouocunrte3 Oenka. KogupoBanue aMuHOKUCIOT. Posib pubocom B OMoCHHTE3E



4.5

Oenka

Hexnerounsie ¢hopmel xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (.H.
NBanoBckmii). OCOOCHHOCTH CTPOCHHUS W IKU3HEICSATEIHLHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacteHuid, )KMBOTHBIX M YeJIOBEKa, BBI3bIBACMbIC
BUpycamu. Bupyc ummyHonedpunura uenoBeka (BUY) — Bo3Oyaurens
CIINJa. IIpodunakTka pacpocTpaHEeHUsI BUPYCHBIX 3a00J€BaHUI

PasMHOXEeHME 1 HTHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounslii 1MKI, WU SKWU3HEHHBIM UK KiIeTku. MHTepdaza m MHTO3.
[Ipoueccel, nporekaromue B uHTEpdase. Pemnnkanys — peakuus MaTpuaHOTO
cunreza JJHK. Crpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapUOTHIIL.
JIMMIIONAHBIE ¥ TalmOUJIHBIA XPOMOCOMHBIE HAaOOpbL. XPOMATHIBL
[{utonorndeckue OCHOBBI PA3MHOXKEHUS W WHAUBUAYATBHOTO DPAa3BUTHS
OpraHU3MOB.

Henenne kierkn — mMuto3. Ctagun murtosa. I[Ipoueccsl, npoucxoasmye Ha

PAa3HbIX CTAAUAX MUTO34. Buonornueckuii cMBICT MHTO3a

5.2

5.3

54

@opMBbl Pa3MHOXKEHUSI OPraHU3MOB: Oecriosioe U nojoBoe. Buapl Gecrionoro
pPasMHOXKEHUS: JIEJIEHUE HAJBOE, MOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAYCHUEC JIA CCIICKIIUU

[TonoBoe pazMHOXKEHHE, €r0 OTIIMYUS OT OECIOIOrO.
Meiio3. Cragum wmeiosza. [Iporiecchl, mpoucxosiue Ha CTaausx Meiosa.
IToBenenne xpomocom B Mmeinoze. Kpoccunrosep. buonornueckuii cMbIci u

3HaYeHue Melo3a

I'ametorene3 — mpouecc 0Opa30BaHUS MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosnoBbie kene3bl: CEMEHHUKM U sMYHUKH. OOpazoBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CIEepMaTo30M], SHIEKIEeTKa) — CIEpMaTOreHe3 1
ooreHed. OCOOCHHOCTH CTPOCHHS SAWUIEKIETOK U  CIEPMaTO30MJOB.

OmnonotBopenue. [lapreHorenes

5.5

NunuBuayanpHOe  pasBuTtHe (OHTOTeHE3). OMOpPHOHAILHOE Pa3BUTHE
(omOpuorene3). OTambl SMOPUOHAIBHOTO PAa3BUTUS Yy  MO3BOHOYHBIX
KUBOTHBIX: JpoOJeHHe, racTpyisuus, opraHoreHe3. [locTamOpuoHanbHOE
pasButue. Tumbl TOCTAIMOPHUOHAIBHOTO PAa3BUTHUS: TPSAMOE, HEMPSIMOE
(mmuumHOYHOE). BnusHuMe cpensl Ha pa3BUTHE OpPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasButue pacrenuil. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHUE

CCMCHHU, CTalUN PASBUTUA

HaCJ'ICJICTBeHHOCTI) 1 USMCHYUBOCTDb OPTaHU3MOB



6.1

6.2

6.3

IIpenmer w 3amaum reHetuku. Mceropus pasBUTHS TEHETHKU. Bkian
POCCHIMCKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE I€HETUKU. MeTO bl TeHETUKH
(rubpu0NIOTHYECKUN, IMTOTEHETUYECKHH, MOJEKYIIPHO-TeHETUYECKUN).
OCHOBHBIE TEHETUYECKHUE TIOHATHS. | eHeTHYeCKasi CAMBOJIMKA, UCIIOJIb3yeMast

B CXEMax CKpeIMBaHUN

3aKOHOMEPHOCTH HACJIEIOBaHUS MPHU3HAKOB, ycTaHOBIeHHBIE ['. MeHaenem.
MonoruOpuaHOe CKpelBaHue. 3aKOoH eAMHOo0Opasus THOPHIIOB MEPBOTO
nokosnenus. IlpaBuino AOMUHHMpPOBaHHUS. 3aKOH pACUICIICHUS TNPHU3HAKOB.
['mnore3a uncToThl raMeT. [1oTHOE M HEMOJTHOE TOMHUHHUPOBAHUE.

