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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tpu pa3paboTKe rporpamMmbl 10 610/IOTUHM TeOPETUUYECKYI0 OCHOBY /ISl OTIpe/iesieHUs TT0/IX0ZI0B
K (OPMHMPOBAHHUIO CO/IEP)KaHUs yueOHOro TipeaMeTa «BHOJOTHSI» COCTaBU/IM: KOHIIETITYa/IbHbIe
nosioxkeHrss PI'OC COO o B3anM00OYC/IOB/IEHHOCTH TieJiel, Co/iepyKaHusi, pe3y/IbTaToB 00yueHUs U
TpeOOBaHUH K YPOBHIO IOJATOTOBKH BBIMYCKHUKOB, TOJIOXeHHs 00 OOIMX IiefsiX Y TIPUHIUIAX,
XapaKTepH3yIIIUX COBpeMeHHOe COCTOsIHHe CHUCTeMbl cpefHero obiero obpasoBaHus B Poccuiickoit
denepaly, a TakKKe TIOJIOXKEHUS O crieluduKe OMOIOTHUH, €€ 3HAaUeHUH B TI03HAHUU )XUBOU TIPUPOZbBI
U obecrieueHHWM CyI[eCTBOBaHUsS uesioBeueckoro o6iiectBa. COrjiacHO Ha3BaHHBIM TIOJIOXKEHHSIM,
oripe/ie/ieHbl OCHOBHBIE (DYHKIUH TTPOTPaMMBbI 110 OHUOJIOTHH U e€ CTPYKTYpa.

[TporpaMmMa 10 OWONOTMM [AAéT TIpe/iCTaB/eHHe O IiefsX, 00 obmiell crpateruu oOyudeHHs,
BOCITUTaHWS W Pa3BUTHSI O00YUAIOLIUXCS CPeACTBaMHU yuyeOHOro mpeaMeta «buosorusi», onpeaenseT
o0si3aTesibHOE TIpeJJMETHOE COj/lep)KaHWe, ero CTPYKTYpY, paclipefie/ieHHe TI0 pa3jiefiaM U TeMaw,
PEKOMEH/IyeMYI0 MOC/IeZI0BaTe/IbHOCTh U3yUeHHsT yueOHOro MaTepHasia C yUéTOM MeXIPeAMETHBIX U
BHYTPUIIPEIMETHBIX CBsi3el, JIOTMKKM 00pa30BaTesbHOTO TIPOL[ecca, BO3PaCTHBIX 0COOeHHOCTel
00yyJaroImuxcsl.

B nmporpamme 10 6HO0JIOTHUM TaK)Ke YUWUTHIBAIOTCS TpeOOBaHHUS K TUIAHUPYEMbIM JIMYHOCTHBIM,
MeTarpeIMETHBIM U TPeJMETHbIM pe3y/jbTaTaM o00yueHHUs B (DOPMHUPOBAHWM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTeTbHOM /1esTe/IbHOCTH/yueOHBIX [IeHCTBUM 00yUaroIIUXCsi 0 OCBOEHUIO COZIePyKaHUsI
Ouosiornueckoro o6pa3oBaHusl.

