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IHHOACHUTEJBbHASA 3AIIMCKA

[Ipu paspaboTke mporpaMmbl MO OHWOJOTHU TEOPETHUECKYI) OCHOBY IS
ompeielieHUs] TOAX00B K (OPMHPOBAHUIO COJACP)KAHUS YYeOHOTO TpenMeTa
«buosorusi»  coctaBunM: KoHuentyaineHble mnonoxennas ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeH, CcoJaepKaHusl, pe3yJabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
ob1iero oopazoBanus B Poccuiickoit deneparinn, a Takxke MOJ0KEHUS O crieruduke
Owonornu, e€ 3HAYEHWH B TIO3HAHWM JKUBOH TMPUPOJIBI W OOECIeYCHUHU
CYILIECTBOBAHMs YeJIOBeUeCKOro oobmiecTBa. COrjJacHO Ha3BaHHBIM MOJIOKECHUSM,
oTpe/ieICHbI OCHOBHBIC (DYHKITMH MPOTPaMMBI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Ouosoruu AaéT MpeacTaBIeHHE O MesX, 00 00IIel cTpaTeruu
00yueHWsI, BOCITUTAHUS U PA3BUTHS 00YYAIOLINXCS CPEICTBAMH YISOHOTO ITPEeIMETa
«buonorusy, onpesenser 00s3aTeIbHOE MPEJAMETHOE COJCPIKAHUE, €0 CTPYKTYPY,
pacripelielieHue Mo pasjeliaM W TeMaM, PEKOMEHIYEeMYIO MOCIeI0BaTeIbHOCTD
U3yYCHUS Y4EeOHOTO MaTepralia ¢ YIETOM MEXIPEIMETHBIX U BHYTPHITPEIMETHBIX
CBsI3CH, JIOTMKM OOpa30BaTEILHOTO TIPOIlEcca, BO3PACTHBIX OCOOCHHOCTEH
o0ydJaronmxcsi.

B mporpammMe mo OuWOMOTMH Tak)Ke YUYMTHIBAIOTCS TPEOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATCIHBHOU
JeATeIbHOCTH/YUeOHBIX JEUCTBUN OOyYarolIUXCSd IO OCBOCHMIO COJICPIKAHUS
OMOJIOTMYECKOT0 00pa3oBaHUsI.

B nporpamme o 6uonorun (10—11 kmaccel, 6a30BbIi YPOBEHb) peaan3oBaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMM OWOJIoTHM, OJjarojapsi 4yeMy B HeW
POCMATPUBAETCST HANpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, TPEICTABICHUH O 3J0POBOM
oOpa3e >XM3HM M OCEpEKHBIM OTHOIIEHHWEM K OKpPYXKalolled MPUPOTHON cpene.
[ToaTOMy Hapsmy ¢ H3y4eHHEM OOIIEeOHOIOTHYECKUX TEOPUN, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYHNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YIEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIyYCHHBIX 3HAHUUW B MMOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33124, B
TOM dYHcJe: TMPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TEHETUYECKOT0 KOHCYJIBTUPOBAHNSI, 000CHOBAHUS SKOJIOTHUECKH I1€1eCO00pa3HOro
MOBEJICHUSI B OKpYXKaIoIel MPUPOTHON Cpene, aHanu3a BIMSHUS XO03HCTBCHHOU
NEATEeTLHOCTH YEIOBEKa Ha COCTOSHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
YcuiaeHne BHUMaHHMS K TPUKIAIHON HAMpaBICHHOCTH Y4YeOHOTO TIpenMeTa
«buonorus» NpoAMKTOBaHO HEOOXOAMMOCTbIO 00ECTICUEHUS] YCIOBUIA 1JIs peLIECHUS
OJIHOM M3 aKTyaJbHBIX 33J]a4 IIKOJLHOTO OMOJOTHUYECKOTO 00pa3oBaHMs, KOTOpas
npeamnonaraetT GopMHpOBaHUE y OOyYaIOIMIUXCS CIIOCOOHOCTH aJalTUPOBATHCS K
W3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.



buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHs 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHHE y OOYUAIOIIUXCA MPEACTABICHUN O
HAYYHON KapTHHE MHpA, PAcIIMpsET U 0000IIaeT 3HAHUS O XKUBOW NHpupoje, eé
OTJMYUTEIFHBIX TPU3HAKAX — YPOBHEBOW OpPTaHM3AlMU W HBOIIOLUH, CO3MAET
yCIOBHSL  JUIS:  TIO3HAHUS  3aKOHOB  JKUBOW  TpUPOABI,  (HOpMUPOBAHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HH, YKOJIOTHYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K KMBOM MPHUPOJIE
Y YEIIOBEKY.

Bonpiioe 3HaueHnEe OMOIOTHS UMEET TAK)Ke JIJISl PEIICHHsI BOCTUTATEILHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHEro  o0mero oOpa3oBaHWs, COLMATH3AIUH
obOyuaromuxcs. M3ydyenue Ouonorun obecrnieurBaeT yCJIOBUS Il GOpMHUPOBaHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYCCKON KYJNBTYPBI, CIIOCOOCTBYET HMHTETpAIMd OMOJOTHUYECKHX 3HAHHH C
MIPEACTABJICHUSIMU U3 IPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpaduu. HaszBaHHBIC TONOXEHUS O TMPEJHA3HAUYCHWU Y4EOHOTO TpeIMeTa
«buonorus» COCTaBWJIM OCHOBY JUIsl OMNpPEACIICHHUs] TMOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHHs, TPEICTABIEHHOTO B MPOrpaMMe IO
OHMOJOTHH.

Ot60p comepxkanusi yaeOHoTrO TIpenmera «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C TMO3WIMN KyJIbTypOCOOOPA3HOTO IMOAXOAAa, B COOTBETCTBUHU C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMbIE JIs
dbopmupoBaHus OOWIEH KYJbTYpbl, ONpPENETSIONINE aJeKBAaTHOE MOBEICHUE
yeJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKo aestenbHOCTH. Ocoboe MEeCTo B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTBI COJICP>KaHMsI, KOTOPBIE CITy>KaT OCHOBOM /i1 (hOPMHUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPHEHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJIOTHYECKOTO 00pa30BaHUSI.

CrpyKTypupoBaHUE cOAEpKaHMsS y4eOHOro MaTepuaia B IMPOrpaMMme IO
OMOJIOTHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAUYCHHUS 3HAHUM 00
OTIIMYUTETbHBIX OCOOEHHOCTAX >KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEYIOIINE COAEpKATEINbHbIE JIMHUU: «brHonorus kak Hayka. Meroasl
Hay4yHOro nosHaHus», «Kietka xak Ouosnoruueckas cucrema», «OpraHusMm Kak
Ouonornyeckas cucrema», «CucreMa M MHOTrooOpasve OpraHMYeCcKOro MHPay,
«IBOJIIOLMS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens m3yuenus: yuyeOHoro mpeamera «buonorus» Ha 06a30BOM ypoBHE —
OBJlaJicHHe  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOTO paHra U MNpuoOpeTeHue yMEHU
WCIIOJIB30BaTh OTU 3HAHWS JJISI TPAMOTHBIX JCHCTBUN B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOJIEM.



JlocTrkeHne e u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a30BOM
ypOBHE 00eCrieunBaeTCs PEIICHHEM CIISAYIONINX 3a1ayu:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJIOTUYECKUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyX alluX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAyYHON KapTUHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMsI, CTPOSHUU, MHOI000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHHU3al[iH, BBLAAIOIIMUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBAaHUIX B OMOJIOTHY;

dbopMupoBaHHe y OOYYarOIIMUXCS MO3HABATENbHBIX, WHTEUICKTyaJIbHBIX H
TBOPUYECKUX CIOCOOHOCTEW B Mpollecce aHaIM3a JAaHHBIX O MyTSIX pa3BUTHS B
OMOJNIOTHH HAyYHBIX B3TJISOB, WACH W TOAXOJOB K M3YUYCHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3aINH;

CTAaHOBJICHHE Yy OOydYarommxcs OOmel KyJbTypbl, (YHKIHOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHITH U OIEHUBATH SIBIICHUS OKPY KAIOIIETO
MUPA )KHBOU MPUPOJIbI HA OCHOBAHWY 3HAHUH U OIIBITA, TIOJIYYCHHBIX ITPH U3YICHUN
OMOJIOTHH;

dbopMupoBanue y oOOydYalOIIMXCS YMEHUH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOM NEATEIbHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAaHHC Y66)KI[éHHOCTI/I B BO3MOKHOCTHU MO3HAHHUS YCJIOBEKOM >KHBOU
IMpUPOIHI, HCO6XOI[I/IMOCTI/I 6CpC}KHOFO OTHOLICHHUA K HCI\/’I, CO6JII-O,IICHI/I}I OTHUYCCKHUX
HOPM IIpH ITPOBCACHUHA OMOJIOTMYECKUX PICCJIG,HOBaHPlﬁ;

OCO3HaHUE LIEHHOCTU OWOJOTMYECKUX 3HAHUW [JIs TOBBIIICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpPbl, 111 POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

PUMEHEHHUE TPUOOPETEHHBIX 3HAHUN U YMEHUH B IMOBCEHEBHON KU3HU JJIS
OLICHKH ITOCJEACTBUNA CBOEH JEATEIIBHOCTH IO OTHOLIEHHIO K OKPYKAIOILIEH Cpere,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJOJEHHE Mep MNPO(QUIAKTUKU
3a00JIeBaHU.

B cucreme cpemnero obmiero oOpazoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM 06acTi « EcTecTBeHHO-HAYUYHBIE TIPEIMETHDY.

Jlist u3yuenus 6uosorun Ha 6a30BOM yPOBHE CPETHETO 0OIIET0 00pa3oBaHuUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Hezento), B 11 kinacce — 34 gaca
(1 gac B HEenEMIO).



COJEPKXAHUE OBYUYEHUA

10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Posp 6uosioruu B GopMUpPOBAHUM COBPEMEHHOM HayuyHOU KapTUHBI MUpa. CucTeMa
OMOJIOTHYECKUX HAYK.

MeTo/b1 MO3HAHUS )KUBOUM MPUPO bl (HAOJI0ICHUE, SKCIIEPUMEHT, ONUCAHUE,
U3MepeHne, KiacCupUKamms, MOACIUPOBAaHUE, CTAaTUCTHUYECKas o00padoTka
JTAHHBIX ).

JemoHCcTpanum:

[Toptpersr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.
Tabmuupl 1 cxeMbl: «MeTobl MO3HAHUS )KMUBOU IPUPOJIBD.

JlabopaTtopHble M mpakTHYecKHe PadoThI:

[Ipaktnueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MpPH
U3y4YEHUU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3aLMS.

Kusie cucTeMbl (OMOCUCTEMBI) KaK TIpeAMET U3ydeHus onosioruu. Otanyue
KUBBIX CUCTEM OT HEOPTaHUIECKOW TIPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pazHOOOpa3ue. YpOBHU OpraHU3alMKU OMOCUCTEM:
MOJIEKYJISIPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALMOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKH ), OMOC(EPHBIH.

JleMoHcTpaUu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHHM OpPraHU3aluu
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojenb MoJiekyibl JJHK.
Tema 3. XuMHYeCKHUH COCTAB M CTPOCHHE KJIETKH.

XHUMMYECKUN COCTaB KJIETKH. XHUMHYECKHE DJICMEHTHI: MaKpO3JICMCHTEI,
MUKPOJ3JICMCHTBI. Bonan MHHCPAJIbHBIC BCIICCTBA.

OyHKIIMKM BOJBI M MHMHEPAIbHBIX BeElIECTB B KkieTke. llomnepikanue
OCMOTHYECKOTO OajaHca.

benku. CocraB u crpoeHue O€lIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble U 3aMEHUMbIE aMUHOKHUCIIOThL. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (IIepBUYHAsl, BTOpUYHAs, TpPETHYHAs U



4eTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBoicTBa OenkoB. buonorunyeckue
byHKIIUN OETIKOB.

depmeHTsl — Ouonormdeckue Karamuszatopel. CtpoeHue ¢epmeHTa:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduuHocts. KodepmenTtsl. Butamussbl.
OT1nnunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrineBompl:  MoHOcaxapuabsl  (TJIFOKO3a, pubo3a U J1e30KCUpubdo3a),
aucaxapuabl  (caxapo3a, JaKTo3a) W Mojucaxapuiubl (Kpaxmall, TJIMKOTEH,
1eJUTF0JI03a). broornveckue GyHKIMU YTIIEBOIOB.

Jlunuae:  Tpuriuuepuasl, Gochoaunuabl, crepouabl. [HapoduIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

HyxknennoBeie kucnotel: JIHK wu PHK. Hyxkneotuasr — MOHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Buast PHK. AT®: ctpoenue u pyHKIINN.

[{utonorus — Hayka o kieTke. Kinerodnas Teopust — npuMep B3auMOAECHCTBHS
uzei u (akToB B HAYYHOM MMO3HAHUU. METO/IbI H3yUeHUs KICTKH.

Knetka kak nenoctHas xuBas cucrema. OO11ie npu3HaKky KJIETOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JJHK kak renermueckwii ammapar, cucrema
CHHTe3a Oeka.

Tuner KIEeTOK: JyKapwoTH4eckass W Tpokapuotudeckas. OcoOeHHOCTH
CTpOCHHS TpOKapHoTHUecKor KieTku. Kiierounass ctenka Oaktepuii. CtpoeHme
DYKapUOTHUECKON KIeTKA. (OCHOBHBIC OTJIMYUS PACTHTEIHHOW, >XUBOTHOW U
TPUOHOM KIIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASI CTEHKA, TNIMKOKAJIUKC, UX
dbyukiuu. [1nazmatuyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{utonnasma u eé
opranousibl. OnHoMeMOpaHHble opraHouabl kietku: OIIC, ammapat ['onbmaxw,
IU30COMBI. IloyaBTOHOMHBIE OpPraHOWIBl KIIETKM: MUTOXOHIPHUH, IIJIACTUJBI.
[IpoucxoxaeHne MUTOXOHApHM W MiacTua. Buabsl muactua. HememOpanHbie
OpraHoubl KJIETKU: PHOOCOMBI, KJIETOUHBIM LIEHTp, LEHTPHOIH, PECHUUKH,
KIyTUKA. QyHKIIMM OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynstopHblii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.
JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBanu, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

I[I/IarpaMMBIZ ((PaCHpC,Z[CJ'ICHI/IC XUMHUYECKUX DJIEMECHTOB B  HEXHBOM
IIpHUpOIAC», ((PaCHpC,Z[CJICHI/IC XUMHUYECKHUX DJIEMECHTOB B )KMBOU IIpHUPOICH.



Tabmunpr 1 cxemsl: «Ilepuoauueckas Tabnula XUMHUYECKUX HIIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue ¢pepmentay, «Hyknennosrie kuciotel. JJHK», «Ctpoenune momnekybt
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHue XKUBOTHOU KIETKW»,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIETKn», « YTIIEBOABDY, «JIumuasn.

O6opynoBaHHe: CBETOBOM MHMKPOCKONI, OOOpYyIOBaHHE [JIsi MPOBEACHUS
HaOMIOIeHNH, W3MEpEeHUH, HSKCHEPUMEHTOB, MHUKPOIIPENapaTbl PacTUTENbHBIX,
KUBOTHBIX U OaKTEpUATBHBIX KJIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaboparopHass pabota Ne 1. «V3ydeHue KaTaaTUTHUECKOH aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHass pabGora Ne 2. «M3yueHue CTpOEHHS KIETOK pPACTEHUM,
KUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax U ux
ONHCAHUE.

Tema 4. ’KuzHeaesaTeJJLHOCTH KJICTKH.

OOmeH BemiecTB, WM MeTa0oM3M. AcCUMIITANNS (TUTACTHYECKUT 0OMEH) U
JTUCCUMUJTISIIIUSA (SHEPTeTHUECKUii OOMEH) — JIBE CTOPOHBI €IMHOTO TIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUM B TMOHUMAHUU
MeTabonmu3ma.

Tunber oOMeHa BeliecTB: aBTOTpOGHBIN U rerepoTpodHbIii. Poias dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIICTKE.

@®orocunte3. CBeroBas u TemHOBas (a3el ¢GoTocuHTe3a. Peakmmun
dborocunTe3a. DPhekTuBHOCTL (HOoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emsie. BiustHue yciaoBuii cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €r0
POAYKTHBHOCTH Y KyJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XeMOCUHTE3UPYIOINE OaKTepuu. 3HaUYeHNE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KieTke. PacriersieHue BelecTB, BBIACICHUE U
aKKyMYJIMPOBAHUE YHEPTUH B KIIETKE. DTaIbl SHEpreTuueckoro ooMeHna. [ nukomnus.
bpoxxenne u ero Buabl. KucnopogHoe OKHCIIEHHE, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunrpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO 0OMEHA.

