IHHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma 1mo 6MOJI0THH Ha YPOBEHb CPEIHEr0 001ero oopa3oBaHus Il 00yJarOIUXCs
10-11-x xmaccoB MBOVY «CIL Ne 4 . Kimroun» pa3paboTaHa B COOTBETCTBUH € TPEOOBAHHUSIMHU:

o DenepanbHoro 3akona ot 29.12.2012 No 273-03 «O6 obpazoanuu B Poccuiickoit deneparmmy;

e mpukaza MuHoOpHaykn ot 17.05.2012 Ne 413 «O6 ytBepxaeHun (deaepajibHOro
roCy/IapCTBEHHOIO0  00pa30BaTeNbHOTO CTaHAapTa cpexHero obmero oOpa3oBaHus» (C
W3MEHEHUSAMM, BHECEHHBIMH IIpHKa3oM Munnpocsenienns or 12.08.2022 Ne 732):

e rmpukaza MunnpocBemeHus oT  18.05.2023 No 371 «O06 yrBepxkacHHH (eaepalbHOR
00pa30BaTeNnbHON MPOrpaMMbI CpEAHEro 001Iero 00pa3oBaHUsY;

e npukaza MunnpocsenieHus ot 22.03.2021 No 115 «O06 yrBepxkaenuu Ilopsnka opraHuzanuu u

OCYIIECTBICHUSI 00pa30BaTENbHONW JIEATENBPHOCTH IO OCHOBHBIM  00IIe00pa3oBaTeIbHBIM
mporpaMMaM — 0Opa30BaTEBHBIM TIPOTpaMMaM HAdYaIbHOTO OOIIET0, OCHOBHOTO OOMIETO U
cpenHero obiero oopazoBaHus»;

e  KOHIICTIIIHUY OPenoiaBaHus yueOHoro npeamera «buonorusy;

o CII 2.4.3648-20 «CaHUTapHO-3MIHIEMHOJIOTUIECKHE TPEOOBAaHUS K OpPraHU3alUsiIM BOCIUTAHUS H
oOydeHUs, OTIbIXa W O3JOPOBICHUS ICTCH W MOJIOACKN», YTBEPKICHHBIX IIOCTAHOBJICHUEM
[JIAaBHOI'O caHuTapHoro Bpada ot 28.09.2020 Ne 28:

e CanlluH 1.2.3685-21 «['urneHNYecKue HOPMATUBBI M TPEOOBAHMS K 00ECIICYCHHUIO 0€30IMaCHOCTH
u (mm) 0e3BpeIHOCTH TUTSt YyeJIoBeKa (bakTopoB cpenbl OOUTaHUSY,
YTBEPKJICHHBIX IOCTAHOBJIEHUEM IIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e (enepanbHOI paboueil mporpamMmbl o yueOHOMY npeamety «buomaorus» 6a30BOro ypoBHs.

Pabouas npoepamma opuenmuposana Ha yenegvle npuopumemvl, CcOOPMYIUPOSAHHbIE 8
gedepanvuou paboueii npocpamme socnumanusi u 6 paboueti npoepamme gocnumanusi MbOY «CIII Ne 4
. Kirroum.

[Tpu pazpaboTke mporpaMMbl IO OUOIOTHH TEOPETUUYECKYIO OCHOBY IS ONPEAETICHUS MOAX0I0B K
dbopMupoBaHHIO cofepxkaHHs ydeOHOro mpenmera «buonorus» COCTaBUIM: KOHIENTYaJlIbHbBIE
nosioxkeHnss @I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIeJied, CONEp)KaHUs, pe3ylbTaToB OOy4YEHUS U
TpeOOBaHUH K YpPOBHIO TIOJTOTOBKH BBITYCKHUKOB, ITOJIOKCHHS OO0 OOIMMX IENsIX M IPHHIIHAIAX,
XapaKTepPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBbI CpelHero obimiero obpasoBanus B Poccuiickoii
Ddenepanuu, a TakKe MOJIOKEHHUS O criennduke OMoIOoruu, e€ 3HaYeHUH B TIO3HAHUU XKUBOU MPUPOBI U
o0ecreyeHnr CyIEeCTBOBAaHUS dYenoBeueckoro oobmiectBa. CorjmacHO Ha3BaHHBIM — IOJIOKEHUSM,
oTpeieNieHbI OCHOBHBIC (DYHKIIMH MTPOTPAMMEI 110 OMOJIOTHH U € CTPYKTYpa.

[Iporpamma 1o Oumosiormu MaéT TpPENCTaBICHHE O MENAX, 00 oOmel crpaTeruu OOydeHUs,
BOCIIUTAHMSI W Pa3BUTHUA OOYyYAIOUIUXCS CpelICcTBaMu ydeOHOro mnpeamera «buomorusy, ompenenser
00s13aTeTbHOE TPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeielieHHue IO pasfeiaM U TeMa,
PEKOMEHIYEMYIO TIOCIIE0BATEIPHOCTh M3YyUSHHUS YIeOHOro MaTepuaia ¢ YIETOM MEKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH 00Opa30BaTeILHOTO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aroIuXxcs.

B mporpamme mo OWONOTMH TakKe YYUTBIBAIOTCS TPEOOBaHUS K IJIAHHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHUs B ()OPMHUPOBAHWH OCHOBHBIX BHOB Y4eOHO-
TMO3HABATEIIPHONW  JICSITEIbHOCTH/YIEOHBIX  JMEHCTBUM OOYYarOMIMXCsl 10 OCBOSHHUIO COJIEpKaHUS

OMO0JIOTNYECKOTO 00pa30BaHUSI.

B nporpamme mno Owonormm (10-11 xiaccel, 0a30BBIi ypOBEHb) pealM30BaH MPUHIUI
IIPEEMCTBEHHOCTH B U3yY€HUM OMOJIOruu, Oaronapst 4eMy B HEH NIPOCMAaTPUBAETCs HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHMS, IEHHOCTHBIX
OpPHEHTAIM JTMYHOCTH, SKOJIOTMYECKOTO MBIIUICHUS, MPEICTaBICHUH O 370pOBOM 00pase KHU3HH H
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Oepe’KHBIM OTHOIIEHHWEM K OKpyXaromeid mnpuponHoi cpene. [lostomy Hapsaay ¢ u3ydeHHEM
0011e0MO0JIOTMYECKUX TEOPHid, a TaKKe 3HAHUI O CTPOCHHUH JKUBBIX CHCTEM Pa3HOIO paHra M CYUIHOCTH
OCHOBHBIX TMPOTEKAIOIIMX B HHUX IMPOLECCOB B IMporpamMme IO OHOJOTHHM YIEIEHO BHHMAaHUE
HCII0JIb30BAHUIO MOJIYYEHHBIX 3HAHUI B IOBCEAHEBHOW KM3HU NIl PELICHMsI NIPUKJIAJHbIX 3a]a4, B TOM
yucae:  NpOQHUIAKTUKK  HACIHEACTBEHHBIX  3a00JIEBaHMMA  YEIOBEKa,  MEIUKO-TEHETUYECKOTO
KOHCYJbTUPOBaHUS, OOOCHOBAHMSI DKOJOTUYECKH I1€J1eco00pa3HOro TMOBEIEHUsT B OKpYy)Karollen
MIPUPOJHON cpeie, aHAJIN3a BIUSAHMS XO35MCTBEHHOW JIEATEIbHOCTH YEI0BEKA Ha COCTOSIHUE IPUPOAHBIX
Y UCKYCCTBEHHBIX IKOCHUCTEM. Y CHJICHHE BHUMAHUSA K MIPHUKJIAAHON HAIIPABICHHOCTH y4eOHOTO MpeaMeTa
«buonorus» NPOTUKTOBAHO HEOOXOAUMOCTBIO 00ECHEeUeHHUs] YCIOBUH [UIs pEIIeHUS OJHOW W3
aKTyaJIbHBIX 33Ja4 IIKOJIHHOIO0 OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Impeanoiaraet GopMUpoOBaHUe Yy
OoOyyaroluxcsi CHOCOOHOCTH  aJanTUpPOBATbCSl K  M3MEHEHUSM JUHAMHYHO  Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MUpA.

Buonorus Ha ypoBHE cpeaHero o0miero oopa3zoBaHus 3aHUMaeT BaxHOe Mecto. OHa o0ecrieunBaeT
dbopMupoBaHue y oOydaroluxcs MPEACTaBICHUN O HAYYHON KapTHHE MHpa, pacuIupseT U o6o0miaer
3HaHUS O >KUBOM Mpupoje, €€ OTIIMYUTEIbHbIX IPU3HAKaX — YPOBHEBOM OpPraHU3allUd U 3BOJIIOLIMH,
CO3MaT YCIIOBHS JJIsi: TIO3HAHUS 3aKOHOB JKMBOW TNPHPOABI, (opMupoBaHusi (yHKIMOHATHHOM
IPaMOTHOCTH, HAaBBIKOB 3/I0pDOBOTO U 0€30MacHOro o0pa3a >KHU3HHM, 3KOJOTMYECKOTO MBIIIICHMUS,
LIEHHOCTHOTO OTHOLIEHUS K )KUBOW IIPUPOJIE U YETOBEKY.

Bbonbiioe 3naueHne OMOIOTHS UMEET TaK)Ke Ui PEIICHUs BOCIUTATENbHBIX U PA3BUBAIOIINX 3324
cpenHero o6Omiero oOpa3oBaHus, colUanu3anuud oOydaromuxcs. M3ydenuwe Omosioruu oOecreyrBaeT
yciioBus JUisl (POPMUPOBAHMSI MHTEJUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET WMHTErpaluu OMOJOTMYECKMX 3HAHHWI C IMPEeACTaBICHUSIMH U3
APYTUX Yy4eOHBIX MPEIMETOB, B YACTHOCTH, (U3MKU, XUMHUHM U reorpaduu. HazBaHHbIe MOJOKEHUS O
IpelHa3HauYeHun y4yeOHoro mpenmMera «buosorus» cocTaBUIM OCHOBY JJIsl ONpEAENIEHUs MOAXOJ0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €TO CO/IEPIKAHUS, IIPEJICTABIEHHOIO B IpOrpaMMe 1Mo OHOJIOTHH.

OT10op coaeprkanus yueOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH ¢ MO3UIIUN
KYJIBTYpOCOOOpa3HOro MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOydarolIrecs J0JKHBI OCBOUTh 3HAHUS U
YMEHHMsI, 3HaYuUMble A1 (OPMHUPOBAaHUSA OOWIEH KyJIbTYpbl, ONPEAENAIOINE a/leKBaTHOE IOBEJCHHE
YeJIOBEKA B OKPYIKAIOIICH MPUPOIHON cpesie, BOCTPEOOBaHHbBIE B OBCEHEBHON KU3HU M MTPAKTUUECKON
nesrenbHOCTH. Ocoboe MecTo B 3TOW CHCTEME 3HAHUM 3aHMMAIOT 3JEMEHTBl COAEp)KaHUs, KOTOpble
CITy’)KaT OCHOBOM Ui (hOpMHUpPOBaHMS MPEICTABICHUA O COBPEMEHHOH €CTEeCTBEHHO-HAyYHOW KapTHHE
MUpa U IIEHHOCTHBIX OPHEHTAlUAX JUYHOCTH, CHOCOOCTBYIOIIUMX TyMaHU3allUU OHOJIOrHYECKOIro
oOpazoBaHws.