B nporpamme 1o Ouonornm (10-11 kmaccel, 6a30BbI YpOBEHb) peaM30BaH TPUHILIUTI
TIPeEeMCTBEHHOCTH B M3yUeHUM OWosoruu, Garoziapsi uemy B Hel MPOCMaTpPUBAETCsI HAIPaB/IEHHOCTh
Ha pa3BUTHe 3HaHWM, CBsi3aHHBIX C (OPMHUPOBaAHWEM eCTeCTBEHHO-HayUHOTO0 MHPOBO33DeHUs,
I[eHHOCTHBIX OpHEHTAlUH JIMYHOCTH, 3KOJOTMYECKOTO MBIIUIEHUS, TIPe/ICTAaBIeHUH O 370POBOM
obpase ku3HU U OepeXXHbIM OTHOIIIEHWeM K OKDPY)Karolljel MpupogHoi cpefe. [loaTomy Hapsny C
H3yueHreM 00111e010/TOrHUeCKUX TeOPUH, a TAK)Ke 3HAaHUHN O CTPOEHHMM >KUBBIX CUCTEM Pa3HOTO paHTa
W CYIHOCTH OCHOBHBIX TPOTEKAlIUX B HUX TIPOL[ECCOB B TpOrpamMMe MO OHOJIOTHM y[ieieHO
BHUMaHWE KCII0/Ib30BaHMIO TIOJTyUeHHBIX 3HAHWUI B TTOBCEJHEBHOMW JKU3HU [/ PeIeHHs] PUKIaJHBIX
3ajlau, B TOM Umc/ie: MPOQUIaKTUKH Hac/eJCTBeHHBIX 3a00/ieBaHu uesioBeKa, MeJIMKO-TeHeTUUeCKOro
KOHCY/IbTUPOBaHMsI, OOOCHOBaHMs HSKOJIOTUUECKU 1[e1ec000pa3HOro TIOBEJeHUss B OKPY>KaloleH
TIPUPOZHOM Cpejle, aHa/lM3a BJUSHUS XO3fWCTBEHHOM [eATellbHOCTH UelioBeKa Ha COCTOsHUe
TIPUPOZHBIX W MCKYCCTBEHHBIX KOCHUCTEM. YCU/IeHWe BHUMaHHWS K TPUK/IaJHON HarpaB/eHHOCTH
yueOHOro rmpeaMeTa «BHONOTHsI» TMPOJUKTOBAHO HEOOXOAMMOCTBIO obecrieueHUst YCJIOBUM [IJist
pellieHusi OJHOW W3 aKTya/lbHBIX 3a/lau IIKOJBLHOTO OWOjoruyeckoro o0Opa3oBaHUs, KOTopast
nipeArionaraeT (GopMUpoBaHHe Yy OOYYaroL[UXCs CIOCOOHOCTH aJanTUPOBaThCS K W3MEHEHUSM
JMUHAMHUYHO pa3BUBAIOIIEr0Csi COBPEMEHHOTO MHPA.

buonorusi Ha ypoBHe cpegHero o6iero o6pa3oBaHus 3aHMMaeT BakHOoe MecTo. OHa
obecrieuriBaeT GOPpMHPOBaHUE Y 00YUAIOIUXCS TIPe/CTaB/IeHNi 0 HayYHOUM KapTHHE MUPA, pacIlupsieT
1 000011jaeT 3HaHUsSI O >KUBOU TMIPUPO/e, e€ OTIMUUTE/IbHBIX MPU3HaKaX — YPOBHEBOUM OpraHMU3aldd U
SBOJIIOIUM, CO37AET YCJIOBUS [/IsS: TIO3HAHWUS 3aKOHOB JKUBOW TMPHUPOABI, (POPMHUPOBaHUS
(yHKIMOHA/BHON IPaMOTHOCTH, HAaBBIKOB 3/10pOBOT0O U 6e30macHOro obpasa >KHU3HH, IKOJIOTHUeCKOro
MBIIIEHUS], I[EHHOCTHOTO OTHOIIIEHUS K )KUBOU TIPUPOJIE U UeTIOBEKY.

Bosibitioe 3HaueHWe OMOMOTHS UMeeT TaKXKe /ISl pellleHUs] BOCTIMTaTe/bHBIX U Pa3BUBAIOILUX
3afay cpefHero oOiiero obOpa3oBaHMs, CconManM3aluu obydaroumxcs. V3ydeHue Ouosiorvu
obecrieuriBaeT ycioBuUs Jyis  (ODMHUPOBaHUS MHTEJUIEKTYalbHbIX, KOMMYHHWKALIMOHHBIX U
WH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUUECKOW KY/bTYPbI, CIIOCOOCTBYET WHTerpaljii OMO/IOTHYeCKUX
3HAaHWUM C TIpe/CTaB/leHUSIMA W3 [JPYTUX yueOHBIX IpeJMeTOB, B YaCTHOCTH, (GU3WKH, XUMUUA U
reorpaduu. Ha3BaHHbIe MO/IOKEHHSI O TIpejHAa3HAUEHUM yU4eOHOTOo rpeaMeTa «BUOoIoTHs» COCTaBUIH
OCHOBY [I/Il OTpefie/ieHHs TIOAXOJO0B K OTOOpDY UM CTPYKTYPDHUPOBAHUIO €T0  COJ/iep’KaHUs,
TIpe/ICTaB/IeHHOTO B TTPOrpamMMe 110 OMOJIOTHH.