Peakunu wmatpuyHoro cunre3a. [enernueckas wuHdpopmamus u JHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. [ €HETHYECKH KOJ MU €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHchsiuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocoMm B
ounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. McTopust oTkpeiTust Bupycos (/. U.
WNBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KMU3HEHHOIO LHKJIa BHUPYCOB.



bakrepuodaru. bone3sHu pacTeHWl, >XUBOTHBIX M YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36ymutens CIIM/a.
OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHHUs] BUPYCHBIX 3a00JIeBaHUIl.

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

Tabmuubr u cxembl: «Tumbl muTanusy, «Metabonuzm», «MUTOXOHAPHUIY,
«HepreTuyeckuii oomen», «Xmopomnacty, «®Dotocunrted», «Ctpoenne JIHK»,
«CtpoeHue u pyHKIIMOHHpPOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTHYeCcKuil Ko,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: moaenu-amummkanun «Yasoenue JJHK u Tpanckpumnmmsy,
«buocunres 6enka», « CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounplii 1MWK, WIA >KU3HEHHBIM UK KiIeTku. MHTepdaza m MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHbIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[{utonoruuyeckue OCHOBBI PA3MHOKEHHS W  WHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

I[CJ'ICHI/IC KJICTKHM — MUTOS3. CTa,Z[I/II/I MHTO3Aa. HpOHﬁCCBI, MPOUCXOAAIIMNEC Ha
PAa3HBIX CTaAUAX MHUTO3A. bronorn4yeckuii CMBICI MUTO3A.

[Iporpammupyemas rubesb KJIETKU — aromnTo3.

DopMBbI pa3sMHOXKEHHSI OpTaHU3MOB: Oecroioe U mojoBoe. Bumbl 6ecmonoro
Pa3MHOXKCHHUS: JEJICHWE HaJBOE, TOYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BETETATHBHOE pa3MHOKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHHU3MOB, €TI0 3HAYCHUE JIJIS CEIICKIINH.

ITonoBoe PAa3MHOKCHHUC, CTO OTIUYUS OT Oecnonoro.

Meiio3. Ctaguu meioza. Ilponecchl, MpoucxXoasiiie Ha CTaausX Meno3a.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormueckuit cmsbicin U
3HAa4YEHUE Meno3a.

['ameTtorenes — mpoiecc 00pa3oBaHUS TOJIOBBIX KJIETOK Y JKHBOTHBIX.
[TonoBbie Kene3bl: CeMEHHHKH U SUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:



npobsieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. Tumsl
NOCTA3MOPHOHAIBHOIO PAa3BUTHS: MPSIMOE, HenpsiMoe (JIMYMHOYHOE). BrnusHue
Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHnid. OHTOTr€HE3 LIBETKOBOI'O PACTEHMS: CTPOEHUE
CEMEHHM, CTaJUU PA3BUTHSL.

JleMoHcTpauu:

Tabmuiel u cxeMbl: «@POpMBI Pa3MHOXKEHHUST OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMb», «Knerounsrii mukm», «Permukanus JJHK», «Mwutos»,
«Menos», «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIIUTAIOIIUX U
4yenoBeKa», « OCHOBHBIEC CTaAUN OHTOTCHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CrniepMato3ouibl
MJICKOIIATAIOLIECTOY, «SMIEKIIeTKa MIIEKONUTAOMEro», «Kapnokunes B kieTkax
KOpelIKa JIyKa», MarHuTHas MoJeJib-alniuiukanus «J/legenue KIeTKu», MOJIelb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopuass pabora Ne 3. «HaGmromenme MmTO3a B KJIETKaX KOHYHKA
KOpEIIKa JTyKa Ha TOTOBBIX MHKpPOITpEIapaTaxy.

JlabopatopHasi pabota Ne 4. «M3yyeHue CTpOEHMS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsieAcTBEHHOCTh ¥ KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTUKU. MicTopust pa3BUTUS TEHETUKU. POJIb IUTOJIOTUU
U 3MOpUOJIOTUU B CTAaHOBJIICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiHbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHSA. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3yEMasl B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTHU HAcCJIeIOBaHUs MTPU3HAKOB, yCTaHOBJIECHHbIE I'. MeHnaeneM.
MonoruOpuaHoe CKpenmBaHue. 3aKOH €IuHO0-00pa3us TUOpUIOB MEPBOTO
nokosieHus. [IpaBuito ToMuHUpPOBaHUS. 3aKOH pacUICIUIEHHs IPU3HAKOB. [ umoresa
YUCTOTHI raMeT. [1os1HOe ¥ HenmoIHOEe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpemrBaHWe. 3aKOH  HE3aBUCHMOTO  HACICIOBAHUS
npu3HakoB.  [lUTOreHeTHMYEeCKHE€  OCHOBBI  JUTHOPUAHOTO  CKPCIIMBAHUA.
AHanu3upytolee ckpenmBadue. Mcmnonb30BaHne aHATM3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPE/ICJICHHS] TeHOTHIIA OCOOHU.

CuerieHHOE  HaclenoBaHue Tpus3HakoB. PabGora T. Moprana 1o
CLCTUIEHHOMY HacJIeJOBaHUIO r'eHOB. HapylieHue cuemnyieHus reHoB B pe3ysbTare
KPOCCHUHTOBEpA.



XpOMOCOMHaH TCOpHUs HACICACTBCHHOCTH. I'eneTnueckue KapThl.

I'enetnka noja. XpoMOCOMHOE OIpEAENIEHNE M0J1a. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['OoMorameTHele W TeTeporaMmeTHble opraHu3mbl. HacnenoBanue
IPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACJIEICTBEHHAS.
Ponmp  cpempl B HEHACIIENCTBEHHOM  HW3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KpUBas.
Hopma peakumnm npusHaka. KoaudecTBEHHBIE M KaYECTBEHHBIE NPU3HAKA U HX
HopMa peakuuu. CBoicTBa MOIU(UKALMOHHONW U3MEHYMBOCTH.

HacnencrBenHass, WM T'€HOTUIUYECKAs, W3MEHYHMBOCTH. KomOMHATHBHAs
W3MEHYUBOCTh. MeHo3 W TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHUBHOMU
W3MEHYUBOCTU. MyTalimoHHass U3MEHUUBOCTh. Kitaccudukaiiyst MyTauii: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHBI MyTaruii. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoW n3menunBoctr H. Y. BaBunosa.

BHeﬂI[epHaH HaCJICACTBCHHOCTb U UBMCHYHUBOCTD.

I'enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T'€HETHUKHU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOTCHETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE FeHOTHIIA:
MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[111P-ananu3a. HacnenctBennble 3a0ojieBaHMs 4YEJIOBEKAa: TI'CHHBIE OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOM MPeapacioyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TreHepaTuBHbIE MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKY U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TEHETUKH B MPEOTBPAIICHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YEIIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl:  «MOHOTHOpUIHOE  CKPEIIMBAHWE W €T0
IUTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro LHUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUEY,
«uTomorunyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMozencTBue ajuIeNbHBIX T'EHOB», «l'€éHeTM4Yeckne KapTbl pPacTEHUH,
JKUBOTHBIX U 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIECIOBAHHUS,
CLUEIUIEHHOr0 C mnosiom», «Kapuotumbl YenoBeka U KUBOTHBIX», «Bumsl
U3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUYUBOCTHY, «HacnemoBaHue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», «MyTarlmoHHas: U3MEHYHUBOCTHY.

O6opynoBanue: MopAenu-anmiaukanun «MOHOTMOpUIHOE CKpPELMBAHUE,
«HenonHoe noMuHHMpoBaHue», «JuruOpumaHoe ckpemuBaHue», «llepexpécr



XpOMOCOM», MUKPOCKOI M MUKpoIipenapaT «J{po3oduna» (Hopma, MyTauuu Gopmsl
KPBUIBEB U OKPACKH Tena), repdapuii «'opox moceBHOI».

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

JIaGoparopHasi pabora Ne 5. «V3yueHue pe3yabTaTOB MOHOTHOPHIHOTO H
TUTUOPUIHOTO CKPEUIMBAHUS Y Jp030(dUIiIbl HAa TOTOBBIX MUKPOIIpENnapaTax.

JlabopaTtopHas padota Ne 6. «M3ydenne moauuKkanOHHON U3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas padota Ne 7. «AHanu3 myTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckas pabdora Ne 2. «CocraBieHue W aHalu3 pPOAOCIOBHBIX
YeJIOBEKaY.

Tema 7. Cenekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IpOLECC. 3apOKICHUE CENEKIUU U TOMECTUKALMSL.
VYyenne H. 1. BaBunoBa o ieHTpax mpouCX0KI€HUS 1 MHOT000pa3usi KyJIbTypPHBIX
pacteHuil. LIeHTpbl NPOUCX0KIEHNS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIUU. MaccoBbI U HHAUBUAYAIbHBIA OTOOPHI B
CEJeKUMHA pacTeHUd M KUBOTHbIX. OIIEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
cKkpemuBaHue — WHOpuUauHr. Yuctas nuHusA. CKpelMBaHHE YHCTBIX JIMHHM.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOpPUIUHT.
OTtnanénnas rudbpuanszanus u e€ ycnexu. MickyccTBeHHBIN MyTareHes 1 nojiyueHue
IOJIUTIONIOB. JIOCTHIKEHNUS CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas MH)KeHEepUs. OTallbl
co3nanus pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kierounas
uHxeHepus. Knetounsle KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBaHue BBICOKOIPOAYKTHUBHBIX CEIbCKOXO3IMCTBEHHBIX OPTaHU3MOB.
DKoJlorMueckue W dthyeckue  npobiembl. MO —  reHeTruyecku
MOJIU(ULIMPOBAHHBIE OPTAHU3MBI.

JleMOHCTpauuu:

IToptpersr: H. WU. Basunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
MBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpHI MPOMCXOXKACHHUS W MHOTO00pa3us
KYJbTYpPHBIX pacTeHuit», «Ilopoasl 1OMaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzaiusy, «Padbotel akanemuka M. @. MBanosay,
«Ilomumnonus», «OObEKTH OuoTexHONOTUM», «KJeTouHble KYJIbTYphl U
KJIOHUpOBaHue», «k KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISDKH IJI0JI0B U KOPHEIUIOJAOB TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHbIE PACTECHUS.

JlabopaTopHble U NpakTHYECKHE PAdOThI:



Okckypcust «OCHOBHBIE METOABI U JIOCTHIKEHHUS CEJEKIMM DPACTCHUM U
YKABOTHBIX (Ha CEJIEKI[MOHHYO CTaHIMIO, IIJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHMBEPCHUTETA WM HAYYHOT'O LEHTPA)».

11 KITACC

Tema 1. DBoJIOLMOHHAA OHOJIOTHS.

IIpeanocbuIKM BO3HMKHOBEHUS DBOJIOLUOHHOW TEOPUHU. OBOIIOLUOHHASA
Teopusi U €€ MecTo B OMONOrvM. BiusiHuEe 3BOJIIOLNMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzaeTenbcTBa HBOMIONUU. [laIeOHTOIOTHYECKHE: TOCIEI0BATEILHOCTh
MOSIBJICHUSI BHJIOB B MMAJICOHTOJIOTHUECKOW JIETOMHCH, TEPEXOIHbIE (HOPMBIL.
buoreorpaduueckue: cxoacTBo u paznuure GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOJCTBA M Pa3inyusi SMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX MeETaOOJIMYecKHX IyTel y Bcex
OpPraHU3MOB.

OpomrorimonHass  teopust Y. J[lapBunHa. Ilpeanochbulki BO3HUKHOBEHUS
napBuHM3MA. J[BWOKyIIME CHIIBI 3BOJIONUU BHUAOB Mo JlapBuHy (W30BITOYHOE
pa3MHOXKEHHE TPU OTPAHMUYEHHOCTH PECYPCOB, HEOMNpEICIEHHAsS W3MEHUHNBOCTD,
O0opb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE NTOJIOKEHHUS.
MukposBomtonus. [Tonynsuusa kak equHUIA BUIA U 3BOJIIOLIUH.

JBrkymiue cuibl ((hakTopbl) IBOJIOLKU BUAOB B MPHUPOAE. MyTallMOHHBIHI
IpOLECC M KOMOMHATHBHAs WM3MEHYUBOCTH. llOMynsiMoHHBIE BOJHBI U Apeid
reHoB. M3oianus 1 Murpanus.

EctectBennbiii 0oTOOp — HampaBigoomuid (axktop sBomound. DopMel
€CTeCTBEHHOTO 0TOOPA.

[Ipucnoco0aeHHOCTh OpPraHu3MOB Kak pe3yJibTaT »Boitonuu. [Ipumepst
IPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(h03bl U UAUO-aJaNTAL|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoOBHbIE  (HOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MaKPOE)BOJII-OHI/I}I. (DOpMBI OBOJIFOITN M. q)HHeTH‘{eCKaH, AUBCPIrCHTHAs,
KOHBCPICHTHAsA, IapalJICIbHasd. HCO6paTI/IMOCTB OBOJIFOITHU M.

[IpoucxoxaeHre OT HeCHEeUUATU3UPOBAHHBIX MpeakoB. [Iporpeccupyromias
criennanu3anus. AganTuBHAs pajavalusi.



JdeMoHcTpanuu:

[Toprpertsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
Bap, 3. T'ekkenb, . Mromiep, A. H. CeBepuios.

Tabmuupl 1 cxemsbl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoAbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy», «Popmbl  O0pbpObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasne COpTOB PaCTEHUI,
«MHorooOpasue  mopos  KuBOTHbIX»,  «[lomymsmuwm»,  «MyTaunoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnmoanantamum», «OOmWas aereHepanus,
«/IBmwxymue cwibl 3Boonun», «Kapra-cxema Mapmpyra nytemecTtsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpHUCIOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

OOopynoBanue: KOJUIEKIHUS HACEKOMBIX C Pa3jIM4YHbIMU THUIAMHU OKpPACKH,
Ha0Op IUIONOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJEb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOCIb
«CTpoeHue roJIoOBHOrO MO3ra TO3BOHOYHBIX.

buoreorpaduueckass kapra wmwupa, Kowiekuus «PopMbl COXPAHHOCTH
UCKOIIAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpPOMOCOM», BIIaXKHbIE ITpenaparsl «Pa3zBUTHE HACEKOMOT0», «Pa3BUTHE JISATYIIKNY,
MuKkpornpenapar «Jpozoduiiay (Hopma, MyTarui GOpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTtopHble M mpakTHYecKHe PadoThI:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO».

JIabopatopHas pabora Ne 2. «Onucanue nNpucrnocoO0IeHHOCTH OpraHu3Ma u
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKACHUM >KU3HU. HayudHble rumoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMHusA. XHUMHYECKas
3BOJIIOLIMA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCIEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUYECKOU 3BOIIOLMU. HavanbHble 3Tansl
ouonoruueckoi sposonuu. I'unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHHE IIPOTOKJIETKHU. lIepBble KIETKM M HMX 3BOJIIOLUA.
@opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeickas u
npoTepo3oiickas dpbl. Ilameosoiickas 3pa u €€ TepuoaAbl: KEeMOPHUICKUM,
OPIAOBUKCKUH, CUITYPUHUCKHUM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3zo30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

KaliHo3olickags »2pa u €€ mnepuoApl: TMAJCOTCHOBBIN, HEOTCHOBBIMH,
AHTPOIIOTEHOBBIN.



XapakTepuCTUKa KJIMMATa U TE€OJOTMYECKUX MporeccoB. OCHOBHBIE 3TaIlbl
3BOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHUd U
KUBOTHBIX. [ [0siBIIEHME, pacBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oOTpakeHue 3Boitound. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIIBI OPraHU3MOB.

DBoJIOLMS YeIoBeKa. AHTPOIIOJIOrUs Kak Hayka. PazButue npeacraBieHuii o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3ydeHHsl aHTpororeHe3a. CXoACTBa H
pasnnyus 4eJoBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE ITOJI0KEHNE YEIOBEKA.

JBuwxymue  cunbl  (dakTopel)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3  KU3HH,
U3TOTOBJICHUE OPYIUH TpyJa, MBILIUICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU ABOJIIOIMH YEJIOBEKA: aBCTPAJIONUTEKHU, YeloBeK
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUM, YenoBek
pasymHbIii. Haxoaku MCKOmaeMbIX OCTaTKOB, BpEeMsl CYIECTBOBAaHHMs, 00JIaCTh
pacrpocTpaHeHHsi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAUSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME  PACBl:  €BPOMNEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUaJbHAs),  MOHTOJOWIHAsS
(a3maTcko-aMepukaHckasi).  YUepTel  MpPUCHOCOOJEHHOCTH  MpeacTaBUTENEH
YeJIOBEYECKMX PAac K YCIOBUSIM CYUIECTBOBAaHMA. ENMHCTBO 4eNOBEYECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: ®@. Peau, JI. Ilacrep, A. . Onapun, C. Muwuiep, I'. FOpu, Y.
JapBuH.

Tabmunel 1 cxeMbl: «Bo3HukHOBeHne CoOJIHEUHOM cHUCTEeMBI», «Pa3Butne
opraHuyeckoro Mupa», «PacturenbHas kieTka», <«KUBOTHas  KJIETKay,
«ITpokapuotnyeckass kietka», «CoBpeMeHHas CHCTEMAa OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHHUS YEIOBEKAa M YEJIIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmue moaw», «lpesHue moan», «llepsbie
COBPEMEHHBIEC JIIOIN», «HEeIIOBEUECKUE PACHD».

