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MNOACHUTEJbHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl 1O OWOJIOTUM TEOPETHYECKYI0O OCHOBY JUISL OIpEIeSICHHS
MOJX0A0B K (OpPMHpPOBAHMIO coAepkaHUS ydeOHoro mpeamera «buonorus» cocTaBwIM:
koHHentyanpHble nojoxeHuss OI'OC COO o B3amMOOOYCIOBICHHOCTH II€JICH, COAepIKaHUs,
pe3ynbTaToB 00y4YeHHs U TPEOOBaHMI K YPOBHIO TIOJITOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 001Iux
HEeNAX W MPHUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OOIIero
obOpazoBanusi B Poccuiickoii ®denepanmm, a Takke IMOJOXKEHUS O crnenuduke Owomorum, e
3HAYCHUU B TIO3HAHUH JKUBOU MPHUPOJIBI U 0OECTIEYCHNH CYIIECTBOBAHHS YEJIOBEUECKOTO 0OIIeCTBa.
CornacHO Ha3BaHHBIM ITOJIOKEHUSIM, OTIPEETICHbI OCHOBHBIE (DYHKIIH TPOTPAMMBI 110 OUOJIOTHH H
€€ CTpYKTypa.

[Iporpamma mo Ouosiornu Ma€T MPEACTaBICHHE O IENAX, 00 olmiel crpaTeruu oOydeHus,
BOCIIUTaHMS M Pa3BUTHS 0Oydaronuxcs cpeacTBamMu yueOHoro npeamera «buonorus», onpenenser
00s13aTeNIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesielieHue 1Mo paszesiaM U TeMaw,
PEKOMEHIyeMYIO TTOCIIE0BATEIIFHOCTh N3YUEHHs y4eOHOTO MaTepHala ¢ y46TOM MEeXIPEIMETHBIX
W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKK 00pa30BaTEIbHOTO TPOIIECCca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B nporpamme 1mo OGHOJIOTHH TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TPEJAMETHBIM pe3ysibTaTaM OOy4YeHHS B (DOPMHUPOBAHHH OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIIPHOW  JIEATEIIbHOCTH/YUeOHbIX JEUCTBUN  OOYyYalONIUXCS 10 OCBOCHUIO
coJIepaHus OMOJIOTMYECKOTO 00pa30BaHMUS.

B nporpamme mo Owomorumm (10—11 kmaccel, 6a30BBI ypOBEHb) peaTu30BaH MPUHITUII
MIPEEeMCTBEHHOCTH B M3y4eHUM Ouosioruu, Onarogaps uYeMmMy B HeW MNpocMaTpuBaeTcs
HANpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBA3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS,  LEHHOCTHBIX  OPHEHTAlUUN  JIMYHOCTH,  HKOJIOTUYECKOTO  MBIIUICHHUS,
MPEACTABICHUI O 3I0POBOM 00pa3e KU3HHU M OCPEKHBIM OTHOIIEHUEM K OKPYXKAIOIIeH MPUPOTHOMN
cpene. [losTomy Hapsny ¢ u3ydyeHUEM OOIIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HaHUN O CTPOCHUU
KUBBIX CHUCTEM pAa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLECCOB B
porpaMMe Mo OHOJIOTUU YAEJICHO BHHUMAHUE HCIIOJIb30BAaHUIO IIOJIYYCHHBIX 3HAaHUN B
MOBCEIHEBHOM JKM3HM JUIS pELIECHUS TMPUKIAJHBIX 33Jad, B TOM 4YHUCIE: NPO(UIAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHMI  4YeJIOBEKa,  MEIMKO-TEHETHYECKOT0  KOHCYJIbTUPOBAHMSA,
000CHOBAaHHS SKOJIOTUYECKH I11€]1eco00pa3HOro MOBEIEHUs B OKpY)KaoIlled MNPUPOJHON cpene,
aHalli3a BIIMSHUS XO3SWCTBEHHOM [EATENIbHOCTH 4YEJNOBEKa Ha COCTOSIHHME MPHUPOJHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHWJICHHE BHHMMAaHUS K MPHUKIATHOW HAMPaBICHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOJUKTOBAHO HEOOXOAMMOCTBHIO OOECTeUeHHUs YCIOBUU ISl PElIeHUs
OJIHOM M3 aKTyalIbHBIX 33J1a4 LIKOJIBHOTO OHMOJIOTMYECKOTro 0O0pa30BaHUs, KOTOpas Mpearnoiaraet
dbopmupoBaHre y OOydarOIIUXCS CIOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUAM JMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHUS 3aHUMaeT BaxHoe MecTo. OHnHa
obecrieunBaer (GopMHUpOBaHHE Yy OOYyYAIOUIMXCSA TMPEACTABICHUH O HAyYHOM KapTUHE MUpa,
pacmupsieT 1 0000I1IaeT 3HaHUS O KMBOW MPHUPOJE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii ¥ DHBOJIOLMHU, CO3MAET YCIOBUS [UIS: TO3HAHHMS 3aKOHOB JKMBOW TPHPOJIBI,
dbopmupoBanusi (YHKIIMOHAIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOTO U Oe3omacHOTO 00paza
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OGMOJIOTHS UMEET TakXKe ISl PELISHUS] BOCITUTATENbHBIX U Pa3BUBAIOIINX
3ajau cpegHero oOmero oOpa3oBaHUs, colManM3aluu oOywaromuxcs. M3ydenue Ouosoruu
obecrieunBaeT ycioBus IS (HOPMHPOBAHMS HMHTEIUICKTYAIbHBIX, KOMMYHUKAIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIbTYphI, CIOCOOCTBYET MHTETPAIIUN OHOJIOTHYECKUX
3HAHWNA C TMPEACTaBICHHUSIMH U3 APYrHUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHH U
reorpadguu. Ha3BaHHBIE TMONOXEHUS O TpeaHa3HA4YeHHWH YydeOHoro mpenmera «buonorus»
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COCTaBHJIM OCHOBY JIJISl OTIPE/ICIICHHUS MTOJAXO0I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0 COJCPKAHUS,
MPEACTABJICHHOTO B IPOrPaMMe 1O OHMOJIOTHH.

OT10op coxepkanust yueOHoro npenmera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUN KyJIbTypOCOOOpPA3HOIO MOJX0/a, B COOTBETCTBHUM C KOTOPHIM OOY4YarolIUecs JIOJKHBI
OCBOUTH 3HAHUS M YMEHHWs, 3HAYMMbIe Ui (OPMHUPOBAHUS OOIIEH KYIbTYpHI, OINpPEIEIISIONINe
a/IcKBaTHOE TIIOBEJCHHE UYEJIOBEKa B OKpPYXKAIOIIEW MPUPOIHON cpene, BOCTpPEOOBAHHBIE B
MTOBCETHCBHON JKM3HHM ¥ TPAKTUYECCKOW JesATebHOCTH. Oco00e MECTO B ATOW CHUCTEME 3HAaHUI
3aHUMAIOT AJIEMEHTHI COJIEP KaHUs, KOTOPBIE CIIYKaT OCHOBOM Il (JOPMUPOBAHUS TIPEICTABICHUM
0 COBpCMCHHOfI CCTCCTBCHHO-Hay‘IHOﬁ KapTUHC MHpPAa W HCHHOCTHBIX OPHUCHTAIUAX JIMYHOCTH,
CrOCOOCTBYIOIIUX TYMaHU3AIUN OMOJIOTUYECKOTO 00pa30BaHus.

CTpyKTypUpOBaHHME COJIEpPKaHHS Y4eOHOro MaTepualia B TIporpaMme 10 OWOJIOTHUHU
OCYIIECTBJICHO C Y4ETOM MPUOPHUTETHOTO 3HAYCHHS 3HAHUNA 00 OTIMYMTENIBHBIX OCOOCHHOCTSX
YKUBOM IPUPOJIBI, O €€ YPOBHEBOW OPraHU3ALMU U SBOJIOLHMH. B COOTBETCTBUM C 9TUM B CTPYKTYypE
yueOHoro npeameta «buosorus» BbIIENEHBI CEIyONUe cofepKaTeNnbHble TMHUU: «buonorus kak
Hayka. MeTroapl Hay4yHOro mo3HaHusA», «KneTka kak Ouosoruueckas cucremay, «OpraHu3M Kak
Oouosoruyeckas cucrema», «CucrteMa 1 MHOrooopasue OpraHuyecKkoro MUpay, « IBOJIIOLHUS KUBON
MIPUPOJIBIY, «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wusyuenuss yuebHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
00y4aroUMMUCS 3HAHUSIMHU O CTPYKTYPHO-(QYHKIMOHATBHON OpraHU3alliy dKUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHrne yMEHUN UCII0JIb30BATh 3TU 3HAHUS Ul IPAMOTHBIX JIEHCTBUN B OTHOIICHUH
00BEKTOB ’KMBOM MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne uLenu wu3ydyeHus ydeOHoro mpenMera «buonorus» Ha 06a30BOM YpoBHE
obecrieunBaeTcs PelIeHuEM CIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYaIOUTUMUCS CUCTEMbl 3HaHUN O OMOJIOTHYECKUX TEOPHUAX, YUECHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyXKAIIUX OCHOBOU [Uisi (JOPMUPOBAHUSA MPEACTABICHUIN
0 €CTECTBEHHO-HAY4YHON KapTUHE MUPA, O METO/AaX HAYYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu
U OCOOCHHOCTSIX JKMBBIX CHUCTEM pa3HOTO YPOBHS OpPraHU3allMH, BBIJAIOIIMXCS OTKPBITHSIX U
COBPEMEHHBIX HCCIICOBAHUAX B OMOJIOTHH;

¢bopmupoBanre y oOOy4yaroOUIMXCS TO3HABATENbHBIX, HHTEJUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHallu3a JaHHBIX O MyTAX Pa3BUTHUS B OHMOJIOTUM HAYYHBIX B3IJIAJOB,
UJeH U MoAX0I0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHUE Y 00y4aroImuxcst o0mend KyabTyphl, QYHKIIMOHAILHON IPaMOTHOCTH, pa3BUTHE
YMEHHUH OOBSCHATh W OLICHUBAThH SIBICHUS OKPYXKAIOUIEr0 MHpa >KMBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OTBITA, MOJYYEHHBIX PU U3YYEHUH OHOJIOTUH;

dbopMupoBaHre y OOy4yaroUIMXCs YMEHUH WIIIOCTPUPOBATh 3HAYCHHE OHOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JIEATENbHOCTH 4YENIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAULUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIIOBEKOM >KHMBON MPHUPOBI,
HE0OX0IMMOCTH OEepeKHOTO OTHOIICHUS K HEH, COOMIOJCHUS ITUYECKUX HOPM MpPHU MPOBEICHUU
OMOJIOTMYECKUX HCCIIET0BAHUN;

OCO3HAHHE IEHHOCTH OHMOJOTHMYECKUX 3HAHWUW JJs TOBBIIIEHUS YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 17151 GOPMUPOBAHUS HAYIHOTO MUPOBO33PEHHUS;

MPUMEHEHHE TMPHOOPETEHHBIX 3HAHUN M YMEHUIl B TIOBCEIHEBHOHM >KM3HMU JUIS OIEHKH
MOCJIEJICTBUN CBOEH JESATeNbHOCTH MO OTHOLIEHUIO K OKpYXKaroliel cpenae, coOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TTPODUIAKTHKY 3a00JIeBaHUH.

B cucreme cpennero o6mero odpazoBanus «buonorus», uzydaemass Ha 0a30BOM YpOBHE,
SBIISIETCS O0OsI3aTENIbHBIM y4eOHBIM TPEIMETOM, BXOJSAIIUM B COCTaB MpEAMETHON oOnactu
«EcTecTBeHHO-HAyYHBIE TTPEIMETHIY.



Jiis u3ydenus 6uonorur Ha 6a30BOM YpOBHE CPEIHETO 00Iero o0pa3oBaHust OTBOIUTCS 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 yac B Hezemo).
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COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonornss kak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMH, TEXHHMYECKHMH M APYTUMH
€CTECTBCHHBIMU Haykamu, Quiocodueild, ITHKOHW, 3CTETHKONW W mpaBoM. Pois Ouonoruu B
(hopMHUpPOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTtoipl IO3HAHUS KUBOW MPUPOJbl (HAOMIOAEHUE, SKCIIEPUMEHT, ONKCAaHUE, U3MEpPEHHE,
KJ1acCU(pUKaIus, MOJIeITUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBD).

JlabopaTopHble H MpaKTHYeCcKHe PadoThI:

[Ipaktnueckas pab6ora Ne 1. «Mcronb3oBaHWe pa3IUYHBIX METOAOB MpPU H3YYEHUU
OMOJIOTHYECKUX 00BEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctemsl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHust 6uoaoruu. OTIndme )KUBBIX CUCTEM
OT HEOPTaHWUYECKOU NMPUPOIBI.

CpoiictBa OmocucTeM © WX pa3HooOpaswe. YPOBHM OpraHU3alMH  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJIETOYHBIH, TKaHEBBIH, OPraHU3MEHHBIH, MOMYJISIIIUOHHO -BUOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.
JdemoHncTpauuu:

Tabmuubpl u cxembl: «OCHOBHBIE TIPH3HAKH JKU3HW», «YPOBHH OpraHHU3alldu KUBOM
IIPUPOABI».

O6opynoBanue: Moaens Mosekyisl JJHK.

Tema 3. XuMH4eCKHUil COCTAB M CTPOEHUE KJIETKH.

XVUMHYECKUN COCTaB KJIETKH. XMMHUYECKUE DJIEMEHTBI: MAaKpOAJIEMEHTbI, MUKPOJIEMEHTHI.
Bona u MuHepaJIbHBIE BEILIECTBA.

OyHKIMM BOJbI 1 MUHEPAJIbHBIX BELECTB B KieTke. [lonaepxkanue ocMoTnueckoro 6anaHca.

benku. CoctaB u crpoeHue 6eak0B. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHumsble u
3aMEHUMbIE AMUHOKHUCIOTBl. AMUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYpPbI O€JIKOBOI MOJIEKYIIBI
(mepBUYHAas, BTOPUYHAsL, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBA OEIIKOB.
buonoruueckue GpyHkIM OEIKOB.

@depmeHTBl — Ouosiornyeckue KaTtanuzaTopbl. CTpoeHue ¢GepMeHTa: AaKTUBHBIA IEHTD,
cyoctpatHas  cnenuduuHocth.  Kodepmentsl.  Butamunbl.  Omiuuus  ¢GepMeHTOB  OT
HEOPraHUYECKUX KaTaIu3aToOpPOB.

VYraeBopl: MOHOCaxapupl (IJII0K03a, pubo3a M Je30Kcupub03a), aAucaxapuipl (caxaposa,
JaKTO3a) W TMOJHUcaxapuabl (Kpaxmai, TIJIMKOTEH, Ie/ulroio3a). buonornueckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl,  ¢ocdomunuab, crepounsl.  ['mapoduiabHO-THIPOPOOHBIE
cBoiictBa. buosornueckue QyHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB M JIMIHMJIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnorel: JJHK u PHK. Hyxneotuasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u GpyHKIUH.

Hutonorust — Hayka o kieTke. Kiierounast Teopust — mpuMep B3auMOAEHCTBUS Hieil 1 GpakToB
B Hay4YHOM MO3HAaHUU. MeTobl N3yueHUs KIETKH.