OT6op cozmepkaHus yuebHOro mipegMeta «buosiorusi» Ha 6a30BOM YpOBHE OCYIIIECTBIEH C
MO3WLIMH Ky/JbTypOCOOOpPa3HOTO TIOAXO0/a, B COOTBETCTBUM C KOTOPBbIM OOYYaroIIMecs [O/DKHBI



OCBOWTH 3HAHUS W yMEHWs, 3HauuMble 8 (OPMHPOBaHMs OOIIeH Ky/IbTYphl, OMpeAesIoIIe
ajZieKkBaTHOe TIOBe/leHWe uYe/ioBeKa B OKPY’)Kalolledl TNpUpOJHON cpefie, BOCTpeOOBaHHbBIE B
TIOBCE/THEBHOM J>KM3HU W TPAKTUYeCKOW [esiteslbHOCTH. Ocoboe MeCcTo B 3TOM cHCTeMe 3HAHUH
3aHMMAIOT 37IEMEeHThI COZlepKaHusl, KOTOpbIe C/Ty’KaT OCHOBOM /i1 JOPMHUPOBAHUS TIPeJCTaBIeHUNA O
COBDPEMEHHOW €eCTeCTBEeHHO-HayuHOW KapTHMHe MHpa W LIEHHOCTHBIX OpDUEHTAlUsX JIAYHOCTH,
CIOCOOCTBYIOIIMX T'YMaHU3aMK OH0I0rnyeckoro 00pa3oBaHusl.

CTpyKTypHUpOBaHWe CO/lep)KaHUsi yueOHOro Marepuasia B TMporpamMMe TI0  OHOIOTHM
OCYIIeCTBJ/IEHO C YYETOM MPHOPUTETHOTO 3HAYeHUs 3HAHUH 00 OT/IMUUTETbHBIX 0COOEHHOCTSIX YKUBOU
TIPUPO/IbI, O €€ YDOBHEBOM OpraHU3allviy ¥ 3BOJIFOIMK. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOro
npefMeTa «buomnorusi» BblleNeHbl CIeAyIoIiye CofepskaTenbHble TMHUM: «brosorvs kKak Hayka.
MeToapl HayyHOTO TIO3HaHWs», «KieTka Kkak Owuosiormueckass cuctema», «OpraHusm Kak
Ouonornyeckasi cucrema», «CrcreMa ¥ MHOrooOpasue OpraHHueckoro MHUpa», «OBOJIOLMS >KABOU
TIPUPO/TbD», «DKOCUCTEMBI U MPUCYIIFE UM 3aKOHOMEPHOCTH».

Llens wu3yuyeHus: yuyeOHOro mnpegmera «buosorws» Ha 06a30BOM ypOBHe — OBJaJieHHe
00y4JaroIyUMHCs 3HaHUSMH O CTPYKTYPHO-(YHKIIMOHA/bHOW OpPraHW3allid >KUBBIX CHUCTEM Pa3HOTO
paHra u nprobpeTeHre yMeHUH MCII0/I30BaTh 3TH 3HAHUS JI/ISI TPAaMOTHBIX JeHCTBUN B OTHOIIEHUU
00BEKTOB >KUBOW TIPUPO/IbI M PEIIIEHUS PA3/TUUHBIX )KU3HEHHBIX MTPOOJIEM.

Hoctkenne 1end wu3ydeHus: ydeOHoro ripeamera «buomnorusi» Ha 0a30BoM  ypoBHe
obecrieunBaeTCs pellieHueM CJle/IyIOLUX 3a/1au:

OCBOEHHMe 00yuaroIMMHCsl CHUCTeMbl 3HAaHWHA O OMO/IOTMUECKUX TeOpHsiX, yUeHHsX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THUIOTe3ax, TpaBUIax, CIy>Kal[uX OCHOBOM /i () OPMUPOBAHUS MPe/ICTaBIeHUH O
eCTeCTBeHHO-HAyYHOU KapTHHE MHPa, 0 MeTOJaX Hay4yHOro TO03HaHWs, CTPOEHHH, MHOT000pasuu U
0COOEHHOCTSIX JKUBBIX CHCTEM pA3HOTO YPOBHS OpraHU3allvy, BBIJAIOI[UXCS OTKPBITHSX U
COBPEMEHHBIX UCCJIe/J0BaHUSIX B OMOIOTHH;