O6opynoBanme:  mymspku — «[Ipoucxoxaenne — vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKH WIU
M300pKEHHUSI KAaMEHHBIX OpYIUd TEepBOOBITHOTO 4YeNOBEKa (KaMHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOIIaeMbIX KHBOTHBIX U PACTECHUIN.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne UCKOMaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIUSX).



DKcKkypeusi «OBOJIIOLNS OPraHMYecKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIN KpaeBEAUYECKUN My3€el).

Tema 3. Opranu3Mbl 1 OKPYKAKOLIAs cpeaa.

DKOoJIOrus Kak HayKa. 3a7auu ¥ pa3aeibl 3K0JIOruu. MeTo bl S5KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OMTaHMS OPraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonorudeckne ¢dakrtopel. Kraccupukanus 5>KOJIOTHUIECKUX (AKTOPOB:
abuoTHdeckne, OMOTHYECKHE W aHTPOIOTEeHHbIC. JIeHCTBHE HSKOJOTHYECKHX
(baKkTOpOB Ha OPraHU3MBI.

AOGuotnueckue (GakTopbl: CBET, TEMIIEpATypa, BIaKHOCTh. DoTOnepruoan3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (hakTopBHI. 33791031 OMOTHYECKUX B3aMOJIEHUCTBUH:
KOHKYPEHITUs, XUITHIYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, koomeparus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIU3M,
HeUTpa3M. 3HaueHHE OWOTHMYECKUX B3aMMOJICHCTBUMA HJIsi CYIIECTBOBAHUS
OpPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapAaKTEPUCTUKH momyiasiuuu. OCHOBHBIE IOKa3aTelu
HNONYJSINUU: YHUCIEHHOCTh, IUIOTHOCTb, POYKIA€MOCTb, CMEPTHOCTb, IIPUPOCT,
MUrpaunus. /[MHaMuKa 4uCI€HHOCTH IOIYJISALUUA U €€ peryJisiius.

JdeMoHcTpanuu:
[ToptpeTsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkenb.

Tabmuubl u cxemsl: kapta «lIpuponnsie 30861 3emim», «Cpenbl 0OUTaHUS
opranusmoBy», «®otonepuoausamy», «llonmynauun», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30pUU-Ty Penbkny, «[luiesbie nenm.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopnas pabota Ne 3. «Mopdonornyeckne 0coOOEHHOCTH pacCTEHUN W3
pPa3HBIX MECT OOMTAHUS.

JIabopartopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[IpakTuueckas padora Ne 2. «IloacuéTr mIOTHOCTH MOMYJISIUI pa3HbIX BUIOB
pacTeHu.

Tema 4. Coo011ecTBa M YKOJOTHYECKHE CHCTEMBI.

Coo0mecTBo opranu3MoB — OuoreHo3. CTpyKTypsl OHOIICHO3a: BHIOBas,
POCTPAaHCTBEHHAsA, Tpoduueckas (mumieBast). Buasl-mommHanTtel. CBS3u B
OHOIIEHO3E.



Dkojorudeckue cucrembl (dkocucteMbl). [loHsaTne 00 »3KocucTeMe H
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mumieBbie) ypoBHU 3kocucTeMbl. [Tuiiesslie nenu u cetu. OCHOBHBIE
MOKa3aTeIM SKOCHCTEMBI: OuoMacca, MPOAYKLIHS. ODKOJIOTHYECKHE MHPaMUIbL:
OPOAYKIMM, YHUCICHHOCTH, OuomMacchl. CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, passutue. Cykueccus.

[IpupoaHbie S5KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCUCTEMa XBOMHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOHOFCHHBIC 9KOCUCTCMBI. AFpOBKOCI/ICTCMBI. YP609KOCI/ICTCMBI.
buonornyeckoe u Xx031MCTBEHHOE 3HAUCHUE arpoO3KOCUCTEM U yp609KOCI/ICTCM.

buopasHoobpasue kak ¢aktop ycToWumBocTH dKocucTeM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emIIe.

Yuenne B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa
ounocheprr. Kuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH Omocdephl Kak
ro0anbHOM JKOCHCTeMBl. JlnHamMmueckoe paBHOBecME W oOpaTHasi CBS3b B
ounocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXUMUYECKHE IIUKIIBI JIEMEHTOB (yIiIepoaa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eminn. AHTpONoreHHble M3MEHeHus B Guocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIEMBI.

CocymiectBoBaHue IPUPOIBI u YeJI0BEYECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBAa yCTOHYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMd M MX HUCHOdb30BaHue. JlocTukKeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdeMoHcTpanuu:
[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmumpsr u cxemsl: «[lumessie nenu», «buoreHo3: cocTaB U CTPyKTypay,
«IIpupoansie coobmiectBay, «llenn nuTaHus», «IKOJOTHYECKass MNHPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArponeHo3», «lIpumepHsbie
aHTPOIIOTEHHBIE BO3JICUCTBUS Ha IPUPOAY», « BaxkHENIMe NICTOUHNUKH 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BO1», «IlouBa — BakHelIIast cocTaBistomias Ouocgepob»,
«®akTopel  nerpamauumd  nouB»,  «llapHukoBwlii  3ddexT»,  «DakTOpbI
paarMoaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpyktypa Ouocheps,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM »dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOAEH.

OOGopynoBanue: Mojelb-anIuIMKamusa « TunudHbie OMOILIEHO3bI», repoapwHii
«PactutenbHble COOOIIECTBaY, KOUICKIINKU «bHolLeH03Y, «Bpenurenn BaKHEUIIINX



CEJIbCKOXO35IMCTBEHHBIX KYJIBTYP», T€pOApUU U KOJUIEKIIMU PACTEHUHN U dKUBOTHBIX,
NPUHAIEKANINE K Pa3HBIM IKOJIOTMYECKUM TpynaM oJHOro Buaa, KpacHas kaura
Poccuiickoit ®epepanuu, H300paKEHUS OXPAHAEMBIX BHJOB pACTEHHUH U
KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA I[TPOI'PAMMEI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBILIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiuBaroTCs TpeOOBaHHS K pe3yjbTaTam
OCBOCHHSI  OOy4alONUMHUCS TPOTPaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NMYHOCTHBIX pPE3yIbTATOB OCBOEHHUA IpeaMera «buosorus»
BBIICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHME O00YyYaroUUMUCA POCCUUCKON
rpakIaHCKOW UAECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINPE/ICNICHHUI0, HaJu4yhe MOTUBAlMM K  OOY4YeHUIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIIOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TPAAMLMNA pa3BUTUS OHOJOTHYECKOrO
3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKaMH, IPUCYIIMMH CHCTEME
OMOJIOrMYeCKOro  00pa3oBaHUs, HAJIMYUE HKOJOTMYECKOI0 IMpPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTb LEJIH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIndyHOCTHBIE pPE3yJIbTAThl OCBOEHUS INpeaMeTa «bruonorus» ITOCTUraroTCs B
€IUHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JESITEIHBHOCTH B COOTBETCTBUHM C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHs, pPa3BUTUSI BHYTPEHHEW TMO3UIMU JIMYHOCTH, IAaTPUOTU3MA,
YBXEHHUS K 3aKOHY WM MPABOMOPSAKY, YEJIOBEKY TPYJla U CTApPIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, MpUposie U
OKpY KarollIen cpeae.

JImaHOCTHBIE pE3ynbTaThl OCBOCHUS ydeOHOTO mpeamera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH 00YYArOIINXCsI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEHW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIleCTBa, PACIIMPEHUE KU3HEHHOTO



OIIbITa W OIbITa ACATCIBHOCTH B IIPOLCCCE pCaln3alri OCHOBHBIX HaHpaBHeHI/Iﬁ
BOCHHUTATEIIHLHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOH MOZHUITNH 00YUAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHUTYLMOHHBIX TpaB M O0OS3aHHOCTEH, yBa)KeHHE
3aKOHa U IIPaBOIIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOp‘ICCKOfI ACATCIbHOCTU IIpU CO3JaHHHA
y‘IC6HBIX IMPOCKTOB, PCIICHUU y‘IC6HLIX N IIO3HABaTCJIbHBIX 3aJa4, BBIIIOJITHCHHH
OMOJIOTNYECKUX OKCIICPUMCHTOB;

CITOCOOHOCTh OIIpCACIISATh CO6CTBCHHYIO MMO3HMIUIO II0 OTHOIICHUIO K
SABJICHHUAM COBpCMCHHOﬁ JKU3HU U OOBSICHSITH CC,

YMEHHME YUUTBIBATh B CBOUX JEHCTBUSAX HEOOXOJUMOCTb KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHS JIIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIBHBIM IOJIOKEHUEM;

IOTOBHOCTb K COTPYAHHYCCTBY B IIPOHCCCC COBMCCTHOI'O BbIITOJIHCHUSA
y‘-Ie6HBIX, IMO3HABATCJIBHBIX MW  HCCICHOBATCIILCKUX  3a1d4, YBAXUTCIBbHOTO
OTHOIICHWA K MHCHHUIO OIIIIOHCHTOB IIPU O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOr0o COACPIKAHUAA,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;
2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropoctu 3a CBOM Kpau, CBOX PoJiHY, CBOM SA3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsAIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccunu;

LIEHHOCTHOE OTHOILICHUE K IPUPOJHOMY HACIEAUIO U IIaMATHUKAM IPUPOLBI,
NOCTHXEeHNAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKHX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OHOJOTHH, MOHUMAaHMS 3HAYEHUsS OHOJOTMM B TO3HAHHM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'O OOIIECTBA;

ujciHas yOeKIAEHHOCTh, TOTOBHOCTh K CIyXeHHIO M 3amuTte OTedyecTBa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
OCO3HaHME TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTh OLCHUBATbL CUTYyAIWIO W IIPHUHUMATh OCO3HAHHLIC PCHICHUA,
OPUCHTHUPYACb HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U ICHHOCTH;,



OCO3HAHME JIMYHOTO BKJIaga B IIOCTPOCHUC YCTOﬁqHBOFO 6y11y1uer0;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTENSIM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBHM C
TpaguuusamMu Hapoos Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

IMMOHHUMAaHKUE SMOIIMOHAJIBHOI'O BOSH@ﬁCTBHﬂ JKUBOU MpUpoabI U e€ OCHHOCTH,

IOTOBHOCTHL K CAMOBBIPAKCHHUIO B Pa3HbIX BHIAAX HMCKYCCTBA, CTPEMIJICHHC
IIPOABJIATH KAaUCCTBA TBOp‘IGCKOﬁ JINYHOCTH,

5) ¢puzuvyeckoro BOCHUTAHUSA, (POPMUPOBAHUA KYJIbTYPbI 310POBbSI H
IMOLMOHAJILHOIO 0JIarOmoJy4ms:

NOHUMaHWE M peaju3alys 300pOBOro M Oe3omacHoro obpasa >KU3HU
(3mo0poBOe  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjspHas (uznueckas
aKTUBHOCTb), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
coOCTBEHHOMY (PM3UYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MIOHUMAHUE [IEHHOCTH MPAaBWI HWHAUBUAYAIBHOIO M  KOJUIEKTUBHOIO
0€3011acHOT0 MOBECHUS B CUTYAIUsIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TMOCJIEACTBUI M HEMPHUITHS BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOTr0JI5, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOIr0 BOCTIMTAHMS:
TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTh K aKTHMBHOM ACATCIBHOCTH TEXHOJOTMYECKOU U COHH&HBHOﬁ
HaIIpaBJICHHOCTH, CITOCOOHOCTh WHUIHUUPOBATL, INIAHUPOBATE U CaAMOCTOATCIIBHO
BBIIIOJIHATE TAKYIO ACATCIbHOCTD,

MHTEPEC K Pa3nuyHbIM cepaM MnpodeccuoHaNbHON ACSITeNTbHOCTH, YMEHHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

HKOJIOTMYECKU 1IeTIECO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHHUS;

MOBBIIICEHUE YPOBHS HKOJOTMYECKON KyJIbTYphl: NPUOOPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX ITOCHEACTBUNA IS
OKPYKaroUIEH CPEBI;



OCO3HaHUE IJIOOATBHOTO XapakTepa HKOJIOTMYECKUX NpoOJieM U MmyTel ux
pELICHMS;

CIOCOOHOCTh HCIIOJIB30BAaTh MpHOOpeTacMble MpU H3yUYEHUH OHOJIOTUU
3HaHWS W YMEHHsS TMpPU PEIIeHUH NpoOJieM, CBA3AHHBIX C PalMOHAJIbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIOJIEHHE  TpaBWJ  TOBEIEHUS B  MPHUPOJE,
HAIpaBJICHHBIX HAa COXpAaHEHHE pPaBHOBECHs B SKOCHUCTEMaX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);

aKTUBHOE HENpUATHE JEHUCTBUN, NPUHOCIIIMX Bped  OKpyKarouen
OPUPOIHON cpelie, YMEHUE MPOrHO3UPOBATH HEOJIArONMpPUATHBIE SKOJOTUYECKUE
MOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIaTh UX;

HaJIM4YKUC PA3BUTOIO SKOJOIrM4YCCKOT'O MBIIIJICHU A, 9KOJIOTUYECKOMN KYJIbTYPBI,
OIIBITa JCATCIBHOCTH AKOJIOTUYECKOM HaIIpaBJICHHOCTH, YMCHUA
PYKOBOJACTBOBATLCSI MMHU B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHI/IaJ'IBHOﬁ
IMPaKTHUKEC, TOTOBHOCTH K YYaCTHIO B Hp&KTH‘-ICCKOfI ACATCIIBHOCTU AKOJIOTHYECKOM
HaIpaBJICHHOCTH,

8) neHHOCTH HAYYHOI'0 MIO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U OOILECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3BIKOBOW M UYMTATENBCKOW KYJBTYPHl KAaK CpEACTBA
B3aUMOJICUCTBUA MEX Y JIFOJbMU U [IO3HAHUS MUPA;

NOHUMaHUEe crnenu@UuKd OHOJIOTUM KaK HAayKH, OCO3HaHUS €€ poiu B
(GbOopMHpPOBAHUK PALMOHAIBLHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
IpeAcTaBlIeHus] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oO1ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peuieHu IMpobiieM
COXpaHEHUS TIPUPOTHOTO PABHOBECHS,;

yOSXKAEHHOCTh B 3HAYUMOCTHU OMOJIOTUHU AJII COBPEMEHHOMN ITMBUIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pemIaTb pPecypcHble  NpOoOJIeMbl  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTel BBIXOJAa U3 IIO0ANBHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHHss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAaHUIO MPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYyYEHUW OHOJIOTUYECKUX 3HAHUH B IEJAX
MOBBIIIICHHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIIMOHAJIBLHON T'paMOTHOCTH oOywarommxcs, GpopMupyeMon
IpU M3Y4YCHUH OUOJIOTHH;

[IOHUMAaHHE CYIIHOCTH METOJOB IO3HAHM, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yacMble 3HaHWs MJI1 aHaluu3a H
OOBSICHEHUS ABJICHUIN OKPY>KAIOLIET0 MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,



YMCHHC ACJIaTh 00OCHOBAHHBIC 3aKJIIOUYCHHUS HAa OCHOBE HaY4YHBIX q)aKTOB )41
HMCHOIIUXCA JaHHBIX C [EJIBbIO ITOJIYUYCHHA JOCTOBCPHBIX BHIBOAOB,

CIIOCOOHOCTH CAMOCTOSTEIBHO HCIIONIB30BATh OWOJIOTHYECKHUE 3HAHUSA JUIA
penieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYaIUsX;

OCO3HaHUC LICHHOCTH H&y‘-IHOﬁ ACATCIIbHOCTH, TOTOBHOCTH OCYHICCTBJIIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U  CIOCOOHOCTh K  HEMPEpPHIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHNI0, K AKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI MO OMOJOIMM B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pPe3yIbTaThl OCBOCHHs y4eOHOTO mpeameTa «buomorus»
BKJIFOYAIOT: 3HAYUMbIC JII (OPMHPOBAHUS MHUPOBO33PEHUS OO0yYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCIUPUKY METOIO0B TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
cUcCTeMa, Hay4dHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieIoBaHNue, HAOII0IeHUE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHUX ), yHUBEPCAJIbHbBIC
y4ueOHbIe JeHCcTBUS (MMO3HaABaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHUBHEIC),
obecneyuBaroniue GopMupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHOM
KOMIIETEHIIUM  OOYYaIIIMXCS, CIOCOOHOCTh OOyYalolMXCS  HCIOJb30BaTh
OCBOCHHBIC MEXKIMCIUTIMHAPHBIC, MEPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIE ICVCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTHKE.