JurubpugHoe  ckpemuBaHME. 3aKOH ~ HE3aBHUCHMOIO  HACJIEIOBaHMS
NpU3HAKOB. L{UTOreHeTHYeCKWe OCHOBBI JUTHOPUAHOTO CKPEIIMBAHHUS.
AHnanusupyroniee  CKpelmuBaHue.  Mcrmonb30BaHHE — aHAIM3HPYIOLIETO

CKpCIuBaHud JJIA ONIPCACICHUA I'CHOTHUIIA ocobu

CueruieHHoe  HaciefoBaHWe Tnpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY Haclel0oBaHUIO TIeHoB. Hapymenue cuemieHus IeHOB B
pe3ysbTaTe KpOCCHMHIoBepa. XpOMOCOMHAs TEOpPUS HACIECICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enernka mona. XpoMOCOMHOE ompezesieHne 1oja. AyToCOMbI M IOJIOBBIE
XpoMocoMel. ['oMoraMeTHele U rereporaMeTHble opraHusmsl. HacnenoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

M3MeHunBOCTh. BUibI N3MEHYMBOCTH: HEHACJIECTBEHHAs U HACJICICTBCHHAS.
Ponp cpenpl B HEHAcIEICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA
MOJU(PHUKAIIMOHHON H3MEHYMBOCTU. BapuallMmoHHBIA psii U BapUallMOHHAs
kpuBasd. Hopma peaknuu npusHaka. KoinmdecTBEeHHbIE M KadyeCTBEHHBIE
NpU3HakKU W UX Hopma peakiuu. CBoilctBa  MOAUPUKALMOHHON

NU3MCHYUBOCTHU

6.5

6.6

HacnencrBennasi, wnM reHoTunuyeckas, M3MeHYMBOCTb. KomOuHaTHBHas
W3MEHYMBOCTh. Mel03 M IOJIOBOM MpOLECC — OCHOBA KOMOWHATHBHOMN
U3MEHUYMBOCTU. MyTallMOHHAs WM3MEHYMBOCTh. Kitaccudukanms MyTauuid:
TCHHBIE XPOMOCOMHBIE, TE€HOMHBIE. YacToTa M NPUYMHBI MYTALUM.
MyrareHHsle (QakTopbl. 3aKOH TOMOJIOTMYECKMX PSAAOB B HACJIEICTBEHHOM

n3Mmenunsoctyu H.M. BasuioBa

l'enetnka uenomeka. Kapuortun dyenoBeka. OCHOBHBIE METOJIbI T€HETHKU
4eJI0BeKa: ICHEaIOTHICCKHI, OJIM3HELIOBBLIN, UTOTrCHETUYCCKHIA,
OMOXMMHUYECKUN, MOJEKYyIsIpHO-TeHeTndeckuil. CoBpeMEHHOEe OIpe/eieHIe
TE€HOTHIIA: TIOTHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCJIC
¢ momomrsto ITI[P-ananu3a. HacinencTBeHHbie 3a00eBaHUS YeI0BEKa: TCHHBIS

Oomne3nu, OONE3HM €  HACIEACTBEHHOW  MPEIpacHoIOKEHHOCTHIO,



XpoMocoMHble  Oosie3HH. ComaTWyecKue U TEHEpAaTUBHBIE MYTAalUU.
[Ipunnuns! 310poBOro oOpas3a JKHW3HH, AMArHOCTHKH, NPO(UIAKTUKH H
JIeYEHUs TE€HETUYECKUX Oosie3Hen. Menuko-reHeTuyeckoe
KOHCYJIbTUPOBaHuE. 3HAYEHUE MEIUIIMHCKON M€HETUKH B MPEIOTBPALLECHUHN U

JICUCHUU IT'eHETUYECKHX 3a00JIeBaHMi YeI0oBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenexkuus Kak HayKa M Ipolecc. 3apoKIeHHE CEJIEKLUU M JOMECTHKALUA.
VYuenue H.M. BaBunoBa o0 ILEHTpax NPOHCXOXKAECHUS U MHOTrooOpasus
KYJIbTYPHBIX pacTeHHMU. LIEHTpBI NMPOUCXOXKACHUS INOMAIUIHUX >KUBOTHBIX.
Copr, nopoza, mramm