(dopMupoBaHUe y OO0y4YarOIIMXCs T103HABaTeNbHBIX, HWHTE/JIEKTyalbHBIX W TBOPUYECKHUX
criocobHOCTel B MpoLjecce aHa/mI|3a JaHHBIX O MYTSAX Pa3BUTHS B OMO/IOTUM HayUYHbIX B3TJISIZIOB, el U
TIOZIXO/IOB K M3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OPraHU3aL[UM;

CTaHOBJIeHHe Yy oOyuaroumxcsi obujed Ky/abTypbl, (YHKI[MOHATBHOM TPAMOTHOCTH, Pa3BHUTHE
yMeHUI OOBSACHATH W OLIeHWBaTh SIBJIEHUS] OKDPY’KaloOIL[er0 MHUpa >KUBOW TIPUPOJbI Ha OCHOBAHUM
3HAHWM U OTIBITA, TIOYYeHHbIX TIPH U3yueHUH OMoIoTny;

(opMupoBaHye y 00yJaroXcsl YMeHHUH WUTIOCTPUPOBATh 3HauUeHWe OUOJIOrMYeCcKUX 3HaHUH B
MPaKTHUEeCKON [1eSITelbHOCTH YeJloBeKa, Pa3BUTHMM COBPEMEHHBIX MeJMLIMHCKUX TeXHOJOTUH M
arpob1oTexXHO/IOTHH;

BOCITUTaHWe YOEXKAEHHOCTM B BO3MOXKHOCTH TIO3HAHWs UeJIOBEKOM JKMBOM TIPHUPOJPBI,
HeoOX0AUMOCTH Oepe)KHOTO OTHOIIEHWsS K HeH, COOJIIOZIeHUs] STHUeCKMX HOPM TIPH TPOBeeHUU
Oro0rnYecKrx UCCIe0BaHNM;

OCO3HaHWe LIeEHHOCTH OWOJOTUYeCKUX 3HAHWM /ISl TIOBBIIIEHUS YPOBHSI HSKOJOTMYECKOM
KyJIBTYPHI, /7151 GOPMUPOBaHUsI HAYUYHOTO MUPOBO33pPEeHNS];

TpUMeHeHWe TIPUOOPETEHHBIX 3HAaHWKM W YMEHUH B TIOBCEJHEBHOW J>KU3HU /i1 OLIEHKH
TIOC/Ie/ICTBUI CBOEH [IesITe/TbHOCTH TI0 OTHOIIIEHHIO K OKPYXKAIoIlel cpefie, COOCTBEHHOMY 3/]J0POBBIO,
ob6ocHoBaHue U cobmojeHre Mep TIPOpUIaKTUKY 3ab0sieBaHUM.

B cucreme cpenHero obijero obpa3oBaHusi «buosiorusi», nM3ydaemas Ha 0a30BOM YpOBHe,
ABJSIETCST  00si3aTeNlbHbIM ~ yueOHBIM TIPeAMETOM, BXO/SIUM B COCTaB TIPeJMETHOM 00/acTH
«EcTrecTBeHHO-HayuHbIe TIPeAMETHI».

[nst u3yuenust 6uosorn Ha 6a30BOM ypoBHe cpefHero o0iero obpa3oBaHusi OTBOAUTCS 68
yacoB: B 10 knacce — 34 vaca (1 yac B Hefiesnto0), B 11 kacce — 34 yaca (1 yac B HefjeJio).