CtpyKTypHpoBaHHe coJiepKaHUs y4eOHOro MaTepuaia B IporpaMmme 1o OMOJIOTHH OCYIIECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAYECHUS 3HAHUN 00 OTIMYMTENBHBIX OCOOCHHOCTSX KMBOM MPUPOIBI, O €€
YPOBHEBOI OpraHu3ali M 3BOJIONMUA. B COOTBETCTBMM C 3TUM B CTPYKType Yy4eOHOro mpenMmera
«buosnorus» BbIJENEHBI ClIEAYIONINE Co/lepKaTenbHble TUHUM: «bronorus kak Hayka. MeTobpl Hay4HOTO
no3HaHus», «Knetka kak Owuonoruueckas cucrema», «OpraHu3sM Kak OHOJIOTHYECKash CHCTEMay,
«Cucrema U MHOrooOpasue OpraHM4YecKOro MHupay, «IBONIOLHUS KUBOM HPUPOABD, «IKOCHCTEMBI U
IIPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wu3yuenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJaJIeHUE
OOy4alolMMUCS 3HAHUAMU O CTPYKTYpHO-(QYHKIMOHAJIbHOW OpraHU3allid HUBBIX CHUCTEM PpPa3HOIo
paHra.

JlocTiwkeHne 1end Hu3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM  ypoBHE
o0ecrneunBaeTcs peleHueM CIeAyomuX 3a1ay:

OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMBbl 3HAHUN O OWOJIOIMYECKHUX TEOPHSIX, YYEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSAX, TUIIOTE3aX, MpaBWJIAX, CIYXalluX OCHOBOH s (popMupoBaHHs HpPEACTABICHUN O
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€CTeCTBEHHO-HAyYHOW KapTHMHE MHUpPA, O METOJaX HAy4YyHOro MO3HAHUS, CTPOEHHH, MHOT00Opasuul H
O0COOECHHOCTSIX KMBBIX CUCTEM PAa3HOT'O YPOBHS OpraHU3alluH, BbIIAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEIOBAaHUX B OMOJIOTUH;

dbopMupoBaHre y OOy4arOmMXCs I[O3HABATEIBHBIX, WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Ipollecce aHaiu3a JaHHBIX O MYyTAX Pa3BUTHS B OMOJOIMH HAYYHBIX B3IJIAIOB, HIEH H
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy oOOyuaromuxcs oOuiel KylbTypbl, (YHKIHMOHAIBHOM TPAMOTHOCTH, PpPa3BUTHE
YMEHUH OOBSCHATH M OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA )KUBOI MPUPO/IbI HA OCHOBAHWYU 3HAHHUN U
OTIBITA, TMOJYYEHHBIX NTPH N3YUYEHUH OHMOJIOTHH;

¢dbopMupoBaHUE y O0YYarONIMXCS YMEHUN WIUTIOCTPUPOBATH 3HAUEHHE OMOJOTMYECKMX 3HAHUU B
MPAKTUYECKOW JESTeIbHOCTH 4YEJIOBEKa, pPAa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHUC Y6G)KI[éHHOCTI/I B BO3MOXHOCTHU HO3HAHHUSA 4YCJIOBEKOM JKHUBOU IIpUpoOakI,
HEO0OXOIUMOCTH OEpeXHOr0 OTHOIICHHUS K Hel, COOMIOAEHUS STUYECKMX HOPM MpU MPOBEACHHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HAHME IIEHHOCTH OMOJIOTHYECKUX 3HAHUH JJIS TOBBIIICHUS! YPOBHS YKOJIOTHUECKOW KYJIbTYPHI,
st OPMHUPOBAHUS HAYIHOTO MUPOBO33PECHHUS;

MIPUMEHEHHE MTPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCETHEBHOM JKU3HU ISl OLIEHKU MOCIIECTBHMA
CBOCH JEATENLHOCTH 1O OTHOIICHHUIO K OKpYXKalollei cpee, CoOOCTBEHHOMY 3/10pOBBIO, 000OCHOBAaHUE U
coOroieHre Mep MPOQHIIaKTUKH 3200 ICBaHU.

B cucreme cpennero obiero oopazoBanus «buosorus», nzydaemas Ha 0a30BOM ypOBHE, SIBIISIETCS
00s13aTeTbHBIM YU€OHBIM MIPEIMETOM, BXOSAIIUM B COCTaB MpeIMeTHOM obnacTi «EcTecTBeHHO-HAyUHBIE
MPEeIMETHI».

Jlist m3ydenus: 6nosiorn Ha 6a30BOM YpOBHE CpeAHET0 00111ero 00pa3oBaHus OTBOIUTCS 68 4acoB:
B 10 xmacce — 34 yaca (1 gac B Hepenmto), B 11 knacce — 34 yaca (1 yac B Hezeno).



COJAEP/KAHUE OBYYEHUA
10 KJTACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJOTMM C OOIIECTBEHHBIMHU, TEXHHYECKUMHU U JAPYTUMU
€CTECTBEHHBIMH HayKaMH, puiocodueil, STUKOM, SCTeTUKOMN U rpaBoM. Poiib 6ronoruu B opMupoBaHuu
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrucTeMa OMOJOTHIECKIX HAYK.

Metoapl MO3HAHMSA JKUBOM NpHUpOAbl (HAONIOAEHHME, SKCIIEPUMEHT, ONMCAHHE, W3MEpPEHUE,
KJ1accuukanms, MOJICTMPOBaHNUE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX ).

JdemoHcTpauuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

TaOmuie! u cxeMbl: «MeToIbl TO3HAHUS )KUBON PUPOJIBI».

JlabGoparopHble H NpaKTHYecKue padoThbl:

[IpakTuueckas padora Ne 1. «/cronb30BaHKe pa3TUUYHBIX METOAOB MPU U3YUYEHUU OMOIOTUYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Xusbie cuctemsbl (OMocHcTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTIuYMe >KUBBIX CUCTEM OT
HEOPraHUYeCKOU MPUPOIBI.

CpoiicTBa OmocucTeM M MX pa3HOOOpazue. YPOBHU OpraHH3allMd OMOCHCTEM: MOJICKYIISPHBIH,

KJICTOYHEBIHN, TKaHEBBIH, OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUA0BOM, 3KOCHCTEMHBII
(6roreoeHOTHYECKHI ), OMOC(EPHBIH.
JdemoncTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHU OpraHU3aIMH KUBOM MPUPOIBI».

Ob6opynoBanue: moaens mosiekyinsl JJTHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJICTKH.

XVMMHYECKUI COCTAB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIeMEHTBI. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMH BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepkanrne ocMOTHYECKOro OaiaHca.

benku. CocraB u crpoeHHe OenKOB. AMHUHOKHMCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMbIE AMUHOKMCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJIEKYJIBI
(mepBrUYHasi, BTOpUYHAs, TPETUYHAas M YETBEPTUYHAsl CTPYKTypa). XUMHUYECKHE CBOMCTBa OEIKOB.
buonoruueckue GyHKIMN 6EIKOB.

®depMeHTHI — Onosornyeckue karaiausaTopbl. CTpoeHHe pepMeHTa: aKTUBHBIN LEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTiinyus GepMEeHTOB OT HEOPTaHMUECKUX KaTalu3aToOpPOB.

VYrneBosl: MOHOCaxapuabl (TIII0K03a, pru0o3a 1 1e30KCupr003a), Arucaxapuisl (caxaposa, JaKkTo3a)
U ToJiucaxapu bl (Kpaxmall, TIIMKOTeH, 11eJI10103a). bruonorndyeckue pyHKIMK yTI€BOIOB.

Jlununel: Tpurauuepuasl, ¢ocoaunuabl, crepousl. [ uapodunbHO-THIPOYOOHBIE CBOWCTBA.
buonornueckue ¢yHkiuu nununoB. CpaBHEHHE YITIEBOJIOB, OEJNKOB M JUMHIOB KaK HCTOYHUKOB
SHEPIUH.

Hykneunoseie kucnotel: JHK u PHK. Hykneotuabsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[utonorus — Hayka o kierke. KierouHasi Teopusi — mpuMep B3aUMOZCHCTBUS UIei U (aKTOB B
Hay4YHOM IT03HAHUU. METO/1bl U3yUEHUS KIETKHU.

Knerka kak nemoctHas »xuBas cucrema. OOmMe NpU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, moJiekyibl JIHK kak remernueckuii anmapar, cucteMa cuHTe3a 0emka.



Tunmbl  KJIEeTOK:  dyKapuoTHuUeckass M mpokapuotuyeckas.  OCOOCHHOCTH  CTPOEHHS
MpOKapuoTHUeCKOW KieTku. Kierounas creHka Oaktepuil. CTpoeHHE HYKAPHUOTHUYECKOW KIIETKH.
OCHOBHBIE OTJUYHS PACTUTEIBHOM, )KUBOTHOU U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHas CTEHKA, TIJIMKOKAIMUKC, WX (YHKLIUH.
[TnazmaTudeckass MmemOpaHa, e€ cBoiicTBa U QyHkiuu. [{utomnasma u e€ opranouasl. OqHOMEMOpPaHHBIC
opranouasl knerku: OIIC, anmapatr ['onapmku, auzocomsbl. [lonmyaBTOHOMHBIE OPraHOW[bBI KIIETKU:
MUTOXOHJIPUH, MacTuabl. [Iporcxoxaenne MUTOXOHIpUN U miactull. Buael minactun. HememOpanHubie
OpPraHoOUbl KJICTKH: PHUOOCOMBI, KIIETOYHBIM IEHTP, MEHTPHOIN, PECHUYKU, XKIyTUKH. DyHKIUU
OpPraHoU/IOB KJIETKU. BKiroueHus.

SAnpo — peryasTopHbld UeHTp kieTkd. CTpoeHue sjpa: siaepHas 000J04ykKa, KapHoIlia3zMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. llneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXKUBOM NpuUpoae», «PacnpeneneHue
XUMHUYECKUX JJIEMEHTOB B JKMBOU MPUPOJIEY.

Tabmumsr u cxemsl: «lleprogudeckas TabmuIa XUMUYECKHX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BOob», «buocuuTe3 Oenka», «CTpoeHne MoieKynbl Oenkay, «Ctpoenue depmenrta», «HykienHoBbie
kucnotel. JIHK», «Crtpoenne monekynbl AT®», «CtpoeHue 3ykapuoTHUYeCKOM kieTku», «CTpoeHue
KUBOTHOM KIIETKW», «CTpO€HUE pacTUTENbHOU KIETKH», «CTpOeHHE MPOKApPUOTHUYECKON KIIETKN»,
«CTpoeHHue a11pa KIETKW», «YTIeBOAb», «JIunuasn».