CoBpeMeHHbIE METO/Ibl ceNeKIuH. MaccoBbIi U MHIMBHIyadbHbIN OTOOPHI B
CEJIEKIINN pacTEeHUN M KMBOTHBIX. OIlEHKa dKCTepbepa. bim3kopoacTBEHHOE
cKkpeuBanue — UHOpuAMHT. Yucras nuaus. CKpeluBaHUE YUCTBIX JIMHUM.
l'erepo3uc, wunm rtuOpuaHas cwia. HeponcTBEHHOE CKpPELIMBAHUE —
ayropuauHr. OtganéHHas ruOpuamsanus u e€ ycnexu. VMcKyccTBeHHBIN
MyTareHe3 M IOJy4YeHHUE MOJUIUIONIOB. J[OCTMIKEHUS CENEKLIMH pacTeHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust Kak oOTpacib NPOU3BOJACTBA. ['€HHAs MH)KEHEpHs. OTaribl
co3nanusa pexkomOuHantHo JIHK u Tpancrennsix opranuszmon. Kierounas
uHxkeHepus. Kiertounsle KynbTypsl. MHUKpPOKIOHAJIBHOE pPa3MHOXKEHHE
pactenuil. KioHMpoBaHHE BBICOKOIPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpPraHU3MOB. JKOJOTUYECKHE M dTHYecKue mpodiembel. [MO — reHetndyecku

MOIU(DUIIMPOBAHHBIE OPTaHU3MBI

11 KIIACC

Kon

1.1

IIpoBepsieMblii 3JIeMeHT cO/iep:KaAHUSA

DBOJIONMOHHAS OMOJIOTHUS

DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CeunerensctBa 3Bomonuu. [laneoHTonornyeckue: Mociae 0BaTEIbHOCTh
HOSIBJICHUSI BHJIOB B MMAJICOHTOJIOTHYECKON JIETONUCH, MEPEXOIHBIE (OPMBI.
buoreorpaduueckue: cxonctBo u pasznuuue (GayH u (iIop MaTEpUKOB U
OCTPOBOB. DMOpPHOJIOTMYECKUE: CXOACTBA M PA3IHUYMS SMOPHOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/IIIGCKl/IeZ T'OMOJIOTHYHBIC,
aHAJOTMYHbIE, pYJUMEHTapHble OpraHbl, aTraBU3Mbl. MOJEKYISAPHO-

OMOXUMHYCCKHUE: CXO0ACTBO MECXaHHM3MOB HACICACTBEHHOCTH MW OCHOBHBIX



1.2

1.3

1.4

1.5

MeTaboIMYECKUX IMyTeHN Y BCEX OpraHU3MOB

OpomtonmonHas Teopuss Y. JlapBuna. [lpeanoceliku BO3HUKHOBEHUS
JapBUHU3Ma. JBHXKYIIME CHIIBI BOJIOLUUHM BUAOB 0 JlapBHHY (M30BITOYHOE
pPa3MHOKEHHE  IIpM  OrPAHMYEHHOCTH  PECYPCOB,  HEOIpPEACIIEHHAS

M3MEHYUBOCTb, OOpPH0A 3a CyIIECTBOBAHUE, €CTECTBEHHBIN O0TOOD)

Cunrernueckas teopus 3o (CTD) m OCHOBHBIE €€ IIOJOXKEHHUS.

Muxpossontouus. [lonysanus kak eIMHULA BUAA U 3BOJIKOLHA

JBwxymue cuibl (hakTophl) BOJIOLUM BUAOB B NpHpoje. MyTallMOHHBIH
nporecc 1 KOMOMHATHBHAS W3MEHYHUBOCTb. [lOMyIIsIIMOHHbBIE BOJHBI U Apeid
reHoB. M3omsuuss u wmurpauus. EcTecTBeHHBI OTOOpP — HAampaBIISIOIIUA
(dakrop sBoOIIH. DOPMBI €CTECTBEHHOTO OTOOPA.

[Tprcnoco0aeHHOCTh OPraHM3MOB KakK pe3yibTaT 3BoOMIOIMU. [Ipumepsl
PUCTIOCOOIEHUH Y OpraHu3MoB. ApoMopd03bl U UAMOAJANTALNUH.