COJEPXAHUE OBYYEHUSA
10 K/ITACC

Tema 1. buosiorusa Kak Hayka.
buonorusi kak Hayka. CBsi3b OuWoMOTHU C OOIECTBeHHBIMH, TeXHWYeCKUMH W [PYTUMH
ecTeCTBeHHbIMHA HayKame, (unocodueli, STHKOW, 3CTETUKOW W TmipaBoM. Ponb Ouonoruu B
(hopMUpOBaHMY COBPeMeHHOW Hay4YHOU KapTUHbI Mupa. CrcTeMa 6MO/IOTHYeCKUX HayK.
MeToapl TIO3HaHUS >KUBOW TPUPOABI (HaO/OZeHue, SKCTIepUMEHT, OIHCaHhe, W3MepeHue,
K/accuduKalysi, MoJeTMpoBaHNe, CTaTUCTUUYeCKasi 00paboTKa laHHBIX).
JeMoHCcTpanum:
IToprpetsr: U. IapsuH, I'. Mengens, H. K. KonbLos, [Ix. YorcoH u @. Kpuk.
Tabmumiibl ¥ cxembl: «MeTofbl TTO3HAHUS )KUBOU TIPUPOABI».
JIaGopaTopHbIe 1 MpaKTHYeCKHe padoThI:
[Mpaktnueckass pabora Ne 1. «lcrosb30BaHWe pPa3/UUHBIX METO/OB TIPU  W3yUeHHUH
BrosiornuecKkrux 06LEKTOBY.
Tema 2. JKuBbIe cHCTeMBbI M UX OpraHu3alus.
JKuBbie cucteMbl (6HMOCHCTEMBI) KakK TpeiMeT u3yueHust 6rosioruu. OTIMUKe )KUBBIX CUCTEM OT
HeOpraHU4eCcKOu MpUpPOJbI.
CaoiicTBa 6rocucTeM U uX pa3HooOpa3uve. YPOBHM OpraHM3aliiyd OMOCUCTeM: MOJIeKYJ/ISIPHBIH,

K/IeTOUHBIH, TKaHEeBBIH, OpraHv3MeHHbIH, TMOMYJISILIMOHHO-BU/|0BOM, 9KOCHUCTEeMHBIN
(buoreorieHOTHUECKUIT), GUOC(EpPHBIH.
JeMoHCcTpanum:

Tabmuiipl ¥ cxembl: «OCHOBHBIe TTPU3HAKU XKU3HU», « Y DOBHU OpPTraHU3al[uU KUBOW TIPUPO/IbI».
O6opyzoBanue: Mmoziens MoneKysisl [JJHK.
Tema 3. XuMHUeCKHI COCTaB U CTPOeHNe KJ/IeTKH.
XVMHYeCKUM COCTaB KJIeTKU. XHMMHYeCKue 3JIeMeHTBbI: MaKpO3/eMeHTbl, MHUKDPO3JIeMeHTbI.

Bopa v MyuHepasibHbIe BelljecTBa.

®dyHKUWY BO/IbI M MUHEpa/bHBIX BelecTB B KiieTke. [lopgep>kaHre ocMoTHUeCKoro OanaHca.

benku. CoctaB u crpoeHue Oe/KOB. AMHWHOKHUC/IOTBI — MOHOMepbI GenkoB. HezameHuMble U
3aMeHHMble aMHUHOKHC/IOTHl. AMWHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYPbI O€/TKOBOM MOJIEKYIIbI
(mepBUuHasi, BTOPUYHAsi, TPeTMUHAasi U YeTBePTUYHAs CTPYKTypa). XUMHUUeCKHe CBOMCTBAa OeKOB.
Buonornyeckue GyHKUIMM OETKOB.

depmeHThl — OuWonoruyeckue Karanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN LIEHTP,
cybcrpaTHasi crien¢uuHoCTh. KodepmenTtel. Butamutbl. OTmumsi (epMeHTOB OT HEOPraHWYeCKUX
KaTajnu3aTopoB.

YrneBoapl: MoHOCaxapuzbl (T/0KO3a, pubo3a ¥ [e30Kcuprb03a), aucaxapuzibl (caxapo3sa,
JIaKTO03a) Y ToJ/IMcaxapyubl (KpaxmaJl, TJIMKOTeH, Lie//1r0/103a). bruonornueckue QyHKLUU yT1€BO/I0B.