OG6opyoBaHKe: CBETOBOI MHUKPOCKOII, 000pYyA0BaHUE Ul IPOBEACHH HAOIIOEHUH, N3MEPEHUI,
AKCIIEPUMEHTOB, MUKPOIIPENApaThl PACTUTEIIBHBIX, JKUBOTHBIX M OAKTEPUATIBHBIX KIIETOK.

JlaGopaTopHble U pPaKTHYeCKUEe padoThI:

JlaboparopHas padora Ne 1. «M3ydyeHne KaTalTuTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTtopHas pabota Ne 2. «M3yueHue cTpoeHHS KJIETOK PAaCTeHHH, )KUBOTHBIX M OaKTEpHUl MO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpEnaparax U ux OMUCaHHUe».

Tema 4. ’Ku3zHeneATeJIbHOCTh KJIECTKH.

OOmeH BemiecTB, WJIM MeETa0ONMM3M. ACCHUMHIIIANMS (TUTACTHYECKH OOMEH) M JTMCCHMIISIIUS
(pHEpreTUYeCcKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTaboau3Ma. Poslb 3aKOHOB COXpaHEHUs
BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunsl oOMeHa BemecTB: aBTOTPOPHBIN U reTepoTpoPHbId. Poib ¢pepMeHTOB B 0OMEHE BEIIECTB U
MPEBPAIICHUH YHEPTUU B KIIETKE.

dotocunTte3. CBeroBast U TeMHOBas (a3bl GpoTocuHTe3a. Peakuuu dorocunTesa. DPPeKTUBHOCTD
¢dotocunTe3a. 3HaueHue poTocuHTE3a AN KU3HU Ha 3emiie. BiusHue ycioBuit cpeabl Ha GOTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaueHHEe XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTuyecknii oOMeH B KieTke. PacriensieHue BeIecTB, BbIIEICHHE M aKKyMYyJIUpOBaHHE
SHEPTUM B KIIETKE. DTalbl 3HepreTuyeckoro ooMeHa. I'mukonus. bpoxenne u ero Buabl. Kucmoponnoe
OKHUCJIEHHWE, WU KJIeTouyHoe JbixaHue. OxuciautenbHoe QochopunupoBanue. IPGHEKTUBHOCTH
SHEPreTHIEeCKOro oOMeHa.

Peakniun marpuyHoro cunresa. I'enermueckas uHpopmanus u JIHK. Peanuzanus renernueckoit
nHpopManuu B KieTke. ['eHeTHUecKuil Koa U ero cBoicTBa. Tpanckpumnius — maTpuuHbiii cuaTe3 PHK.
Tpancnsanus — 6uocuHTe3 Oenka. Drtambl TpaHcmsuu. KogupoBanue aMUHOKHCIOT. Pons pubocom B
O6uocuHTe3e Oenka.



Hexnerounsie Qopmbl xku3Hu — BHUpychl. Mcropusi oTkpbitus BupycoB (J[l. V. MBaHOBCKmiA).
Oc00EHHOCTH CTPOCHHS M )KM3HEHHOTO IUKJIa BUPYCOB. bakTepuodaru. bonesnu pacteHuid, )KUBOTHBIX U
YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc ummynonedunura yenoeka (BUY) — Bo3oyaurens CITNda.
OOparHasi TpaHCKpUIIIMS, peBepTa3a W HHTErpasa. llpoduiakTika pacnpoCTpaHEHHs BHPYCHBIX
3a00JIeBaHUN.

JdemoHcTpaumnu:

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

Tabmumer u cxembl: «Tunbel mutanus», «Metabomu3zm», «MUTOXOHIPHSY, «IHEPreTHUCCKHMA
obmen», «Xnoporutacty, «@otocunres», «Ctpoenne JJHK», «CtpoeHne u (QyHKIMOHHpPOBAHUE TEHAY,
«Cunre3 Oenkay, «['eHeTHYecKuid Koa», «Bupyce», «bakrepuodarn», «CTpoeHHE U KU3HCHHBIA UK
Bupyca CIIM/la, 6akrepuodaray, «Permmmkanus JJHK».

Ob6opynoBanue: moaenu-ammnkanuu «Yasoenue AHK u tpanckpumnuums», «buocunres Oemkay,
«CTpoeHue KIeTku», Mojenb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KreTounslii 1K1, WK KU3HEHHBIN UK kieTku. MaTepdasza u mutos. [Ipoueccel, mpoTekaroime
B uHTepdaze. Permukamus — peakuus marpuanoro cuareza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII
Ha0op — KapHOTHIL. [IUIIONIHBIN U TaIUIOMIHBIA XpOMOCOMHBIE HAa0OpEI. XpoMaTuabl. Llurtomornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAJIbHOT'O PA3BUTHUSI OPraHU3MOB.

Henenne knerku — muro3. Craguu muto3a. llpouecchl, mpoucxoisuue Ha pa3HbIX CTAAUAX
MHTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudesnb KIETKH — aloInTo3.

@opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe U TMojoBoe. Buubl 06ecrnonoro pa3MHOXKEHHUS:
JefIeHHe HaJBOE€, TIOYKOBAHME OJIHO- U MHOTOKJETOYHBIX, CIIOpOOOpa3oBaHME, BereTaTMBHOE
pa3MHO)eHHe. VICKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIUIS CEIEKIIUH.

[TosnoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiioz. Cranuu meio3a. Ipoueccel, mpoucxonsanive Ha ctaausx Menosa. [loBegenue xpomocoM B
Mmerose. Kpoccunrosep. buonornuecknii cMpIC U 3Ha4€HUE Meio3a.

I'amerorenes — mporecc oOpa3oBaHMSI TOJOBBIX KJIETOK Yy JKUBOTHBIX. IloyloBBIE JKe€me€3bl:
CEMEHHUKH U SsuIHuKU. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIepMaTo30u/I, SIHIEKIIeTKA)
— cmnepmaroreHe3 H  oBoreHe3. (OCOOEHHOCTH CTpPOEHMs SHIEKIETOK U  CIIEPMaTO30UI0B.
OmnonorBopenue. [laprenorenes.

WnnuBuayanbHoe pa3BuTHE (OHTOTreHE3). DMOpHOHaIbHOE pa3BUTHE (dMOpHOreHe3). ITalbl
SMOpPUOHAJILHOTO pPa3BUTHSA y TIO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHWE, TacTpyJslus, OpraHOTeHEs.
[ToctomMOpuoHanbHOe  pa3BuTHEe. THUNBI  MOCTAOMOPHOHAIBHOTO  Pa3BUTHS: MHpsIMOE,  HEMpsIMoe
(muanHOYHOE). BriusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct m paszButue pacreHuil. OHTOT€HE3 IIBETKOBOTO pACTEHUS: CTPOCHHE CEMEHH, CTaJIuH
pa3BUTHSL.

JdemoHcTpanum:

Tabmuuer u cxembl: «DPopMbl pa3MHOXKEHHS OPraHU3MOBY», «J/IBOMHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHHil», «BererartuBHOe pa3MHOKEHUE pacTeHU», «JleneHne KIETKH OakTepuiiy,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue Xpomocombly, «Kiterounbli nukim», «Permmkamus JTHK»,
«Muro3s», «Meiosy, «IIpsamoe u HenpsmMoe pa3BuTue», «l'aMeToreHe3 y MIEKONUTAIOIMINX U YEIIOBEKAY,
«OCHOBHBIE CTaIMM OHTOI'CHE3A.

O6opynoBanue:  MHKPOCKON,  MHKporpernapaTbl — «CrnepMaTro3ouabl — MIJIEKONUTAIOLIET Oy,
«Sineknerka milekonuTarouiero», «KaprnoknHe3 B KIETKaX KOpEHIKAa JyKay», MarHUTHas MOJEIb-
anmuikanus «Jlenenue kierkm», moaens JIHK, moaens Merada3sHoOi XpOMOCOMBEI.



JlabopaTopHble H IpaKTHYeCKHe padoThI:

JlabopaTtopHas padota Ne 3. «HabmroieHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnass pabora No 4. «l3ydeHue CTpOCHHSI TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHetuku. Mcropus pa3BUTHs T€HETUKH. Poib LIUTONOTUU M AMOPHUOJIOTUU B
CTAaHOBJICHUM TI'€HETUKH. BKiag poCCHHCKMX M 3apyOEKHBIX YUYEHBIX B PAa3BUTUE I'E€HETUKH. MeTozsl
TCHETUKH  (TMOPUIOJIOTUYECKUH, IMTOTEHETUYECKHH, MOJEKYyIsIpHO-TeHeTndeckuii). OCHOBHBIE
T€HETUYECKUE NOHATHUS. [ 'eHeTHuuecKas: CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.

3aKOHOMEPHOCTH HAacle[OBaHUsA MPHU3HAKOB, ycTaHOBiIeHHble [. Mennenem. MonoruOpuanoe
CKpeUIMBaHue. 3aKOH €IUHO-00pa3usi THOPUAOB NepBOro mokoseHus. [IpaBuiao JOMUHHpPOBaHUSA. 3aKOH
pacuieruieHus Ipu3HakoB. ['unoresa unctoTsl raMer. [1oy1HOE U HENOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpenmBanue. 3aKOH HE3aBUCUMOTO HacjeI0BaHus MpU3HakoB. L{urorenernueckue
OCHOBbI ~ JUTHOPUAHOTO  CKpelIMBaHMs.  AHamu3upylomee  cKpemmuBaHue.  Vcmonb3oBaHue
aHAJIM3HUPYIOIIETO CKPEIIMBaHUS /7S ONIPEIETICHHsI TEHOTHUIIa OCOOH.

CuemienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo cuemieHHOMY HAacleOBaHUIO
reHoB. Hapymienue crenienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPUs HACIEICTBEHHOCTH. [ eHeTnuecKkue KapThl.

I'enernka mnona. XpoMOCOMHOE OmIpeleleHue Moja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U rereporaMeTHble Opraau3Mel. HacnenoBanve npru3HakoB, CHEIJIEHHBIX € IIOJIOM.

N3menunBoCcTh. BuIbl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HaclelICTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHON W3MEHYUBOCTH. XapakTepucTuka MOJIU(PUKAITMOHHON WU3MEHYUBOCTH.
BaprnannoHHbIM psin ¥ BapuanuoHHas KpuBasd. Hopma peakuuu npusHaka. KonndecTBeHHBIE H
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBAa MOAM(PUKALMOHHON U3MEHYUBOCTH.

HacnencrBenHast, MM TeHOTUIIMYECKAs, H3MEHYUBOCTh. KoMOMHAaTHBHAs N3MEHUMBOCTh. Meiio3 u
MOJIOBOM  Mpollecc — OCHOBa KOMOMHATHBHOM W3MEHUMBOCTH. MyTallMOHHAas HW3MEHYUBOCTb.
Knaccupukanus wmyranuii: Te€HHblE, XPOMOCOMHBIE, TI'eHOMHble. YacToTa W NpPUYUHBI MYyTAallHil.
MyrtarenHsle (¢akTopbl. 3aKOH TOMOJOTHYECKHX psIOB B HacleJACTBEHHOW u3MeHuumBoctu H. U.
Basuiosa.