MeTtanpeameTHble pe3yJbTaThl OCBOCHHSI MPOrPaMMBbI CPEIHETO OOIIEero
o0pa30BaHMs TOJKHBI OTPAXKATh:

OsJagenue YHUBEPCAJIbHbIMHU yueOHbIMU MO3HABATEJIbLHLIMHU
NeHCTBUAMM:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBUSA:

CaMOCTOATENbHO  (OPMYJUPOBATh M AKTyaJIM3UpOBATH  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONb30BaTh TPU OCBOCHUU 3HAHUW TPHEMBI JIOTHUECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CPaBHEHMS, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICI
OMONOTHYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C JPYTUMHU TTOHITHIIMH );

ONpCACIIAATE LCIW ACATCIBbHOCTH, 3adaBasAd IMapaMCTpbl WM KPHUTCPHHU HX
AOCTUIKCHUA, COOTHOCUTD PE3YJILTATHI ACATCIIBHOCTU C ITIOCTABJIICHHBIMHA LCIISIMU,

HCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS A OOBsICHEHUS (DAKTOB M SIBIICHUI
YKWBOW MPUPOJIBI;



CTPOUTb JIOTUYECKHE pacCyk IeHUs (MHIyKTUBHbIE, MACIyKTUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B pPacCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IIPUMEHATh  CXEMHO-MOJEJIBHBIE  CPEACTBA Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBS3€il M OTHOLICHHM B M3y4YaeMbIX OMOJOTHYECKHX OOBEKTax, a
TaK>Ke MPOTUBOPEUNI PA3HOTO POJIa, BBHISIBICHHBIX B PA3IMYHBIX HHPOPMALIMOHHBIX
VCTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIeMbl ¢ y4ETOM aHajIM3a MMEIOIIHUXCA
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCHUTB KOPPCKTHUBELI B ACATCIIbHOCTb, OHCHUBATEL COOTBETCTBUC PC3YJILTATOB
LCiIiaM, OCHHUBATb PUCKHU HOCJICI[CTBI/II\/’I JCATCIIBHOCTH,

KOOPANMHHUPOBATDH U BBIIIOJIHATDH pa60Ty B YCJIOBHUAX PCAJIbHOI'O, BUPTYaJILHOI'O
)41 KOM6I/IHI/IpOBaHHOFO BSaHMOHGﬁCTBHH;

pPa3BUBATh KPEATUBHOE MBINLICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIIEM.
2) 6a30BbI€e HCCJIe0BaTEIbCKHE NeliCTBUSA:

BJIa/IETh HABBIKAMH y4€OHO-HCCIIEI0BATENIbCKON M TPOEKTHOM JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MTOMCKY METO/IOB PEIlICHUs MPAKTUUECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

HCIIOJIBb30BaTh PA3JIMYHBIC BHUAbI ACATCIIBHOCTU II0 IIOJIYYCHHIO HOBOTO
3HAaHUA, €ro HHTCPIPCTALUU, npeo6pa3OBaHmo U TIPUMCHCHHIO B y‘le6HI>IX
CUTyaluuAax, B TOM YUCJIC IIpHU CO3JaHNHN y‘IC6HI>IX M COIIMAJIbHBIX ITPOCKTOB,

(GbopMHUpOBaTh HAYUYHBIN TUIT MBILUICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTUEH,
KJIFOUEBBIMU MOHSATUSMU U METOIAMMU;

CTaBUTh U (OopMyJMpoBaTh COOCTBEHHbIE 3a/layd B 00pa3oBaTeNIbHON
NEeATEIbHOCTH U KU3HEHHBIX CUTYaIMSIX;

BBIABJISITh NPUYMHHO-CIICICTBEHHBIE CBSA3M M AKTyaJIM3UpOBATh 3a1ady,
BBIJIBUT'aTh TUNIOTE3Y €€ PELICHUS, HAXOAUTh ApTYMEHTHI JUJIS I0KA3aTEIbCTBA CBOUX
YTBEPKIAEHNM, 3aaBaTh I1APAMETPBI U KPUTEPUU PEILLICHMUS;

aHaJIM3UPOBaTh TOJYYEHHbIE B XOJI€ pEILICHUS 3aJa4u  pPe3yJbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYLIECTBJISITh 1I€JICHANPABIICHHbIM MOUCK MEPEHOCa CPEJICTB U CIOCOOOB
NeNcTBUS B MPO(EeCCHOHATBHYIO CPELy;

YMETh NCPCHOCUTL 3HAHHMA B ITO3HABATCIIBHYIO M IIPAKTHYCCKYIO o0nacTu
KHU3HCACATCIIbHOCTH,



YMETh UHTCTPUPOBATH 3HAHUSA U3 PASHBIX MPCAMCETHBIX O6HaCTeﬁ;

BbIABHUI'aTb HOBBLIC WACH, MPCAJIaraTb OPUTIMHAJIBHBIC ITOJAXO/Abl U PCHICHUWAA,
CTaBHUTb HpO6HeMbI " 3a/1a4M, AOITYyCKaroIne aJIbTCPHATHBHBIC PCIHICHNA.

3) padora ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHUKAX MH(POPMAIUH (TEKCTE yueOHOro
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHaIM3upoBaTh
MH(GOPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIpENCTaBICHMS], KpUTUUECKH OLIEHUBATH
€€ TOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;

dbopMyIUpOBaTh 3aMPOChl M MPUMEHSATH Pa3IUYHBIE METOJIbI TIPU TOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3azad;

HpI/IO6pCTaTB OIIBIT HCIIOJIB30BaHU I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHLIX
TGXHOHOFHﬁ, COBCPHICHCTBOBATH KYJIbTYPY aKTHBHOI'O MCITOJIb30BAHUS PA3JIMIHBIX
ITIOUCKOBBIX CUCTEM,

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMy  TIpeaCTaBICHUS
ouonoruueckoi nudopmanmu (Cxemsl, rpapuKu, TuarpaMMbl, TAOIUIIbI, PUCYHKH U

JpyTOE);

UCIIONIb30BaTh HAay4YHBIA S3bIK B KAuyeCTBE CpEJICTBA Mpu paboTe cC
Ouonornueckor uH(pOpMaLUend: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTH4eCKUe 3HAaKU M CUMBOJBI, (QOpMyIbl, abOpeBHaTypy, HOMEHKJIATYpY,
UCTONb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HArJISIIHOCTH;

BJaJeTh ~ HABBIKAMU  pACIO3HABaHUS W 3alUThl  MH)OpMaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMMU:
1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCEX Chepax *KU3HU, AKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 00CYX/IaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KIEHUS OTHOCHUTEJIBHO BBIIIOJHEHHS MpPEIIaraeMou
3a/1a4, YYUTHIBATh MHTEPECHI U COIJIACOBAHHOCThH MO3UIMUHN JPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHUS, MMOHWMATh 3HAYCHUE
COIIMANIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CUTYAaIlHid,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHIOCOOaMU OOIICHHSI U B3aMMOJACHCTBHS, TOHUMATh
HaMEPEHUS JPYTUX JIOJICH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU dopme HOopMyTHMpPOBATH CBOM BO3PAKECHUS;



paBBépHYTO M JIOTUYHO H3JjiaraTb CBOIO TOYKY 3pPCHHUSA C HCIIOJIB30BAHHEM
SA3BIKOBBIX CPCACTB.

2) cOBMeCTHas 1eITeJIbHOCTD:

MOHUMATh U WCTOJH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAJTLHON
paboThI IPH pelIeHUH OUOJIOTHYECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS PU PEIICHUH YIeOHOMN 3a/1a4u;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NIEHCTBUH C y4&€TOM O0OIIMX
UHTEPECOB U BO3MOXKHOCTEN KAXKJIOI0 YJIeHA KOJIJICKTUBA;

IpUHUMATh 1EJIHM COBMECTHOM  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIISATh IUIAH JICUCTBUU,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloOTHI;

OLIEHMBATh KAYE€CTBO CBOETO BKJIAJa M KAKJOT0 YYaCTHUKA KOMaH/bl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIC IIPOCKTbI, OHCHUBATL HWJACHU C TIO3MIIUHW HOBHU3HELI,
OPUTUHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYIICCTBJIAThL IMO3UTHBHOC CTPATCTUYCCKOC TIOBCACHHC B PaA3JIMYHbIX
CUTyaluiax, HpOABJIATbL TBOPUYCCTBO U BOO6pa)KeHI/Ie, OBITH HMHHUIIWMAaTUBHBIM.

OBJaeHNe YHUBEPCAIbLHBIMU PEryJISITUBHBIMHU J€iiCTBUAMMU:
1) camoopranuszanus:

WCIIOIL30BaTh OMOJOTHYECKHUE 3HAHHUS JJIs1  BBIABJIICHUA HpO6HCM n ux
PCUICHUSA B ) KUBHCHHBIX U y‘{e6HBIX CUTyalMsaX;

BHIOMpaTh Ha OCHOBE OWOJOTMYECKHX 3HAHWUW IICNIEBBIE M CMBICIOBBIC
YCTaHOBKH B CBOWX JCWCTBHSIX M MOCTYNKaX MO OTHOILIECHUIO K KHUBOW MPHUPOJIE,
CBOEMY 3/IOPOBBIO U 37IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATH MO3HABATEIbHYIO JESTEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTEIbHON
NESTEIIbHOCTH U JKU3HEHHBIX CUTYaIHUsIX;

CaMOCTOSTENIbHO COCTaBIIATh IIJIAaH pEHIEHUS TPoOJIeMbl C  y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUIA;

JABAaTh OLICHKY HOBBIM CHUTYaLMsIM;
paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieNlaTh OCO3HAHHBIM BBHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELLICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;



croco0cTBOBaTh ()OPMHUPOBAHUIO M MPOSIBICHUIO LIMPOKOM JpyAMLIMU B
pa3HBIX O0JacTAX 3HAHWM, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CUTyalUsIM, BHOCUTH KOPPCKTHUBLI B JACATCIBHOCTD,
OLCHUBATDb COOTBCTCTBHUC PC3YJILTATOB LICIISIM,

BJIQ/JIETh HAaBbIKAMHM  MO3HABATENBbHOM  peueKCMM KaK  OCO3HAHUSA
COBEpLIAEMBIX JEHUCTBUII W MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI1 OLIEHKU CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLCHUBATL PUCKH WM CBOCBPEMCHHO IIPHHHUMATL PCHICHHA II0 HX
CHM)XCHHIO,

IIPUHUMATb MOTHBBI M AapPrymMCcHTBI JPYIrux IIpU aHaJIUu3€ PE3yJIbTAaTOB
ACATCIBbHOCTH,

3) npuHATHE Ce0A U APYTrUX:
MIPUHUMATh ce0sl, IOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI M AapryMEHTHl JPYyIMX IPU aHAIN3E pEe3yJIbTaTOB
NEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH IPYTOTO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaTthl ocBoeHUs mporpammbl COO mo Owosornu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuueckue s yaeoHoro npeamera «buomorusny
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUIBI JACSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yYEOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
pe3yJIbTaThl MPEJCTABIICHBI 110 TOJIaM 00yUCHHSI.

[IpeameTHbIe pe3ysbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CHCTEME HAYYHOTO
3HAHHUS E€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHHUs KU3HCHHBIX 3a71a4;



YMEHHME PacCKpbIBATh COJAEPKAHUE OMOJOTMYECKUX TEPMHUHOB U IOHSITHI:
KU3Hb, KJIIETKA, OPTaHu3M, MeTa00JIn3M (0OOMEH BEIECTB U MPEBpallleHNEe SJHEPTUN ),
romMeocras (camoperyJijsiuus), ypOBHEBas OpraHu3alusl HKUBBIX  CHCTEM,
CaMOBOCIPOU3BEAEHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3JaraTh OHOJOTMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTaIlMOHHAS, IIEHTpAJbHAS JOTMa MOJICKYJSSpHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. M. BaBuiioBa) u ydeHust (0 1IeHTpax MHOTooOpas3usi u
MPOUCXOXKICHUI KyJIbTYpHBIX pacTeHuit H. 1. BaBuiioBa), onpenensTh rpaHUIIbI KX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMCHHUC BJIaJCTh MECTOAAMH HAYUYHOI'O ITO3HAHHA B OMOJIOTUH: Ha6JI}O,ZI€HI/IC )41
OIIMCAHUC JKUBBIX CHCTEM, IIPOLCCCOB U SIBJ'IGHI/II\/’I, opraHusaluvsda MW IIPOBCACHHC
OMOJIOTHYECKOTO OKCIICPUMCEHTA, BBIIBUKCHUC T'HMITIOTE3bI, BBISABIICHUC 3aBUCUMOCTHU
MCKAY HCCICAYCMBIMU BCIMYNHAMU, 00BICHEHHE IMOJIYUYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOH?[THﬁ, Teopnﬁ " 3aKOHOB, YMCHUC JICJIaTh BbIBObI
Ha OCHOBAHHH ITOJIYYCHHBIX PC3YJIbTATOB,

YMEHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKNA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U IMPEBpALICHUs PHEPIUH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJYUYEHHbIE 3HAHUS I OObSICHEHUS! OMOJIOTUYECKUX
MIPOLIECCOB U SIBJICHHM, IJII NPUHATHUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30IacHOCTH CBOETO 3[0pOBbSI M 370POBbSA
OKPY>KaIOIIMX JIIOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY>Karolen
IPUPOIHON cpefie, MOHUMaHWe HEOOXOMMMOCTH WCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTHIA TUISt PalMOHAIBHOTO
MPUPOJIONIOIb30BAHUS;

YMEHHE peniaTh 3JIEMEHTapHble TE€HETUYECKHE 3aJayd Ha MOHO- U
TUTHOPUHOE CKpEIIMBaHUE, CIICTUICHHOE HACJIeIOBAaHWE, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TPEICKa3aHusl HACJIEIOBAaHUS TPU3HAKOB Y
OpraHu3MoOB;

YMEHHE BBITIOJHATH JTA0OpaTOPHBIE U TMPAKTUYECKHE pabOThI, COOIIOIATH
npaBuiia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKHM OILIEHUBAaTh U HMHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMs, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CpECTBa MacCOBOM MHGOpPMAIINK, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH,
MEUITMHE, OMOTEXHOJIOTHH;



YMEHHE CO03/1aBaTh COOCTBEHHBIE ITMCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMONIOTHYECKYI0 MH(OPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN armapar OHOJIOTHH.

[IpeameTHBIC pe3ysbTaThl OCBOCHUS yueOHOTO mpenmera «buomorus» ¢ 11
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTHUU B CUCTEME HAYYHOTO
3HAHHMS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHsI )KU3HCHHBIX 3a]1ad;

YMEHHE PaCKpBIBaTh COJIEpKaHNe OMOIOTUIECKUX TEPMUHOB U TTOHATHI: BU]I,
NONYJISIUs, TEHO(POH, IBONIONMUS, ABWXKYIIME CHIbl ((PaKTOphI) HBOIIOLNH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJI000pa30BaHUE, IKOJIOTHYECKUE (PaKTOPHI,
OKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHTbI, 1ENU MUTaHUS,
HKOJIOTHYECKas pamMua, OMoreoenos, ouocdepa;

yMEHHE u3laratb OHOJOTMYECKHE Teopuu (IPBOTIOLMOHHAA Teopus Y.
JlapBuHaA, CHUHTETHYECKAass TEOpUs SBOJIOLUWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoncrea K. M. baspa, depenoBaHusl TJIaBHBIX HANpaBICHUN W
nytei sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. . Bepuanckoro),
ONpPEIEATh TPAHULIBI UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMCHHC BJIaJCTh MECTOAAMH HAYUYHOI'O ITO3HAHHA B OMOJIOTUH: Ha6JII-O,ZI€HI/IC )41
OIIMCAHUC JKUBBIX CHCTEM, IIPOLCCCOB U HBHGHHﬁ, OopraHus3aluvsda W IIPOBCACHHC
OMOJIOTHYECKOTO OKCIICPUMCEHTA, BBIIBUKCHUEC IT'MITIOTE3bI, BBISABIICHUC 3aBUCUMOCTHU
MCXKAY HCCICAYCMbIMU BCINMYMHAMU, 00BSICHCHHUEC INOJIYYCHHBIX PCE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TGOpI/Iﬁ 1 3aKOHOB, YMCHHUC J1€CJIaTb BLIBOAbI
Ha OCHOBAHHH ITOJTYUYCHHBIX PE3YJILTATOB,