Knerka kak nenoctHas »xuBas cucrema. OOIIMe NPU3HAKK KIETOK: 3aMKHYTas HapyxXHas
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.
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Tunel KIETOK: DJyKapuoTHYeCKas W mnpokapuoTwueckas. (OCOOCHHOCTH  CTPOCHUS
npokapuoTuueckoil kietku. Kinerounas crenka Oakrepuit. CTpoeHUE SYKAPUOTHUYECKOW KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAIUKC, WX (YHKIIHH.
[lna3marnyeckass MmemOpana, e€ cBoWcTBa M (QyHKuuu. lLlurommazmMa W e€ OpraHoOMIBL.
OnaomeMOpanubie opranouabl kimetku: JIIC, ammapar [ombmku, mu3ocoMsl. [loyaBTOHOMHBIE
OpraHoOW/Ibl KJIETKU: MUTOXOHJIpUH, TacTuabl. [IporcxoxkaeHrne MUTOXOHIApUM U TutacTua. Bums
mnactua. HememMOpanHble OPraHoujibl KJIETKH: PHUOOCOMBI, KJIETOUYHBIM IEHTp, IEHTPHOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIIEeTKU. BriroueHus!.

Anpo — perynsTopHbld HeHTp KieTku. CTpoeHue snpa: siaepHas o00JouYKa, KapHoIlia3ma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, /x. Yorcon, ®.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHre  XMMHYECKHX  3JEMEHTOB B HEXKHBOW  MPUPOJACH,
«Pacnipenenenne XUMHUYECKUX DJIEMEHTOB B JKMBOU MPUPOJIEY.

Tabmuupr u cxembl: «[lepuoamueckas TabnuIla XUMHYECKUX JIIEMEHTOB», «CTpoeHue
MOJIEKYNBI BOJb», «bruocunTes Oenka», «CtpoeHne Moiekysbl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunnoseie kucinotel. JIHK», «Ctpoenue mosiekynbl AT®», «CTpoeHHE 3yKapuOTHUYECKOU
KIeTKW», «CTpoeHMe MKUBOTHOM KIETKNW», «CTpOEHHE pPaCTUTEIbHOW KIETKW», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn».

OO6GopynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHWE [JIsi TPOBEACHHS HAOIIOJICHUH,
M3MEpEeHul, HSKCIEePUMEHTOB, MHUKpOMpENapaTbl PacTUTEIbHBIX, XUBOTHBIX M OakTepuaIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlaGopatopnass pabora Ne 1. «M3ydueHune KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopaTtopnas pabora Ne 2. «M3ydeHue cTpoeHUs KICTOK PACTEHUM, )KUBOTHBIX U OaKTepUid
[10J MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENAPAaTaX U UX OIIUCAHUEY.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WM MeTab0IM3M. ACCUMUIIATINSA (TUIACTHYECKUH OOMEH) U TUCCUMUIISIIIHS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI €IUHOTO Ipolecca Meradonuzma. Posb 3akoHOB
COXpPaHEHHS BEIECTB ¥ SHEPTUU B IOHUMAHUU MeTaboIHu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(MHBIA M rerepoTpodHblid. Pons ¢gepmMeHTOB B 0OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TemMHOBass (a3pl Qorocunre3a. Peakuuu Qorocunresa.
O¢ddextuBHOCTD (hoTOCUHTE3a. 3HaueHUEe (PoTOCcHHTE3a IS KU3HU Ha 3emiie. Bnusnue ycrnoBuit
cpensl Ha (POTOCHHTE3 M CTIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTe3Uupyiue OakTepuu. 3HAuU€HHWE XEMOCHHTEe3a IS JKU3HU Ha
3emue.

DHepreTudeckuii 0OMeH B KJieTKe. PaciieruieHne BenecTB, BbIICTICHHE U aKKyMYJIHPOBaHHE
SHEPruu B KIETKE. OTambl HSHepreThueckoro ooOmena. [nmukonu3. bpoxkeHue M €ro BHIBL
Kucnoponnoe oxucnenve, Wik KieToyHoe nbixaHue. OxuciautensHoe GHochopHInpoBaHUe.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMeHa.

Peakiun matpuyHoro cuHte3a. [enernueckas wuHpopmamus u JHK. Peamuzanus
TeHeTUYeCKON WHpOpMaIlMu B KIETKE. | eHeTHuUecKui KOJ W ero cBoiicTBA. TpaHCKpUIIIUS —
Matpuunblii cuaTe3 PHK. Tpancmsums — OmocunTe3 Oenka. Drtambl TpaHcisiuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoMm B GuocunTe3e Oernka.
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Hexnerounsie ¢popmbl xu3Hu — BUpychl. Mcropust otkpsitust Bupycos (/. M. ViBaHoBckwif).
OCOOeHHOCTH CTPOCHHS M JKM3HEHHOTO IMKJIa BHUPYcOB. bakrepmodaru. bone3nu pacrteHui,
KUBOTHBIX W U€JOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHoneduuura yenosexka (BUY) —
Bo30ymutens CIIM/la. OOpatHas TpaHCKpUNIMA, peBepTaza W uHTerpasza. llpodumaxTuxa
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHU.

JdemoHncTpaumnu:

[Hoptpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunsl mutanus», «Metadbonuzmy, «KMUTOXOHIPUS», « IHEPTETHUECKHUI
oOMen», «Xnopomiacty, «Potocuntes», «Crpoenne JIHK», «CrpoeHune u QpyHKIMOHUpPOBaHUE
reHa», «Cunte3 Oenka», «l'eHernueckuil koa», «Bupyce», «bakrepuodarun», «CrtpoeHue u
»u3HeHHbIH ki Bupyca CIINa, 6akrepuodaray, «Permkanus JJHK».

Ob6opynoBanue: Monenu-amuinkanuu «YnBoenne JHK wu tpanckpunmus», «buocunTes
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1mmki, WM SKU3HEHHbIM IWKAI KieTku. MuHtepdaza u mwmros. [lpoueccsr,
npoTtekamomue B uHTepdaze. Perumkauus — peakuuss mMatpuuHoro cuHresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHN. JIMIUIOWIHBIA W TalJIOMIHBIH XPOMOCOMHBIE
Habopel. Xpomatuasl. LluTonornueckue OCHOBBI Pa3MHOKEHUS M HHAWBUIYaTbHOTO DPAa3BUTHS
OpraHU3MOB.

Henenue xnetkn — muto3. Cragun mutosza. [Iporeccsl, mpoucxoasimye Ha pa3HbIX CTAIUASIX
MHUTO3a. BHOJIOrNYeCcKnil CMBICII MUTO34.

IIporpammupyemasi rubesb KJIETKH — aloITo3.

®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecroyioe U 1oJioBoe. Bupl Gecrionoro pazMHOXKEHHUS:
JIeJICHUe HaJBOE€, IMOYKOBAaHHE OJHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pasMHOXkeHHE. ICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYCHUE VISl CEJICKIUU.

[TonoBoe pa3MHOMXKEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craguu wmeiio3za. Ilpormeccel, mpoucxonsmue Ha cragusix wmenosa. lloBenenue
xpomocoM B Meio3ze. Kpoccunrosep. buosnornueckuii cMbICi M 3HaY€HHE MeH03a.

I'ameTorenes — mpouecc oOpa30BaHUsS MNOJOBBIX KIETOK Yy *HUBOTHBIX. IlonoBble >kene3bl:
CEMEHHUKU U snyHuKU. OOpa3oBaHuEe M pa3BUTHE IOJIOBBIX KJIETOK — TaMeT (crepMaTo30uf,
AWLEKIeTka) — crepMatoreHe3 M oBoreHe3. (OcCOOEHHOCTHM  CTpOEHHS  SHLEKIETOK U
cnepmaro3onioB. Omionorsopenue. [laprenorenes.

NunuBuayansHoe pa3BuTHE (OHTOTeHe3). DMOpPHOHANIBHOE pa3BUTHE (AMOpHOTEHE3). DTambl
SMOPHOHAIILHOTO Pa3BUTHUS y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTPyJsALUs, OpraHOIreHes.
[ToctamOproHabHOE pa3BUTHE. THOBl NOCTIMOPUOHATIBHOIO PA3BUTHUA: HPSAMOE, HENpsMoe
(murHOYHOE). BnmsHue cpenpl Ha pa3BUTUE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHM, CTaIUU
pa3BUTHSL.

JdeMoHncTpanum:

Tabmuupl 1 cxembl: «DOpMBbI pa3MHOKEHHSI OPraHU3MOBY, «JIBOWHOE OIUIOJOTBOpEHUE Yy
LIBETKOBBIX PacTeHMI», «BereraTuBHOE pa3MHOXEHHE pacTeHui», «JleneHue kieTku OakTepuii»,
«CTpoeHHME TOJIOBBIX KJIETOK», «CTpoeHHE XpOMOCOMBI», «KieTouHsli LUKI», «Permkanus
JHK», «Muros», «Meios», «IIpsMoe u HenpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MIIEKOIIUTAIOIIUX U
4enoBeka», «OCHOBHBIE CTa MU OHTOTEHE3A».

OO6opynoBaHue: MHMKpPOCKOM, MHKponpenapaTsl «CrepMaTo30uabl MIIEKOMHMTAIOIIETOY,
«SliinexseTka MIEKONUTAOMEro», «KapuoknHe3 B KIETKaX KOPEILIKa JIyKay, MarHUTHAas MOJEIb-
anmukaius «/lenenue xnerkny, moaens JIHK, mogens meradaznoil XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Jlaboparopuas pabota Ne 3. «HaGmromeHne MuTo3a B KIETKAaX KOHYMKA KOPEIIKA JIyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlaboparopuass pabora Ne 4. «M3ydeHHE CTPOCHHUsS TIIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer w 3amaum reHeTuku. Mcropus pa3sBUTUS TEHETUKH. Ponb LUTOIOTMM U
SMOPHOJIOTUN B CTAHOBJICHUW T€HETHKH. BKIIaJl pOCCHIICKMX M 3apyOC)KHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTtoapl TeHeTUKH (TMOPUIOJIOTUYECKUM, IUTOTCHETUYECKUM, MOJICKYJISIPHO-
reHeTudecknii). OCHOBHBIE T€HETUYECKHUE TMOHSTHUs. ['eHeThueckass CHUMBOJIMKA, MCIOJIb3yeMasl B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEpPHOCTH  HACJEJAOBAaHHWS  MPU3HAKOB,  ycTaHoBJeHHble [.  Mennaenewm.
MonoruOpuaHOe CKpelMBaHue. 3aKOH €IMHO00pa3usi TUOpHA0B MepBoro mokoseHus. [IpaBuio
JOMUHUPOBaHUs. 3aKOH paclIeIICHUs MPU3HAKOB. [ umore3a unuctoTel rameT. [loHOE U HemomHOe
JTIOMUHUPOBaHUE.

JlurnObpuaHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJEJAOBAaHUS  MPU3HAKOB.
[{uTtoreHeTHYECKHE OCHOBBI JTUTHOPUIHOTO CKpEUIMBAaHHSA. AHAIU3UPYIONIEEe CKpEIMBaHUE.
Hcnonp30Banme aHATM3UPYIOMIETO CKPEIIUBAHUS ISl ONIPEACIICHUS TEHOTHIIA 0COOM.

CuerieHHoe HacneioBaHue mnpusHakoB. Pabora T. Moprana mno cCremIeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHne crerieHnsi TeHOB B pe3ysIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKue KapThl.

I'eneruka mosia. XpoMOCOMHOE OMNpeAeNieHHe Moja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsIe U rereporaMeTHble Opraiu3Mbl. HaciienoBanne npu3HAaKoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. Buabl H3MEHYMBOCTH: HEHACIIEICTBEHHAS U HaclaeACTBEeHHas. Posb cpensl B
HEHACJIEICTBEHHOM  M3MEHYMBOCTH. XapaKTepUCTHUKA  MOIU(PUKAMOHHON  HM3MEHUYUBOCTH.
Bapuanuonnsiii psan v BapuanuoHHas kpuBas. Hopma peakumu mnpusHaka. KosmuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(PUKAIIMOHHON U3MEHUUBOCTH.

HacnenctBennasi, wiM T€HOTUNHYECKas, M3MEHYMBOCTh. KOMOMHATHBHAs W3MEHYUBOCTD.
Meiio3 W TOJOBOM mTpollecC — OCHOBA KOMOWMHATHMBHOM W3MEHYMBOCTH. MyTalMOHHAS
U3MeHUnBOCTh. Kiaccudukanus MyTaluii: TE€HHbIE, XPOMOCOMHBIE, TeHOMHble. YacToTa u
NpUYMHBI MyTauuid. Myrarennbie (akTopbl. 3aKOH TOMOJIOIHYECKHUX PSAJOB B HACIEACTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BuesaepHas HacIE€ACTBEHHOCTh U U3MEHYMBOCTbD.

I'enetuka wuyenoBeka. Kapuotun uenoBeka. (OCHOBHbIE METOJbl TEHETHKU YEJIOBEKa:
reHealloTHYecKuii,  ONM3HEINOBBIN,  [MTOTCHETUYECKHM,  OHMOXMMHYECKHUN,  MOJEKYISPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpEIENICHHEe TIE€HOTHUIIA: IOJHON€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIMpPOBaHUEe, B ToM uucie ¢ nomouipio [I[[P-ananusza. HacnencrBennsle 3a0oJieBaHUS
YyenoBeKa: FeHHble 00Je3HU, 00JIE3HH C HACIIECTBEHHOU MPEAPACION0KEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIUIBI 310pOBOTO
oOpa3a XW3HH, AUATHOCTUKH, MPOQPHUIAKTUKH M JEUEHUs TeHeTHYeCcKuX OonesHeill. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYEHHE MEIUIMHCKOM TE€HETUKH B MPEAOTBPALICHUU U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHU YEIOBEKA.

JdeMoncTpanum:

IMoptpetsl: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. Yersepukos, H. B. Tumocgeesn-
Pecosckuii, H. . BaBuios.

Tabmuiel 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAaHHUE U €r0 IIMTOT€HETHYeCKas OCHOBA,
«3aKOH pacIIeryIeHUs U ero MUTOTeHEeTUYeCKast OCHOBA», «3aKOH YHCTOTHI TaMeTy, «lurubpunnoe
ckpemuBanue», «lluTomoruueckue  OCHOBBI ~ AWTHOPUIHOTO  CKpEIIUMBaHUS»,  «Meio3y,
«B3aumoielicTBUE allIeNbHBIX T€HOBY», «['€HeTHUeCKrue KapThl PACTEHUH, JKUBOTHBIX U YEJIOBEKA,
«l'enetuka mnomna», «3aKOHOMEPHOCTH HACIEAOBAHUs, CLEIJIEHHOTO C TmoJiom», «KapruoTumsl



TOYKA \!pocr_n y R

YelloBeKa W KUBOTHBIX», «Bumsl wu3MeHUMBOCTHY, «Moau]uKanoOHHAs W3MEHUYUBOCTDHY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTHKa TpyI KpoBW», « MyTallMOHHAS H3MEHUYHUBOCTHY.

OGopynoBanue: Mojaenu-ammiukanun  «MoHOTHUOpUAHOE cKpemuBaHue», «HemnonHoe
JOMUHUpOBaHUEY, «Jlurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHKPOCKON U
MuKponpemnapar «J/Ipozopuna» (Hopma, myranmuu (HOpMBI KPBUILEB M OKPAcKH Tela), repOoapuit
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI:

JlabopaTtopnast pabota Ne 5. «/3yueHue pe3yJbTaTOB MOHOTHOPUAHOTO W JUTHOPHIHOTO
CKpENIUBaHUs Y AP030(PHIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

Jlabopatopnast pabotra Ne 6. «M3yuenune MOaU(MUKAIMOHHOW W3MEHUYMBOCTH, MOCTPOEHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

Jlaboparopnas pabota Ne 7. «AHamm3 wMyramuii y Jpo30Quibl Ha TOTOBBIX
MHKpOIIpenaparax.