Jlvunuper: Tpuraulepuabl, dhochomumuabl, crepousbl. ['uapodunsHO-THAPOGOOHBIE CBOWCTBA.
buonoruueckve QyHKUuM aunugoB. CpaBHeHHe YI/ieBOJOB, 0e/KOB U JIMIKJOB KaK HWCTOYHUKOB
SHepruu.

Hykneunossle kucnotsl: [JHK u PHK. Hykneotnabl — MOHOMepbl HYK/JIEUMHOBBIX KHUCJIOT.
Crpoenue u pyHkuuu THK. Ctpoenue u ¢pyukuuy PHK. Bugelt PHK. AT®: cTpoenue v ¢pyHKLMY.

[uTosorusi — Hayka o kieTke. KieTouHasi Teopust — mprMep B3auUMOZEeUCTBUS Uzel U (akToB B
HAy4YHOM I103HaHUU. MeTo/bl U3yUeHus K/IeTKH.

Knerka kKak 1iesiocTHasi kKuBasi cucteMa. OOiue TpU3HAKU KJIETOK: 3aMKHYTasi Hapy)KHasi
mMeMOpaHa, Mosiekysibl JJHK Kak reHeTHuecKuii anmapar, CicTeMa ClHTe3a beska.

Tunbl  KJIETOK: 9yKapuoThyecKas W TIpokapuoTthyeckas. Oco0eHHOCTH  CTpOeHust
NPOKAPHOTUYECKOW KieTKd. KiertouHast creHka Oakrepumii. CTpoeHHe >3YKapUOTHYECKOW KIIeTKH.
OCHOBHbIE OT/IMYMSI PACTUTE/IbHOM, )KUBOTHOU Y TPUOHOM KITeTKU.



[ToBepXHOCTHBIE CTPYKTYpbl K/JI€TOK — KJ/eTOUHasi CTeHKa, IJIMKOKAJUKC, HX (yHKLUU.
[Mna3maruueckass MemOpaHa, eé cBoiWcTBa W (QyHKIuM. ILlurornasma U e& OpraHOW/BI.
OpHomeMOpaHHble opraHouzbl KiaeTkd: OIIC, ammapar Iosmbmpku, mu3ocomsl. IlomyaBTOHOMHBIE
OpraHou/ibl K/eTKU: MUTOXOHZPHWH, MacTuzbl. [IporcxokzeHre MUTOXOHJPUM W TulacTuz. Bupel
riactuz. HemeMOpaHHbIe OpraHOW/bI KJIETKA: pUO0OCOMBI, K/IETOUHBIN L[eHTp, LIEHTPUOJIN, PeCHUYKH,
XTyTUKW. OYHKLIMY OPraHOMZ0B K/IeTKU. BKitoueHust.

Slnpo — perynsaTopHBIA LjeHTp KieTku. CTpoeHue sjpa: sifepHasi 000/0YKa, KapHOIIa3Ma,
XPOMAaTHH, JPbIIIKO. X POMOCOMBI.

TpaHCropT BeLecTB B K/IeTKe.

JleMoHCTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. [llneipen, P. Bupxos, [bx. YorcoH, ®@. Kpuk,
M. YunkuHc, P. ®pauknul, K. M. bap.

Huarpammel: «PacripefiesieHrie XUMHUYeCKUX 37IeMEHTOB B HE)KUBOU NpUpoJie», «Pacrnpesenenne
XMMHUUYECKUX 3/IEMEHTOB B JKUBOM MPUPOJE».

Tabmurp u cxembr: «Ileproguueckasi Tabuija XMMAYeCKUX 3/1eMEHTOB», « CTPOeHHe MOJIEKYIbI
BO/IbI», «brocrHTe3 Genka», «CTpoeHUe MoJieKy bl 6enka», «CtpoeHue depmeHTa», «HykienHOBbIe
kuciioTel. [JHK», «Ctpoenue monekynbel AT®», «CTpoeHre 5yKapuOTHUYeCKOW KiieTKn», «CTpoeHue
JKUBOTHON K/IeTKW», «CTpoeHue pacTUTeTbHOW KieTKu», «CTpoeHHe MPOKapUOTUYeCKOW KIIeTKW»,
«CTpoeHue s/ipa KIeTKW», «YTIeBOAbD», «JIUnuas».