YMEHHE BBIACISATh CYIIECTBEHHbIE MPU3HAKK CTPOCHHSI OHOJOTMYECKUX
O0OBEKTOB: BHJOB, TNOMYJSIMHA, TMPOIYIEHTOB, KOHCYMEHTOB, pEIylCHTOB,
OMOreolleHO30B M HIKOCHUCTEM, OCOOEHHOCTH HPOILIECCOB: HACIIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTU
OpraHM3MOB, JEWUCTBUSA D3KOJOTHYECKMX (PAKTOpPOB HaA OpraHU3MbI, MepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX HM3MEHEHHH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
LMKIIOB B OnMocdepe;

yMEHUE MPUMEHSTh MOJYyUYEHHbIE 3HAHUSA I OObSICHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHM, IJI1 MPUHATHUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0POBbSI M 370POBbSA
OKpPY>KaIOIIMX JIIOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY>KaloIen
NPUPOJIHON cpejie, TMOHUMAaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKCHUN
COBPEMEHHOU OMOJIOTHH JIJIsi PAIMOHAIEHOTO TTPUPOIOTIOTH30BAHMS;



yMEHUE PellaTh 3JEMEHTapHbIE OMOJIOTMYECKUE 3a/1ay, COCTABIIATh CXEMBbI
MEepPEeHOCca BEIIECTB U IHEPTUU B IKOCHUCTEMAaX (1IN MUTaAHUS);

yMEHHE BBIMOJHATh J1a00paTOpHbIE U MPaKTUYECKHEe pabOThI, COOIIOIATH
npaBuiia npu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHUE KPUTHUYECKA OICHWBATh W HWHTEPIPETUPOBATH WHGOPMAITUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO IMO3UIINIO;

yMEHUE CO3/aBaTh COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOILEHUS,
0000111as1 OMOJOTrMYECcKy0 MH(MOPMAIMIO U3 HECKOJbKUX HMCTOYHHKOB, TPAMOTHO
WCIIOJI30BaTh MOHATUMHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTP
Haumeno
BaHHeE pPa3eioB OHHDIC
) p B Konr MpakT  (yudpossre)
n/m H TeM cero POJIbHBIE nyecKue 06pazoBaTen
MPOrPaAMMBI
p p paﬁOTbl paﬁOTbI HbBIE pecyp(:bl
Bubauor
1 buonorus 0.5 exa [JOK
KaK HayKa 2 ’ https://m.edsoo.r
u/7f41¢292
TOTOBHOCTb K COTPYHHYECTBY B IIPOIIECCE COBMECTHOTO
BBITIOJTHEHUS Y4EOHBIX, TIO3HABATEILHBIX U HCCIIETOBATEIbCKIX
BocnuTarensusii | 33434, yBaXKUTEIBHOTO OTHOLIEHUS! K MHEHUIO ONIIOHEHTOB IIPU
KOMIIOHEHT 00CYyXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;
TOTOBHOCTb W  CIOCOOHOCTH K OOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSKEHUH BCEH KU3HU;
Hroro no pasneny 2
KHBBIC Bubauor
eka [IOK
2 CHCTEMEI U UX
PN 1 https://m.edsoo.r
p 1t W7f41¢292
o CIIOCOOHOCTh  OIEHUBATh CHUTYallMI0 © MPHHUMATH
BocnurarenbHbIH
OCO3HAHHBIE  PEIICHHS, OPHUEHTHPYSACh Ha  MOpPAJIbHO-
KOMITOHEHT
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
Hroro no pasgeny 1
XMIgeC Bbubanor
N eka [IOK
3 KuH cocTaB U 1
CTDOCHIE KIETKI 8 https://m.edsoo.r
P 741292

BocmurarenbHbIH AKOJIOTUYECKH I1€JIECO00pa3HOe OTHOIICHHE K TMPHUPOJIC
KOMIIOHEHT KaK MCTOYHMKY >KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;
Hroro no pazneny 8
bubmanor
Kuzuenes Gno
eka [IOK
4 TeNLHOCTH
T 6 https://m.edsoo.r
u/7f41¢292
o ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAs ICTETUKY
BocnurarenbHbIH

KOMITIOHCHT

ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTAa, TPYIA,
OOIIECTBEHHBIX OTHOILIEHUIA;
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Hroro no pazneny

Pa3smuoxe
HHUE U Bbubanor
K K
S WHAUBHUAYAJIBHOE 1 exa L1O
a3BUTHE 5 https://m.edsoo.r
P /7416292
OpraHU3MOB
AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHPOJIE
BocnouraTelbHbIil KaK UCTOYHHKY KU3HHU Ha 3emMJie, OCHOBE €€ CylIeCTBOBAHUS;
KOMITOHEHT

TOTOBHOCTb M  CIIOCOOHOCTb K OOpa3oBaHHIO U
caM000pa30BaHMIO Ha MIPOTSHKEHUH BCEH KU3HH;

Hroro no pazneny 5
Hacnencr Bbubnuot
BEHHOCTbH U 15 eka [JOK
W3MEHYHUBOCTD 8 ’ https://m.edsoo.r
OpraHu3MOB u/7f41¢292
CIIOCOOHOCTh OIICHMBATh BKJIAJT POCCUUCKUX YYEHBIX B
CTAaHOBJICHUE W pa3BUTHE OWOJOTUM, MMOHUMAHHS 3HAYCHUS
OMOJIOTHH B MO3HAHUHU 3aKOHOB MIPUPO/IbI, B KU3HH UYEJIOBEKa U
COBPEMEHHOT'0 00IIIeCTBa;
OCO3HaHUWE JMYHOTO BKJIAJa B MOCTPOCHUE YCTONYHBOTO
Oymymiero;
OTBETCTBEHHOE OTHOIIEHWE K CBOUM POJUTEIISIM,
BocnurarensHbIiM

KOMIIOHCHT

CO3JJaHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH
CEMEMHON >XM3HU B COOTBETCTBMM C TPAAUIHUAMH HApPOJIOB
Poccuu;

MOHMMaHWE W pealn3anusi 340pPOBOT0 W 0OE30MacHOro
o0pa3a xu3HH (370pOBOE MUTAHUE, COOIIOIEHUE TUTHEHUYECKUX
NPaBUJI ¥ HOPM, COATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTIBIXA,
peryisipHas dusnueckas AaKTUBHOCTD), OepexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY
(Gu3nUIecKOMY U IICUXUYECKOMY 3/I0POBBIO;

Hroro no pazneny 8
Cenexmus Bbubanor
OpraHU3MOB. exa [JOK
OCHOBBI 3 https://m.edsoo.r
OMOTEXHOIOT U u/7f41¢292
CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B
CTAaHOBJICHUE W pa3BUTHE OWOJOTUM, MOHUMAHHS 3HAYCHUS
o OMOJIOTHH B MMO3HAHUU 3aKOHOB MPUPO/IBI, B KU3HH UYEJIOBEKa U
BocnurareanHblit

KOMIIOHCHT

COBPEMEHHOT'0 00IIIeCTBa;

MOHMMaHWE W pealn3anusi 340pPOBOT0 W 0E30MacHOro
o0pa3a xu3HH (370pOBOE MUTAHUE, COOIIIOICHUE TUTHEHUIECKUX
NPaBUJI M HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHITUN U OTIBIXA,
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perynsipHas dusnueckas aKTUBHOCTD), OepexHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY
(du3nUIecKOMY U IICUXUYECKOMY 3/I0POBBIO;
Uroro no pazaeny 3
bubnmor
3 [ToBTOpEHN 1 exa [JOK
e 1 https://m.edsoo.r
u/7f41¢292
OBLIEE
KOJIMYECTBO YACOB 34 1 4
I1O ITPOI'PAMME
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11 KJIACC

Hanme KoanuectBo yacos DJ1eKTpO
HOBaHHeE HHbIE
u/n pa3aesioB U B Kourp IIpakT  (uudposse)
TeM cero 0/1bHBIC nyeckue o0pa3oBaTe/ibH
NPOrpamMMbl padoThI padoThI ble pecypchl
bubnuor
DBOJIIO
exa [IOK
1 1nuoHHas 1
SHOTOrHS 9 https://m.edsoo.ru
[7f41ccT74
CIIOCOOHOCTh OIIGHMBATh BKJIAJ POCCHMCKHUX YYEHBIX B
Bocrnurtatenbubl | CTAHOBICHHUE W PAa3BUTHE OHONOTWH, TOHUMAHHS 3HAYCHUS
if KOMITOHEHT OMOJIOTHH B TIO3HAHWW 3aKOHOB MPHUPOJBI, B )KM3HU YEJIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;
Hroro no 9
pazneny
Boznuk
bubmmor
HOBCHHE U
2 pasBuUTHE 0.5 cxa LIOK
SKUHI Hal 9 ' https://m.edsoo.ru
[7f41ccT74
3emiie
TOTOBHOCTb K COBMECTHOM TBOPYECKOM ACATEIBHOCTH IIPU
BocnurarenbHbl | co3aHUM YIEOHBIX TIPOEKTOB, PEIICHUH YUYECOHBIX U
1 KOMITOHEHT MO3HABATEIIbHBIX 3314, BHITOJTHCHUH OMOJIOTHYSCKHUX
SKCTICPUMEHTOB
Hroro no 9
pazneny
Opranu bubauor
3MEBI U 1 eka [JOK
OKpY>Karomast 5 https://m.edsoo.ru
cpena [7f41cc74
€HHOCTHOE OTHOIICHHE K TNPHUPOJHOMY HACJICIUIO |
BocnuraTtenbHbl 1 PHPOAHOMY A
. MaMATHUKaM TIPUPOIBI, TOCTHKEHUSIM Poccuu B HayKke, HICKYCCTBE,
1 KOMITOHEHT
CIIOPTE, TEXHOJIOTHUSX, TPYAC;
Hroro no 5
pasneny
Coo0b bubnuor
€CTBa U eka [JOK
3KOJIOTUYECKH 9 https://m.edsoo.ru
€ CUCTEMBI [7f41cc74
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BocmmurareabHbI
Y KOMIIOHEHT

CIOCOOHOCTh ~ OIICHHMBAaTh CUTYallMI0O M  NPUHUMATH
OCO3HAHHbIE  pEUICHUs,  OPUEHTUPYSACh  HAa  MOPAJIBHO-
HPABCTBEHHbBIE HOPMBI U [IECHHOCTH;

OCO3HAHHUC JIMYHOI'O BKJIaJla B IIOCTPOCHUC YCTOIZQHBOFO
Oymymiero;

OTBETCTBEHHOE OTHOLICHHUE K CBOUM POJUTENSIM, CO3TAHUIO
CEMBH HAa OCHOBE OCO3HAHHOIO IIPUHATHUS LIEHHOCTEH CEMEHHOMN
JKU3HU B COOTBETCTBUH C TpaAuLHUAMHU HaponoB Poccuu;

CIOCOOHOCTH UCTIOIB30BaTh MPUOOpETaeMble PU U3yUCHUN
Ononorny 3HaHMS M YMEHUS MIPH PELICHUH TPo0IeM, CBA3aHHBIX C
palMoHaTBFHBIM  IPUPOAONOIL30BaHNEM (COONIOIEHUE TpPaBUII
HIOBE/ICHUSI B IPUPO/IE, HAITPABICHHBIX HA COXPAHEHNE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BUJOB, IKOCUCTEM, Ouochepsl);

Htoro mmo 9
pasneny
Bubanor
[ToBTOp 1 eka [IOK
eHUe 2 https://m.edsoo.ru
[7f41cc74
OBIIIEE
KOJIMYECTBO 1 25
YACOB I10 34 )

I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaudecTBo yacos JIeKT
POHHBIE
Tema Kon Tpa ara uudposbie
n/n ypoKa TPOJIBHBIE KTHIeCKHe usyde  ooOpasoBareJ
cero padoThI padoThI Hust bHbIC
pecypchl
bubnu
buoio oreka [JOK
v B https://m.edsoo
CHUCTEME 1 .ru/863e6122
HayK https://m.edsoo
.Tu/863e632a
MeTto
JIbI TIO3HAHUS
JKUBOI
MIPUPOJIBIL.
[IpakTnuecka
s pabora Ne 1 bubmu
«Hcmonp3oBa 05 oteka [{IOK
HHUE 1 ’ https://m.edsoo
pa3IUYHBIX Iu/863e6122
METOJIOB TP
W3y4YeHUHN
OHOJIOrHYecK
X
00BEKTOBY
buoio
THYECKHE
CHUCTEMEI, bubnu
MPOIIECCHI U 1 oreka [JOK
UX U3y4YECHHUE. 1 https://m.edsoo
CraproBas .ru/863e¢6564
KOHTpPOJIbHAs
paborta
Xumu
YeCKHui
cocran OTCKa LIISS%HH
EHGTKH' Bona 1 https://m.edsoo
.ru/863e674¢
MUHEPATBHBI
e conu
Benku bubau
. CocTaB u 1 oteka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

CTpOEHUE https://m.edsoo
O€eJIKOB 1u/863e6b72
Depm
CHTBI —
OMOoJIOrHYecK
ue
KaTaJlnu3aTop
BI.
JlabopaTopna Bubiu
b1 pa60Ta Ne 1 0.5 OoTEeKa ]_[OK
«3yuenune ’ https://m.edsoo
KaTaJIMTU4eC .ru/863e6b72
KoM
AKTHBHOCTH
(dhepMeHTOB
(ma mpumepe
aMuJIa3bl WK
KaTayasbl)»
Vries bnbmm
OJIBL oreka [IOK
st https://m.edsoo
1u/863¢6870
Hyxkne bu6mm
HHOBBIC OoTEeKa ]_[OK
KHUCJOTEI. https://m.edsoo
ATO® .ru/863e6d5¢
Hcrop
WS U METOJIbI Bubiu
HU3y4dCHUA oteka [JOK
KJIETKH. https://m.edsoo
Knerounas .ru/863e6e88
Teopust
Knerx
a KaK
1IEeTIOCTHAS
JKHBast
cucremMa
Crpoe
HHE
AYKapUOTHYE bubnu
CKOM KJIETKH. oteka [JOK
JlabopaTopna 0.5 https://m.edsoo
s pabora Ne 2 .Iu/863¢6ff0
«3ydenune https:/m.edsoo
CTPOCHHUS -Iu/863¢716¢
KJIETOK

pacTeHui,
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JKHUBOTHBIX,

rpu0oB u
Oaktepwuii
oJ
MHUKPOCKOIIO
M Ha
TOTOBBIX
MHUKpOIIperna
paTtax u ux
OITHCAHHEY
OOwme bubnu
H BEILIECTB oreka IJOK
WA https://m.edsoo
MeTa00IHU3M 1u/863e766¢
®otoc Bubm
— oreka [IOK
X eMOCHHTES https://m.edsoo
.ru/863e7¢98
bubau
3Hve pr oreka [JOK
eTHYCCKUI
oGMCH https://m.edsoo
.ru/863e7aae
Kuzn
€HHBIN [TUKII
KJICTKH.
[enenue
KJIETKH.
MuTo3.
JlabopaTopna
Bubnn
s pabota Ne 3 orexa LIOK
:iiﬁ?:fslm 0.5 https://m.edsoo
.ru/863e7dc4
KJIETKax
KOHYHKA
KOpeIIKa
JyKa Ha
TFOTOBBIX
MHUKpOIIperna
paTtax»
buocu -
HTE3 OelKa.
Peaxius oreka [IOK
MaTpUYHOTO hitps://m.edsoo
.ru/863¢796¢
CHHTE3a
Tpanc bubmu
JIAIAA — oreka [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

onocuHTE3 https://m.edsoo
oenka .ru/863e¢796¢

Hexne
TOYHBIE b6
(bopMbI oteka [{IOK
© o https://m.edsoo

H3HHI 11/863e7540
BHPYCHI

Dopm bubnn

- oreka IJOK
https://m.edsoo

DAIMHOKCHH ru/863¢81b6
A https://m.edsoo

OpraHU3MOB Tu/863e831e
bubnn

Metio oreka IJOK
3 https://m.edsoo

1u/863e7f4a

O6pa3
OBaHUE U
pazBUTHE
IIOJIOBBIX
KJIETOK.