[IpakTiueckas padota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknusi KaKk Hayka M TPOIECC. 3apoXKJICHHE CEICKIUH W AoMmecTukauus. Yuenue H. H.
BaBunoBa 0 1eHTpax NPOUCXOXKICHUS M MHOTO0Opa3usi KyJIbTYpHBIX pacTeHuil. LleHTpsr
MPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKUUUu. MaccoBbli M HMHIUBUAYAJIbHBIH OTOOpHI B CENEKLUUU
pacteHuii u KUBOTHbIX. OIleHKa sKcTepbepa. binm3kopoacTBeHHOE CKpelMBaHWE — WHOPHUAMHT.
Uucras nuaus. CkpenuBaHUe YUCTHIX JTUHHUHA. ['eTeposuc, niau rubpuaHas cuia. HepoacrBeHHoe
CKpelllMBaHue — ayropuauHr. Otnanénnas rudpuauzanus u e€ ycnexu. MIcKycCTBEHHBIN MyTareHes
Y MOJTy4E€HHE MOJUIIONI0B. JIOCTHKEHHSI CEJIEKIIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHosnorus Kak oTpacib MNPOWU3BOACTBA. ['€HHas WHXXEHEpHs. OTambl CO3AaAHUS
pekomOunantHor JIHK wu Tpancrennpix opranusmoB. Knerounas wmkenepus. Kierounsie
KylIbTypbl. MHUKpPOKJIOHAJIbHOE pa3MHOXKEHUE pacTeHui. KIOHMpOBaHHME BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHu3MOB. OKOJOTMYECKMe M 3Tudeckue mnpobimemer. MO —
TFeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmumplt u cxeMbl: kKapta «LIeHTpBl NPOUCXOXKACHUA M MHOrooOpaszusi KyJbTYpPHBIX
pacteHuii», «llopoasl TOMamIHUX >KMBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «llomumiounmus», «OOBEKTHI
ouorexHonorun», «Kierounele KyabTyphl M KIOHHUpOBaHUE», «KOHCTpynpoBaHHEe U TEpeHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKMA IUIOJOB M KOPHEIJIOAOB AUKUX (OPM U KYIBTYPHBIX COpPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble H IpPaKTU4YecKue padoThbi:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTIKEHHSI CENEKIUU PACTeHUH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIN y4acTOK, B TEITUYHOE
XO035CTBO, Ta00PATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIOUOHHAA OMOJIOTUA.
[Ipeanochlnk BOSHUKHOBEHHUSI 3BOJIIOLIMOHHON TEOPUHU. DBOJIIOLUOHHASA TEOPUS U €€ MECTO
B Ononoruu. BnusiHre YBOMOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.
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CeupzerenbcrBa 3BoJoLuu. [lageoHTonornyeckue: nNocaea0BaTeabHOCTh MOSBIEHHS BUIOB B
MAJICOHTOJIOTUIECKOM JIETONNCH, TIepexoHbie GpopMbl. broreorpaduueckue: CX0ICTBO M pa3indne
dayH 1 (0p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W pa3Nuuus AMOPHOHOB pa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOrM4YHble, pPYAMMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIISIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTa0OJIMIECKUX MyTeH Y BCEX OPraHU3MOB.

OpomioumonHas Teopust Y. Jlapuna. [lpeanochliky BO3HUKHOBEHMSI JAapBHUHU3MA.
JIBMKyIIMe CUITBI 3BOJIIOLUU BUIOB 10 /lapBuHY (M30BITOYHOE pa3MHOXKEHHE NPH OTPAHUYEHHOCTH
pecypcoB, HeolpeeIEHHAs U3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ 0OCHOBHBIE MOJI0KEHHUS.

Muxkposomtorus. [Tomynsnus Kkak equHuIa BUAA U 3BOJIIOLUN.

JBuoxkymue cuibl ((akTopbl) SBOJIIOLMKA BHUJOB B INpupoie. MyTanMoOHHBIA mpolecc U
KOMOMHATHBHAsI U3MEHUYUBOCTH. [lomynsiiuoHHbIe BOJIHBI U Apei¢ reHoB. M3ondnus u Murparusi.

EctectBennslit 0TOOp — HampaBisitoiuid pakTop 3BoOIHUUA. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOJIOLUH. [IpuMeps! npucnocoOiaeHui y
OpraHu3MoB. ApoMOP(O3bl U UIMOATATITALIUH.

Bun wu BumooOpazoBanue. Kputepun Bupma. OcHoBHble (OpPMBI BHI000pa30BaAHUSA:
reorpauyeckoe, 3K0JI0rHUECcKOe.

Makpospomtorus. Popmbl  3BOJIIOLUH:  (UIIETHYECKas, AWBEPreHTHAs, KOHBEpPreHTHas,
napaiensHas. HeoOpatumocTs 3Bosmonuu.

IIpoucxoxxaeHue OT HECHEUAIM3UPOBAHHBIX IpeakoB. [Iporpeccupyromas cnenuanu3anys.
AnanTtuBHas paguanus.

JdemoHncTpauuu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mrouiep, A. H. CeBepiios.

TaGnuue! u cxemsl: «Pa3BUTHE OpraHMYECKOro MHUpa Ha 3emiie», «3apoblly 03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «DopMbl 60pbObI 3a cyliecTBoBaHue», «EctecTBeHHBIN 0TOOPY,
«MHoroob6pa3ue CcopToB pacreHuil», «MHoroobpasue MOpPoOA IKUBOTHBIX», «llomymsuuny,
«MyTaloHHass M3MEHYMBOCTB», «ApoMopdo3b», «Maumoamanramuu», «OOmas aereHepaunus»,
«JIBmxyiue cuibl 3BoJiroLun», «Kapra-cxema mapupyra nyremectsus Y. Jlapsuna», «boprba 3a
cymectBoBaHue», «lIpucrnocobieHHOCTs opraHu3MoB», «l'eorpaduueckoe BUI000pa30BaHUEN,
«DKOJIOTHYECKOE BUI000pa30BaHUE».

O6opynoBaHMe: KOJUIEKIIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHM OKpAacku, HaOOp IJIOJIOB U
ceMsiH, KoJuiekius «lIpumepbl 3allUTHBIX MPUCIOCOOICHUN y KUBOTHBIX», MoJelb «OCHOBHbIE
HaMpaBJICHUs IBOJIOLUNY», 00bEMHAs MoJeNb «CTpOeHUE FOJI0BHOTO MO3ra MIO3BOHOYHBIX.

buoreorpaduueckas kapta Mupa, Kojuiekuus «PopMbl COXPAaHHOCTH UCKOTIAEMBbIX KUBOTHBIX
U pacTeHuil», Moxenb ammumkauus «llepekpéct xpomocom», BiakHble npenaparbl «Pa3Butue
HacekoMoro», «Pa3Butue nArymku», mMukpornpenapar «Jlpozo¢puna» (Hopma, MyTanuu (GOpMbI
KPBLIbEB U OKPACKH TeJa).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIabopatopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUUECKOMY KPUTEPHION.

JlabopatopHass pabora Ne 2. «Omnucanue NpUCTIOCOONEHHOCTH OpraHuzmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHble TPEACTABIECHUS O 3apOKAEHUM XU3HU. HaydHple runore3sl BO3ZHUKHOBEHHS
KHU3HU Ha 3emuie: abuoreHe3 W MaHcrepMus. XUMHYecKas 5BoytoLUsA. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX BEILECTB M3 HEOPTraHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKON
sBosrorui. HawanmbHble 3Tanbl Ouosnoruyeckoit spostoruu. ['unoresa PHK-mupa. ®opmuposanue
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MEMOpaHHBIX CTPYKTYp ¥ BO3HHKHOBEHHUE MPOTOKIETKU. llepBble KIETKHM W WX HBOJIOIHS.
dopMHUPOBAHKUE OCHOBHBIX TPYIII )KHUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3pam u nepuonaMm. Karapxeit. Apxeiickas U mpoTepo30icKas
apsl. [laneosolickas spa u e€ nepuojabl: KeMOPHICKUN, OPJOBUKCKUHN, CUITYPUNCKUHN, TEBOHCKUH,
KaMEHHOYIOJIBHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa M Te0JOrMYecKux mnpoiieccoB. OCHOBHBIE 3Tambl HBOJIOLUU
PacTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHull 1 )kMBOTHBIX. [losiBIeHNE, pacuBeT U
BBIMHPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMuYecKOro MHUpa Kak OTpakeHHe HBoJIOIMU. OCHOBHBIE CHUCTEMATHUYECKHE
TPYIIBI OPTraHU3MOB.

OBOJIIOLMS  4eloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue mpeacTaBiIeHHH o
MIPOMCXOXKICHUN YesloBeKa. MeTo/ibl u3ydyeHus anTpornoreHeza. CXoJcTBa U pa3inyus 4eloBeKa U
XKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YeIOBeKa.

JBuwxymue cuibl  (dakTopbl) aHTponoreHesza. HacnenacTBeHHass M3MEHUHMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOIIecTBEHHBIM 00pa3 >KU3HU, U3TOTOBJIEHHUE OPYAUN TpyJa, MBILIUICHUE,
peub.

OCHOBHBIE CTaAMM M BETBU HBOJIOIMHM YEIOBEKA: aBCTPAIONUTEKH, YETOBEK YMEIbIH,
UYenosek npsimoxoasamuii, YenoBek HeaHIepTanbCckuid, YemoBek pa3ymHbliil. Haxonku mckomaembix
OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTb pPACIpPOCTpaHEHHs, 00bEM TOJIOBHOTO MO3ra, obOpas
XKU3HU, OPYIUSL.

UYenoseueckrne packl. OCHOBHBIC OOJIBIIIME pachl: €BpPOTICOMIHAS (E€Bpa3uiicKas), HETPO-
aBcTpaJioniHass  (PKBaTopHalibHasl), = MOHTOJIOMAHas  (a3WaTCKo-aMepuKaHCKas).  UepTsl
MIPUCTIOCOOIEHHOCTH MPEICTAaBUTENIEH YEIOBEYECKUX pac K YCIOBMSIM CylllecTBOBaHUA. EquHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuipr u cxembl: «Bo3HukHoBeHue ColHEUHOUM cucTeMbl», «Pa3BUTHE OpraHMYECKOro
mupa», «PacturenpHas kietka», <« KuBoTHas kieTtka», «lIpokapuoTnueckas —KIeTKay,
«CoBpeMeHHasi CHUCTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE AHATOMUYECKHUX YepT CTPOCHUS
YelloBeKa M 4elIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTMYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOro uejoBeka», «JlpeBueiimune monm», «JpeBnue monn», «llepsbie
COBPEMEHHBIE JIIOJI», «YemoBeuecknue pach.

O6opynoBanue: mymsoku — «[IpoucxoxkaeHne 4enoBeka» (OIOCTBI  aBCTpPaJONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHBOHIIA), CIENKH WM H300paK€HUS KaMEHHBIX OpyIuil
MEepBOOBITHOTO 4eNOBeKa (KaMHU-YOMINEphl, pyOmia, ckpebia), reoxXpoHoJiorndyeckas TalnuIa,
KoJuteKiusi «@OpMbl COXPAHHOCTH UCKOTIA@MBbIX KHUBOTHBIX U PACTCHUII.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

[Ipaktueckas pabora Ne 1. «/3yueHHe MCKOTAeMBIX OCTAaTKOB PACTEHUH M JKUBOTHBIX B
KOJUTEKIIHSIX).

DKCcKypcusi «IBOJIOIMS OPraHUYECKOT0 MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WM
KpaeBeIuecKuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pa3/iesbl SKOJIOTruM. MeToIbl SKOJOTUYECKUX UCCIEA0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHus OpraHHU3MOB: BOJIHAS, HA3eMHO-BO3/yIIIHas, MOYBEHHAA,
BHYTPHOPTaHU3MEHHASI.
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Okonoruveckne (akropel. Kraccudukarus sKomorudeckux (HakTopoB: abHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. [leliCTBHE SKOJIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbOunotnueckue  (aKTOpel:  CBET,  TEMIIEpParTypa,  BIAKHOCTh.  DOTONEPUOIU3M.
[TpucniocobneHns Opranu3MoB K JICHCTBHIO aOMOTUYECKHX (PAaKTOPOB. BHOIOrmuecKie puTMBI.

bruotndeckue pakTopbl. Buabl OMOTHYECKUX B3aMMOCHCTBHIA: KOHKYPEHIIHS, XUIITHIYECTBO,
cumOuo3 u ero ¢opmel. Ilapasutusm, koomnepamnus, MyTyaan3M, KOMMEHCATH3M (KBAapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIN3M, HEUTpaM3M. 3HAUYCHHWE OMOTHYCCKHX B3aMMOJICHCTBUHN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEepUCTUKH momyisiuu. (OCHOBHBIE TIOKa3aTeNld  MOMYJSLUU:
YHUCJIEHHOCTb, IUIOTHOCTh, pOXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISINU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuier u cxemsl: kapta «IIpupoansie 30HbI 3emiun», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH POCTAa  YHUCICHHOCTH  MOMYJISIIIUU
uHpy3opuu-Tydenbkny, «llumessie nenm».

JlabopaTopHble H MpaKTHYeCcKHe PadoThI:

Jlabopatopuast padota Ne 3. «Mopdomornueckue 0COOEHHOCTH PAaCTEHHUH W3 Pa3HBIX MECT
oOUTAHU.

JlabopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJISALIUA pa3HBIX BUJOB PACTCHHI.

Tema 4. CoolOmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

Coo0111ecTBO Opranu3MoB — OMo1eH03. CTPYKTYpBI OMOIIEHO3a: BUA0BAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (rumieBas). Buabi-nomuaanTel. CBsi3u B OHOIICHO3E.

DKoJIoTHYeCcKhe cucTeMbl (dkocucteMbl). [lonarme 00 »sKocucTtemMe W OHOTEOIEHO3E.
OyHKIMOHATIbHBIE  KOMIIOHEHTbl ~ SKOCHCTEMBI:  MPOJYLUEHThl, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BemectB M MOTOK JHEPrMM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMbl. [lumieBsie nenu u cetu. OCHOBHBIE MMOKA3aTENU SKOCUCTEMBI: Onomacca, MpoayKIusl.
DKOJIOTHYECKHE MHpPaMUIbl: MPOIYKIMH, YHUCICHHOCTH, Ouomaccol. CBOWCTBA 3SKOCUCTEM:
YCTOWYMBOCTb, CaMOperynsanus, pazpurue. Cykieccus.

[Ipupoanbie SKOCHUCTEMBI. OKOCHUCTEMBI 03€p M peK. ODKOCHCTeMa XBOWHOIO WIH
LIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. YpOOsKOocUCTeMbl. buonoruueckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak akrop ycrtoiuuBoctH 3KocucTeM. CoxpaHeHHE OHOJIIOTHYECKOTO
paszHooOpasus Ha 3emuie.