Bun wu  BugooOpasoBanme. Kputepunm Buga. OcHOBHblE  (pOpMBI

BI/I,Z[OO6p2130BaHI/IHZ reorpacbnquI(oe, 9KOJOTHYCCKOC

MaxkposBomtorusi.  DopMbl  3BOTIONUU:  QuUIIeTHYECKas, JHWBEpPIreHTHas,

KOHBEpreHTHasl, napaiensHas. HeoOpatumocTs 3BOTIONMN

Bo3HukHOBEHUE U PAa3BUTHUC )KU3HU HA 3emite

2.1
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JloHayuHble TpenCTaBICHUs O 3apOXACHUM >KU3HU. HaydyHble rumotesbl
BO3HHMKHOBEHUS JKU3HM Ha 3emiie: abMOTreHe3 W MaHCIepMHs. XuUMUYecKas
ABONIOLHUA. DKCIEPUMEHTAIBHOE MOJATBEPKACHUE XUMHUYECKON 3BOJIIOIUH.
HauanpHbie sTanbl Ononorudeckoit sBomornuu. ['unoresa PHK-mupa. [lepBrie
KIETKM M uX 3Bojouus. DopmMupoBaHHE OCHOBHBIX TIpPyNI IKHUBBIX

OpraHu3MOB

Pa3sButue xu3Hu Ha 3emie 1o 3paM u nepuonaM. Karapxei. Apxeiickas u
npotepo3oiickas spel. Ilaneos3olickas spa u e€ mepuoAbl: KeMOpPHUICKHIHA,
OPJIOBUKCKUW, CHIIyPUHUCKHH, JIEBOHCKUH, KAMEHHOYTOJbHBIA, MEPMCKHUU.
Me3so3olickas 3pa u €€ nepuoibl: TPUACOBbIN, OPCKUA, MEJIOBOM.

KaiiHo3olickass 2pa W €€ TMepuolbl: MAJIEOr€HOBBI, HEOTCHOBBIN,
AHTPOITOT€HOBBINA. XapaKTepUCTUKA KIMMaTa M TE€O0JOTMYECKHUX IPOLIECCOB.
OcHOBHbIE 3Tambl JBOJIIOLMHM  PACTUTEIBHOIO U  JKUBOTHOTO  MHUpA.
Apomopdo3bl y pacTeHUN U KUBOTHBIX. [losiBIeHHE, pacBET U BHIMHUpAHUE

IPYIII KUBBIX OPTaHU3MOB

Cucrema OpraHu4eCKOro Mupa KakK OTpa)XCHUC SBOJIIOLUH. OcHoBHBIC
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2.5

2.6

3.1

3.2

33

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

OBoroLMs YeloBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue mpencraBieHU o
IIPOMCXOXKAECHUHU 4esloBeka. MeToabl u3ydeHus aHtponorene3a. Cxoacrea u
pa3inuuus 4eaoBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHUE YEI0BEKa.

JBmwxymue cuibl (pakTopbl) aHTpornorenesa. HacnencteeHHast H3MEHYMBOCTD
U €CTEeCTBEHHBIH 0TOOp. OO1IecTBeHHBIN 00pa3 JKU3HHU, H3TOTOBJICHUE OPYIHMA

TpyZa, MBIIIIJICHUE, PeUb

OCHOBHBIE CTaUU W BETBU 3BOJIIOIIMU YEJIOBEKA: ABCTPAIONUTEKH, HenoBek
ymenslid, Yenoex mnpsamMoxomammi, UYenoBek HeaHaepranbCkuii, YemoBek
pa3yMHblii. Haxo/lky HCKOMaeMbIX OCTAaHKOB, BpPEMsI CYIIECTBOBAHUS, 00JIaCTh

pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OpyAUs

YenoBeueckne  packl. OcCHOBHbIE  OONBIIME  pPAchl:  €BPOIEOMIHAS
(eBpasuiickasi), HETpO-aBCTpAJIOUAHAs (PKBAaTOpHAIbHAs), MOHTOJIOUIHAS
(a3marcko-amepukaHckas). YepTbl MPHUCIOCOOICHHOCTH —IPEICTaBUTEICH
YeJIOBEYECKMX PAac K YCJIOBUSM CYHICCTBOBaHMS. EJIMHCTBO YEIIOBEUECKUX

pac. Kputuka pacuzma
Opranusmsbl ¥ OKpyKarolas cpeaa

DKoJorus Kak Hayka. 3aladd U pas3zeisl S9KOJIOTHH. MeToasl IKOJIOTHYECKUX
UCCIIeIOBaHUM.  DKojormueckoe  MupoBoz3peHue. Cpenpl  oOUTaHUS
OpTraHHUu3MOB: BOJHAa:dA, Ha3€MHO-BO3ylIHAas, IIOYBCHHAA,