OmnonoTBop

€HUE. bubnn
Jlaboparopua 05 oreka [[OK

s pabota Ne 4 ’ https://m.edsoo
«3yuenne .ru/863e81b6
CTpOCHUS

IIOJIOBBIX

KJIETOK Ha

TOTOBBIX

MHUKpOIIperna

paTtax»

J%05010%1 bubnn
BUAYaJIbHOE oreka IIOK
pa3BuUTHE https://m.edsoo
OpraHu3MOB .ru/863e8436

I'ener
hKa — HayKa
o Y bubnn

oteka [JOK
HACJICNICTBCH https://m.edsoo
HOCTH 1 11/863e86f2
N3MEHYUBOCT
u
oMe H:caTKI/?H Bubmu
p oreka [IOK

HacCJICOJOBaHHU
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

s IPU3HAKOB.

https://m.edsoo

Mounorubpua 1u/863e8878
HOE
CKpeITUBaHU
e
Juru6
puIHOE
CKpEILMBaHU bubmu
€. 3aKoH oteka [{IOK
HE3aBHUCHUMOT https://m.edsoo
0 .ru/863¢89a4
HacJIeI0BaHU
s IPU3HAKOB
Croemn
€HHOC
HacJIeIOBaHU
€ MPU3HAKOB.
JlabopaTopna
g pabora Ne 5
«3yueHnne
pe3yJIbTaToOB Bubnm
MOHOTHOPHL 0.5 oreka [IOK
HOTO U ) https://m.edsoo
JTUTHOPUTHOT .ru/863e8c60
0
CKpeITUBaHH
a1y
P30 ITBI
Ha TOTOBBIX
MHUKpOIIperna
paTax»
I'ener
gKa ToJja. Bttt
aclieIoBaH
He oreka [IOK
TIPU3HAKOB https://m.edsoo
i .ru/863e8c60
CIICIVICHHBIX
C TIOJIOM
H3zmen
YUBOCTb.
Henacnencts
CHHas bubnu
H3MEHYUBOCT 0.5 oreka IIOK
b. https://m.edsoo
_]Ia60paT0pHa .ru/863e8efe
s pabota Ne

6. N3yuenue
MoaubUKaI|



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

OHHOI

U3MEHYHUBOCT
H)
MOCTPOEHUE
BApUALIUOHHO
ro psijaa u
BapUALIUOHHO
W KpUBOI»
Hacne
JICTBEHHAs
U3MEHYHUBOCT
b.
JlabopaTopna Bub6au
s pabora Ne 0.5 oreka IJOK
7. «AHanmu3 ) https://m.edsoo
MyTalun y .1u/863e8efe
P30 ITBI
Ha TOTOBBIX
MHKpOTpena
paTtax»
bubnu
[ener oteka LIOK
HMKa YEJIOBEKa https://m.edsoo
.1u/863e8d78
Pesep
BHBIU YPOK.
O06001IeHne
110 TeMe
«Hacnenctse
HHOCTb B
U3MEHUYHUBOCT
b
OpraHu3MOBY
Cenex Buomu
M KaK oreka IIOK
HayKa 1 https://m.edsoo
rporece .1u/863e9214
Meto
JIbI 1
JIOCTHIKECHUS Eubm
CeJICKLINHU
pacTenuii u oreka HOK
JKMBOTHBIX. https://m.edsoo
.ru/863e9214
IIpomexyTou
Has

arTecTranusa



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e9214
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b
HOTC bubnn
XHOJOTHUA oTeKa ]_[OK
4 KaK oTpaciib 1 https:/m.edsoo
NPOU3BOMCTB 1u/863€9336
a. -
OBILIEE
KOJMYECTBO
YACOB I1O 34
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https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Kosau4vecTBO 4acoB DJIeKT
POHHBbIE
Tema Kon Tpa ara nudposeie
n/n ypoKa TPOJILHbIE KTHYECKHE usyye oOpasoBare
cero padoThI padoThI Hus bHBIE
pecypchbl
OBOITIO Bbubnu
ous u oteka [IOK
METOBI €€ 1 https://m.edsoo
U3y4ECHUS .ru/863ea20e
Hcro
us paSBI/ITI/UIp I_II;(I;(IS(HH
OTeKa
Egegg TaBJIcH 1 https://m.edsoo
.ru/863¢9570
SBOJIIOIAN
Mukpo
ABOJIIOIIHS. P orexa L}I;g?{nﬂ
1 TEK
E;(ngoa;BHaﬂ 1 https://m.edsoo
P .ru/863e9¢cle
paborta
[Tomyn
SIITUST KaK
aJIeMEHTapHa
s €IMHULIA
BHA U
BBOHJIIOI_II/II/I. Bg?(ﬂ“
JlabopaTopna 0.5 otexa 11
4 pabota Ne 1 1 https://m.edsoo
P ° r1/863¢99¢6
«CpaBHeHue
BHJIOB I10
Mopdosioruye
CKOMY
KPUTEPHUIO»
BIDK
e CI/I%IIH ! BS%HH
(3;meMeHTapH oreka L1
bic (haKTops) 1 https://m.edsoo
.ru/863e¢9da4
3BOJIIOIAN
Ecrect Bbubnu
BCHHBIN oreka ITOK
oTOOp | ero 1 https://m.edsoo
bopmbl .1u/863¢9ed0



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

Pesyib

TaThl
SBOJIIOLIHH:
npucnocooe
HHOCTD
OpraHU3MOB U
BHUI000pa30B
aHue. Eubm
Jlaboparopua 0.5 otexa [IOK
st pabota Ne 2 ) https://m.edsoo
«Onuncanue .ru/863e91fde
npucnocoose
HHOCTH
opraHu3Ma u
eé
OTHOCHTEILH
oro
XapaKTepay
Harmpa
BJICHUSA U bubnn
IIyTH oteka [{OK
MaKpO3BOJIIO https://m.edsoo
195071 .Tu/863e9cle
HeoOp
aTHUMOCTD
SBOJTIOLIUHU
Ucrop
M1 KU3HY Ha
3emie u
METOJBI e&
W3yUYeHUS
€351 fer buban
MIPOUCXOKACH oreka [JOK
U KU3HU HA https://m.edsoo
ZeMiIe .ru/863eadab
PazBur
W€ XKU3HU Ha bubnu
3emiie 1o oreka [{OK
spam u https://m.edsoo
.ru/863cabbe
nepuoam
OcHoB
HBIE 3TAITbI B
SBOIIONHH 0.5 oreka [JOK
pacTUTEIBHOT https://m.edsoo
.ru/863ca8bc

on
JKHUBOTHOT'O
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Mupa.
[IpakTnuecka
s pabota Ne 1
«3yuenne
HCKOIIa€MbIX
OCTaTKOB
pacTeHui u
JKUBOTHBIX B

KOJUIEKITHAX)
core bubman
MEHHas
CHUCTEMA oteka [IOK
OPraHUuyYeCcKOr https://m.edsoo
.ru/863ea48¢
0 MHUpa
OBOITIO Eubum
LM YEJI0BEKA orexa [[OK
(aHTpOMOreHE https://m.edsoo
3) w/863eac2c
BIOK
mue CI/I{IIH g bubnn
(paxropsr) oreka [JOK
AHTPOIIOrEHES https://m.edsoo
a .ru/863cad44
OcHoB
HBIE CTaIUH
9BOJIKOIINN
yeaoBeKa
YenoB
€4ECKHE pachl bubmn
W OPUPOJHBIE oteka [IOK
ajlanTanuu https://m.edsoo
.ru/863eaca2
yeaoBeKa Tu/s63eac
Peseps
HBIA YPOK.
O06o001menue
10 TEME
«Bo3unkHOBE
HUC U
pa3BHTHE
JKU3HHU Ha
3emue»
DK0110
TS KaK HayKa
Cpenbt bubnu

o0uTaHus u

oteka [IOK
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3KOJIOTHYECK https://m.edsoo
ne GakTopbl .ru/863eafec

Aouot
HYECKUe
(hakTopHI.

Jlaboparopua

st pabota Ne

3.

«Mopdomnoru

YECKHUE

0COOCHHOCTH bnbmm

pacTeHui u3 0.5 oteka [IOK

DA3HBIX MeCT https://m.edsoo
.ru/863eb10e

OOHTaHUSY.

JlabopaTopna

s pabota No

4. «Bmmsane

CBETa Ha POCT

1 pa3BHUTHE

YepEeHKOB

KoJieycay

buotn bnbmm
qecKHe oreka [{OK
(bakTopsr https://m.edsoo

.ru/863eb348

DKoJI10
THYECKHE
XapaKTepUCTH
KU
MOMYJISIIH.

[IpakTnuecka

g pabora Ne 2 0.5
«ITogcuér

IIOTHOCTHU

MO IS

pa3HbIX

BHUJIOB

pacTeHuin»

Coob bubnn
[ecTsa oteka [IOK
OpraHu3MoB https://m.edsoo
— OHOLIEHO3 .ru/863eb46a

DKoJ10 Buoau
THUYCCKHUC OTEeKa HOK
CUCTEMBI https://m.edsoo
(9KOCUCTEMBI) .ru/863eb46a
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OcHOB

HBIE
IIOKAa3aTelIu
3KOCHUCTEMBI. Buonmu
OKOJIOrIYECK oreka [IOK
e https://m.edsoo
MMUPAMUIBI. .ru/863eb5fa
CpoiicTBa
SKOCHUCTEM.
Cykueccus
[Tpupo
ITHBIE
9KOCHUCTEMBI
AHTpO
IMOICHHEIC
9KOCHUCTEMBI
epa — broce bubmmn
riaodannHas oreka LIOK
SKOCHCTEMA https://m.edsoo
.ru/863ebb5e
3emin
3aKoH bubaun
OMEPHOCTHU oteka [IOK
CyLIECTBOBAaH https://m.edsoo
us Guochepsl ru/863ebd16
YenoB
€UYeCTBO B
ounocdepe
Semian
Cocymn
€CTBOBaHUE
IIPUPOJBI U bubmn
YeJI0BeYeCTBa oteka [IOK
. https://m.edsoo
[TpomexxyTou .ru/863ebale
Hast
aTTeCcTalus
Pezepn
HBIN YpOK.
O0600mIeHne
TEMBI
«Coo0irecTBa
u
9KOJIOTHYECK

Hnc CUCTEMBD)
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KUIIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUS
MPOoBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
pesyabrara o0pa3oBaHusi

CdopmupoBaHHOCTh 3HAHHMA O MECTE W POJHM OWUOJIOTHU B
CHCTEME Hay4YHOI'O 3HaHHUS €CTECTBEHHBIX HayK, B (POPMHUPOBAHHUHU
COBPEMEHHOM E€CTECTBEHHO-HAyYHONM KapTHHBI MHpa U HAY4YHOI'O
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMM; (PYHKIMOHAIBHOM TPaMOTHOCTU
YeJloBeKa Ul PeIeHHs KU3HEHHBIX 33134

YMeHHe pacKpbiBaTh COJCpPKAHNE OMOIIOTUIECKUX TEPMHHOB
U TIOHSITHIA: J)KU3Hb, KJIETKA, OPraHUu3M; MeTa0oIu3M (0OMEH BEIECTB
2 W TIpeBpallleHue dHEPruH), TOMEOCTa3 (CaMOperysisius), ypoBHEBas
OpTaHMU3AIMS KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHHE (PENPOTYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTbD, POCT U Pa3BUTHE

YMeHne wu3narath OWOJOTHYECKHE Teopuu (KJIETOYHas,
XpoMocoMHasi, MyTannoHHas), 3akoubl (I. Mengens, T. Moprana,
3 H.W. BaBunoBa) u ydeHus (0 TIEHTpax MHOTOOOpazusi U
IPOUCXOXKAECHNUA  KylIbTypHbIX pactenuii H.M.  Basuiosa),
ONPENENATh IPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMAM

YMmenune BJIAACTb MCTOAAMU HAYYHOI'O ITO3HAHUA B 6HOHOI‘I/II/I
(HaOIIOICHUE W OIMCAHME YKMBBIX CHUCTEM, IPOIIECCOB U SIBJICHUMU;
OpraHmW3als ¥ TMpOBEICHHE OHOJOTHYECKOr0 JKCIEPUMEHTA,
BBIIBUKCHUE  THUIOTE3bI;  BBIABICHHE  3aBUCHUMOCTH  MEXIY
HCCIICAYCMbIMHA BCIWYHWHaAMU, OG’bHCHeHI/Ie IMOJIYUCHHBIX
pe3yJbTaTOB, WCIIOJIL30BAaHHBIX HAYYHBIX IOHITHH, TEOpUH U
3aKOHOB; YMCHHUC JOCJIaThb BbIBOJblI HA OCHOBAHWH IIOJYUCHHBIX
pe3yabTaToOB)

YMeHue BBIICISATH CYIIECTBCHHBIC IPU3HAKH BUPYCOB, KIIETOK
MMPpOKapuoT MW 3YKApUOT, OJHOKJICTOUHBIX W MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHa BEIIECTB |
5 MpEeBpaIeHHs] SHEPTUU B KJIETKe, (DOTOCHHTE3a, MIACTUYECKOTO U
JHEpreTuvyeckoro  oOMeHa, XEMOCHHTE3a, MHTO03a, Melo3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHMU, HHAUBUYAJIbHOT'O Pa3sBUTHUA
opranu3ma (OHTOTEHE3)

YMeHHe TPUMEHSTh IMOJIYyYEHHBIE 3HAHUS I OOBSICHEHUS
6I/IOJIOFI/I‘-I€CKI/IX HpO]_IGCCOB 148 HBHGHHﬁ, JUIA HpI/IH}ITI/I}I HpaKTI/I‘-IGCKI/IX
pemieHuii B TOBCEJHEBHOW JKM3HM B LEIAX  OoOecredeHus
0€30MacHOCTH CBOETO 3JI0OPOBbS U 3/IOPOBBS OKPYKAIOIIMX JIFOJICH,
COOIOICHUsT HOPM TPAMOTHOTO TIOBEJICHUS B  OKPYKAIOMICH
OPUPOTHON cpele; MOHUMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTYDKCHUH COBPEMEHHOW OHWOJIOTMM W OMOTEXHOJIOTHH st
panoOHAIBHOIO IPUPOLOIIOIE30BAHUS




YMeHue peliath 3JIEMEHTApHbIE TE€HETUYECKHE 3aJauyd Ha
MOHO- W JWTHOPHIHOE CKpEIIMBaHUE, CICTUICHHOE HACJIEIOBaHME,
COCTaBISITh  CXEMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBAaHHUS IS
MpeICKa3aHus HACJIeI0BaHUsI PU3HAKOB Y OPTaHU3MOB

VYMeHue BBIIOJIHATH Ja00paTOPHbBIE M MPAaKTHYECKHE padoTHl,
coOmoaTh mpaBwia mpu pabore ¢ ydyeOHBIM M J1IaOOPAaTOPHBIM
000py1I0BaHHEM

YMeHue KpUTHYECKH OLIEHMBAaTb U HHTEPIPETHPOBATH
UHPOpMALMI0  OHMOJIOTUYECKOTO  COJEPXKAaHMSA,  BKIIOYAIOUIYIO
TICEeBJIOHAYYHBIE 3HAHUS U3 pa3InuHbIX ucTouHUKOB (CMMU, HayuHO-
NOMYJISIPHbIE MaTepUalbl); OSTUYECKHE AaCHEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUN

10

VMeHHe C037aBaTh COOCTBEHHBIC IHCHMEHHBIC W YCTHBIC
cooOuieHus, 06001asi OMOIOTHUECKYI0 HH(OPMAIIHIO U3 HECKOIBKUX
VICTOYHUKOB, TPAaMOTHO HCHOJB30BaTh MOHSATUIHBIA  ammapar
Ouosorun

11 KITACC

Kon
NMpoBepPsIEeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJdbTATHI OCBOCHHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHust

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIH OUOJIOTHUU B
CHCTEME Hay4yHOTr'0 3HaHUS €CTECTBEHHBIX HayK, B (YOPMUPOBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTHUHBI MUPa U HAY4YHOI'O
MHUPOBO33PEHUS; O BKIIA/E€ POCCUICKUX M 3apyOeKHbIX Y4EHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH; (PYHKIMOHATIBHON TPAMOTHOCTH
YeJIoBeKa Ul PEeLIeHHs KU3HEHHBIX 33134

YMeHHe  pacKkpelBaTh  COACpKaHUE  OMOIIOTHYECKUX
TEPMHHOB W TOHSATHIA: BU, MOIMYJSINs, TeHOPOH, IBOJIIOLUS,
JIBIDKYIIHE CHIIBI ((pakTOpbI) SBOJIONHMH, MPUCTIOCOOICHHOCTH
OpPraHu3MOB, BHJ000pa3OBaHHE, OSKOJIOTUYECKHE (aKTOPBHI,
9KOCHCTEMa, TPOIYLEHTHl, KOHCYMEHTBHI, PpEIyICHTHI, IEIU
MUTaHM, SKOJIOTHYeCKas Mupamuia, buoreoreHos, buochepa

YMeHue uznaratb OMOJIOTHYECKHE TEOPUH (IBOJIOIUOHHAS
teopus Y. JlapBuHa, CHHTETHYECKAsi TEOPHUS IBOJIOLNN), 3aKOHBI
U 3aKoHOMepHocTH (3apogsimieBoro cxoacrsa K.M. bopa,
yepeOBaHMs TJIABHBIX HampaBjieHWd U myTed sBomronuu A.H.
CeseprioBa, yuenus o 6nochepe B.I. Bepraackoro), onpenensTh
TPaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHrne BIaJeTh METOAaMH HAayYHOTO TIIO3HAHHS B
Ouonoruu (HaOIIOIEHNE U OTIMCAHKE )KUBBIX CUCTEM, MPOIIECCOB U
SBIICHWI; OpraHW3alys ©  TPOBEICHHE OWOJOTHYECKOTO
IKCIIEPUMEHTA, BBIIBUIKEHUE TUTIOTE3bI; BBISIBIICHUE 3aBUCHMOCTH
MEXIY HMCCIECIYyEMBbIMHA BEITHYMHAMH, OOBSICHEHHE IOyUYCHHBIX
pe3yJIbTaTOB, WCIOJIH30BAHHBIX HAYYHBIX MOHSITHHA, TEOpUU U




3aKOHOB; YMCHHC J¢CJIaTb BBIBOJAbl Ha OCHOBAHHWU MOJTYYCHHBIX
pe3yabTaToOB)

YMeHue BBIICNSTh CYIIECTBEHHBIE MPU3HAKU CTPOCHHS
OMOJIOTUYECKNX OOBEKTOB: BHUIOB, TMOIMYJSALUNA, MPOIYIEHTOB,
KOHCYMEHTOB, pEAYyLEHTOB, OHOreOllEHO30B M OIKOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJIEICTBEHHON  M3MEHYHBOCTH,
€CTECTBEHHOT'0 0TOOpa, BHI000pa30BaHUs, MPUCTIOCOOJICHHOCTH
OpPTaHU3MOB, JICUCTBUS IKOJOTHIECKUX (DAKTOPOB HA OPTaHU3MBI,
NepeHoca BElIeCTB U TOTOKAa DJHEPrMM B HJKOCHUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHU B DKOCHCTEMAxX CBOEU MECTHOCTH,
KPyTroBOPOTa BEIIECTB U OMOTCOXUMUUYECKHX IUKIIOB B Onochepe