Ob6opyoBaHMe: CBETOBOWM MMKDPOCKOI, 000py/AoBaHWe [Jisi TIpOBeJieHUsi HaOIr01eHuM,
M3MepeHHH, SKCTIIePUMEeHTOB, MUKPOIIperapaThl PACTUTe/bHBIX, )KUBOTHBIX U OaKTepHasbHBIX K/IETOK.

JIaGopaTopHbIe H MpaKTHYeCcKHe padoThI:

JlabopaTopHast pabota Ne 1. «/3yueHune KaTaJUTUUECKOW aKTUBHOCTH (DePMEHTOB (Ha IpUMepe
amusiasbl WK KaTajaasbl)».

JlabopaTopHasi pabota Ne 2. «/3yueHue CTpOeHHUsI KI€TOK PaCTEHHWH, >KUBOTHBIX M OaKTepHid
T10/; MMKPOCKOIIOM Ha FOTOBBIX MUKpOIIperiapaTax v Ux OlMCaHue».

Tema 4. ) Ku3HeeaTeIbHOCTh K/I€TKH.

OOMeH BelecTB, WM MeTabom3M. AccUMWIALUA (T/IaCTUUeCKUN OOMeH) U IUCCUMUIISILIUS
(sHepreTrueckuii 00MeH) — /1B CTOPOHBI eJMHOTO TIpoIiecca MeTabomm3ma. Pojib 3aKOHOB COXpaHeHHsT
BeIlleCTB U SHepruy B IOHMMaHUM MeTabom3ma.

Turel oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHBIA. Ponb hepmeHTOB B 0OMeHe BeljecTs
Y IpeBpallleHnH SHEPTUU B KIIeTKe.

@®otocuHTe3. CperoBassi M TeMHOoBasg (a3bl ¢orocuHTesa. Peakimu — ¢doTocuHTe3a.
OddekTrBHOCTL (poTOCHHTe3a. 3HaueHUe (OTOCUHTe3a AJis >KU3HU Ha 3emsie. BiusHue ycioBui
cpezbl Ha (POTOCHHTE3 M CIIOCOOBI TTOBBIIIEHHS €eT0 MPOJYKTUBHOCTH Y KyJ/IbTYPHBIX PaCTeHHM.

XemocuHTe3. XeMOCHUHTe3UpyHolre OakTepun. 3HaueHre XeMOCHHTe3a [Jisl )KU3HU Ha 3emiie.

OHepreTrueckruii 0OMeH B KjeTKe. PacirieriieHre BeIlleCTB, BbljlelieHHe W aKKyMyJ/IMPOBaHHE
SHepryu B KJleTKe. JTarbl SHepreTuueckoro oomena. I'mkonus. BposkeHue u ero Busl. KuciopogHoe
OKHC/IeHWe, WIM K/eToyHoe JbixaHue. OxuciuTenbHoe (ocopunupoBaHue. O((PeKTHUBHOCT
3HepreTuueckoro obmMeHa.

Peakijun matpuuHoro cuHTe3a. ['eHeTnueckas nHpopmauus 1 [THK. Peanusanys reHeTHyeckoi
vH(popMaLMy B KieTKe. ['eHeTMUeCKM KOJ, U ero CBOWCTBA. TpaHCKPHWIILMS — MaTPUYHBIN CUHTE3
PHK. TpaHcmsiust — GuocuHTe3 Oenka. JDTambl TpaHCASAUWU. KoaupoBaHWe aMHHOKHCIOT. Ponb
pubocom B 6rocuHTe3e Oesika.

Hexknerounsle ¢opMbl U3HU — BUpPYChl. VcTtopusi oTKpeITHs BHpycoB (. V. VBaHOBCKUIA).
OcobeHHOCTH CTpPOeHMsS W JKM3HEHHOTO LWKAa BUPycoB. bBakrtepuodaru. BosesHu pacreHuid,
JKUBOTHBIX M Ue/iOBeKa, BbI3blBaeMble BHpycamMH. Bupyc ummyHogeduuura uenoBeka (BUY) —
Bo30yauTenis CIIWIa. OG6paTHass TpaHCKPHIIMsS, peBepTa3a W WHTerpasa. IlpoduiakTika
pacrnpocTpaHeHus! BUPYCHBIX 3a00/1eBaHuiA.