Yuenue B. . Bepnanackoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa 6uochepst. XKupoe
BelecTBO U ero pynkiuu. OcodbenHoctu Ouocdepsl Kak riodanbHON 3KOCUCTEMBI. [lnHamMuueckoe
paBHOBecue U oOpaTHasi cBsI3b B OHocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMUYECKHE IMKIbI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTh 6Uochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B O6Uochepe 3emin. AHTPONOreHHble U3MeHeHHUs B O6uocdepe. I'modambHbIE
9KOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHHEe TpUpoAbl U yenoBedyecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hsl Kak OCHOBa
ycroiunBocTd Onocdepbl. OCHOBa PAllMOHANIBHOTO YIIPABICHHUS MPUPOIHBIMU pECypcaMHU U HX
ucnojb3oBanue. JlocTikeHus: GMOJI0THH U OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnanckuii.
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Tabmuuer u cxemsl: «[lumessie nenm», «bHOIEHO3: cocTaB U CTPYyKTypa», «lIpuponaHsie
coobmectBay, «llenmn mnuTaHMA», «IKoNorMYecKas mnupamuga», «buocdepa wu  YemoBek»,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jieca», «buoreHo3 Bogoémay,
«ArponeHos», «IIpumepHble aHTPONIOT€HHBIE BO3IEHCTBUS HA IPUPOAY», « BaskHelIIe NICTOYHUKH
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BOI», «[louBa — BakHelmmas cocramisromas Ouocdepsn»,
«DaxTopsl gerpaganun nousy, «llapaukossiit 3¢ dexT», «DaKTophl panOAKTUBHOTO 3arps3HEHUS
ouocheprr», «OOmas crpykrypa Ouocheps», «PacnpocTpaHenne XKu3HH B Ouocdepey,
«O30HOBBIN dKkpaH Ouochepr», «Kpyrosopor yriepoma B Ouochepe», «KpyroBopor azora B
MIPUPOJIEN.

O6opynoBaHue: MoJenb-anmaukanus «TunnyHsle OMOLeHO3bl», Tepbapuil «PacturenbHble
coobmecTBa», KoJulekiuu «buoneHos», «BpenuTenn BaKHEMIIUX CEIbCKOXO3SMCTBEHHBIX
KyJIbTyp», TrepOapud M KOJUIEKIWHM PpAcTeHMH M JKMBOTHBIX, MPHHAUIEKAIINE K PpPa3HbIM
9KOJIOTUYECKUM TpyImaM oAHoro Buaa, Kpacuas kuura Poccuiickoit ®deneparuu, m300pakeHUs
OXpaHsSIeMbIX BHJIOB PACTEHUI U )KUBOTHBIX.
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[NIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA ITPOIPAMMEBI IIO0 BHUOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBarOTCsI TpeOOBaHMS K pe3yjabTaTaM OCBOEHUS
00yJaromuMuCs MPOrpaMM CpPEIHEro OO0IIero oOpa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM H
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TMpenMera «bUONOrus» BbIIEICHBI
CJIEIYIOIIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUHUCKON TPaXKJaHCKON UICHTUYHOCTH
— F'OTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOONPEENICHUI0, HAIMYME MOTUBAIUU K
00yueHuI0 OMOJIOTHH, IIeJIEHANIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUIN JTUYHOCTU HAa OCHOBE
KIIFOUYEBBIX HeHHOCTeﬁ U UCTOPUUCCKUX Tpazmunﬁ Pa3BUTHA OMOJIOTMYECKOT O 3HaHHUsA, TOTOBHOCTbH
U CIOCOOHOCTh O0Oy4YarolIUXCsl PYKOBOJACTBOBAaThCS B CBOEH JIEATENIBHOCTH I[€HHOCTHO-
CMBICTIOBBIMU yCTAaHOBKAaMH, MPUCYILIUMU CUCTEME OHOJIOTUYECKOTO OOpa30BaHUs, HaIUYUeE
HKOJIOTMYECKOT0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbI.

JImgHOCTHEIE pE3YIbTaTbl OCBOCHHUA TMPEAMCETA «bnonornsy JOCTHUT'alOTCA B C€JIHUHCTBEC
y‘-Ie6HOI\/II A BOCIIUTAaTEIbHOH ACATCIBHOCTH B COOTBETCTBUH C TPAAWUIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIBTYPHBIMH, MUCTOPUYECKHUMH U JyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSMH, NPHUHITBIMH B
oOmiecTBe MpaBWIaMM W HOpPMaMH MOBEIEHUS M CIOCOOCTBYIOT IpoOLleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSA M CaMOPA3BUTHS, Pa3BUTUS BHYTPEHHEW MO3WLHM JIMYHOCTH, NATPUOTH3MA,
YBaXEHUS K 3aKOHY WM IpPaBOMNOPSIKY, YEIOBEKY TpyJda M CTaplIeMy ITOKOJEHHUIO, B3aUMHOTO
yBa)KeHHsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAJAULUSAIM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit denepanniv, Ipupoie U OKPYKaIoIIei cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA y4eOHOro mnpeamera «buosoTHS» TOJDKHBI OTpaKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALIUN, TO3UTHUBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBETCTBYIOIIUX TPAJIUIUOHHBIM LIEHHOCTSIM POCCHIICKOT0 00ILIECTBa, PaCIIMpPEHNE KU3HEHHOTO
ONBITA U OIBITA JECATEIBHOCTH B MPOLIECCE PEATU3ALMKN OCHOBHBIX HAIPABICHUN BOCIUTATEIBHON
NEeSATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakIaHCKOro BOCHMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIMK  OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOSA3aHHOCTEH, YyBaKeHHE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH IESITENbHOCTU NMPHU CO3AAHUU Y4E€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATEIbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3HIIMIO [0 OTHOILIEHUIO K SBJIECHUSAM COBPEMEHHON
KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBATh B CBOMX JACUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIUAIBHBIM MOJI0XKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOILIECCE COBMECTHOTO BBITIONHEHUS y4YEOHBIX,
MM03HABATENbHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEIHHOTO OTHOIIEHHUS! K MHEHHUIO ONIIIOHEHTOB
pu 00CYX/IEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEPIKAaHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKOU JEATEIbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:
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c(hOPMHUPOBAHHOCTh POCCUICKOW TPaKIAHCKOW HICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Iepe]l PoIMHOM, ropIoCcTH 3a CBOM Kpail, CBOKO Poauny,
CBOM SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIICHWBATH BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OHMOJIOTHH,
MOHMMAaHMsI 3HAYEHUs OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPUPOJBI, B JKU3HU YEJIOBEKA W
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTD K CIIY>KEHHIO U 3ammTe OTeduecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHMUS;

CIOCOOHOCTH OIIEHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACHh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B OCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMUM POJUTENSIM, CO3JJaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYash 3CTETUKY ObITa, HAyYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CHIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPD@)KEHHIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHUE MPOSIBISTH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusl, (GOPMUPOBAHUA KYJIbTYPbl 310POBbSi 1 IMOLUMOHAIHLHOI0
0J1aronmoJryymsi:

MOHMMAaHUe M peaau3anusi 3J0pOBOr0 M 0€30MacHOro 00pasa >KU3HU (3I0pOBOE MUTAHHE,
coONIoIcHHe TUTHMEHWYEeCKUX MpaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHSATHH M OTHbIXA,
perynspHas ¢u3ndeckas akTUBHOCTD), O€peKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHMUMAaHKEe [IECHHOCTH MPaBIJI UHIUBUAYAIBHOTO U KOJIJIEKTUBHOIO 0€3011aCHOTO MOBEICHUS
B CUTyallUsIX, YIPOKAIOIIMUX 3I0POBBIO U )KU3HU JIFOCH;

OCO3HAHHE TMOCIEACTBUIA W HENPUATHUS BPEIOHBIX MPHUBBIUEK (YMOTPEOJICHUs aJIKOTOJIA,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTh K aKTHUBHOM JESTEIBHOCTU TEXHOJOTHYECKOW M COLIMAJIBHOW HAIpPaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

WHTEpeC K pa3nuyHbiM chepam mTpoecCHOHATBHONW NEeSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOP Oymyiiet mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHMIO M caMOOOpa3oBaHUIO Ha MPOTSHKEHUH Beel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKU 11eTIECO00pa3HOEe OTHOIIEGHHE K MPUPOJE KaK MCTOYHHMKY KU3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

TIOBBIIIIEHUE YPOBHS OKOJIOTMYECKOW KYIbTYphl: TPHOOpETEHHE ONbITa TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTeH UX peIIeHHs,;
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CIIOCOOHOCTH UCTOIB30BaTh IPUOOpETacMbIe IPU U3YUCHUH OUOJIOTHH 3HAHUS U YMCHHUS TIPU
pelieHun mpooJieM, CBS3aHHBIX C PallMOHAJIBHBIM IMPUPOJONOIB30BaHUEM (COOIOICHNE MPABIII
MOBEJICHUS B MPUPO/IC, HAPABJICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCHCTEMaX, OXpaHy BHUJIOB,
IKOocUcTeM, Ouocdepsl);

AKTUBHOE HENMPUATUE ICUCTBUM, NPUHOCIUIUX BPEA OKPYKAIOIIEH IPUPOJHOM CpENE, YMEHUE
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIC IKOJIOTHUUECKHUE TOCIEACTBUS MPEAINPUHUMAEMBIX TEHCTBUM U
MPEeAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HSKOJOTHYECKOTO MBIIIJICHUS, HSKOJOTUYECKONW KYIbTYphl, OIbBITA
NESTETPHOCTH  DKOJIOTMUECKOW  HAINpaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHOM, KOMMYHUKATUBHOW W COUMAIBHOM TpPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJOTHYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd © OOIECTBEHHOW TMPAKTUKHA, OCHOBAHHOTO HA JHAJIOTE€ KYJIbTYpP, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B TIOJUKYJIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKOW KYIbTYPHl KaK CPEICTBA B3aMMOJCHCTBUS
MEXTy JIIOJIbMH M TIO3HAHUS MUPA;

MOHMMAaHHE CHEeHU(PUKH OHOJIOTUM KaK HayKd, OCO3HaHHs e€ poiu B (OPMUPOBAHUU
paIlMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MPEACTABJICHHS 00 OKpYXaroleM
MUpEe KaK O €IUHCTBE MPUPO/IbI, YeTOBEKa U 00IIEeCTBA, B IO3HAHUU NMPUPOJAHBIX 3aKOHOMEPHOCTEN
U peleHuy npooaeM COXpaHEHUs MPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OHOJIOTUU [UIsi COBPEMEHHOW NMBIIM3AIMU: OOecreueHus
HOBOTO YpPOBHS DPAa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA W3 TIO0O0ATBHBIX
9KOJIOTHUECKUX MpobieM U olecreueHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATLHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OHOJOTMYECKUX 3HAHMM B LEISIX MOBBILICHUS OOIIei
KYJIbTYpbl, €CT€CTBEHHO-HAy4HOH TIPaMOTHOCTH, KaK COCTaBHOM d4acTu (YHKIIHMOHAJIbHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

[IOHMMAHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIb3YEMbIX B ECTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCHOJb30BaTh IOJlydaeMble 3HAHUS [UId aHalu3a U OOBACHEHHUs SABIICHUN
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HU3MEHEHUH, yMeHHE [elaTh 00O0CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB M MMEIOIIHUXCS JAaHHBIX C LEJIbI0 MOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIBHO UCIOIB30BaTh OMOJIOrHUECKHIE 3HAHUS Ui pelIeHUs mpoliem
B p€aJIbHbIX KU3HEHHBIX CUTYaLUAX;

OCO3HAHUE LIEHHOCTH HAy4yHOM JAESITENbHOCTH, F'OTOBHOCTh OCYLIECTBISATH IMPOCKTHYIO H
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEIMPEphIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyUCHHIO HOBBIX 3HAHMA 1O OWOJIOTMM B COOTBETCTBUU C I>KM3HEHHBIMHU
MOTPEeOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpe[{MCTHLIC pe3yibTaTbl OCBOCHUA yLIC6HOl" 0 HnOpcaMEeTa «buoinorus» BKIIOYAIOT:
3HAYUMBIC JJIsL (I)OpMHpOBaHI/ISI MUPOBO33pPCHUA o6yqa10u11/1xc;l MCKIUCHUIIIIMHAPHBIC
(MC)KHPCI[MCTHBIC) 06IJ_ICHay‘lHBIe TOHATHUS, OTpaXatoIUC HEJIOCTHOCTb Haquoﬁ KapTUHBI MHpPa U
CHCL[I/I(bI/IKy MCTOAOB IMO3HAHHA, HUCIOJB3YCMbIX B CCTCCTBCHHBLIX HayKaX (BCH_[CCTBO, OHEpTru-,
SABJICHUE, ITPOLICCC, CUCTEMA, Hay‘IHBIfI (I)aKT, MPUHIIUIL, TUIIOTE3a, 3dKOHOMCPHOCTD, 3dKOH, TCOPU:,
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UCClieIoBaHNe, HAOIIOIEHUE, W3MEPEHHUE, SKCHEPUMEHT W JPYIHX), YHUBEPCAIbHbIE YdeOHbIC

JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHHMKAaTHUBHBIE, PEryJIsATUBHBIE), obecrieunBaronye
¢dbopmupoBanre (QYHKIMOHAIBHOW T'PAMOTHOCTH M COIMAJIBHOH KOMIIETEHIIMH OOY4YalOMIMXCH,
CIOCOOHOCTh oOyuaromuxcs HCII0JIB30BaTh OCBOCHHBIE MEK M CLUIIIMHAPHBIE,

MHUPOBO33pPEHUYECCKHE 3HAHWA M YHHBEpCAJIbHBbIC YUeOHbIE J[EHCTBHSI B IO3HABATEIBHOU U
COLIMAIBHON ITPAKTHKE.