BHesnepHast HacIeICTBEHHOCTh U H3MEHUUBOCTb.

I'enernka 4enoBeka. Kapuorun denoBeka. (OCHOBHBIE METOABI TIE€HETHMKU  YEJIOBEKa:
TeHEaJOTUYEeCKHH, OJIM3HELOBbIM, MUTOreHEeTUYECKUH, OMOXMMUYECKUI, MOJIEKYISIPHO-TE€HETUYECKHIl.
CoBpeMEeHHOE OIpeeNIeHNe TeHOTHMNA: IOJHOT€HOMHOE CEKBEHHPOBAaHWE, N€HOTHUIIMPOBAHUE, B TOM
yucie ¢ nomolnpto [11[P-ananu3za. Hacnencreennslie 3a001eBaHMs YeIOBEKa: TeHHbIE O0IE€3HH, OOJIE3HU C
HACJIe/ICTBEHHON MPEepacloiokKeHHOCThI0, XpOMOCOMHbIE Oosie3Hn. CoMaTHuecKkue M TeHepaTHBHbBIE
mytauud. CTBONOBBIE KIETKHU. [IpuHIUMIBI 310pOBOro oOpasa >KU3HU, AUATHOCTUKH, MPOPUIAKTUKH U
JIeYEeHUs TeHEeTHYeCKUX Oose3Hed. Menuko-reHeTuuecKoe KOHCYIbTHpOBaHUE. 3HAUEHHE METUIIMHCKOM
TCHETHKH B MPEIOTBPAILEHUH U JICUEHUU TeHEeTUYECKHUX 3a00JIeBaHUIl yenoBeka.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. YerBepukos, H. B. Tumodees-Pecorckuii,
H. 1. BaBuiios.

Tabnuuer 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHWE U €0 IIMTOT€HETHYECKas OCHOBa», «3aKOH
pacuieryieHuss M ero I[MTOTeHeTHYecKas OCHOBay», <«3aKOH YHCTOTHI ramery», «/lurubpuaHoe
cKpentuBanuey, «lluTomornueckre OCHOBBI TUTHOPUTHOTO CKpeIuBaHusy, «Meo3y, «B3zaumoneiicteue
aJUIETIbHBIX T€HOBY», «['€HeTnueckne KapThl pPAaCTEHMM, XUBOTHBIX M YeJOBeKa», «['eHeTwka mosay,
«3aKOHOMEPHOCTH HAacCJIEJOBaHMsI, CLEIUIEHHOIO C TMoJoM», «KapuoTumbl uenoBeka M KUBOTHBIX),
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«Bugsl m3meHuuBocTH», «MoaudukanMoHHas HW3MEHUMBOCTHY», «HacnenoBanue pesyc-gpakropay,
«I['eneruka rpynn KpoBu», «MyTallMOHHAsE U3MEHYUBOCTB».

O6opynoBanue:  MoJenu-anmmiMkamuu — «MoHorubpugHoe — ckpemuBanue»,  «Hemnomnoe
JOMUHHpOBaHUEe», «Jlurubpunnoe ckpeuBanue», «llepekpéct XpoMocomM», MHKpPOCKOI |
MuKponpenapar «/po3zodunay (Hopma, myTanuu GOpMbI KPBUIbEB U OKPACKU Tena), repdapuii «I"opox
IIOCEBHOM».

JlabGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopuass padora Ne 5. «l3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO H JUTHOPUTHOTO
CKpeUIMBaHus y Ap030(HiIbl Ha TOTOBBIX MUKPOMpEnapaTax.

JlaGopaTopHnas pabora Ne 6. «M3ydyeHue MOAU(MUKAIMOHHOW W3MEHYMBOCTH, ITOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

JIaGoparopnas padota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOTpenapaTax.

[IpaxTuueckas padora Ne 2. «CocTaBiieHue 1 aHaau3 POAOCIOBHBIX YEJIOBEKAy.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U mpouecc. 3apokIeHHe celeKIu 1 foMmectukanus. Yuenne H. Y. BaBunosa
O LEHTpax MPOMCXOXKICHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpbl npoucxoxieHus
JOMalIHUX XKUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METObI CENEeKIIUU. MacCOBBIi U UHANBUAYATIbHBIA OTOOPHI B CENIEKIIMH PACTCHHIA U
KHUBOTHBIX. OIneHKa 3KcTepbepa. BIu3KopoJCTBEHHOE CKpeluBaHue — WHOpUAMHT. Yucras TUHUS.
CkpeuuBanue 4ucTbix JuHUM. ['erepos3uc, mnu rubpuanas cuna. HepoacTBeHHOE CKpELIMBAaHUE —
ayrOpuauur. OtpanéHHas ruOpuauzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W IOJIy4€HHE
MOJIMIIOUIOB. JJOCTHKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kkak oOTpacib TNPOM3BOACTBA. ['€HHas WHXKEHepus. OTamnbl CO3LAHUS
pexombunantHo JIHK u Tpancrennsix opranusmoB. Kierounas unxkeHepus. KierouHble KynbTypBhI.
MukpokioHanbHOE pa3MHOXKEHHE pacTeHui. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CeNIbCKOXO035IICTBEHHBIX OPraHM3MOB. DJKOJIOTHYEeCKHEe M 3Thdeckue npobiembl. MO — reHeTnuecku
MOJU(UIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanmu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuuel u cxembl: kapTa «L{eHTpBl TPOMCXOXKAEHUS U MHOro0oOpa3us KyJbTYPHBIX PACTCHHI»,
«[Topospl HOMAIIHUX JKUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHMiD», «OTaanéHHas TuOpuUAM3aLUL»,
«Pabotel akagemmka M. ®. HBanoBay», «llomuminongusy, «OObEKTh OMOTEXHOIOTHHY», «KIleTOUHEIS
KYJIbTYpPbI ¥ KIIOHUpOBaHUEY, «KOHCTpyHpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOI0B U KOPHEIUIOAOB JUKHX (POPM M KYJIBTYPHBIX COPTOB PacTEHHH,
repbapuii «CenbCKoX035HCTBEHHBIE PACTCHUS.

11 KJIACC

Tema 1. DBoIIOIMOHHASL OMOJIOTHS.

[IpeanochlIku BO3HUKHOBEHHUSI 3BOJIOLMOHHON TEOpPUHU. DBOJIOLMOHHAA TEOpHUs U €€ MeCTO B
Oounosorun. BriusiHrE SBOTIONMOHHON TEOPUHN HA PAa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CaujeTenbcTBa 3BOMIONMM. IlaleOHTONOrHYECKHE: IOCISA0BATSALHOCTE MOSBIEHUS BHIOB B
MAJICOHTOJIOTUYECKOM JIETOMHCH, TTepexoanbie (hopMbl. buoreorpadudeckue: CXOACTBO U pazinyue GayH
1 (JIOp MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJCTBA M  pa3nuuus SMOPHOHOB Ppa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTHYHBIC, PYAMMEHTApPHBIC OPTaHbl, aTaBU3MBI.



MonexkyasipHO-OMOXUMUYECKHEe:  CXOJACTBO  MEXaHM3MOB  HACIEACTBEHHOCTM M OCHOBHBIX
MeTaboIMUeCcKUX MyTel Yy BCeX OpraHu3MOB.

OpomounonHass teopust Y. Jlapuna. Ilpeanochliku BO3HUKHOBEHMS JapBHUHU3MA. JIBUXKyIHe
CHJIBI 3BOJIONMHM BUAOB 1o JlapBuHy (M30BITOYHOE DPAa3MHOKEHHE IPU OTPAHUYCHHOCTH PECYPCOB,
HeolpeaenéHHast U3MEHYUBOCTh, 60pb0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3Boonnn (CTI) u e€ 0OCHOBHBIE TOJIOKECHHUS.

Muxkposomtorus. [Tomynsinus kak eTuHUIa BUIa U BOJIOLUY.

JBwxynme cuwibl ((GakTOpbl) HBOJIONUHM BUAOB B IpHpoje. MyTalMOHHBIH Mporece Hu
KOMOWHATHBHAs U3MEHUYMBOCTD. [lonMysinOHHbIE BOJIHBI U peid renoB. M301smus 1 MUTpaIysl.

EctectBenHnsblit 0TOOp — HanpaBisomuil hakTop 3Boounnd. @opMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yabTaT sBoiroiuu. [Ipumepsl mpucnocoOneHuil y
Opranu3MoB. ApoMOp(O3bI ¥ UANO-AJANTAIIUH.

Bun u Bunoobpazosanue. Kpurepun Buna. OCHOBHEIE OpPMBI BUI000pa30BaHus: reorpaduueckoe,
9KOJIOTHYECKOE.

MaxkposBomtorusi.  DopMbl  SBoMIONMM:  QuiIeTHYecKas, JUBEpPreHTHas, KOHBEPIreHTHas,
napaensHas. HeoOpaTuMocTh 3BOIOIHH.

[IpoucxoxaeHue OT HecHeUUaIU3UpOBAaHHBIX MpeakoB. lIporpeccupyromas crenuain3amms.
AnantuBHas paauaius.

JdemoHcTpanum:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Miromnep, A. H. CeBepuios.

Tabmuupel u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiie», «3apofbllId MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «®Popmbl O0pbOBl 3a cymiecTBoBaHME», «EcTecTBeHHBIH 0TOODPY,
«MHoroobpa3ue COpTOB  pacTeHuit», «MHoroobpasue moOpoa  KUBOTHBIX», «llomymsuum,
«MyTallMOHHasT U3MEHYUBOCTH», «Apomopdossl», «Manmoamantauum», «OO0mas JaereHepanus»,
«IBmwxymme cuibel 3Bomonuny», «Kapra-cxema mapuipyra nyremectBus Y. [lapsunay, «bopnba 3a
cymectBoBaHue», «lIpucnocoOneHHOCTs  OpraHu3MoBy, «l'eorpaduueckoe  BHI000pa30BaHHE»,
«DKOJIOTUYECKOE BUI000pa30BaHHEY.

O6opynoBaHMe: KOJUIEKINS HACEKOMBIX C Pa3IMYHbIMU THIIAMU OKPACKH, HAOOp IJIOJOB U CEMSH,
Koyekust «[IpuMepsl 3alIUTHBIX MPHUCIIOCOOICHUN Y JKUBOTHBIX», MoJelb «OCHOBHBIE HAIllpaBlICHUS
HBOJIIOLIUMY, 00BEMHAsA MOJeNb «CTPOEHUE TOJIOBHOTO MO3Ta O3BOHOUHBIX).

buoreorpaguueckas kapta mupa, Komiekuus «DopmMbl COXPaHHOCTU HCKOMAEMBIX >KUBOTHBIX U
pacteHmii», Mozaens anmumkanus —«llepekpéct XpoMocoM», BIaxHble mnpenapatbl «Pa3zButue
HaceKkoMoroy, «Pa3Butue JArymkuy, MUKporpenapaT «po3zodpuna» (HopMa, MyTaluu GOpMbl KPHLUIHEB
U OKpacKH TeJja).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlabopaTtopHas pabora Ne 2. «Onucanue MpUCTOCOOTICHHOCTH OpPTaHW3Ma M €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHbIe NPECTABICHUS O 3apOKJIeHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS JKU3HU Ha
3emute: abroreHe3 M MaHCIepMust. XUMHUYECKask dBOIONHS. AOMOTEHHBIN CHHTE3 OPTraHUYECKUX BEIIECTB
U3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEP)KIEHUE XUMUUYECKOM 3Bomonnu. HavanpHble Tansl
Oouosiornyeckoii sBomouuu. I'unoreza PHK-mmpa. @opmupoBaHue MeMOpaHHBIX CTPYKTYyp |
BO3HUKHOBEHHE NPOTOKIETKU. IlepBble kieTku U ux s3Bojronus. DOpMHUpPOBaHHE OCHOBHBIX TPYIIII
KUBBIX OPraHU3MOB.