YMeHue npuMeHSTh MMOTy4YeHHbIE 3HAHUS ISl OOBSICHEHUS
OMOJIOTUYECKHX MPOIECCOB M SIBICHUH, [  TIPUHATHA
MPaKTUYECKUX pEIIEHUHA B IIOBCEJHEBHOW JKU3HU B ILEIAX
oOecrieyeHuss 0E30MAaCHOCTH CBOETO 370POBbS U 30POBbA
OKPYXAaIOIIMX JII0JIeH, COOIIOIEHNS HOPM TPAaMOTHOTO TOBEICHUS
B OKpY’Kalollel MpUPOJHON cpejie; MOHNMaHHe HEOOXOAUMOCTH
UCIIONIb30BAaHUSl  JTOCTHKEHUIl COBpeMEeHHOW Ouosoruu st
PaLMOHATIBHOTO PUPOAOIOIB30BaHUS

YMeHue pemaTth 3JIeMEHTapHbIe OWOJIOTHMYECKUE 3a/adH,
COCTABJISAATH CXEMBI MEPEHOCA BEIECTB U SHEPTHH B KOCHCTEMaX
(eru mUTaHwMs)

VYMeHue BBINOJHATH Ja0OpPAaTOPHBIE M HPAKTHYECKHE
paboTbl, coOmomaTh mpaBuia Opu paboTe C yuyeOHBIM U
1abopaTOpHBIM 000PYI0BAaHUEM

YMeHue KpUTHUECKH OIEHUBaTh M HHTEPIPETUPOBATDH
UHPOpPMALIMIO OUOJIOTUYECKOTO  COJEPKAHMS, BKIIOYAIOLIYIO
MICEeB/IOHAYYHbIE 3HAHUA W3 Pa3IUYHBIX HCTOYHHKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepUalbl); pacCMaTPUBATh TI00ATBHBIE
9KOJIOTUYECKHE TMPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH TIO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIIMIO
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YMenune CcO31aBaThb COGCTBGHHBIG IMHUCbMCHHBIC U YCTHBIC
cooOmieHusi, 00o00mas Ouonornyeckyro HWHGOpPMAIUIO U3
HCCKOJIBKUX MCTOYHUKOB, 'PAMOTHO HCIIOJIB30BATh MOHATUHMHBIN
amnmapaT OuoJoTrun

HHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 buonorus kak Hayka

1.1

Buonornss — Hayka o xuBoW mpupone. Ponp Ouonoruum B
(GhopMHUpPOBaHMHM COBPEMEHHOW HaydyHOW KapTuHbl Mwupa. Cucrema
OMOJIOTUYECKUX HAYK




1.2

MeToap! o3HaHUS )KUBOM TPUPOIBI (HAOIIOICHNE, SKCIICPUMEHT,
OIMCaHUE, U3MepeHue, KJIaccuQuKanus, MOJETHPOBAHHE,
cTaTucTHUecKast 00paboTKa TaHHBIX)

JKuBbIe cuCTEMBI U HX OopraHu3anusa

2.1

KuBbie cucrempl (OMOCHCTEMBI) Kak MPEAMET HW3YYCHHS
ounosorun. CBOICTBa OMOCHCTEM M UX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYISPHO-TCHETHYCCKUH,
KJIETOYHBIA, OPraHU3MEHHBIN, MTOMYJISUUOHHO-BUI0BOM, YKOCUCTEMHBIN,
onocdepHbIi

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMHYECKHH  cOCTaB  KJIETKH. XHMHYECKHE  DJIEMCHTHI:
MAaKpO3JIEMEHTBI, MUKpPOA3JIEMEHTHl. BoJa M MuHEpajdbHbIE BEIIECTBA.
@OyHKIMUA BOABl U MHUHEPANbHBIX BellecTB B kierke. [loanep:kanue
OCMOTHYECKOro Oaanca
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benku. CoctaB u cTpoeHre 6eMK0B. AMUHOKHCIOTHI — MOHOMEPHI
6€.HKOB. Hezamenumreie u 3aMCHHUMBIC AMHUHOKHWCJIOTHI.
AMMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPbl OEITKOBOW MOJIEKYJIBI
(mepBuYHasi, BTOpUYHAs, TPETUYHAsT U YETBEPTUUYHAS CTPYKTYpa).
XUMHYECKHE CBOMCTBA OeNKOB. bruonornveckne GyHKIMN OEITKOB.

®epMeHTHI — Ouonormyeckue KatanmmuzaTopel. CTpoeHue
dbepMeHTa:  aKTUBHBIA  IIEHTp, CcyOcTpaTHass  CeU(UIHOCTD.
Kodepmentsl. Butamunpl. OTindus (epMEHTOB OT HEOPTaHUYECKUX
KaTaJn3aTopoB
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VYrneBoabl: MOHOCaxapubl (TJIFOKO03a, prub03a U 1e30KCUprod03a),
Jaucaxapubl (caxapo3a, JIAKT03a) U MoJIMcaxapuabl (KpaxMal, TIIUKOTeH,
1esutroI03a). buonorndeckue GyHKIMHA YTIIEBOIOB.

JIunner: TPUTTULEPULBI, CTEpPOUBL, dochonunuabl.
IMuapodunsHo-TUApOPOOHEIE  CBOMCcTBA. buonmornueckne ¢GyHKIMHA
JIMIIU I0B. CpaBHeHI/Ie YIJICBOJOB, 6€JIKOB U JUIINO0B KaK MCTOYHUKOB
SHEPTUU

3.4

Hyxkneunossie kucnorsl: JJHK u PHK. Hykieotuasr — MoHOMEDBI
HyKJIenHOBbIX KucaoT. Ctpoenne u ¢ynkuuun JIHK. Crpoenue wu
¢byukaun PHK. AT®: ctpoenne u pyHKImn

3.5

[utomoruss — Hayka o kierke. Kierounass teopus. Metoasl
HU3YYCHHUA KIICTOK

3.6

Knetka kak nenoctHas xuBas cucrema. OO0mire npu3Haky KIETOK:
3aMKHYyTas HapykHas MemOpana, mosiekyisl JIHK kak reHetmueckwii
amnmapart, cucTeMa CUHTe3a Oerka

3.7

Tumel  KJIETOK:  JyKapuOoTHYeCKass MW IPOKapHOTHYECKas.
OcoOeHHOCTH CTPOCHHS TPOKApUOTHYECKOH KieTku. Kierounas cTeHka
Oaktepuii. CTpoeHHE JYKapHOTUUYECKOW KJeTKH. OCHOBHBIC OTIMYHUS
PacTUTENbHOM, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYypbl KJIETOK — KIETOYHas CTEHKa,
TJIMKOKANIMKC, uX ¢yHkuuu. [Tnasmatudeckas meMmOpaHa, €€ CBOMCTBA U




¢ynkuun. Iuronnasma u eé opranonasl. OJHOMEMOpPaHHbBIE OPTaHOU/IbI
KJIeTKU: dHA0IUIa3Marrueckas cethb (D11C), anmapat ['oib1Ku, TH30COMBI.
HOHyaBTOHOMHBIe OpraHovibl  KJICTKH: MUTOXOHAPUH, IJ1aCTUabI.
[IponcxoxaeHne  MUTOXOHAPUMA W MUACTUA. Buael  miactu.
HememOpaHnHble OpraHouibl KJIETKHA: PUOOCOMBI, KIETOYHBIA IIEHTP,
PECHUYKH, KTyTUKH. OYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Snpo — perynaropHbeiii HeHTp kieTku. CTpoeHue sapa: saaepHas
000I109Ka, KapUOTIIIa3Ma, XPOMATHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpaHCcHopT BELIECTB B KIETKE

)KI/I3HG,Z[€}ITGHBHOCTB KIICTKH

4.1

OOMeH BeniecTB, WK METa00IN3M. ACCUMIIIALINS (TIIaCTHYECKUN
OOMEH) W IUCCUMUIIAIUA (PHEPreTUYECKH OOMEH) — JBE CTOPOHBI
enuHoro mporecca Meradbonusma. Tunel oOMeHa BEIecTB: aBTOTPO(HBIIHA
u rerepoTpodHbIid. Pons hepMeHTOB B 0OMEHE BEIIECTB U IPEBPAIICHUH
JHEPTUU B KIETKE

4.2

®dotocunre3. CpetoBas U TeMHOBas (a3bl poTocuHTe3a. Peakium
¢dorocunTesa. DppeKTUBHOCTH (PoTOoCHHTE3a. 3HaueHHe (POoToCcHHTE3a
JUIsl KW3HU Ha 3emute. BrusiHME ycnoBwil cpeipl Ha (OTOCHHTE3 H
CIOCOOBI TIOBBIMIEHHS €70 MPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUIA.

XeMmocuHTe3. XEMOCHHTE3UpyoIiue OakTepun. 3HAYCHHUE
XCMOCHHTEC3a AJId )KM3HU Ha 3emiie

4.3

DHeprerudyeckuii oOMeH B KieTKe. PaciiernieHue BemIeCTB,
BBIJICJICHNE M AKKyMYyJIHMPOBAaHWE SHEPrUM B  KJIETKE. OTamsbl
JHEPreTHYecKoro ooOmeHa. [mkomus. bpoxeHwe W €ro BHUJBL
KucnoponHoe okucieHue, Win KJIETOYHOE JbIXxaHuE. DPPEKTUBHOCTD
HHEPreTUIecKOro ooMeHa

4.4

Peakuuu matpuuHoro cunresa. I'enetnueckas MHpopManus u
JIHK. Peanuzanus renetudyeckoil mHGOpMaIu B KJIeTKe. | eHeTnueckuii
Ko M ero csoicrBa. TpaHckpuniuss — wmarpuusblii cuHre3 PHK.
Tpancnsmust — OuocuuTe3 Oenka. KomgumpoBanwe amMuHOKHUCIOT. Poib
pubocom B OmocuHTe3€e Oenka

4.5

Hexknerounsie ¢Gopmbl KH3HM — BUPYCHL. VICTOpPHS OTKpBITHS
BupycoB (.M.  MBanoBckuii).  OCOOCHHOCTH  CTPOCHHS W
KHU3HENeATeNIPHOCTH BUpycoB. bakrepuodaru. bonesnn pacteHui,
KMBOTHBIX M 4YEJIOBEKa,  BBI3BIBACMBIE  BHpycaMH.  Bupyc
ummyHoneduimra yenoseka (BUY) — Bo3Oyaurtens CIIU/a.
[IpodunakTruka pacipoCTpaHEHHS BUPYCHBIX 3a00JICBaHHI

PasmHoxeHune u HWHAWBUAYaAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

KiteTounslii UK, WK KU3HEHHBIA UK KieTku. MHTEepdasza u
muto3. [Ipoueccrl, nporekatonire B uHTepdase. Pemnukanus — peakuus
matpuuHoro cunresa JJHK. Ctpoenne xpomocom. XpoMOCOMHEI HaOOp
— Kapuotumn. JIUnjIOWIHBIA W TaryIOUIHBIA XPOMOCOMHBIE HAaOOPBHI.
XpoMaTuasl. [utonornyeckue OCHOBBI Pa3sMHOXEHUS u
VMHJMBUIyaIbHOTO Pa3BUTHUS OPTaHU3MOB.




Henenne wmerkn — wmuto3. Cranuu wmwuto3a. Ilpoueccsl,
MPOUCXOAAIINE HA Pa3HBIX CTAAUSAX MHUTO3a. BUOIOTHMYECKU CMBICT
MHTO3a

5.2

@DopMBbI Pa3MHOKEHUSI OPraHU3MOB: 0ECIoNioe U ToJI0BOe. Busl
0ecrosioro pa3MHOXKEHHMsI: JeJIeHHE HaJBOE, IOYKOBAaHWE OIHO- U
MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHKE, BETETATHBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €70 3HAYCHUE ISl CEJIEKIINU
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ITonoBoe PAa3SMHOXKCHHUEC, €0 OTIINYUSA OT OecI1o10T10.

Meiio3. Craguu Meiio3a. IIponecchbl, mpoucxoasiuie Ha CTaausIX
meiio3a.  IloBemenme  xpomocom B MeHosze.  KpoccuHrosep.
buosnornueckuii CMbICI U 3HAYEHUE ME03a
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lamerorenes — mporecc 0Opa3oBaHUS TIOJOBBIX KJIETOK Y
KUBOTHBIX. [10/10BBIE *Kene3bl: ceMeHHUKU U sndHuKu. OOpa3zoBaHue U
pa3BUTHE TMOJOBBIX KIETOK — TraMmeT (CnepMaTo30Hui, SUIIEKIEeTKa) —
cnepmatoreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHUs SHIEKICTOK H
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes

5.5

WnpuBunyansHoe  pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE
pazButue (dMOpuoOreHe3). OTambl SMOPHOHAIBHOTO PAa3BUTUS Y
MO3BOHOYHBIX JKMBOTHBIX: JApPOOJICHUE, TacTPyJISAlUsi, OpPTraHOTeHes3.
[ToctamOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JIMYMHOYHOE). BrusiHMe cpeapl Ha pa3BUTHE
OpraHu3MoB; (paKTOPbI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButne pacreHuil. OHTOreHE3 LBETKOBOTO PACTECHUS:
CTPOCHUC CCMCHU, CTAJTUN PA3BUTUA

HaC.HGI[CTBeHHOCTB " UBMCHYUBOCTb OPTaHHU3MOB

6.1

IIpenmer m 3agaun reHeTukd. McTopus pasBUTHS T'€HETHKHU.
Bxnag poccuiickux u 3apyOexHBIX YUY€HBIX B pa3BUTHE TE€HETHKH.
MeTtoapl TC€HETUKU (TuOpUIOTOTUYECKUH, LIUTOT€HETUYECKHI,
MOJICKYJISIpHO-TeHeTHYeCKui). (OCHOBHBIC TEHETHYECKHE TIOHSTHS.
['eneTnueckas cMMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKpELIMBaHUN

6.2

3aKOHOMEPHOCTH HACIEA0BaHUs NPU3HAKOB, YCTaHOBJIEHHBIE I'.
Mengenem. MOHOTHOpUIHOE CKpENIMBaHHWE. 3aKOH eIuHOO0Opa3us
ruOpUIOB TMEpBOro MoOKoJeHus. IlpaBuino AOMHHHMpOBaHUS. 3aKOH
pacimerieHusl TMpU3HAKOB. [ 'Wmore3a dHMcTOTHI rameT. [lomHOe WM
HCITIOJIHOC I[OMI/IHI/IpOBaHI/Ie.

JuruGpunHoe ckpenMBanye. 3aKOH HE3aBUCUMOTO HACIIEJOBAHUS
IMPHU3HAKOB. HHTOF@HGTH‘IGCKHQ OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCHIMBaHUA.
AHanu3upyroliee CKpelmuBaHue. Vicrmonp3oBaHuMe aHAIM3UPYIOMIETO
CKpCHIMBAaHUA I OIPCACIICHUSA T'CHOTHUIIA OC06H

6.3

CueruienHoe HaciefoBaHue npusHakoB. Pabora T. Moprana mo
CLICTUICHHOMY HAacJeJOBAaHHWIO TeHOB. HapymieHne cuerieHus I'eHOB B
pe3yibTaTe KpOCCHHTOBEpa. XpPOMOCOMHAs TEOpUsl HACIEICTBEHHOCTH.
['eneTnueckue KapThl.