MertanpeaqMeTHbIe pPe3yJabTaThl OCBOEHHUS MPOTPaMMBI CPEAHEro o0mero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

Ogy1ajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIBHO  (OPMYIHpPOBaTh M aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCII0JIb30BATh NP OCBOEHUU 3HAHUN NMPUEMBI JIOTHYECKOTO MBIIUICHUS (aHANINU3a, CUHTE3a,
CpaBHEHHUA, KiacCHpUKAIKMKM, OOOOIEHUs), pPACKpPhIBaTh CMBICT OHWOJOTHYECKUX TOHATHN
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATh CBSA3U C IPYTUMU MOHSATHUSMU);

OTpENeNaTh LeNU MACITeIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHKEHUS,
COOTHOCHTH PE3YyJbTAThl ACSITEILHOCTH C TIOCTABJICHHBIMU IIEJIMU;

WCI0JIb30BAaTh OWOJIOTMYECKUE TOHATHS Uil OObsICHEHHMsI ()aKTOB M SIBJICHHM >KUBOMU
TIPUPO/IBI;

CTPOUTH JIOTMUECKUE pacCyXJeHusl (MHIYKTUBHBIC, N€TyKTUBHbBIE, [0 aHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIHUPOBATH BHIBOJBI U
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJIENbHbIE CpPEACTBAa Uil MPEICTABICHUS CYLUIECTBEHHBIX CBS3€l U
OTHOIICHUH B HM3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUM pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IJIaH peuieHus MpoOiIeMbl ¢ yUETOM aHalIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBbHOCTb, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB IEJSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHSX peajJbHOr0, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE IeHCTBH:

BIIQJIETh HABBIKAMHU Y4e€OHO-HCCIEA0BATEIbCKOM U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspelieHus MnpodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOMCKY METOJIOB
pelIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh pPAa3M4YHble BUIbl JESITENBHOCTA IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETANH, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX CUTYalHMsIX, B TOM YHCIE HpPH
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(¢hopMHUpOBaTh HAYYHBIA THUI MBIIUICHUS, BJIAJETh HAyYHOM TEPMHUHOJOTHEH, KIIOUEBBHIMU
MOHATUSAMH U METOJAMU;

CTaBUTh U (OPMYNIHUPOBATH COOCTBEHHBbIE 3a/laud B 00pa3oBaTENIbHOM NEATENBHOCTH U
KU3HEHHBIX CUTYalLMSIX;

BBISBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3M U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
€€ peleHus, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBA CBOUX YTBEPKIACHUI, 3aaBaTh apaMeTphl
Y KPUTEPUU PEIICHMUS;

aHAJIN3UPOBATH IOJIyYEHHBIE B XOJIE€ PELIEHUS 3aa4M PE3yIbTaTbl, KpUTUUYECKU OLICHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;
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OCYIIECTBIISITh LEJICHATPABICHHBIA TOMCK MEPEeHOCa CPEeICTB U CIOCOOOB IEHCTBUS B
podeCcCHOHAIBHYIO CPEY;

yMETh  IEPEHOCUTh  3HAHWS B  IIO3HABATEJIbHYI0 M  MPAKTUYECKyI0  00JacTu
KHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBbIE MJIEW, IpeAjaratb OpPUTMHAIbHBIE MOJAXOAbl M PELIEHUs, CTAaBUTh
poOJIeMBl U 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ unpopmanmeii:

OPUEHTUPOBAThCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMalUu (TeKcTe ydeOHOro mnocoows,
Hay4YHO-TIONYJISIPHOM JUTEpaType, OMOJOTMYECKHUX CIIOBapsAX U CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax JaHHbIX, B VHTepHere), aHanIM3UpoBaTh HH(OPMALMIO pA3IUYHBIX BHUIOB U (Qopm
MIpPEJICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(¢opMynupoBaTh 3anpockl W TNPUMEHSATh pa3IUyHbIE METOJbl MpU IOUCKE U O0TOOpe
Ounosornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MpUOOpEeTaTh OMbBIT HCHOJIb30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMAIbHYI0 (GOpMYy MPEICTaBICHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmsl, TaOIHUIbI, PUCYHKH U IPYTOe€);

WCTIONb30BaTh HAYYHBIA SI3bIK B Ka4yeCTBE CpeAcTBa MpH paboTe ¢ OHOJOTHYECKOU
uHpopmanyend: TPUMEHSTh XUMHUYECKHe, (U3UYECKHE M MaTeMaTU4YeCKUEe 3HAKU U CHUMBOJIBL,
dbopmynel, abOpeBUATYpy, HOMEHKIATYPY, HCIOJIB30BaTh U MpeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BJIQJICTh HABBIKAMM  pacloO3HaBaHWs M 3alIUTHl  MHGOpMALMH, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBnageHune YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH AeliCTBUSIMU:

1) odmenue:

OCYILIECTBIISITh KOMMYHHKAIIMH BO BceX chepax *KU3HU, aKTUBHO y4acCTBOBATh B JUAJIOTE WUITU
JMICKYCCHU TI0 CYIIECTBY 00CYX/1aeMOil TeMbl (YMEHUE 3aJ1aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHUTENIbHO BBITIOJHEHUS MpeajgaraeMoil 3aiadyu, y4UTbIBATb HHTEPEChl M COTJIACOBAHHOCTh
MO3UIMHI APYTUX YYACTHUKOB JAUAJIOra WM AUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHBIE CPE/ICTBA OOIICHUS, IOHUMATh 3HaYCHHE COLIMAIBLHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHHSI KOH(MDIMKTHBIX CHUTYalMil, yMEThb CMAr4arb KOH(DIUKTBI U BECTU
MIEPETOBOPHI;

BIIAJCTh PA3IUYHBIMU COCOOaMU OOILIEHUS M B3aUMOJEWUCTBUS, MOHUMATh HaMEPEHHUS
JIPYTUX JIOACH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEHHKY W B KOPPEKTHOH (opme
(bopMynTupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3pEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHMMaTh M HCHOJb30BATh MPEUMYIECTBA KOMaHIAHONW M WHAMBUIYAJIbHON paboThl MpHU
pemeHn OMOJIOrMYecKOW MpoOIeMbl, 0O0CHOBBIBATE HEOOXOIUMOCTh NMPUMEHEHUS T'PYMIIOBBIX
¢dbopM B3aUMOAEHUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;

BBIOMpAaTh TEMATHKYy M METO/bl COBMECTHBIX AEHCTBUHM C y4yéToM OOLIMX HMHTEPECOB U
BO3MOYHOCTEHN KaXI0TO 4J€Ha KOJUIEKTHBA;

IIPUHUMATH LI€JI1 COBMECTHON JI€ATEIbHOCTH, OPraHU30BBIBATE U KOOPAMHHUPOBATH ACHCTBHUS
o €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JACMCTBHUM, pacCHpeleisaTb pPOJIM € YYETOM MHEHUH
YYaCTHHUKOB, 00CY>KIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIGHUBATh Ka4eCTBO CBOET0 BKJIA/a U KaKIOI0 YYaCTHMKA KOMAHJbl B OOIIUI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;
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npejiaraTh HOBBIE IPOEKTHI, OLICHUBATh HJIEW C TO3UIMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATH MO3UTUBHOE CTPATETMUECKOE MIOBEJEHHUE B Pa3IMUHbIX CUTYalUsX, IPOSBIATh
TBOPYECTBO M BOOOpaKEHHE, OBITh HHUIIUATUBHBIM.

OBJjajieHUe YHUBEPCAJIbHBIMU PEryJIATHBHBIMU J1€liCTBUAMM:

1) camoopranu3amnmus:

WCII0JIb30BaTh OMOJIOTUYCCKIE 3HAHMS TSI BBISIBIICHUS TIPOOJIEM M MIX PEIICHUS B )KU3HCHHBIX
1 y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUM II€JIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M TOCTYIKAax IO OTHOLICHUIO K WBOW MPHUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYKaIOINX;

CaMOCTOSITEJIBHO OCYIIECTBIISATh I103HABATEIbHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHbIE 33/1a4l B 00pa30BaTEIbHON ACITEIbHOCTH U )KU3HEHHBIX
CUTYaIIHsIX;

CaMOCTOSITEJIBHO COCTAaBIIATh IJIaH PEUICHUS MPOOJEMBbl C YYETOM HMMEIOIIHUXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHU;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3 PEIICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TIPOSBIICHUIO IIMPOKON APYAMIIMH B Pa3HBIX OOJIACTIX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LM,

BJIaJIETh HAaBBIKAMHU MO3HABATEIbHON peIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUH, UCIOJIb30BATh MPUEMBI PEPIICKCUU IS
OIICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C IO3UIUH IPYTOro YeJIOBEeKa.

INPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaTtbl ocBoeHHs mporpamMmbel COO mo OGuosnoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crneuupuyeckue st ydyeOHoro mpeamera «buosiorus» HayuHble 3HAHUS, YMEHUS U
cnocoObl JAEHCTBUM 1O OCBOGHMIO, MHTEPNpETAllM U TNpeoOpa3oBaHUIO 3HAHUM, BUIbI
JEATeNbHOCTH MO TOJYYE€HHI0 HOBOTO 3HAHUS W NPUMEHEHUIO 3HAHUH B pa3IMUYHBIX y4eOHBIX
CUTYalLlUsIX, @ TAKXKE B PEaJIbHBIX KU3HEHHBIX CUTYaIUSIX, CBSI3aHHBIX ¢ Omosoruei. B mporpamme
IIpEeIMETHBIE Pe3YNbTaThl IPECTABIICHBI 110 r0J1aM 00yUeHHS.

[IpenmeTtHbie pe3ynbTaThl OCBOEHHs yuyeOHoTo npeamera «buonorus» ¢ 10 knacce n0IKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe W PONM OMOJOTMM B CHUCTEME HAY4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA U
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HAyYHOTO MHPOBO33PEHHs, O BKJIAJE€ POCCHMCKHUX M 3apyOekHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
Oonosornu, PyHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKA IS PEICHHS KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATh COJEpKaHUE OMOJOIMYECKMX TEPMHHOB U IMOHSATHM: KU3Hb, KIIETKA,
opranusM, MeTadoygu3M (0OMEH BELIECTB U MPEBpallleHue YHEPIUH), TOMEOCTa3 (CaMOPETyJIsLus),
YpOBHEBasi ~ OpraHM3alusl  KUBBIX  CHCTEM, CaMOBOCIPOM3BEJIEHUE  (PENpoyKIIHs),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME u3Jaratb OWOJIOTHUYECKUE Teopuu (KIETOYHasi, XPOMOCOMHAs, MYyTallMOHHAasi,
LEHTpaJbHas JIoTMa MOJEKYyIsipHOH Ouosiorun), 3akoHbl (I. Menpens, T. Moprana, H. W.
BaBuiioBa) u ydeHus (0 LEHTpax MHOTo0Opa3usi U MPOMCXOXKIACHHUS KyabTypHBIX pactenuid H. U.
BasuiioBa), onpenenaTs rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIAJETh METOJAaMU HAy4YHOIO IO3HAHUS B OHMOJOrMHM: HAOIIOJEHHE U OIHUCAHHE
KUBBIX CHCTEM, IpPOLIECCOB W SBJIEHUI, OpraHu3aluss | MPOBEAECHHE OHOJOTHYECKOrO
9KCIEPUMEHTA, BBIJBMKEHHE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOTYYE€HHBIX PE3YIbTaTOB, UCIIOJIb30BAHHBIX HAyYHBIX OHITUH, TEOPUIl
1 3aKOHOB, YMEHHE JIeJIaTh BHIBOJbI HA OCHOBAHUH MOJYYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHBbIE IMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEUIECTB U
MIPEeBPALLEHUS] DHEPIHMU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M SHEPreTH4YecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS, WHAWBHIYaIbHOTO DPAa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHSATh NOJYYEHHbIE 3HAHUS JUIsl OOBSCHEHUS OMOJIOTMYECKHUX IPOLECCOB U
SBJICHUH, JUI MPUHATUSA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHON XKHM3HM C LIEIbI0 O0OecreueHus
0€30I1aCHOCTH CBOETO 3/I0POBbsI M 370POBbSl OKPY>KAIOLINX JI0/IeH, COOIIOEHUS HOPM I'PaMOTHOTO
MOBEJICHUSI B OKPYXKAIOLIEH NPUPOJHON cpene, NMOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUSA
NOCTHKEHUU COBPEMEHHO OHnoJIOr N " OMOTEXHOJIOTHHA TUTS PalMOHAIBHOTO
IIPUPOJIOTIOJIB30BAHHUS;

YMEHHE pellaTh 3JeMEHTapHble TI'€HETUYEeCKHe 3aJauyd Ha MOHO- U AUrHOpujHOe
CKpELIMBaHUE, CLIEIIJICHHOE HAClIeZIOBaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEILUBAHUS JUIS
IpeJCcKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIIOJHATh JIA0OpaTOpHbIE M HpPaKTUYeCKue paboThl, COOMIOAATh MpaBWiia INPU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHYECKH OLICHHBAaTh W MHTEPIPETUPOBaTh HHGPOPMALUIO OHOJOrHYECKOro
COJiepKaHUs, BKJIIOYAIOIIYI IICEBJOHAyYHbIE 3HAHHMS M3 pa3IMYHbIX HCTOYHHUKOB (CpelncTBa
MaccoBOil MHQOpPMAaIUK, HAyYHO-IOMYJSPHbIE MaTepHajbl), 3TUYECKUE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOIOT HH;

yMEHHE cO03]1aBaTb COOCTBEHHbIE IUCbMEHHbIE U YCTHbIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HH(POPMALIUIO U3 HECKOIBKUX UCTOYHUKOB, I'PAMOTHO MCIOJIb30BATh NOHATUHHBINA
anmapar OMOJIOTHH.

[IpenmeTtHbie pe3ynbTaThl OCBOEHHs yuyeOHoTo npeamera «buonorus» ¢ 11 knacce n0IKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe W POJM OMOJOTMM B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA U
Hay4HOTO MHPOBO33PEHMsI, O BKJIAJE€ POCCHMCKHUX U 3apyOekHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEp)KaHUE OMOJIOTMYECKMX TEPMHUHOB U TMOHSATHUN: BHJ, MOIMYJSAIUS,
reHO(OH/I, SBOJIIOLMUS, JBIKYILIUE CUIIBI ((PAKTOPBI) IBOIIOLMHU, IPUCTIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHuE, SKOJIOTHYECKHE (aKTOPbI, FKOCHCTEMA, POIYLIEHTHI, KOHCYMEHTHI, peIyLIEHTHI,
LEeNH MUTaHUs, SKOJOru4yeckas nupaMmua, ouoreoreHos, buocdepa;



TOYKA \!pocr_n y R

yMEHHE H3Jlaratb Ouoyiorudeckue Teopun (dBotonuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs IBOJIIOLIMU), 3aKOHBI U 3aKOHOMEpPHOCTH (3apopliieBoro cxonactsa K. M.
bapa, yepenoBaHus riaBHBIX HampasiieHud u myted spomouuu A. H. CesepuoBa, yueHus o
ouoctepe B. . BepHajickoro), onpenessiTh rpaHHIbl KX MTPUMEHHUMOCTH K KHBBIM CHCTEMaM;

YMEHHUE BIIAZIETh METOJAMH HAYYHOTO TO3HAaHUs B OMOJOTHM: HAONIOACHWE M OIHMCAHUE
KUBBIX CHCTEM, IpPOLIECCOB U SBJIEHUM, OpraHu3alnus U MPOBEIEHUE OHMOJIOIHYECKOI0o
OKCHEPUMEHTA, BBIJBMKEHUE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAYy HCCIEAYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJTYYE€HHBIX PE3YIbTaTOB, UCIIOJIb30BAHHBIX HAyYHBIX OHITUH, TEOPUIL
1 3aKOHOB, YMEHHE JIe1aTh BHIBOJbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATh CYIECTBEHHBbIE NPU3HAKU CTPOEHHUS OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISILIUM, MPOJIyLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOIIEHO30B U SKOCUCTEM, 0COOEHHOCTH
MIPOLIECCOB:  HACJIEACTBEHHOM HM3MEHYHMBOCTH, €CTECTBEHHOro 0TOOpa, BHUI000pa30BaHus,
MIPUCIIOCOOIEHHOCTH OPTraHU3MOB, JEHCTBUS HKOJIOTHYECKUX (aKTOPOB HAa OpraHU3MBbI, IEpeHoca
BEIIECTB M MOTOKAa SHEPTrUU B SKOCUCTEMAaX, aHTPOIOICHHBIX M3MEHEHHH B AKOCHCTEMax CBOEH
MECTHOCTH, KPYrOBOPOTa BEHIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B Onocdepe;

yYMEHHE MPUMEHATh MOJy4YEHHbIE 3HAHUA ISl OOBSCHEHHUS OHOJOTMYECKHX IPOLECCOB U
SIBIIGHUH, Ul TMPUHATUS MPAKTUUYECKUX PELIEHUI B MOBCEIHEBHOM KH3HU C LENbI0 00ecnedeHus
0€30MaCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIUX JIIO/IEH, COOMIOIEHUSI HOPM TPaMOTHOTO
MOBEICHUS B OKpY)Kaolleld NPUPOJHOM cpene, MOHUMaHUE HEOOXOJIMMOCTH HCHOJb30BaHUS
JOCTHKEHUIM COBPEMEHHOM OMOJIOTHH JUI PallMOHAIIBHOTO MPUPOIOTIOIb30BaHUS;