Pa3Butne xu3HM Ha 3emiie 1o 3paMm M nepuonaM. Karapxei. Apxeiickas U MpOTEPO30MCKas 3PbI.
[Taneo3oiickass 3pa u e€ mnepuonmbl: KEeMOPUHCKHI, OPJAOBUKCKHHA, CHIYPUUCKUH, JICBOHCKHUM,
KaMEHHOYTOJIbHBIM, IEPMCKHIA.

Me3so30iickas 3pa U €€ Iepruobl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEON€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiuMara M TeOoJOrH4eckux mporeccoB. (OCHOBHBIE O3Tambl  3BOJIIOLHU
pPacTUTEIBLHOTO M KMBOTHOTO MUpPa. ApoMopdo3bl Yy pacTeHUW U KUBOTHBIX. llosiBieHue, pacuBer u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)K€HUE IBOJIOLUU. OCHOBHBIE CUCTEMATHUECKUE TPYIIIIbI
OpraHHU3MOB.

DBOMIOIMUS YeloBeKa. AHTPOMOJOTUS Kak Hayka. Pa3BuTue mpeactaBieHUl O MPOUCXOKACHUU
yenoBeka. MeToapl u3yuyeHus aHTpororeHeza. CXoAcTBa M pas3jiMyuMsl 4YeJIOBEKAa U JKUBOTHBIX.
CucremaTiueckoe MoJ0KEHUE YEIOBEKa.

JBwxymme cuibl (dakTtopbl) aHTpornoreHe3a. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM
ot6op. OO1IecTBEeHHBIN 00pa3 KU3HU, U3TOTOBIICHHE OPYAU TPYAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJANM ¥ BETBU HBOJIIOIMU YEJIOBEKA: aBCTpajomuTeku, YUesnoBek ymenbid, YemoBek
npsaMoxo i, YenoBek HeaHaepTanbCKui, YenoBek pasyMmHbld. Haxonkum HCKomaembIX OCTaTKOB,
BpEMs CYIIECTBOBAaHUS, 00JaCTh pacpOCTpaHEHUs, 00bEM FOJIOBHOT'O MO3ra, 00pa3 )KU3HHU, OPYAHUSL.

UYenoBeueckne pacbl. OCHOBHbIE OONBIINE pachl: €BPONEOUAHAs (€Bpa3uiickas), HEerpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHASA), MOHTI'OJIOMIHAS (a3maTcko-aMepHKaHCKas). Yeptol
MPUCIIOCOOJIEHHOCTH TPEACTABUTENCH YEIOBEUECKUX pac K YCIOBUSM CyLIECTBOBaHMs. EIUHCTBO
yenoBeveckux pac. Kputuka pacuzma.

JdemoncTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. UI. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuipl u cxembl: «Bo3HukHOBeHHne COJHEUHOHN cucTeMbl», «Pa3BUTHE OpraHMYECKOro MHUpay,
«PacturenbHas kierka», «KuBoTHasa kietka», «lIpokapuormdeckas kinerka», «CoBpeMEHHas cucTremMa
OpraHu4eckoro mMupay», «CpaBHEHHE aHATOMHUYECKUX YEpPT CTPOEHHUS YelloBeKa M 4el0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJEOHTOJIOTMUECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/peBHernmue moamn», «Jpesaue moan», «[lepBpie COBpeMEHHbIE THOAN», «HeI0BeUeCKHE pachh».

Ob6opynoBanue: Mysbku «lIporcxoxaenue yenoBeka» (OIOCTBI aBCTPaJIONUTEKa, MUTEKAHTPOIA,
HeaHJIepTaiblia, KPOMAaHbOHIIA), CIENKA WM U300pa)KeHNs1 KaMEHHbBIX OpYAUN MepBOOBITHOIO YeloBeKa
(xamMHU-voOMMEphl, pyOuia, ckpedia), reoxpoHosiorndeckas Tabiauma, Kouiekus «PopMbl COXpaHHOCTU
MCKOMAEMbIX KUBOTHBIX M PACTCHHI».

JlabGoparopHble U NpaKkTUYecKue padoTbl:

[Ipaktuyeckas pabora Ne 1. «M3ydyeHue HCKOMAEMbIX OCTATKOB PACTEHUH U JKUBOTHBIX B
KOJUIEKLIASAX».

OKCKypcusi «DBOJIIOIUS  OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyYHBIM WU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

OKoJorus Kak Hayka. 3aJaud W pasfesibl 3KOJOoTrMu. MeTonpl 3KOJOTMYECKUX MCCIIEI0BAaHUM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue  ¢akropsl. Kiaccupukamust  SKONIOTHYECKHX — (aKTOPOB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. J[eHCTBHE SKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AOuoTtndeckne (GakToOphl: CBET, TeMIleparypa, BIaXHOCTb. DotomepuonusMm. [IpucrnocobneHus
OpPraHU3MOB K JIEHCTBHUIO aOHMOTHYECKNX (hakTOpoB. bruonornueckue puTMsl.
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buotnueckue QaxkTopsl. Buabl OMOTHYECKMX B3aMMOACWUCTBUI: KOHKYPEHLUS, XHIIHHYECTBO,
cuM6Ouo3 u ero Qopmel. [lapasuTusm, Koomepamus, MyTyaldu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,
HaxJIeOHMYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE OMOTHYECKMX B3aUMOJCHCTBUU s
CYIIECTBOBAHUS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapAaKTEPUCTUKHU MOMYJISU. OCHOBHbBIE ITOKA3aTEIN MOMYJISUN: YUCIEHHOCTD,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLiud. JIMHAMHUKA YUCICHHOCTH MOMYJIALUUA U e
perynsnus.

JdemMoHcTpanum:

[Moptpetsi: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmupl 1 cxembl: kapta «[Ipuponusie 30Hbl 3eminy», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoanzmy, «llomynsuuny», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYISUUU HH(PY30pHH-
Typenbkny, «[IuieBbie memnmy.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Jlaboparopuass pabora Ne 3. «Mopdonoruyeckue OCOOEHHOCTH PAaCTEHUH W3 pPa3HBIX MeECT
OOUTaHU.

JIaGoparophas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas padota Ne 2. «[loacu€T mIOTHOCTH MOMYJIALMI pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CooOmiectBo opraHu3smMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunbi-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonorndyeckue cucreMbl  (9kocuctemsl). Ilomsatme 00 oSkocucreMe u  OuOreoneHo3e.
OYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IMPOAYIEHTHI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB U TOTOK 3HEPruM B 3KocucteMe. Tpoduyeckue (muieBble) YpOBHU 3KocucTeMbl. [lurieBbie
uenu u cetd. OCHOBHBIE MOKAa3aTeNM 3KOCHUCTEMBI: Onomacca, MPOIyKIuUs. DKOJOTHYECKHE MHUPAMUIbL:
MPOJYKIIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALINS, Pa3BUTHE.
Cyxkueccus.

IIpuponHble  3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEeK. OKOCHUCTEMAa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATrpo3dKOocHCTEeMBI.  YpOoskocucreMbl. buonornueckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak ¢aktop ycroiumBocTH sKocucteM. CoxpaHeHHe OHOJOTHYECKOTrO
pazHooOpa3us Ha 3emIie.

VYyenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u cTpyktypa Ouocdepsl. JKusoe
BemecTBO U ero QgyHkiuu. OcobeHHOCTH Omocdepbl Kak Ta00albHONW 3KOCHCTEMBI. J[MHammuueckoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopoTs! BemecTB 1 OMOreOXUMHUECKUE LUKIIBI AJIEMEHTOB (yriepoja, a3oTa). 30HaAIbHOCTh
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Oumochepe 3emum. AHTpONOTEHHBbIE W3MeHeHUs B Ouochepe. [moGanpHBIC
HKOJIOTHYECKHE TPOOITEMBI.

CocymecTBoBaHue MNpHpoabl W uenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpasusi Kak OCHOBA
ycroiuynBocTd Ouochepsl. OCHOBa pPALMOHAIBHOIO YIPaBJICHUS MPHUPOJHBIMU pecypcaMu M UX
UCHoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHcTpanuu:

[optpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubpr u cxembl: «[lumeBble nenm», «buoreHo3: coctaB W CTpPyKTypay, «lIpupomgHbie
coobmiecTBay, «llemn mutanusy, «JKoyiorudeckas nupamuaay, «buocdepa u yenoBek», «IKocucTEMA
LIMPOKOJINCTBEHHOIO Jieca», «IJKOCUCTEMAa XBOMHOro Jiecay, «buoneHo3 BomoéMayn, «ATpOLEHO03»,
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«IIpuMepHBIE aHTPOIIOTCHHBIE BO3JCUCTBUS Ha NPUPOAY», «BakHeWIIMEe HMCTOYHUKH 3arpsA3HEHUS
BO3/lyXa M IT'PYHTOBBIX BOJ», «[louBa — BaxkHelas cocTaBistomas 6uocdepsn», «PakTopsl Ierpajanun
nouBy», «llapHukoBblll 3hdpexT», «DaKTOpbl PATUOAKTUBHOIO 3arpsizHeHUs Ouocdeps», «OOmas
CTpykTypa Ouocdepwi», «PacmpocTpaneHue xuszHu B Ouochepe», «O30HOBBI 3KpaH Ouochepb»,
«KpyroBopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

OO6opynoBanue: Mojenb-anIuIMKanus «TunuuHele OHOLEHO3b», Trepbapuil «PacTurenbHble
cooOuiecTBay, Koyulekuuu «buonenos», «Bpeaurenn BaXKHEWIIMX CEIbCKOXO3SMCTBEHHBIX KYIBTYp»,
repbapruu M KOJUIEKIIMM PACTEHUM M KUBOTHBIX, MPUHAMJIEKAIINE K PAa3HbIM SKOJIOIMYECKUM IpynraM
oxHoro Buja, Kpacnas xkuura Poccuiickoit @enepanyu, n300paxeHus OXpaHsIeMbIX BHUJOB PAaCTEHUH U
KUBOTHBIX.
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IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 BHOJIOTMHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