BHYTpUOpPraHU3MEHHAs

Oxonorudeckue ¢akropbl. Kiaccuduxanuss sKxomorudeckux (QakTOpOB:
abuoTHyeckne, OMOTHYECKUE M aHTPOIOTeHHBIE. JlefcTBHE HKOIOTMYECKUX

(hakTOpOB Ha OPraHU3MEI
AbuoTrueckue (HakToOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHOIU3M.
[TpucniocoOsieHUsT OpraHU3MOB K JEHCTBHIO aOMOTHYECKHX (DAKTOPOB.

buonornueckue puTMbl

34

3.5

buotndeckue Qaxropbl. Bunbl OMOTHYECKHX B3aUMOJICHCTBUNA: KOHKYPEHIIHS,
XMIIHUYECTBO, MApPa3uTU3M, MYyTyallu3M, KOMMEHCAJIN3M (HaxXj1eOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAIM3M, HEWUTpaau3M. 3HaueHHE OMOTHYECKUX
B3aUMOJCUCTBUN Ul  CYLIECTBOBAHHMS  OPraHU3MOB B  IPUPOJIHBIX

cooO1ecTBax

OKOJIOTUYECKHE  XApAaKTEPUCTUKU Nomyisiuu. (OCHOBHbBIE —IIOKa3aTean

MOmyJauuu: YUCJICHHOCTD, INIOTHOCTB, POXAACMOCTb, CMCPTHOCTh, IPUPOCT,



4.1

4.2

4.3

4.4

4.5

Murpanus. JJuHaMruKa YUCIEHHOCTH MOMYJISILUHA U €€ pEeryIsaus
Coo0miecTBa U IKOJIOTUYECKUE CHCTEMBI

CoobmiecTBO opranu3smMoB — OuoreHo3. CTpyKTypbl OuolieHO3a: BHIOBafd,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBasi). Bunsl-momuHanTel. CBs3u B

OHoIeHO3€e

DKonoruveckre Ccuctembl (dkocuctembl). lloHaTue 00 »dKocucremMe U
ouoreoneHo3e. MOYHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pPEIyLeHThl. KpyroBopor BelecCTB U IOTOK DJSHEPruu B
skocucteme. Tpopudeckne (MUIIEBbIE) YPOBHHU SKocHcTeMbl. [IumieBbie menu
u cerdu. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: Ouomacca, MPOIYKIIHSL.
DKOJIOTHUECKHUE MUPAMUIBI: TPOAYKIINH, YUCICHHOCTH, OnoMacchl. CBOMCTBA

O9KOCHUCTEM: YCTOI‘/’I‘-II/IBOCTB, caMoperyJsus, pa3BuTUC. CYKI_IGCCI/IH

[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOCHUCTEMa XBOWHOTO
WY IHUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe M XO3fMHCTBEHHOE  3HAYEHHE  arpodKOCHCTEM  H
ypOO3KOCHUCTEM.

buopasznoobpazue kak (akTop ycTOoWuMBOCTH 3KOcucTeM. CoxpaHeHHe

OMOJIOTMYECKOro pazHooOpas3us Ha 3emiie

Yuenune B.W. Bepnanckoro o Omocdepe. I'paHuilbl, cOCTaB U CTPYKTypa
ounocdeprl. Kupoe BemniecTBo U ero pynkmuu. OcodberHHoctu 6uochepsl Kak
rno0aibHONM 3KOcHCTeMBl. [IMHaMU4ecKoe paBHOBECHE M OOpaTHas CBs3b B
ounocdepe. KpyroBopotsl BemecTB U OMOT€OXMMHYECKUE ITUKIIBI DJIEMEHTOB

(yrnepoga, azota). 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIITU

YenoseuecTBo B Omochepe 3eMau. AHTPOIIOTCHHBIE U3MEHEHUsT B Onocdepe.
['moGasbHBIE HKOTOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIPABICHUS TPUPOJHBIMH pecypcaMd H  UX

UCHoJb30BaHue. JlocTuykeHuss OMONIOrUK U OXpaHa MPUPO/IbI
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