I'enernka nmosia. XpoMOCOMHOE ONpe/IENEHUE 110Ia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U IeTepOraMeTHBIC OPraHU3MBI.
HacnenoBanue npu3HaKkoB, CHEILICHHBIX C ITOJIOM

6.4

W3menunBocTh. Buapl M3MEHYMBOCTU: HEHACIEICTBEHHAs H
HaclenCcTBeHHas. Ponb cpenbl B HEHACIEACTBEHHOM W3MEHYHMBOCTH.
XapakTepucTuka MOAM(PHUKAIMOHHON W3MEHYMBOCTH. BapuarmoHHBIH
psain W BapualnMoHHas KpuBas. Hopma peakuuu npu3HAaKa.
KonnuecTBeHHbIE M KAaueCTBEHHbBIE NPU3HAKM U HUX HOpMa pEaKIUU.
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH

6.5

HacnencrBeHHass, WM TEHOTUIIMYECKAs,  HW3MEHYUBOCTD.
KoMOuHaTiBHasT M3MEHUYUBOCTh. Mei03 U MOJIOBOM IMpoliecC — OCHOBA
KOMOMHATUBHOW  M3MEHYMBOCTH.  MyTalMOHHasT  U3MEHYUBOCTb.
Knaccudukanus myraiuii: reHHbIE XpOMOCOMHBIE, TeHOMHBIE. HacToTa
NPUYUHBI MyTanuid. MyTtareHHble (aKTOpbl. 3aKOH TOMOJIOTHYECKUX
pAOB B HacneACTBEHHOM u3menunBoctyd H.M. BaBuiiosa

6.6

I'eneruka uvenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI
TCHETUKU JeJI0BeKa: TeHEAIOTUYECKUH, OIM3HELIOBBIN,
UTOTCHETUUECKUH, OMOXUMHUYECKUH, MOJEKYISPHO-TeHETHYECKUH.
CoBpemeHHOE omnpeAeseHue TeHOTHIIA: MMOJITHOTEHOMHOE
CEKBEHHPOBaHUE, '€HOTUIIMPOBAHKE, B TOM uHcie ¢ nomoubto [TLP-
aHann3a. HacrmemcrBeHHBIe 3a00JIeBaHMS 4YEJIOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HN C HACIEACTBEHHOW MPEpacloioKEHHOCThIO, XPOMOCOMHBIE
Ooone3an. CoMaTWyeckKMe W TEeHEpPaTHBHBIE MyTaluu. [IpUHIUIIEI
3I0pOBOTO 00pasa KU3HU, TUATHOCTHKHU, MPO(DUIAKTUKH U JICYCHHUS
TeHETUYECKUX Oose3Hel. MeauKo-TeHETHUeCKOe KOHCYJIbTUPOBAHUE.
3HaueHHEe MEIUIIMHCKON TEeHETHMKHM B MPEAOTBPALICHUU U JICUCHUU
TCHETHYECKUX 3a00JIeBaHUI YeIoBeKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka M TpoLecc. 3apOoXKICHHE CENEKIUU U
nomectukanus. Yuenue H.M. BaBuioBa o LeHTpax MPOUCXOXKACHUSA U
MHOTO00pa3usi KyJIbTYpHBIX pacTeHuil. LIeHTpbl MPOUCXOKICHHUS
JIOMAIITHUX XKUBOTHBIX. COPT, MOpoia, ImTamm

7.2

CoBpeMEeHHbIE METOIbI CeNIEKINH. MacCOBBI U MHIUBUAY AJIbHBIN
OTOOpHI B CENEKIIMH PACTeHUW M IKUBOTHBIX. OIlEHKa DJKCTepbepa.
bnuskoponcTBeHHOe CKpelmiMBaHWe — HWHOpuAMHT. Yucras JIuUHUS.
CkpeniuBaHue 4YWCTBIX IMHUK. [ereposuc, win THOpPUAHAS CHIIA.
Heponcreennoe — ckpemuBanue —  ayropuawar.  OtmanénHas
ruOpuau3ayst U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W IOJIydYeHHE
MOJIMIUIONAOB.  JIOCTMIKEHMSI CEJNeKUMU PACTeHWH, JKUBOTHBIX H
MHUKPOOPTaHU3MOB

7.3

buorexHonorus Kak orpaciib IpOU3BOACTBA. | €HHAsE HHXKEHEPUSL.
Otamnbl co3nanus pekomOuHanTHOM JIHK m TpaHCcreHHBIX OopraHU3MOB.
Knerounas wunxenepus. Kierounsle KyabTypbel. MHKPOKIOHAJIBHOE
pa3MHOXKeHHE  pacTeHuil. KiloHupoBaHHE  BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJOIMYECKME U JTHYECKHE
npobsembl. MO — renernyeckn MOIUDUIIMPOBAHHBIE OPTAaHU3MBI




11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOJIONMOHHAS ONOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa HBOJIIOLHH. [TaneonTonornyeckue:
MOCJIEAOBATENbHOCTh  TMOSBICHUS BHJAOB B  INAJICOHTOJIOTHYECKON
jeronucH, mnepexoaHsle (opmel. buoreorpaguueckue: CXoACTBO U
pasnuure ¢ayH U (QIOp MAaTEPUKOB M OCTPOBOB. DMOPHUOJIIOTHYECKUE:
CXOJCTBA ¥ pa3nu4usg HMOPHOHOB pa3HBIX BUAOB I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMHYECKUE: TOMOJIOTHYHBIE, aHaJIOTHYHBIE,
PYAMMEHTapHBIE OpPTaHbl, aTaBU3MBL. MOJIEKYISIPHO-ONOXHMMUYECKHE:
CXOJICTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U OCHOBHBIX METa00JINYECKIX
MyTel y BCEX OPraHU3MOB

1.2

OBOJIIOLIMOHHAS Teopus 4. HapBuHa. [Ipennoceuiku
BO3HUKHOBCHUSA OapBUHH3MA. HBI/I)KyH_[I/IG CHUJIbI 3BOJOIIMKU BUAOB IIO
JlapBuHYy (M30BITOYHOE Pa3MHOXKEHUE TPU OTPAaHHMUYEHHOCTH PECYpPCOB,
HeompenenéHHas ~ M3MEHYMBOCTh, Ooppba 32  CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckass Tteopust sBomoruu  (CTD) u  ocHOBHbIE €€
IIOJIOKCHU . MI/IKpOE)BO.HIOI_[I/I}I. HOHy.H}II_[I/IH KaKk C¢JUHHuIa BHIAa U
IBOJIOIIH

1.4

JBwxkymue cunbl ((HakToOpbl) SBOJIOIMU BHIOB B IPHUPOJIE.
MyTanuoHHBIA ~ Tporlecc W KOMOWHATHUBHAS  M3MEHYHBOCTb.
[TonynsmonHple BOJIHBI W Japedd TeHoB. M3omsmuss ¥ MHTparusi.
EcrectBeHHbIil 0TOOp — Hampapistiomuii ¢aktop 3Bomonun. Dopmbl
€CTECTBEHHOT0 0TOOpa.

[IpucnocoOneHHOCTh OPraHU3MOB KaK pPe3yJibTaT dBOIIOIUU.
[Ipumepsr  mpucnocoOieHudd y  opraHu3mMoB. Apomopdo3sl U
naunoagarTalnnu.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHBIE (HOPMBI
BUZI000pa30BaHus: reorpauyeckoe, IKOJIOTHIecKoe

1.5

MakposBonronus. ®opMbI OBOJIIOLUU: ¢bunernyeckas,
IVBEpPreHTHas,  KOHBEpPIreHTHas,  MapajuienabHas.  HeoOparumoctsb
9BOJIIOLIUA

Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHay4yHble TpEACTaBICHUS O 3apOKIACHUU >KU3HU. Hayudnbie
TUIOTE3bl BOSHUKHOBEHHSI KU3HU Ha 3emuie: abMOTeHe3 W MaHCIePMUS.
Xumudaeckas JBOJIFOIIHS. DKCIEpUMEHTAIILHOE MOJTBEPKICHUE
XUMHMYECKOH 3BOIIONMH. HadanbHble 3Tanbl OMOJOTMYECKON SBOJIIOLUU.
I'unoreza PHK-mupa. IlepBbie knetku u ux sosonus. DopMupoBaHue
OCHOBHBIX TPYII KUBBIX OPraHU3MOB




2.2

PazButue xu3Hum Ha 3emie mo spam M nepuojam. Karapxei.
Apxelickasg u mpoteposoiickas spsl. [laneo3olickas spa u €€ nmepuos:
KeMOpuicKuii, OpPJOBUKCKUH, CUJIypUNCKUH, J€BOHCKHI,
KaMEHHOYTOJIbHBIM, TepMcKui. Me3o30ickas 3pa W €€ TepUuoIbl:
TPUACOBBIN, FOPCKUI, MEIIOBOMU.

Kaiino3zoiickast spa u €€ mepuoibl: NMajJeoreHOBbINA, HEOT€HOBBIM,
AQHTPOIIOICHOBBIM.  XapakTEPUCTHKAa  KIUMaTra H  T'€OJOTMYECKHUX
npoueccoB. OCHOBHBIE ATambl 3BOJIIOIMHM PACTUTEIBHOIO U JKUBOTHOIO
mupa. Apomopdo3bl y pacTeHH M KUBOTHBIX. [losiBieHue, pacuBer u
BBIMMPAHUE TPYIII JKUBBIX OPIraHU3MOB
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Cucrema OpraHMY4eCKOro MHpa KaK OTPaKCHHE DSBOJIIOLUU.
OCHOBHBIE CHCTEMATUYECKUE TPYIIITBI OPraHU3MOB
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OBonronusl 4eloBeKa. AHTponoJjiorusi Kak Hayka. PasBurtue
NPECTaBICHUH O MPOUCXOXKICHUM 4eJoBeka. MeToasl H3ydeHus
anTpornioreHe3a. (CxoxcTBa M pas3IMyMsl  4YEJOBEKAa M JKMBOTHBIX.
CucrtemMaTH4ecKoe MOJI0KEHUE YETI0BEKA.

JBmwxymue cuisl ((akropel) aHTpororeHneza. HacnencrBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIM O0TOOp. OOIIecTBeHHBIH 00pa3 KU3HH,
M3TOTOBIICHUE OPYIUil TPyAa, MBIIIJICHUE, PEYb

2.5

OCHOBHbBIE CTaJIMM ¥ BETBU 3BOJIIOLIMH YETIOBEKA: aBCTPATIONUTEKH,
Yenosek yMmenbii, YenmoBek npsaMoxoasuiui, YenoBek HeaHIepTaIbCKUM,
UenoBek  pasymubii. Haxonkm  MCKOmMaeMblX  OCTAaHKOB, BpeMs
CYILECTBOBaHMsI, 00JIACTh paclpoCTpaHeHHs, 00bEM TOJIOBHOTO MO3Ta,
o0pa3 KHU3HH, OPY IS

2.6

Yenoseueckne packl. OCHOBHBIC OOJBIINE PACHI: €BPOICOUTHAS
(eBpaswmiickas), HETPO-aBCTpaIoUIHAs (PKBATOpUATbHAS), MOHTOJIOUTHAS
(a3uarcko-aMepukaHckas). UepTsl MpUCIIOCOOIEHHOCTH TPEICTaBUTENIEH
YeIOBEYECKHIX Pac K YCIOBHIM CYIIECTBOBaHUS. ENMHCTBO 4eTOBEUECKHUX
pac. Kputuka pacuzma

OpranusMebl 1 OKpy>Karolias cpeia

3.1

DKoJorus Kak Hayka. 3ajJjayd W pa3feibl 3KOJIOruu. MeTtomabl
AKOJIOTUYECKUX MCCIIEOBAaHUN. DKOJIOTrHYecKoe MUpOBO33peHue. Cpeabl
oOWTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHASI, ITOYBEHHAs,
BHYTpPHUOpraHU3MEHHAas

3.2

Oxkonorudeckue  (dakrtopel. Kiaccupukanuss  IKOIOTHUECKUX
(dakTopoB: abuoTHyeckue, OMOTUYECKHE M aHTpomoreHHble. JleWcTBue
IKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

AOuotnueckue (akTOphl: CBET, TeMIepaTypa, BIAXHOCTb.
®doronepuoau3Mm.  I[lpucnocobneHuss  OpraHu3MOB K JICUCTBHIO
abnotnyeckux GaxTopoB. bruonornueckue puTMeI

3.4

buotnueckne ¢dakTopbl. Buapl OMOTHYECKHUX B3aWMOJICHCTBUIA:
KOHKypeHI_II/I}I, XUITHUYCCTBO, HapaBI/ITI/ISM, MyTya.HI/I3M, KOMMCHCAJIN3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HaUCHUE
OMOTHYECKUX B3aMMOJEHCTBHM JUISI CYIECTBOBAHUS OPIaHU3MOB B
MPUPOIHBIX COOOIIECTBAX




3.5

OKOJIOTUYECKUE  XapaKTEpUCTUKH  nonyisiuuu.  OCHOBHbIE
MOKa3aTeau MOMYJSALUM: YHUCIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTpallus. JlMHAMUKa YUCIEHHOCTH MOIYJISIMKA U
€€ perynsanus

Coo011ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

4.1

Coo0bmiecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO03a:
BUJIOBasi, INPOCTPaHCTBEHHas, Tpoduueckas (mumeBas). Bumusl-
noMUHaHTHL. CBsI3M B OMOIICHO3E

4.2

DKOJIOTHYECKHE CHUCTeMBI (3KocucTeMbl). [loHsTHE 00 SKOCHCTEME
u OuoreoreHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBI  SKOCHUCTEMBI:
MPOJYLIEHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopor BemecTB U MOTOK
SHEpPIrUu B 3KocUcTeMe. Tpoduueckue (MHUIIEBbIE) YPOBHU SKOCHUCTEMBI.
[Tumessie nenu u cetu. OCHOBHBIE MTOKA3aTENN SKOCUCTEMBI: OMoMacca,
npoayKIus. DKOJIOTHYECKUE nmupamMuyJibl: MOpPOAYKOHUH, YHUCJICHHOCTH,
Oomomaccel. CBOWCTBa HSKOCHCTEM: YCTOMYHMBOCTh, CaMOPETYIISINA,
passutue. Cykueccus

4.3

[Ipupoansie 3KocUCTEMBI. DKOCUCTEMBI 03€p U peK. DKocHucTeMa
XBOMHOTO WJIM IIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPONOTreHHbIE SKOCUCTEMBI. ATpPO3KOCHUCTEMBI.
YpboskocucteMbl.  bruojormdeckoe W XO3MMCTBEHHOE  3HAYCHUE
arposKOCUCTEM U YpPOOIKOCHUCTEM.

buopasnooOpazue kak ¢GakTop YCTOMYHUBOCTH  IKOCHCTEM.
CoxpaneHne OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie
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VYuenne B.M. Bepnaackoro o Oumocdepe. I'panuiei, coctaB u
CTpyKTypa Omocdepsnl. XKuBoe BemecTBo U ero QyHkuu. OcoOeHHOCTH
Oouocdepspl Kak ri100aabHON dKOCHCTEMBbl. J[MHaAMHYeCKOoe paBHOBECHE U
oOparHas cBs3b B buocdepe. KpyroBopoTs BemiecTB 1 OMOre0XUMUYECKUE
IUKJIBI JIEMEHTOB (YIJIepo/a, a30Ta). 30HaIbHOCTh Orocdepbl. OCHOBHBIE
OMOMBI CyIIN

4.5

UenoseuecTBo B Ouocdepe 3emin. AHTPONOTCHHBIE U3MEHEHUS B
ouocdepe. ['modabHBIC IKOTOTUUECKHUE POOIICMBI.

OcHoBa palnMoOHaJIbHOTO YNPABIEHUS MPUPOJHBIMU pECypcaMu U
UX HcTonb3oBaHue. JloCTHKeHNsI OMOJIOTHHU M OXpaHa MPUPO/IbI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. buonorus. O6mas ouosorus. 10 kinacc, 6a30BbI YPOBEHb.
B.1.Cuornazos, .b. Aradonos, E.T.3axapoBa, 9-e u3ganue, CTepeoTHITHOE,

Mockaa, «IIpocBemenuey, 2021

2. buonorus. O6mas ouonorus. 11 kiacc, 6a30BbIi YPOBEHb.

B.1.Cugornazos, .b. Aradonos, E.T.3axapoBa, 10-e uznanue,
crepeotunHoeMockBa, «IIpocsemenuey», 2021



METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. buonorus, 6uonoruyeckue cucteMsl u mpoueccel 10 kinacc, ydeOHUK JIst
o011eo0pa3oBaTeabHbIX Opranu3anuii (yriyosieHHsli ypoBeHs), A.B. Tepemos,
P.A. TlerpocoBa, 13-e 3nanue crepeotunnoe, Mocksa. 2022

2. buonorus, Guosornyeckue cUCTeMBbI U mpouecchl 11 kinace, yaeOHUK Jist
o011eo0pa3oBaTeabHbIX Opranu3anuii (yriryosieHHsli ypoBeHs), A.B. Tepemos,
P.A. TletpocoBa, 13-e 3nanue crepeotunnoe, Mocksa. 2022

3. buonorus HarasAHBIA IKOABHBINA Kypc: y100HO U oHsATHO, O.Y. Mazyp,
T.B. Hukutunckas, MockBa:Okcmo, 2023

4. buonorus nns nocrynarommx B BY3e1, MaTeHcnBHBIM Kypc, [.JI.bunny,
E.1O. 3uranoga, 9-¢ uzganue (rnepepadboraHHoe U aoroaHeHHoe), Mocksa, 2021

5. COopHHMK 3aJ1a4 ¥ BOIPOCOB MO 00IIEH U MOJIEKYJIIPHOUM I'€HETHKeE,
y4eOHoe nmocobue/ KoJIieKTuB aBTopoB. MockBa , «KY», «YHuBepcurerckas
KHHTa», 2022

6. buosorus: HOBBIM MOJHBIN CIIPABOYHUK /Ui MOATOTOBKU K OI'D,
I'"'1.JIunnep , Mocksa, uzgarensctso ACT, 2019

7. Penietutop mo 6uonorun: rotopumcs k EI'D u OI'D: anig moctynaronmx
B MeuIIMHCKHE yueOHbie 3aBeaeHus, T.A. lllycrosa, uznanue 7-e, PoctoB-Ha-
Hony. U3n.®enukc, 2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI
CETHN
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