Cornacuo ®I'OC COO, ycraHaBnmuBaroTCsl TpeOOBAaHUS K Pe3yabTaTaM OCBOCHHUS 0OYyYalOUIMMUCS
MPOrpaMM CPETHETO OOIIET0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MpeameTa «brosiorusd BbIIEIEHBI CENYIOLIE
COCTABJISAIOLIME: OCO3HAHUE O0YYAIOIMMHUCS POCCUNCKON Ipa)K1aHCKOW MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAaMOONPEIEICHUIO, HATMYUE MOTUBALMM K 00y4eHHIO OMOJIOruH,
IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH H
MCTOPUYECKHUX TPAIUIMHA pa3BUTHUSI OMOJIOTMYECKOTO 3HAHMUS, TOTOBHOCTh M CLIOCOOHOCTH 00YYarOIINXCs
PYKOBOJICTBOBAaTbCS B CBOCH JAEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMM, IPUCYLIUMHU
cucreMe OHOJOrMYecKoro oOpa3oBaHMs, HaJIMYME 3KOJIOIMYECKOI0 IMPAaBOCO3HAHMsS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIMuHOCTHBIE PE3yNIbTaThl OCBOCHHS TpeaMeTa «BHonorns» IToCTUTraloTCs B €IUHCTBE YU4eOHOH M
BOCIIMTATEJIbHONU JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKMMH U JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSMH, HPUHATBIMH B OOIIECTBE NpaBUIaMU U
HOpPMaMH MOBEAECHUSA U CIOCOOCTBYIOT IpOILIECCAM CaMOIIO3HAHMsI, CAMOBOCIIMTAHUSA U CaMOpa3BUTHS,
pa3BUTHs BHYTPEHHEH IO3ULUU JIMYHOCTH, MaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPABOMNOPSAKY,
YeJIOBEKY TpyJia U CTaplIeMy [TOKOJEHHIO, B3AUMHOI'O YBaXXEHHUsI, OEPEKHOI0 OTHOLICHUS K KYJIbTypHOMY
HAcJIeUI0 M TpajAuLMsAM MHOTOHAllMOHAJIBHOrO Hapoaa Pocculickonn @enepanuu, NOpupoae Hu
OKpY>Karollen cpene.

JInuHOCTHBIE pe3yNabTaThl OCBOEHHS yudeOHoro mnpeamera «buonorusi» AOKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTH 00Y4YaOLIMXCSl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEHN MO3ULIKEH
JUYHOCTH, CHCTEMOM  IEHHOCTHBIX  OpHUEHTALMH, TO3UTUBHBIX  BHYTPEHHMX  YOEXJIEHHH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IEHHOCTSAM pPOCCHIICKOTO 0O0IlecTBa, pacHIMpeHUE >KU3HEHHOIO
ONbITa WU OMNbITA JEATEIBHOCTH B MPOLECCE pealn3allid OCHOBHBIX HAIpPaBJIEHUN BOCIUTATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3UIMHM OOYyYarollerocss Kak aKTMBHOIO U OTBETCTBEHHOIO
YJIeHa POCCUICKOT0 001eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPUECKOM JIEATENFHOCTH MPHU CO3JaHUN Y4EOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX M [TO3HABATEIbHBIX 33/1a4, BHIITOJTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OMpPEENATh COOCTBEHHYIO IMO3ULMI0 MO OTHOLIEHUIO K SIBJIEHHUSIM COBPEMEHHOMU
JKU3HU U O0BICHSTE €€;

YMEHHUE YYHUTHIBATh B CBOMX JIEMCTBHUAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aMMOJAEHUCTBUS
Jro/iel ¢ pa3HbIMU YOEKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHMUYECTBY B MPOIIECCE COBMECTHOT'O BBIMIOJIHEHUSI YU€OHBIX, T03HABATEIbHBIX
U HCCIEN0BAaTENbCKUX 33J]1a4, YBaKUTEIHHOIO OTHOLIEHHMSI K MHEHHUIO OIMOHEHTOB NpU OOCYXICHHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJCPKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

Cc(OPMHUPOBAHHOCTb POCCUICKON Ipa)IaHCKOW MICHTUYHOCTH, TaTPUOTU3MA, YBAKEHHS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHoil, ropnoctu 3a CBOM Kpaid, cBO0 PonuHy, CBOU S3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;
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LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0 W TMaMSATHUKAM HPUPOABI, TOCTHKEHHUSIM
Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKHX YUY€HBIX B CTAaHOBJIEHHE M pa3BUTHE OHOJIOTHH,
MOHMMAaHMsI 3HA4YCHUs OMOJIOTUM B MO3HAHWHU 3aKOHOB INPHPOJIBI, B JKU3HU UYEIOBEKAa M COBPEMEHHOTO
o0111ecTBa;

uzeitHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY>K€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
Cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAl[MI0O M NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACHh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MIPUHSATHSI LIEGHHOCTEW CeMEHOM KU3HU B COOTBETCTBUU C TPaAULIUAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs OSCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKUE SYMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHUIO B Pa3HbIX BHJAaX HCKYCCTBAa, CTPEMJICHUE IPOSBIATH KadecTBa
TBOPYECKOMN JTMYHOCTH;

5) ¢usnuyeckoro BOCHUTAHHA, (POPMHMPOBAHHUA KYJbTYPbl 310POBbSI M 3MOIHOHAJIBHOIO
Os1aromosty4ms:

MOHMMAaHWE W pealu3alus 370poBOTO M Oe3omacHOro oOpasza >KH3HU (30pOBOE MHUTAHHE,
COOJIOJICHNE TUTHEHUYECKUX TPaBWII U HOPM, COATAaHCHUPOBAHHBIA PEXHUM 3aHATHUM M OTIBIXA,
perynspHas ¢u3nyYecKash aKTUBHOCTH), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

[MOHMMAaHHUE IIEHHOCTH MPaBWJI WHAMBHUAYAJIBHOTO M KOJJIEKTHBHOTO O€30IaCHOIO TOBEIEHUS B
CUTYaIUsX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aTKOT0JIs, HAPKOTHUKOB,
KypeHHs);

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTB K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCcTBa, TPy 0Jt00ue;

TOTOBHOCTh K AaKTHBHOW J€ATEIbHOCTM TEXHOJOTMYECKOW M COLMAJIbHOW HAaNpaBiIeHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOIHSTH TAKYIO I€SITETbHOCTD;

UHTEpEeC K pa3iuuHbiM chepaM MpoPecCHOHATBHON JeSITeNbHOCTH, YyMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccuu u peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCel KU3HU;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKHU 11eJIec000pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHMKY KM3HHM Ha 3eMiie, OCHOBE
€€ CyIleCTBOBaHMS,

TIOBBIIICHUE YPOBHS IKOJOTUUECKON KYJIBTYPHI: TPUOOpPETEHNE OTBITA INIAHUPOBAHUS ITOCTYITKOB U
OLICHKH UX BO3MOXHBIX IIOCJICICTBUN JUIs1 OKPYXKAIOLIEH CPENbL;

OCO3HaHUeE TTI00aTHHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX PelIeHus;

CIOCOOHOCTh MCMOJb30BaTh MpUOOpETaeMble MPU W3YYEHWU OMOJOTUU 3HAHUS M YMEHHUS IpU
pelieHnr MpoOJieM, CBA3aHHBIX C PpalMOHAIBHBIM TPUPOIOINOIB30BaHUEM (COOMIOACHHUE MPaBUII
MOBEJICHUsI B MPUPOJE, HAMPABICHHBIX HA COXpPAaHEHUE PABHOBECHUSI B KOCHUCTEMAax, OXpaHy BHUJOB,
aKocucTeM, Orochepsl);
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AKTUBHOE HEINPUATHE NEUCTBUH, MPUHOCIUIMX BpEI OKPYKAKOLIEH NPUPOJHOW CpeNe, yMEHHUE
MIPOTHO3UPOBATh HEOIArONMpPUATHBIE HKOJIOTMYECKHE IOCIEACTBUS MpEeANPUHUMAEMbIX JACUCTBUNA H
MPeI0TBPALIATh UX;

HaJIMYUe Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHHUS, SKOJOTHYECKON KYIbTYpPBI, OIbITA JEATEILHOCTH
9KOJIOTMUECKON  HAIpaBJIEHHOCTH, YMEHHMS  PYKOBOACTBOBATbCSA MMM B I103HABATEIbHOM,
KOMMYHHMKATUBHOM M COLMAIbHOW MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IMPAKTHUECKOH IesATeNbHOCTU
HKOJIOTMUYECKOM HANpaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BHTHUSI HAYKU
1 OOLIECTBEHHON MPAaKTHUKW, OCHOBAHHOTO HA JIUAJIOre KYJIbTYp, CIIOCOOCTBYIONIETO OCO3HAHUIO CBOETO
MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHNUE SI3bIKOBON M YHUTATEJICKOW KYJIBTYphl KaK CPEACTBAa B3aUMOJCHCTBUS MEKIY
JIIOJIBMH U TTIO3HAHUS MUPA;

MOHUMaHUe crneuuukd OHONOTUM KaK HayKH, OcCOo3HaHus e€ ponu B (HopMHPOBAHUH
paIMOHATIFHOTO HAYYHOTO MBILIUICHUS, CO3JaHUH IIEIOCTHOTO MPEJCTaBICHUS 00 OKPYKAaIoIIeM MHUpE
KaK O €IMHCTBE IIPUPO/IbI, YEIOBEKA U 00IIECTBa, B IO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHUH
npo0JIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTUU I COBPEMEHHOM LMBHIM3ALMU: 00eCredeHHs] HOBOTO
YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JAAHHME TEPCHEKTUBHBIX OHUOTEXHOJOTUH, CHOCOOHBIX pelaTh
pecypcHble MpoOIeMbl pa3BUTHUSL YEIOBEUYECTBA, IMOMCKA IyTEH BbIX0/a U3 INI00AIBHBIX IKOJIOTUYECKUX
npobieM W oOecredeHus: Imepexoja K YCTOMYMBOMY pPAa3BUTHIO, PALUOHATBHOMY HCIIOIB30BAHHIO
MIPUPOIHBIX PECYpPCcOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIONYyYEHUM OWOJOTMYECKUX 3HAHUN B I1EISIX MOBBIIIEHUS OOIIei
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTW (YHKI[MOHAJIbHOW I'PaMOTHOCTH
oOy4Jaroruxcsi, OpMUPYEMOi NPU U3YIECHUU OMOJIOTHH;