YMEHHME pellaTh 3JIeMEHTapHble OMOJIOrMYeCKHEe 3aJaud, COCTaBIIATH CXEMbI IepeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAaX (IICTIH MUTAHHUSA );

YMEHHE BBITIOJHATH JIaOpaTOpHbIE M TMpakTUYecKue padoThl, COOMIOAATh MpaBHia MpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKH OIICHHBaThb W HUHTEPIPETUPOBATH HH(GOPMALUIO OHOJIOrHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO [ICEBJOHAYYHbIE 3HAHUS W3 pPaA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBo uH(pOpMaluu, HayYHO-TIOMYJSpHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJbHBIC
9KOJIOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE U YCTHbIE cOOOUIeHUs, 00o0Ias
OMOJIOTMYECKYI0 HH(POPMAIIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCHOJIb30BaTh MOHATUHHBIH
anmnapat OMOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosanyecTBo yacos DIeKTPOHHbIE
Ne n/m HaumeHnoBaHue pa3iejioB M TeM NPOrpaMMbl B Kontposabusie | Ilpaktnueckne | (uudpoBbie)
cero padoThbI padoThbI o0pa3oBaTejbHbIE
pecypcnl
bu6mmoreka [{OK
. buonorus kax Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 JKuBple crcTeMBl M MX OpraHu3anus 1 0,5 https://m. eds00.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmrorexa IJOK
https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
4 KuznenesTenbHOCTh KICTKU 6 0,5 https://m. edsoo.ru/7f41c292
5 Pa3zmHOXeHUEe ¥ MHAUBUIYAJIbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OPraHnu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 1 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 Peseparoe Bpems 1 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 4



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

11 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/n HaunMeHoBaHue pa3feioB U TeM K (uu¢poBbIe)
B NPorpaMmabl Bcero 06H TPOALHDIE HpﬁaKTquCK“e o0pa3oBaTejibHbIE
padoThI padoThl pecypes
bubmmoreka [{OK
! IBOMIOUHOHHAs GUOTIOTHA ; 05 ! https://m.eds00.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 Opranusmb1 1 OKpyxalomas cpesa S 1 1 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
S Peseparoe Bpevs 2 . https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2,5 2.5



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

IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kon
NMPoBEPAEMOro
pe3yJabTara

IMpoBepsieMble MpeAMETHBIE Pe3yJabTAThl OCBOEHHSI OCHOBHOIT 00pa30BaTeIbHOI
NMPOrpaMMbl CpeaHero o0uero oopazoBaHus

CcdopmMupoBaHHOCTH 3HAHUH O MECTE W POJM OHOJIOTMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (QOPMHPOBaHUH COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI
MHUpa ¥ HAYYHOTO MHUPOBO33PEHHS; O BKIIAZe POCCHHCKHX U 3apyOeKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWONOTMHU; (YHKIHOHAILHOW TPAMOTHOCTH 4YeNOBeKa JUIs
pelleHns KU3HEHHBIX 33124

YMeHue pacKphIBaTh COAEpKaHWE OMOJOTHYECKUX TEPMHHOB M TIOHSTHH: >KU3HD,
KJIETKa, OpraHu3M; Meraboau3M (OOMEH BEIIECTB M IIPEBpallleHHE DHEPIHH),
romMeoctas  (CaMOperyislus), YpOBHEBas  OpraHW3alus  JKUBBIX  CHCTEM,
CaMOBOCIIpOM3BeACHNE (PEMPOAYKIIUs), HACICACTBEHHOCTh, M3MEHYHMBOCTh, POCT U
pa3BUTHE

YMeHune u3narath OMOJIOrHYecKue TEOPUH (KIETOUHAs, XPOMOCOMHAsI, MyTaIlHOHHA ),
3akonbl (I. Mennens, T. Moprana, H.W. BaBunoBa) um ydeHus (0 IeHTpax
MHOTOOOpasusi W TPOUCXOXKICHHWS KyJIbTYpHBIX pacrenuit H.M. Basmiosa),
OIIPEENSITh IPAaHULIbI UX IPUMEHUMOCTH K XKHMBbIM CHCTEMaM

YMeHre BIAneTh METOJaMH HAyYHOTO TIO3HAHUS B Owonornu (HAOMIOACHWE |
OITMCAaHHWE HMBBIX CHUCTEM, IIPOIECCOB M SIBJICHHI, OpraHHM3allisl ¥ IIPOBEICHUE
OHMOJIOTMYECKOT0 HKCIIEPUMEHTA, BBIJBIDKEHUE THITOTE3BI; BBISIBICHUE 3aBUCHMOCTH
MEKIY HCCICIYeMbIMH BEIUYMHAMH, OOBSICHEHHE TIONYYEHHBIX pe3yJIbTaTOB,
WCTOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TEOPUH M 3aKOHOB; YMEHHUE JIeNIaTh BBIBOJBI Ha
OCHOBaHWH MOJTYYECHHBIX PE3YIILTATOB)

YMeHue BBIICTATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KIETOK IPOKApUOT U
9YKapvoT, OJHOKIIETOYHBIX HM MHOTOKICTOYHBIX OpPTaHW3MOB, OCOOCHHOCTH
mporeccoB 0OMEHa BEIIECTB W TPEBpAIICHMs] SHEPTHH B KIETKe, (OTOCHHTE3a,
IJTACTHYECKOr0 W JHEepreTHYeckoro oOMeHa, XEeMOCHHTe3a, MHTO03a, Meio3a,
OIUTOZIOTBOPEHUSI,  Pa3MHOXCHUS,  MHIMBHUIYAJTbHOTO  PAa3BUTHS  OpPTaHWU3Ma
(oHTOTCHE3)

YMeHne mNpUMEHSATh MONy4YeHHbIE 3HAHUS Ui  OOBSACHEHHS OHOJIOTHYECKHX
MIPOLIECCOB W SIBICHUM, U1 NPUHATHS NPAKTHUECKUX DEIIEHUH B IOBCEIHEBHOM
KU3HM B ILesIX obOecredeHus O€30MacHOCTH CBOErO 3I0POBBS M 3/10POBBS
OKpYXAaroIUX JoAei, cOOMoneHHsI HOPM I'PaMOTHOTO IOBEACHHUS B OKpYKarollei
MPUPOAHON cpele; NOHUMAaHUE HEOOXOAMMOCTH HCHOJNB30BaHUS JOCTHXKEHHUN
COBPEMEHHOH Ouonorun u OMOTEXHOIOr Ui TUIst pannoOHAIBHOTO
[IPUPOAOINIOIBE30BAHMS

Vmenne peuaTth 3JIEMEHTAPHBIC T'CHCTUYCCKUC 3aJa4l Ha MOHO- H ,Z[I/IFI/I6pI/I,I[HO€
CKpCIIMBAHUEC, CLCIUICHHOC HACICAOBAHUC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOl"O
CKpCIIMBAHUA I MTPEACKA3aHUSA HACJICAOBAHU A ITPU3HAKOB Y OPraHUu3MOB

YMeHue BBINOIHATH J1a0OpaTOpHbIE W MpakTHYeCKue paloThl, COOMIOAATh IpaBMIiIa
pH paboTe ¢ yaeOHBIM U J1a00paTOPHBIM 000pYIOBaHUEM

YMeHne KpUTHYECKH OLIEHUBATh U MHTEPIIPETHPOBATH HH(OpMALIKIO0 OHOJIOrHYECKOTO
COJIEpXaHus, BKJIIOYAIOUIYIO IICEBIOHAYYHBIE 3HAHMA W3 DPA3NNYHBIX HCTOYHHKOB
(CMH, nay4HO-TIONyJISIpHBIE MAaTepHalibl); HATHYECKUE AaCMEKThl COBPEMEHHBIX
HCCIIeI0BaHUH B OMONOTUH, MEIUIIMHE, OMOTEXHOJIOTHH

10

VYmenne co3gaBaTh COOCTBEHHBIE MUCHLMEHHBIE U YCTHBIC COO6H.[€HI/I$I, 0606]1[3_}1




OMONOrMUECKYI0 HH(OPMALIMIO U3 HECKOIBKUX UCTOYHHKOB, TPAMOTHO MCIIOJIB30BaTh
NOHSITHHHBIN anmapaT OHOJIOTHH

11 KJIACC

Kon
NMPoBePsAEMOro
pe3yJabTara

IMpoBepsieMble MpeAMETHBIE Pe3yabTAThl OCBOEHHSI OCHOBHOIT 00pa30BaTeIbHOI
NMPOrpaMMbI CpeaHero o0uero oopazoBaHus

CdopmupoBaHHOCTh 3HAHWI O MECTE W POJM OHOJIOTHUH B CHCTEME HAYYHOI'O 3HAHHUS
€CTECTBEHHBIX HayK, B (QOpMHPOBaHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHEI
MHUpa ¥ HAyYHOTO MHPOBO33PEHHUS; O BKIAJE POCCHHCKHX U 3apyOS)KHBIX YUEHBIX-
OWONOroB B pa3BUTHE OHONOrMM; (YHKIHOHAIBLHOH TPaMOTHOCTH 4YeJOBEKa st
peuIeHUs )KU3HEHHBIX 3aJ1a4

YMeHne packpbiBaTh CoOJlepKaHHe OWONIOTMYECKUX TEPMHHOB W IOHSATHI: BUJ,
MOMyNANNS, TE€HO(OHA, OHBOIIONUS, IBWKYyIIME CHIBI ((QakTOpsl) 3BOIIOLHH,
MIPUCIIOCOOJIEHHOCTh OPTaHM3MOB, BHJI000pa30BaHUE, SKOJOTHYECKHE (DaKTOPBHI,
9KOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEAYIEHTHI, e MUTaHUS, SKOJIOrnIecKas
nupamuia, OMOreoIeHo3, obrochepa

YMeHnrue w3naraTh OuoNorHyYecKkre Teopum (dBoironmoHHas Teopus Y. JlapsuHa,
CHHTETHYECKass TEOPHsI HBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxonctBa K.M. bapa, uepenoBaHus TJIaBHBIX HampaBjieHUU W myTeil spomonuu A.H.
CeseproBa, yueHuss o Ouochepe B.M. BepHanackoro), omnpemeiasiTh TIPaHUIBI HX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiajeTh METOAaMHM HAydyHOro IIO3HAHMS B OuHonoruu (HaOJroJeHHE H
ONMCAaHWE >XUBBIX CHCTEM, IIPOLECCOB W SBJICHWUM; OpTaHHW3AIlUs M IPOBEICHUE
OMOJIOTHYECKOTO DKCIIEPUMEHTA, BBIIBIKCHUE THUITOTE3BI, BBIABIICHUE 3aBHUCHUMOCTH
MEXKIy HWCCIeIyeMbIMH BEIMYWHAMH, OOBSCHEHHE IIONyYeHHBIX pe3yIbTaToB,
WCIIONB30BAaHHBIX HAYYHBIX MOHSITHIA, TEOPUH M 3aKOHOB; YMEHHUE JIENaTh BHIBOIBI Ha
OCHOBaHMH TTOTyYEHHBIX PE3YIHTATOB)

VYMeHHe BBIIENATH CYHNIECTBEHHBIC NPH3HAKUA CTPOCHHS OHONIOIMYECKHX OOBEKTOB:
BUJIOB, TOIYJSIMH, IMPOTYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTCOIEHO30B M
9KOCHCTEM; OCOOEHHOCTH IPOIIECCOB HACIIEACTBEHHOW N3MEHYNBOCTH, €CTECTBEHHOTO
orbopa,  BHUAO0Opa3OBaHWSA,  IPHUCIIOCOONEHHOCTH  OpPTaHW3MOB,  JICHCTBUA
9KOJIOTHUECKUX (DAaKTOPOB Ha OPTaHHM3MBI, IIEPEHOCA BEHIECTB W IOTOKA SHEPTUH B
9KOCHCTEMaX, AHTPONOIeHHBIX M3MEHEHHH B JKOCHCTEMax CBOEH MECTHOCTH,
KpYTrOBOPOTA BEIIECTB M OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe

YMeHne mNpUMEHSATh MONy4YeHHbIE 3HAHUS UII  OOBSICHEHHS OHOJIOTHYECKHX
MIPOLIECCOB M SIBICHWM, IUIA NPHHATHS NPAKTHYECKUX PELICHWH B MOBCEAHEBHON
KU3HM B ILesiXx obOecreuyeHus O€30HacHOCTH CBOETO 3J0POBbS M 3/10POBbS
OKpYXAaroIUX JfoAei, coOIIofeHnsT HOPM IPaMOTHOIO MOBEACHHUS B OKPY)KaloLIeH
MPUPOAHONW cpele; NOHUMAaHWE HEOOXOAMMOCTH HCIOJIB30BaHUS JIOCTHIKEHUN
COBPEMEHHOM OMOJIOTHH JUIs PaLMOHAIBHOTO PUPOJONIOIH30BAHUS

Vmenne peuiaTth 3JIEMEHTAPHBIC OHOJIOrMYEeCKUE 3ala4u, COCTAaBJIAATh CXEMBI IIEPCHOCA
BCHICCTB U DOHCPIUH B SKOCUCTEMAX (I_Iel'II/I HI/ITaHI/IH)

YMeHue BBINOIHATH J1a0OpaTOpHBIE W MpakTHYECKue paboThl, COOMIOAATh IMpaBHiIa
pu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYA0BaHHEM

YMeHne KpUTHYECKH OLIEHUBATh U UHTEPIIPETUPOBATH HHPOPMAIMIO OHOJIOTHYECKOTr0
COJIEpXaHMs, BKJIIOYAIOUIYIO IICEBJOHAYYHBIE 3HAHMA U3 PA3NIHYHBIX HCTOYHHKOB
(CMH,  nayuHo-mOmyNsSpHBIE  MaTepHasbl);  paccMaTpuBaTh  TIJ00aJbHbIC
9KOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOLIEHHIO K HHUM




COOCTBEHHYIO TIO3UIIUIO
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YMeHue co3maBaTh COOCTBEHHBIC NMHCBMEHHBIC W YCTHBIE COOOIICHHUs, 0000IIas
OHMOJIOrHMYECKYI0 HH(DOPMAIIMIO M3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO HCITOJIB30BAThH
MOHSATHIHBIN anmapaTt OUOIOTHU




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC
Kon | IlpoBepsieMblii 3JIeMeHT COJepPKAHUS
1 | buonorus kKak Hayka
11 Buonorus — Hayka o *xuBoi npupoze. Pois Ouosoruu B opMUpOBaHUM COBPEMEHHON HayYHOMH
' kapTuHbl Mupa. CucteMa OMOJIOTHYECKUX HAYK
12 Meronpl TIO3HAHUS JKUBOW TPUPOIBI (HAOIMIOAEHUE, DKCIIEPUMEHT, ONMCAaHUe, W3MEpeHHe,
KaccuuKalysi, MOICIIMPOBAHHE, CTATHCTHYECKast 00padOoTKa JIAHHBIX)

2 | ’)KuBble CUCTEMBI M UX OpraHHU3aIHs]

21 JKusbie cuctembl (OMocUCTEMBI) Kak peaMeT u3ydeHus Oouonoruu. CBolicTBa OMOCHCTEM U HX

' pazHooOpazue

29 YpoBHU OpraHu3aIi OMOCHCTEM: MOJEKYISPHO-T€HETHYECKUH, KIETOYHBIN, OpraHN3MEHHBIH,

’ MTOMYJIAIIMOHHO-BHI0BOU, YKOCUCTEMHBIHN, OHoC(h epHBII

3 XUMHUYECKUM COCTAaB U CTPOCHUE KIETKU
XUMUYECKAH COCTaB KIETKH. XWUMHUYECKHE JIIEMEHTBI: MaKpOdJIEMEHTBI, MHKPO3JIEMEHTHI.

3.1 |Boma u wmuHepanbHble BeniecTBa. (DYHKIMM BOAbI M MHHEPAIBHBIX BEIIECTB B KJIETKE.
[TonnepxaHme OCMOTHYECKOTO OamaHca
benku. CoctaB u cTpoeHre OEIKOB. AMHHOKHCIOTHI — MOHOMEPHI OeinKoB. HezameHMMBIC U
3aMEHHUMbIC AMHHOKHCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYPBI OEIIKOBOM
MOJIeKyNbl (TIepBUYHAS, BTOPHYHAS, TPETUYHAsT M YETBEPTHYHAS CTPYKTypa). XUMHYECKHE
3.2 | cBoiicTBa OcnkoB. bruosnoruueckue GyHKIMHA OSTIKOB.
®depmenThl — Ouonoruueckue Karamu3aTopbl. CTpoeHHMe (epMeHTa: aKTUBHBIA IIEHTP,
cyocrpatHas crneuuduyHoctb. Kodepmentsl. Buramunel  OTimumst  (QEpMEHTOB  OT
HEOPTaHMYECKHUX KaTaJIn3aTOpPOB
YrieBoasl: MoHOcaxapuasl (TIIFOKO3a, pubo3a W Je30KCHpHO03a), maucaxapuisl (caxaposa,
JIAKT03a) W TodHMcaxapuisl (Kpaxmall, TIUKOTeH, IeJUTI0o3a). buonornueckne QyHKIUN
33 | YTVICBOJIOB.

' Jlunuael: TPUTIHMIIEPUIBI, CTEPOUABI, dhochomunuasl. I napoduasHO-THIPOHOOHBIE CBOWCTBA.
buonornueckne ¢ynkmun nmunumoB. CpaBHEHHE YIJIeBOJOB, OEIKOB W JHIHIOB KAk
HMCTOYHHUKOB SHEPTUHU

34 Hyxneunossie xucnorel: JJHK um PHK. Hykneotunbl — MOHOMEpBl HYKJIEMHOBBIX KHUCIOT.

' Crpoenne u dyakmun JJHK. Ctpoerne u pynkunn PHK. AT®: crpoenue u pyHKIINN

3.5 | Huronorus — Hayka o kierke. Kierounas Teopusi. MeTonbl n3ydeHHsl KIIETOK
36 Kierka kax memoctHast xwBas cucrema. OOIIue MPH3HAKK KIIETOK: 3aMKHYTas Hapy>KHas

' MemOpana, monekynbl JIHK kak reHernyecknii ammapar, CHCTeMa CHHTe3a Oenka

Tumsl  KIETOK: JyKapwoTHYecKas U  TmpokapuoThHdeckas. (OCOOCHHOCTH  CTPOCHHSA

3.7 | npokapuoTHyeckoil kierku. Kierounas crteHka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOH
kieTku. OCHOBHBIC OTJIMYHS PACTHTENBHOM, J)KUBOTHOW M TPUOHOMN KIIETKH
[loBepxHOCTHBIE CTPYKTYpHl KJIETOK — KIETOYHAs CTEHKa, TJUKOKAJIMKC, WX (YHKIUH.
[Ina3smatndeckass memOpaHa, e€ cBoiictBa W (QyHKImH. [luTommasmMa u e€ OpraHOWIBL

38 OnHOMEeMOpaHHbBIE OpraHOHBI KIEeTKU: dHoruIa3Matideckas cerb (OI1C), ammapar I onpmkwy,
nmu30coMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIETKHA: MHTOXOHApPHUH, Tuactufpl. [IporcxoxmeHne
MUTOXOHApUNA W ToiacTuia. Bumel mmactun, HemeMmOpaHHBIE OpPraHOMABI KIIETKU: PUOOCOMBI,
KJICTOYHBIN IIEHTP, PECHUYKH, )KTYTHKH. DYHKIIMH OPraHOUIOB KJIETKH. BKittoueHus

39 Anpo — perynsatopublii neHTp Kierku. CTpoeHue sapa: sjaepHas 000J04Ka, KapHoruiazMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10 | TpaHCHOPT BELIECTB B KIETKE

4 | XXvu3HenesaTenpbHOCTh KIETKU




4.1

OOMeH BeIecTB, WM MeTaboau3M. ACCHUMUIANNS (TACTHUECKUH OOMEH) M JTUCCHMUIISAIIHS
(aHepreTHUecKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca Meraboiu3ma. Turbl oOMeHa
BEIICCTB: aBTOTPOGHBIM W TerepoTpodHbii. Ponb ¢epMeHTOB B 0OMEHE BEUIECTB U
MPEBPANICHUH SHEPTHH B KIIETKE

4.2

®dorocuntes. CBeroBas u TemHoBas (as3el  ¢orocuHTe3a. Peakuuu QorocuHTE3a.
OddekruBHOCTE (oTOCHMHTE3a. 3HAaueHHWE (HOTOCHHTE3a I JKU3HM Ha 3emie. BiusHue
yCIOBUH cpenbl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIICHUS! €r0 MPOAYKTHBHOCTH y KYJIBTYPHBIX
pacTeHuil.

XeMocuHTe3. XeMOCHHTE3UpYIoNrne OakTepuu. 3HaUeHIEe XEMOCHHTE3a JIJIS KU3HA Ha 3emiie

4.3

OHepreTruecknii oOMeH B KileTKe. PacierieHne BemecTB, BBIJCICHUE W aKKyMYJIUPOBaHHE
SHEPrMM B KIJIETKE. OTallbl SHEPreTHYECKOro ooOmeHa. [wmkonus. BpoxkeHue W ero BHIBL
Kucnoponnoe okucnenne, WM KIeTOYHOE JbixaHWe. D(PQPEKTUBHOCTH HHEPrETHYECKOTO
oOMeHa

4.4

Peaknuu matpuuHoro cunresa. ['enerndeckas napopmanus u JJHK. Peanuzanus renernueckoit
nHpopMarun B KJeTKe. | eHeTHYecKuil Koa M ero CBOWCTBA. TPaHCKPUIIWS — MAaTPUYHBIN
cunate3 PHK. Tpancmsmnust — OuocuaTe3 6enka. KogupoBanne aMuHOKUCIOT. Pois pubocom B
OuocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbr xu3Hn — Bupychl. Mcropusi otkpsitus Bupycos (.M. MBaHOBCKuiL).
Oco0eHHOCTH CTPOSHHS M KU3HEAEATEbHOCTH BUpPYcoB. bakrepuodaru. bonesnu pacrenuid,
JKUBOTHBIX M YeNIOBEKa, BBI3BIBAEMbIE BHpycamu. Bupyc nmmynonedunmra yenoBeka (BUY) —
Bo30ynurens CITIM/Ia. [IpodunakTrka pacnpocTpaHEHUsI BAPYCHBIX 3a00JICBaHUI

PaszMHoOxeHne u WHIVBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerouneréi mwki, wWiIM SKU3HEHHBIM IWKI KieTku. MuTepdasza m murTo3. Ilporeccsr,
nporekatonue B mHTepdaze. Perumkarmus — peaknus matpuuHoro cuHTe3a JIHK. Crpoenume
XpPOMOCOM. XPOMOCOMHBIH HaOOp — KapuOTHIl. JMIIOWIHBIN W TaIIOWIHBIH XPOMOCOMHEIS
Habopsl. XpoMmatuasl. LluTronornueckrne OCHOBBI Pa3MHOMKEHHSI ¥ HHIMBUIYaIbHOTO Pa3BUTHUS
OpPTaHHU3MOB.

Henenne wierkn — muto3. Cramun Muto3a. lIpomeccsl, mponcxoadmue Ha pa3HbIX CTaIMsIX
MHTO3a. BUOIOrn4ecKuii CMBICT MUTO3a

5.2

®opMBI pazMHOXKEHHUSI OPTaHM3MOB: Oecronoe W MoJoBoe. BUBI Oecronoro pa3MHOKEHHUS:
JIeTICHE HaJlBOE, TIOYKOBAaHHE OMHO- U MHOTOKIIETOYHBIX, CIIOPOOOpa3oBaHME, BEreTATHBHOE
pasMHOKeHHe. MckyccTBeHHOE KIIOHUPOBAHHUE OPTaHU3MOB, €r0 3HAUCHHUE JUTS CENEKIIHU

5.3

[TonoBoe pa3MHOXKeEHKE, €ro OTINYUS OT OECIIooro.
Meiio3z. Cramuu wMeioza. Ilpoueccel, npoucxopsimue Ha craauax Meidos3a. IloBeneHue
xpoMocoM B Mero3e. KpoccuHroBep. buosmornueckuid CMbICI M 3HAUE€HUE Meilo3a

5.4

I'ametorenes — mpomecc 00pa3oBaHMs MOJOBBIX KJIETOK Y JKMBOTHBIX. [lonoBbIe jkeie3bl:
CEeMEHHMKH M sMuHHKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — raMmeT (CliepMaTO30M[,
SIMIIEKTIeTKa) — crepMaroreHe3 W ooreHe3. (OcoOEHHOCTH CTPOSHHS SIMIEKIETOK W
cnepmaro3zouaoB. OmnonorBopenue. I[lapTeHorenes

5.5

WnpnBunyansHoe pasBuTHe (OHTOreHE3). DMOpHOHANBHOE pa3BUTHE (3MOpHoreHes). DTambl
SMOPHOHANIBHOTO  Pa3BUTHA Yy TIO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHWE, TracTpyJIsmus,
opranorenes. [ToctamOpuoHanbHOE pa3BuTHe. THUIBI MOCTIMOPHOHAIBHOTO Pa3BUTHUS: HPSMOE,
HenpsAMoe (JMYMHOYHOE). BiusiHMe cpembl Ha pa3BUTHE OPraHM3MOB; (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOTO PACTCHUs: CTPOCHHUE CEMEHH, CTaauu
pa3BHUTHS

HaCJ’IC}lCTBCHHOCTB 1 USMCHYMBOCTb OPIraHU3MOB

6.1

HpeL[Mer n 3a1a4M I'CHETUKU. I/ICTOpI/Iﬂ Pa3BUTUA I'CHCTUKU. BKJ'IaI[ pOCCHﬁCKHX u 3apy6€)KHBIX
y‘-IéHBIX B pa3BUTUC T'CHCTUKU. MCTO,Z[I:I I'CHCTHUKH (FI/I6pI/II[OJ'IOFI/I"I€§CKI/II\/'I, I.II/ITOFCHGTPI“IGCKHﬁ,
MOJ'ICKYHSIpHO-FCHCTH‘{CCKHﬁ). OCHOBHBIC T'C€HETUUCCKHUE ITOHATHA. | eHeTmueckas CHMMBOJIMKa,
HCIIOJIb3yEMas B CXEMaAX CerH_II/IBaHI/Iﬁ




6.2

3aKOHOMEPHOCTH HACJICOBaHMsI TPU3HAKOB, yCTaHOBIEeHHBIC . MeHmenem. MoHOruopuHoe
CKpelMBaHue. 3aKOH eMHO00pa3us rHOPHIOB TIEPBOro MoKoIeHUs. [IpaBuiio TOMUHUPOBAHUSL.
3akoH pacmierieHus1 mpu3HakoB. [umore3a uwuCTOTH Tamer. llodHoe W HEMONHOE
JIOMUHHUPOBAHHUE.

JuruOpuaHoe  cKpemuBaHuWe.  3aKOH  HE3aBHCUMOrO  HACJICAOBAaHUS  MPU3HAKOB.
[{utorenernueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUSA. AHATU3UPYIOIIEe CKpEIIUBaHUE.
Hcnonp3oBaHye aHaIM3UPYIOUIEr0 CKpEIUBaHUS ISl Ope/eNieHHs TeHOTUIIa 0coOu

6.3

CueruieHHOe HacienoBanue npu3Hakos. Pabora T. MopraHa mo CIEIJICHHOMY HACJIEOBaHUIO
reHoB. Hapymienue cremieHdss TeHOB B pe3yibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH. | eHeTHIEeCKUEe KapThI.

l'enernka moma. XpoMOcOMHOE oOmpezeneHne moja. AyTOCOMBI W TOJOBBIE XPOMOCOMBI.
I'omoramerHnele reTeporaMeTHbhIC OpPraHU3MBbI. HaCJ'Ie,Z[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C
10JIOM

6.4

N3meHunBOCTb. BUabl M3MEHUMBOCTH: HEHACIEACTBEHHAsl M HAclIeACTBEHHas. Poib cpensl B
HEHACIIEZICTBEHHOW W3MEHYMBOCTH. XapaKTepUCTHKAa MOIU(PUKAIMOHHOW WM3MEHYHBOCTH.
BapuaunonHslil psg ¥ BapuanyoHHas kpuBas. HopMa peaknuu npusHaka. KonudecTBEHHBIE U
KaueCTBEHHbIE MPU3HAKY U X HOpMa peakunn. CBoicTBa MOAU(PHUKAIIIOHHON N3MEHUYNBOCTH

6.5

HaCHeIICTBeHHaSI, WJIH TCHOTHUIIMYECKasd, HN3MCHYHBOCTD. KoMmOnHaTMBHAs WM3MEHYUBOCTD.
Meiio3 ©W TOJOBOM TMpollecC — OCHOBAa KOMOWHATHBHOM W3MEHYHMBOCTH. MyTallMOHHAS
N3MCHYUBOCTbD. KJ’IaCCI/I(bI/IKaHI/ISI MYTaHHﬁZ TCHHBIEC XPOMOCOMHBIC, TCHOMHBIC. Yacrora u
MPUYMHBI MyTanuid. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIIEICTBEHHOM
n3meHunBocty H.M. BaBuiosa

6.6

I'emernka demoBeka. Kapuwormn demoBeka. OCHOBHBICE METOABI TEHETUKH YEIIOBEKA:
TCHCAIOTHUCCKUHA, ONM3HEIOBBINA, ITUTOTCHETHUECKHH, OHOXUMUYECKUH, MOJIEKYJISIPHO-
regerndeckuii. CoBpeMEHHOE OIpeneicHNe TEeHOTUTIA: ITOJTHOICHOMHOE CEKBEHHPOBAHUE,
TeHOTUIMpOBaHUE, B ToM uuciie ¢ moMorpio [1I[P-anamm3a. HacnemcrBennple 3aboiieBaHus
YyeroBeka: TeHHbIE OoNie3HHW, OOJe3HW C HACICACTBEHHOW IPEApacroiioKeHHOCTHIO,
XpoMocoMHEIe Oone3nn. CoMaTHYeCKHE W TeHEepaTWBHBIE MyTanuu. lIpuHOWIEBI 310pOBOTO
oOpa3a >KH3HH, AWATHOCTHKH, MPOMHUIAKTUKH M JICUCHUS TeHETHUYeCKUX OosesHel. Memuko-
TeHEeTHYeCKoe KOHCYJIBTHPOBAaHHE. 3HaUCHHE METUITMHCKONW TeHETWKH B TMPEJOTBpAIlCHUH U
JICYEHUH I'eHETHYECKUX 3a00JICBaHMI YeIoBeKa

Cenexiust opraHn3MoB. OCHOBBI OMOTEXHOJIOTFH

7.1

Cenexknusi Kak Hayka W TIpOIeCC. 3apOXKICHWE CeNeKIuH M JoMmecTtukanws. Yuenme H.U.
BapmiioBa 0 meHTpax MPOUCXOXKISHHS W MHOT000pas3wsi KyIbTYPHBIX pacTeHuil. LleHTpsr
MIPOMCXOXKICHHSI IOMAITHUX XUBOTHBIX. COpT, MOpOAa, ITAMM