MOHUMAaHKUE CYITHOCTH METOJOB MO3HAHMSI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIONIb30BaTh IMOJIydaeMble 3HAHUS JUIS aHalu3a U OOBSICHEHHUS SBICHUH OKPYXKAIOIIero MHUpa U
MPOUCXOJAIINX B HEM M3MEHEHUH, yMEHUE JenaTh 00OOCHOBAaHHBbIE 3aKIIOYEHMs] Ha OCHOBE HAyUYHBIX
(aKTOB ¥ UMEIOIINXCS JIAaHHBIX C II€JIbIO MTOJIyYE€HHUsI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIONIb30BaTh OWMOJIOTMYECKWE 3HAHWs IJI peIlIeHHus NpoOiieM B
peaNbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOH JEsTeNbHOCTH, TOTOBHOCTb OCYILECTBISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITENIbHOCTh HHINBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHHIO, K aKTUBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHbIe pe3yabTaThl OCBOSHHUS yueOHOTO TIpeaMeTa «brosorusy BKIFOYAIOT: 3HAYUMBIS
s GOpMHUpPOBAaHUS  MHUPOBO33PEHHUS OOYYAIOIIUXCS  MEKIUCIUIUIMHAPHBIE  (MEXIIPEIMETHEIC)
OOIIeHAYYHbIE TOHSITHS, OTPAKAIOUINE IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa U CHEIU(PUKY METOJ0B
TTO3HAHMSI, WCTIOJb3yEeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHs, SIBIIEHUE, MPOIECC, CHCTEMA,
Hay4yHbIH (PaKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIelOBaHUE, HAOIIOACHUE,
U3MEpEeHUe, OKCIEpUMEHT U JPYruxX), YHHBEpcaldbHbIE YyUeOHBbIC JeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIC), oOecrieunBarmue GopMupoBaHue (pyHKIIMOHATBHON TPaMOTHOCTH
U COLIMAJIBHOM KOMIIETEHIIMH OOYYaIoUIUXCs, CIIOCOOHOCTh OOYYaIOIIMXCSl HCIOJIb30BaTh OCBOEHHBIC
MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUS U YHUBEpCaJbHble Yy4yeOHble JEMCTBUS B
[MO3HABATEJILHON U COLMAJIbHON MMPAKTUKE.
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MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHS MPOTPAMMBI CpPEIHEro OOIIero OOpa3oBaHUs JOJKHBI
OTpaXKaTh:

OgiaieHnne YHUBEPCAIBLHBIMH YUY€OHBIMH MO3HABATEIbHBIMH JIHCTBUSIMH:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENIFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJBb30BaTh IPH OCBOCHWW 3HAHWUN MNPUEMBI JIOTUYECKOTO MBIIUICHHS (aHanM3a, CHUHTE3a,
CpaBHEHUs, KiIacCH(pUKAIMK, 0000IIECHUS ), PACKPBIBATh CMBICT OMOJIOTMYECKUX MOHITHH (BBIICIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH MTOHATHSIMH ),

OTIPECIIATh 1eNIA ACSITEILHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPHH WX JTOCTHIKEHUS, COOTHOCHUTH
Pe3yabTATHI JCSITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS Il OOBsICHEHUS (PAKTOB U SIBIICHHIA KHBOH IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHHS (MHIYKTHBHBIC, NEAyKTHBHBIC, IO aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS] B PACCMATPUBACMBIX SBICHUAX, (OPMYJIHPOBATh BBIBOJLI H
3aKITIOYCHUS;

NPUMEHSTh CXEMHO-MOJICIIBHBIC CpPEICTBAa Ul TPEJCTABJICHUS CYIICCTBEHHBIX CBS3CH WU
OTHOIICHUHA B H3y4acMbIX OHOJIOTUYCCKUX OOBEKTaX, a TakKe MPOTHBOPEUUN pPa3HOTO poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEIICHUS MPOOJIEeMbl ¢ yYETOM aHaIM3a UMCKOIIUXCS MaTepHalbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIICHHBATH
PUCKH TIOCIIEICTBHIA NESTSILHOCTH;

KOOpDJMHUPOBaTh W  BBHINOJHATHL pabOTy B  YCIOBUSAX  PEAIbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TEHCTBUS:

BNIaJIETh HaBBIKAMU y4eOHO-MCCIIEOBATENIbCKOM U MPOEKTHOM JIeATelNbHOCTH, HaBBIKAMH
paszpereHus mpoodsieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETEHOMY TOUCKY METOJOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHCHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

WCTIOJNB30BATh  PA3NIMYHBIC BUABI JIEATENIFHOCTH TI0 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpPIPETAINH, TPEOOPA30BAHUIO U MIPUMEHEHHUIO B YYEOHBIX CUTYyAIHSIX, B TOM YHCIIE MPH CO3JaHUU
y4eOHBIX U COITMAIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIH THI MBIIIICHHUS, BIIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUSBBIMH
TMOHATHSIMH B METOJIaMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a7a4l B 00pPa30BaTEILHOM JCITCILHOCTH H )KU3HCHHBIX
CUTYaIusX;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIC CBSI3W W aKTyaIM3UpPOBATh 3a]ady, BBIIBHTaTh THIOTE3Y €€
pelIeHrs, HAaXOJIUTh apTyYMEHTHI JUIS JO0Ka3aTeIbCTBA CBOWX YTBEPXKIACHHM, 3a7aBaTh IMapaMeTpbl H
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJIYUCHHBIE B XOJ€ PEUICHHS 3aJauyd Pe3yJbTaThl, KPUTUUECKH OIICHUBATHh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBAThH IIPHOOPETEHHBIHN OITBIT;

OCYIIECTBIISITh  IIEJICHANIPABICHHBI TIOMCK TIEPeHOCca CPEICTB W CIIOCOOOB JICHCTBHS B
poecCHOHABHYIO CPey;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTUYECKYIO 00JIACTH JKU3HENCATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJICH, TMpEIaraTh OPUTHHAIBHBIC TOIXOABI M PEHICHHUsS, CTABUTH MPOOJIEMBI U
3aJla4d, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:
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OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX MHQPOpMAIUHU (TEKCTe y4eOHOTO MOCcOoOUs, HAydHO-
MOMYJISIPHOM JTMTEpaType, OMONIOTUYECKUX CIOBapsIX W CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHANMM3UPOBAaTh MHPOPMAILUIO PA3TUYHBIX BUJAOB M (OPM MPEICTABICHHS, KPUTHYCCKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(bopMyIHpOBATH 3aMIPOCHI U MPUMEHSATH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpE OMOJIOTHYECKON
uHpOpMaIMY, HEOOXOMMOH JUIsl BEITIOJTHEHUS] YYeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  KCIOJIb30BaHMS — MH()OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpPMY MpEACTABICHUS OWOIOTHYECKON HWH(pOpMAITUH
(cxemsl, TpaduKH, AHArpaMMBbl, TAOTUIBI, PUCYHKH U APYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPH padoTe ¢ OMOIOrHYecKOr MH(OpMAIUECH:
MPUMEHSITh XUMUYECKHE, (DU3MUECKHe U MAaTeMAaTHYECKUE 3HAKH U CUMBOJIBI, POpMYIbl, aOOpeBUaTYpYy,
HOMEHKJIATYPY, UCTIOIB30BATh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIaJICTh HAaBbIKAMH DPACIIO3HABAHUS M 3alUThl MH()OpManuu, WHPOPMAIMOHHOW OE30MaCHOCTH
JMYHOCTH.

ORiajieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) o61menmue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCEeX c(epax >KU3HU, aKTUBHO y4acTBOBaTh B JIMAJOre WU
JMCKYCCHH IO CYHIECTBY OOCYXITaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEIIEHO BBITIOJHEHUS NpEAsiaraéMol 3aJau, YIUTHIBATh HHTEPECH M COTIACOBAHHOCTH ITO3UIIHI
JPYTUX YYaCTHUKOB JMAJIOTA WIN JUCKYCCHN);

pacrio3HaBaTh HEBepOaJbHBIC CpEACTBAa OOLICHHS, IMMOHMMATh 3HAYCHUE COIUAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHS KOHGIMKTHBIX CHTyallii, YMEThb CMSTrYaTh KOH(MIUKTBI M BECTU
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMH Crioco0amu OOIIEHWST W B3aWMOJICHCTBHSA, TMMOHMMATh HAMEPEHHUsS APYTHX
JIO/IeH, MPOSIBIIATh YBRKUTEIBHOE OTHOILIEHHE K COOECeTHUKY U B KOPPEKTHOU (hopme GpopMynupoBaTh
CBOH BO3PaXKECHHS;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MMOHUMATh U HCIIOJIB30BaTh MPEUMYIIECTBa KOMaHAHON U WHAUBUAYAILHON pabOThl pU pELICHUH
Ouosiornyeckoil  mpoOsieMbl, OOOCHOBBIBaTb HEOOXOJMMOCTb IMPUMEHEHHsI TpPYNIOBBIX  (QOpM
B3alMOJICHCTBUS NPU peLICHUH yueOHOM 3a/1auH;

BEIOMPAaTh TEMAaTUKy H METOJIbl COBMECTHBIX JEHCTBHI ¢ Yy4YETOM OOIMMX WMHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUICKTHBA;

MIPUHUMATH [IeJTH COBMECTHOH JESITeNbHOCTH, OPTaHN30BBIBATh M KOOPAUHUPOBATH JIEHCTBUS MO €€
JOCTUKEHHUIO: COCTaBIATh IUJIaH JCWCTBUN, paclpeAeNsiTh pPOIN C Yy4€TOM MHEHHMH YYaCTHUKOB,
00CYXIIaTh pe3yIbTaThl COBMECTHOU PabOTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJAQJa M KAXKIOTO YYaCTHHKAa KOMaHIbI B OOIIMH pe3yapTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE TMPOEKTHI, OIEHWBATh WAEM C TIO3UIMH HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHMYECKOE TOBEJCHHE B PA3IMYHBIX CHTYAlUsX, IMPOSBISTH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

OBiaieHNe YHMBEPCAJIBLHBIMH PeryJisiTUBHBIMU /1€ CTBUAMM:

1) camoopraHu3anus:

WCITIOJIh30BaTh OMOJOTMYECKHE 3HAHMS JUIS BBISIBICHHUS MPOOJIEM M UX pEIICHUS B JKU3HEHHBIX H
Y4eOHBIX CUTYaIHsIX;
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BHIOMpATh Ha OCHOBE OWOJOTMYECKHX 3HAHWM IICJIEBHIC U CMBICIOBBIE YCTAHOBKH B CBOHX
JNEUCTBUSAX M TIOCTYIKax I10 OTHOUIEHUIO K JKMBOW MPUPOJE, CBOEMY 3/I0POBBIO U 3/I0POBBIO
OKPYKAIOILUX;

CaMOCTOSITENILHO OCYIIECTBIISThH MMO3HABATEIBHYIO JIESATEIBHOCTD, BBISBISATH MPOOJIEMBI, CTABUTH U
(dbopMynpoBaTh COOCTBEHHEBIE 3a/1a4U B 00pa30BaTEIHHON JEATEILHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH peUIeHHs] MpoOJieMbl ¢ YYETOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH Y9eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTH (POPMHUPOBAHUIO M TIPOSBICHHUIO MIHPOKOH IPYIUILIMN B Pa3HBIX 00JACTSIX 3HAHHM,
MTOCTOSTHHO IOBBIMIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsiIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEISIM;

BIIQJICTh HAaBBIKAMH TIO3HABATEIHHOW pe(dliekcHM Kak OCO3HAHMS COBEPIIACMBIX JICUCTBUU H
MBICITUTENIBHBIX TPOIECCOB, UX PE3YNbTAaTOB M OCHOBAHHM, HCIOIB30BATh MPUEMBI peQIeKCHH IS
OLIGHKH CUTYyallluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PELIEHU 110 UX CHUKECHUIO;

MIPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB AEATEIIBHOCTH;

3) npuHsATHE CeOsI U IPYTrUX:

MPUHUMATD ce0sl, MOHMUMas CBOU HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPU AHAIU3E PE3YIbTATOB JIECSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JIPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbrarhl ocBoeHuss mnporpammbl COO mo Ouosiornn Ha 0a30BOM ypOBHE
BKJTIOYAIOT crienududeckne A yaeOHoro npenmeta «buonorus» HaydyHble 3HAHHUS, YMEHHS U CITOCOOBI
JEUCTBUI 10 OCBOCHMIO, HMHTEPIpETalud U MpeoO0pa3oBaHUIO 3HAaHUM, BUABI JESITEIbHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHMUS W TPUMEHEHUIO 3HAHUN B Pa3NUYHBIX YUEOHBIX CHUTyalHsX, a TaKkkKe B
peaNIbHBIX JKM3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouosiorneid. B mporpamme mpeameTHbIe pe3ysbTaThl
MPEJICTaBIICHBI 110 TOJIaM 00YyYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEGHHs ydyeOHoro mnpeamera «buomnorus» 6 10 kKnacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U HAy4YHOTO
MHUpPOBO33PEHUS, O BKJIAJE POCCUHUCKHX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(YHKIIMOHATBHOW TPaMOTHOCTH YeJIOBEKa sl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pacKpbhIBaTh COJACp)KaHWE OHOJIOTHYECKUX TEPMHHOB W TOHATHHA: >KH3HB, KIIETKa,
opraHusM, MeTaboimu3M (0OMEH BEIIECTB M IMPEBpAICHUE SHEPTUH), TOMEOCTa3 (CaMOpPETyIIsIus),
YpPOBHEBasi OpPraHM3allvs >KUBBIX CHCTEM, CAaMOBOCHPOU3BEACHHUE (PETMpOAYKIIHS), HACIEICTBEHHOCTD,
HU3MCHYUBOCTL, POCT U Pa3BUTUC,

YMEHHUE M3JIaraTh OMOJIOTUYECKHE TeOpUH (KIETOYHAs, XPOMOCOMHAsI, MyTallMOHHAS, IICHTpaIbHAsI
JorMa MOJIEKYJsipHOM Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o
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[EHTpaxX MHOrooOpas3ust M TPOUCXOXKACHUS KyIbTypHbIX pactenuii H. M. BaBunosa), ompenensith
IpaHMIIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

YMEHHUE BJIaZIETh METOJAaMU HAy4YHOrO MO3HAHWSA B OMOJIOTMM: HAOJIOJEHHE M ONMCAHUE YKUBBIX
CHCTEM, IMPOIECCOB M SBJICHUN, OpPraHM3alMsi M MPOBEACHUE OHOJIOIMYECKOTO HSKCIIEPHMEHTA,
BBIJIBKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMH BEITUYMHAMH, OOBSICHEHUE
MIOJyYEHHBIX pE3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHbIX MOHATHH, TEOpUH M 3aKOHOB, YMEHHUE JeaTh
BBIBO/Ibl HA OCHOBaHMHU NOJYYEHHBIX Pe3yJbTaTOB;

YMEHHUE BBICIATh CYILIECTBEHHbIE IIPU3HAKUM BHUPYCOB, KJIETOK IMPOKAPUOT M 3YKaApHOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH TMPOLECCOB: OOMEHa BEIIECTB H
IPEBpallleHUs] SHEPruM B KiIeTKe, (OTOCHHTE3a, IUIACTMYECKOIO0 U HHEPreTU4ecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, Me03a, OMJIOJJOTBOPEHMSI, PA3MHOXKEHUS, UHIMBUIyaIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3);

YMEHHE IPUMEHSTH [IOJIyY€HHbIE 3HAHUS JJI1 OOBSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U ABJICHUH,
IUI TIPUHATHSA MPAKTUYECKUX PELICHUH B MOBCEJHEBHOM KM3HU C LIEJbI0 oOecreueHust 0e30MacHOCTH
CBOETO 3/I0pOBbSl U 3/0POBbSl OKPY)KAIOUIMX JIIOAEH, COOJIOJEHHUS HOPM TIPaMOTHOTO IOBEICHHS B
OKpYy)Kalolleld TMPUPOJHOW CpeAe, TMOHUMaHWE HEOOXOAMMOCTH  HCIIOJIB30BAHHS  JOCTIKEHHMA
COBPEMEHHOM OMOJIOTMU ¥ OMOTEXHOJIOTUH /711 palliOHAILHOTO MPUPOIOII0JIb30BAHMUS;

YMEHHUE pelllaTh 3JEMEHTapHble '€HEeTHUECKUe 3a/ladyd Ha MOHO- U JUTMOpHUIHOE CKpELIMBaHUE,
CLICTIJICHHOE HACJIeZIOBAaHUE, COCTAaBJIATH CXEMbl MOHOTMOPUIHOIO CKpEIIMBAHMS Ul IpeJcKa3aHHs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE M MpaKTHYECKHE paboThl, COONIOAATh MpaBuUia Mpu padoTe C
y4eOHBIM U JIabopaTOpHBIM 000pYI0BaHUEM,;

YMEHHE KpUTHYECKHM OLEHHBaTb W  HMHTEPIPETHpPOBaTh HHMOpMAIMi0  OHOJOTHYECKOro
CoJIepKaHusl, BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHbIX UCTOYHHKOB (CpelICTBa MacCOBOM
nH(pOpMalLIMY, HAy4YHO-TIONYJSPHBIE MaTepHalibl), STUYECKHUE ACHEKThl COBPEMEHHBIX HCCJIEIOBAaHUMN B
OM0JIOTH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE NMHUCHBMEHHbIE U YCTHBIE COOOUIEHHUs, 00001as GMOIOrHUYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHITHBIN anmapaT OMOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs y4yeOHoro mnpeamera «buonorus» 6 11 kaacce AOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe U POJIM OMOJIOTUHM B CUCTEME HayYHOI'O 3HaHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U HAy4YHOTO
MHUPOBO33PEHHUS, O BKJIaJ€ POCCUHUCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIIOTOB B pa3BUTUE OHOJIOTHUH,
(GYHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a7a4;

YMEHHUE pacKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMUHOB W TOHATHHA: BHJ, MOMYJISAIMS,
reHO(OH/], SBOJIONMSA, IBUXKYIIHE CWIbl ((AaKTOPBI) HIBOJIOLUH, MPUCTOCOOIEHHOCTh OpPraHU3MOB,
BHUJI000pa30BaHue, FIKOJIOrHUECKUe (PAKTOPhI, SKOCUCTEMA, MPOAYIIEHTbl, KOHCYMEHTHI, peAYyLEHTHI, LIeMn
MMATAHUSI, SKOJIOTUYECKAsl MIpaMuia, OMoreorieHo3, onocdepa;

yMEHHUE H3yaratb OMOJOrMyeckue TeopuH (dBoitonmoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHs BOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apozblimeBoro cxonacrsa K. M. bapa, uepenoBanus
TJIaBHBIX HampasieHuil u myreit sBomonnn A. H. CeeprioBa, yuenus o 6uocdepe B. U. Bepnaackoro),
OTIPEIENIATH TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BIAJIETh METOJAMHU HAayYyHOTO MO3HAHUS B OMOJIOTMU: HAONIOJCHHE U ONHCAHUE >KUBBIX
CHCTEM, IIPOIECCOB M SBJICHUN, OpraHM3alusi M MPOBEACHUE OHOJIOIMYECKOrO HSKCIIEPHMEHTA,
BBIJIBUKEHNUE TUIIOTE3bl, BBIIBICHUE 3aBHCHUMOCTU MEXIY HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHUE
IOJyYEHHBIX pe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHME J€NaTh
BBIBOJIbl HA OCHOBaHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;
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YMEHHE BBIICIATH CYIIECTBEHHBIC TIPU3HAKH CTPOCHHS OHOIOTHYECKUX OOBEKTOB: BHIOB,
MOMYJISIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIICHO30B U JKOCHCTEM, OCOOEHHOCTHU
MPOLIECCOB:  HACJIEJICTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHI000pa3oBaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OpraHU3Mbl, IEepeHoca
BEIIECTB M TIOTOKA HHEPTUU B HKOCHCTEMAxX, AHTPOIOTEHHBIX H3MEHEHHH B HKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUUECKUX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSITH MOJIyY€HHbIE 3HaHUS JJI1 OOBSICHEHHsI OMOJIOTHYECKUX MPOIIECCOB U SBIICHUH,
IUIL TIPUHSATHS TPAKTUYECKUX PEUICHUH B MOBCETHEBHOM JKM3HU C LIEJbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pPOBBSI U 3/0POBBSl OKPYKAIOUIMX JIIOCH, COOJIOACHUS HOPM T'PaMOTHOTO TIOBEICHHUS B
OKpy)Xalllled MOpUpPONHON cpede, NOHMMAaHHE HEOOXOJUMOCTH  HCHOJIb30BAaHUS  JIOCTHIKEHUH
COBPEMEHHOM OMOJIOTHY JIJISl PallMOHAIBHOTO MPUPOIOIIOIb30BAHMUS,

YMEHHUE pelIaTh AJIEMEHTApHbIE OMOIOTUYECKUE 3a7aul, COCTABIATh CXEMBI MIEPEHOCa BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M MPAKTHUECKHE padOThl, COONIOAATh MpaBuia Mpu padoTe
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPHUTHYECKH OLECHUBATh W HWHTEPIPETHPOBATH HMHPOPMALUIO  OHOIOTHYECKOTO
COZIep KaHMsl, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CPEICTBA MACCOBOM
uH(poOpMallUY, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpUBaTh IJI00AJbHBIE  SKOJOTHYECKHE
pOoOJIEeMbI COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

yMEHHE CO37]aBaTb COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001ast OMOIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIH30BATh MOHATHIHBIN anmapar OMoJIO0Tuy.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Nen/m | HaumeHoBaHuUe pa3ieioB U TeM KosiuuecTBo 4acoB DJIeKTPOHHbBIE
NMPOrpaMmMabl Bcero Kontpoabubie | IIpakTuueckmne | (uuppoBbIe)
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 buonorus kak Hayka 2 0.5 bubmuorexa [JOK
https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpraHU3aLUs 1 bu6mmoreka [IOK
https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41c292
4 JKu3HenesaTeIbHOCTh KICTKH 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
5} PazmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M KBMEHUYHUBOCTD 8 1.5 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE BpeMms 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292
9 PeszepBHOE BpeMms 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292
10 PeszepBHOe Bpemst 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 0 4
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11 KUIIACC

Ne ni/m HanmeHoBaHMe pa3e/ioB U TeM KosaunuyectBo yacos DJIEKTPOHHbBIE
NMPorpamMmbl Bceero Kontpoabubie | IIpakTuueckue | (umudposbie)
padoTbI padoTbI o0pa3oBaTte/ibHbIE
pecypcbl
1 DBOJIIONMOHHAS OWOIOT U 9 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE B pa3BUTHE )KU3HU Ha 9 0.5 bubnuorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl ¥ OKpYXKaromas cpeaa 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 bu6nmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE BpeMms 2 bubnnoreka [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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