7.2

CoBpeMeHHBIE METOABI CeNeKIud. MacCOBBIH W WHIWBHUAYAIBHBIH OTOOPHI B CENEKIIUU
pacteHuii 1 KMBOTHBIX. OIleHKa 3KcTepbepa. BIM3KopoaCTBEeHHOE CKPELIMBAHNE — HHOPUIMHT.
Uncras mmHus. CKpemyBaHWe 4YUCTHIX JWHWA. ['ereposuc, wnm THOpHOHAsS Ccuia.
Heponcrsennoe ckpeumBanue — ayrOpuausr. OtnanéHHas ruOpuamzanus U e€ yCHexH.
HckyccTBeHHBI MyTareHe3 U MONY4YEHUE MOIUILIONAOB. JIOCTHXKEHMsI CEIEKLHUH PACTEHHI,
KMUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexnonoruss kak oTpaciab HOPOM3BOACTBA. ['eHHass WHXEHepus. OTallbl CO3JaHUS
pexomOunanTHOM JIHK m TpancreHHbix opranuzmoB. Kierounas wmkeHepus. Kierodnbie
KyJIbTYpbl. MHKpPOKIIOHAIIEHOE Pa3MHOXeHHe pacTeHuil. KiioHnpoBaHue BRICOKOIPOTYKTHBHBIX
CEITbCKOXO3HCTBEHHBIX OPTaHW3MOB. OKOJOTHMYECKHEe W JTHueckwe mpodnempl. MO —
TeHETUYEeCKH MOIM(DUIIMPOBAHHBIC OPTaHU3MBI




11 KJIACC

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

DBOJIIOLIMOHHAS OUOJIOrUs

11

DBOIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuieTenbCTBa IBOMIONKMH. [1aIeOHTONOrHYECKUE: MOCIEA0BATEIbHOCTD TOSBICHUSI BU/IOB B
MAJICOHTONIOTUYECKOM JICTOMUCH, TepexoaHbie (opmbl. Buoreorpaduueckue: CXOACTBO H
pasznuune ¢dayH U (IIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOIMYECKUE: CXOJICTBA U PA3JIUUHS
3M6pI/IOHOB Pa3HbBIX BUIOB I103BOHOYHBIX. CpaBHI/ITeﬂbHO'aHaTOMI/I‘IeCKI/Ie: TOMOJIOT'MYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJIGKyJISIpHO'GI/IOXI/IMI/I'-ICCKI/Ie: CXOACTBO
MEXaHU3MOB HACJIICACTBEHHOCTHU U OCHOBHBIX MeTa6OJ'II/I‘-IeCKI/IX HyTeﬁ Y BCEX OpraHM3mMoOB

1.2

Opomonnonnas Tteopus Y. [lapsuna. Ilpeamocelmkd BO3HMKHOBEHHS JapBHHU3MA.
JBwkyue Ccuibl 3BONIONUM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXEHHE IIPH
OTPaHUYEHHOCTH PECypCcoB, HeoNpeAerEHHas W3MEHYMBOCTh, OOppOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus 3omonun (CTD) n ocHOBHBIE €€ MoMoKeHus. MUKpPOIBOIIONHS.
[omynsAuys Kaxk equHAIA BUIA W SBOJIOIIUT

14

Jpwkymme cuiibl ((akTopbl) SBOJIONHMU BUJOB B TpUposie. MyTalMOHHBIA Imporecc U
KOMOMHATHBHAS HM3MEHYHMBOCTh. [lOmyNsiMoHHBIE BOMHBI W japel¢ reHoB. M3omsius u
murpanus. EcrecTBeHHBIN 0TOOp — HampaBisiromid Gakrop 3Boionud. GopMbl eCTECTBEHHOTO
otbopa.

IIprcrocoOIEHHOCTh OPTaHU3MOB KaK Pe3yiIbTaT dBOIIONUHN. [IpuMepsl TPUCIIOCOOICHHH Y
OpraHu3MoB. ApoMop(} 036l U UINO0ATATITAITIH.

Bun u BumooOpaszoBanue. Kpurtepuu Buma. OcHOBHbIE (GOPMBI BHA000pa30BaHMUS:
reorpauyeckoe, SKOIOTHIECKOe

1.5

MakposBomorusi.  DopMmbl  3BONOIUK:  (UIETHYECKAs, JTUBEPTCHTHAS, KOHBEPI'eHTHAs,
napaienbHas. HeoOpatumMocTs BOTIONNHN

BosHrKHOBeHHE 1 pa3BUTHE )KU3HHU Ha 3eMiie

2.1

JloHay4yHbI€ TIPENICTABIEHUS O 3apOXKACHUH KU3HU. HaydHble THITOTe3bI BOSHUKHOBEHUS JKU3HA
Ha 3emiie: aOmoreHe3 W TAHCIEPMHSA. XHUMHYECKas OJBOJIONHS. IKCIIEPUMEHTAIHHOE
MTONTBEP)KIACHNE XMMHYECKOW dBoMONuH. HadampHble »Tambl OHONIOTHYECKOW SBOINIOLUU.
I'mnoreza PHK-mupa. IlepBbie kieTkn ¥ ux 3Bomonus. PGopMUpPOBaHUE OCHOBHBIX TIPyII
JKUBBIX OPTaHU3MOB

2.2

PazBuTne xwu3Hu Ha 3emie mo 3paM W nepuomam. Karapxeii. Apxeiickas u mpoTepo3oickas
apel. Ilameosofickast spa u e€ mepuoabl: KEMOPUHCKWH, OPMAOBUKCKUN, CHITyPHUICKHH,
JIEBOHCKUM, KaMEHHOYIOJbHBIM, mepMckuil. Me3o30iickas 3pa U €€ MEepuoAbl: TPUACOBBIM,
FOPCKHI, METTOBOM.

Kaitno3olickass 3pa W €€ mnepuolpl: MNaJCOr€HOBBIM, HEOrCHOBBIM, AHTPOIOrEHOBBIN.
XapaKkTepucTUKa KIMMaTa M TeoJorMyeckux mpoueccoB. OCHOBHBIE 3Talbl 3BONIOLUHU
pacTUTENBHOTO M >KMBOTHOIO Mupa. ApoMop¢o3bl y pacTeHHH W KMBOTHBIX. llosiBieHue,
pacuBeT U BRIMUPAaHHUE IPYII KUBBIX OPTaHU3MOB

2.3

Cucrema OpPraHM4ecKOro MHUpa Kak OTpakeHHe 3BoNOLUH. OCHOBHBIE CHCTEMATUYECKUE
TPyl OPraHU3MOB

2.4

OBomtonys YeraoBeKa. AHTPOIOJIOrHs Kak Hayka. Pa3BuTHe MpencTaBIeHuH O MPOUCXOKIACHUH
yenoBeka. Meroasl u3ydeHus: aHTpororene3a. CXO[CTBa U pa3iMyMs YeIOBEKAa M KUBOTHBIX.
CucremaTnueckoe NOJI0XKEHHE Ye0BeKa.

Hpwxymme cuibl (paxropsl) aHTpornorenesa. HacnencTseHHass “3BMEHYMBOCTD M €CTECTBEHHBIH
o160p. OOmecTBeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYAMU TPYya, MBIIUICHHUE, PeUb

25

OCHOBHBIE CTaJIUU U BETBH HBOJIIOLUH YENIOBEKA: aBCTpAJIONHUTEKH, UenoBek ymenslii, Yenosek
npsMoxoisamui, Yenoek HeaHAepTanbckuid, Yemoek pasymHbId. Haxonmkn wnckomaeMbix
OCTaHKOB, BpeMs CYILIECTBOBaHHUs, 00IaCTh pacnpocTpaHeHusi, 00bEM roJoBHOrO Mo3ra, o0pas




KHU3HH, OPYIUS

2.6

Yenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpoleouaHas (eBpasuiickas), HErpo-
aBCTpallonaHas  (dKBaTopuaibHas), MOHToJouAHAass  (a3MaTcKo-aMepuKaHckas).  UepThl
MPHCIOCOONIEHHOCTH MPEJICTAaBUTENEH UEeIOBEUECKMX pPac K YCIOBUSAM  CyIIECTBOBaHMA.
EnuncTBO yenoBedeckux pac. Kputuka pacuzma

Opranu3Msl 4 OKpYXKarolas cpeaa

3.1

OKoJoTHs Kak HaykKa. 3aJaud W paslielibl  DKOJOrhU. METonpl  AKOJIOTHYECKHX
MCCIIeIOBaHUA. JKolormueckoe MupoBo33peHue. Cpenbl OOWTaHHS OPTaHU3MOB: BOJHAS,
Ha3eMHO-BO3YIIIHAs, IOYBEHHAs!, BHYTPHOPraHU3MEHHAS

3.2

Okonornueckue (akropel. Kiaccudukanus sKogoruveckux (pakTopoB: aOMOTHUECKHE,
OMOTHYECKHE M aHTPONOreHHbIE. JIefiCTBHE SKOIOIHUECKUX (PAaKTOPOB HA OPraHU3MbI

3.3

Abuornueckue  (QaKkToOpel:  CBET,  TeMIepaTypa,  BIAXHOCTb.  DoTonepuoamsM.
[pucnocobieHus: OpraHu3MOB K JISHCTBUIO a0HOTHYECKHX ()aKTOpOB. bruonorniueckne puTMel

3.4

Bruornueckue  ¢dakropel. Bugbl  OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYPEHIHS,
XALTHIYECTBO, MAapa3uTU3M, MYTyajn3M, KOMMEHCATN3M (HaxJeOHMYeCTBO, KBapTHPAHTCTBO),
aMeHca n3M, HeiTpann3M. 3HadeHHe OWOTHYECKHX B3aMMOAEWUCTBUN JUISI CYyIIECTBOBAHUS
OpPraHM3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTePUCTHUKX monmyssinuy. OCHOBHBIE TIOKa3aTelNW MOIMYJISAUU:
HHCJIEHHOCTh, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, IpPUPOCT, Murpauus. J(MHamuka
MHMCJIECHHOCTHU MONYJISIUUU U €€ perymsinus

Coo0111ecTBa ¥ DKOJIOTMYECKHE CHCTEMBI

Coo0rrecTBO opraHu3MoB — OmoreHo3. CTpyKTypsl OHOIICHO3a: BHAOBAs, MPOCTPAaHCTBEHHAS,
Tpodudeckas (nuiiesas). Buapl-noMmuHanTel. CBsI3u B OHOIEHO3€E

4.2

OKOJIOTUYECKUE CUCTeMBbl (9KocucTeMbl). [loHsTHE 00 JKOcHCcTeMe U OHOreoleHO3e.
OyHKIIMOHATILHBIE KOMITOHEHTHl OKOCHUCTEMBI: TIPOJYIEHThI, KOHCYMEHTBI, PEIyICHTEHI.
KpyroBopoT BemecTB W HOTOK JHEPTHH B JKocucreMe. Tpodudeckue (IMUIMIEBBIC) YPOBHHU
skocuctembl. [lumieBsle menmu W cetd. OCHOBHBIC TOKa3aTelld DSKOCHUCTEMBbI: OHomacca,
MPOAYKIHS. DKOIOTHUECKHE MUPAMUABI: MPOAYKIHH, YHCICHHOCTH, Owomacchl. CBolicTBa
9KOCUCTEM: YCTOHYNBOCTh, caMoperysius, pazsutue. Cykiieccus

4.3

[Ipupomnble 3KOcHCTEMBl. OKOCHCTEMBI O03€p W PpeK. OKOCHCTeMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOITOTeHHBIC DKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI. buonorndeckoe w
XO35HCTBEHHOE 3HAUYEHNE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasne kak (aktop ycroitunBoctn 3KocucTteM. CoxpaHeHHE OHOIOTHYECKOTro
paszHooOpasus Ha 3emiie

4.4

VYuenne B.U. Bepuanckoro o 6mocdepe. ['panuipl, cocta u crpykrypa Omocdepsl. JXKusoe
BemectBO U ero (yakmuu. OcoOeHHOocTH Omocdeppl Kak TIIOOATBHOH HSKOCHCTEMBI.
Junamuueckoe paBHOBecHe W oOpaTHast cBs3b B Oumocdepe. KpyroBopoTsl BemecTB u
OMOTreoXNMUYEeCKHe ITUKITBI DIIEMEHTOB (yrieposa, a3ora). 30HanbHOCTh Onocthepsl. OCHOBHBIC
OMOMBI CyIITH

4.5

UYenoseuectBo B Ounochepe 3eminn. AHTpoOHOreHHble HM3MeHeHHs B Ouocdepe. I'mobGanbHble
9KOJIOTHYECKUE TPOOIIEMBI.

OcHOBa palMOHANBHOIO YHPABICHUS NPUPOJAHBIMH PECYpcaMH M HUX HCIIOJIBb30BAHUE.
JlocTikeHus: OMOJIOTHU M OXpaHa MPHPOJIBI




teemy ;
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus 10 xmacc/ITaceunnk B.B., Kamenckuii A.A., PyorioB A.M. u ap.; nox
penakuueii [Taceunuka B.B., Akimmonepnoe obmiectBo «M3aarensctBo "[Ipocsemienne",
2022r.

buonorus. 10 knacc: yuebnuk: 6a3oBsiii ypoBens / bemsieB [I.K. u np.; mon penaxiueit
bensesa JI.K. u Iprmmmuma I'.M.; U3natensctBo "[IpocBemenue”,2020r.

buonorus. 11 knacc: yuebnuk: 6a3oBbiii ypoBens / bemsieB JI.K. u np.; mon penaxiueit
bensera I.K. u Iprmmuma I'.M.; U3narensctBo "[IpocBemenne”,2021r.

buonorus. 11 knacc. [Taceunux B.B., Kamencknii A.A., PyorioB A.M. u ap.; [loxg
penaxnueii [Taceunuka B.B. Akimoneproe o6mectBo «M3natensctBo «IIpocBemnienner»

METOIUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

buonorus 10 xknacc/Ilaceunuk B.B., Kamenckuii A.A., PyorioB A.M. u ap.; moxa
penaknueii [Taceunuka B.B., Akimmonepnoe obmiectBo «M3aarensctBo "[Ipoceerienne",
2022r.

buomorus. 10 knacc: yueOnuk: 6a3oBbiii ypoBeHs / bensieB JI.K. u ap.; mox penakiueit
bensera JI.K. u Ipimmnua I'.M.; U3patensctBo "l[IpocBemenne"”,2020r.

buonorus. 11 knacc: yueObnuk: 6a3oBbiii ypoBeHb / bemsieB [I.K. u np.; mox penakiueit
bensena JI.K. u Ipimmnna I'.M.; U3narensctBo "lIpocBemenue”,2021r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuorexa IHOK https://m.edsoo.ru/7f41¢c292

bubnurotexa [IOK https://m.edsoo.ru/7f41c292
https://uchebnik.mos.ru/compilations/:id/materials

OO0pa3oBareIbHBIN TOPTAJ JJIs OJATOTOBKY K 9K3aMeHaM hittps://bio-
ege.sdamgia.ru/?redir=1

Poccuiickuii o01eoopaszoBarenshsiii [Topran www.school.edu.ru

HOC Mos mkona - https://myschool.edu.ru

Enunas koyutekius 1uppoBbix 00pa3oBaTenbHbIX pecypcoB - http://school-
collection.edu.ru
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