JleMoHCTpanuu:

[Toprpetsr: H. K. Konbnos, [I. N. BanoBckuy, K. A. Tumupsses.



Tabmuiel 1 cxembl: «Turbl nMuTaHus», «MeTabomu3m», «MUTOXOHAPUS», «IHEpreTUyeCcKui
obmeH», «Xoporact», «®@oTtocuHTes», «Ctpoerue JJHK», «CTpoeHue U GyHKLIMOHMPOBaHHe I'eHa»,
«CuHre3 Oenka», «['eHeTHueckuit Koy, «Bupycel», «bakrepuodaru», «CTpoeHHe U >KU3HEHHBIN
1k Bupyca CITMIa, 6akTeprodara», «Permkarmst JTHK».

O6opyoBaHue: MoJe/TU-armIMKanuy « Y apoenue [JHK u Tpanckpurniysi», «brocunTes 6enka»,
«CTpoeHue K/1eTKnu», MoZesb CTpyKTypbl JTHK.

Tema 5. PasMHO)XeHHe M MHAMBH/ya/IbHOE pa3sBUTHEe OPraHU3MOB.

KneTouHeld LMK, WIA >KU3HEHHbIM LMKA KiaeTku. VHrtepdasa u wmwuto3. Ilporneccsi,
npoTekawoue B HHTep¢ase. Peruivkanusi — peakuyusi MaTpuyHoro cuHrtesa [IHK. CrpoeHue
XpPOMOCOM. XPOMOCOMHBIN HabOp — KapuoOTHIL. [JUTUIONHBINA U TaryIOWAHbIM XpOMOCOMHbIE HabOPBI.
Xpomatuasl. Llutonornueckrie 0OCHOBBI pa3MHOXXEHUSI U UHAWBU/YaJIbHOTO Pa3BUTHUS OPraHU3MOB.

Henenune knetku — muto3. Ctaguu mutosa. [Iporeccel, mpoucxojsiyue Ha pasHbIX CTausxX
MuTO3a. Bronornueckunii CMbIC/I MUTO3a.

[Tporpammupyemasi rubesb KJIeTKH — aronTo3s.

dopmbl pa3MHOKEHUsI OpraHM3MOB: Oecriosioe u mosioBoe. Buzbl 6ecriosioro pasMHOXKEHHUS:
JlefieHle HaJBoe, TIOUKOBaHWe OJHO- U MHOTOK/IeTOUHBIX, CIIOpOOOpa3oBaHUe, BereTaTUBHOE
pasMHOKeHHe. VICKyCCTBeHHOe KJIOHUpOBaHWe OPraHu3MOB, ero 3HaueHue /IS CeJIeKLIUHN.

[TosoBOe pa3MHOKeHUe, ero OTJMUUs OT becromnoro.

Metios. Ctaauu meiio3a. ITpoueccsl, mpoucxosiye Ha CTaAusaX Meo3a. [loBegeHre Xxpomocom
B Metio3e. KpoccuHrosep. bronornueckrii CMbIC U 3HauUeHue Melo3a.

FameroreHe3 — mporjecc 0Opa3oBaHMs TIONOBBIX K/I€TOK Y JKUBOTHBIX. [10/IOBbIe >Keye3bl:
CeMeHHUKM U sWyHUKU. OOpa3oBaHMe M pa3BUTHE TIOJIOBBIX K/IETOK — TrameT (CriepMaTo30uf,
AWIEK/IeTKa) — criepMaToreHe3 U oBoreHe3. OcOOeHHOCTH CTPOeHUs SHIEKIETOK W CIIepMaTO30H/I0B.
OnnogorBopenue. [lapreHoreHes.

VuavBuayanbHOoe pa3BuTHe (OHTOreHe3). DOMOpHOHAnbHOe pa3BuTHe (3MOpHoreHe3s). OTarlbl
SMOPUOHA/ILHOTO Pa3BUTHSI Y TI03BOHOYHBIX >KWBOTHBIX: JIpoOJieHHe, TacTpyJisiLusi, OpraHoreHes.
[TocTomOproHanbHOe pa3BuTHe. TWIbl TOCTAMOPHUOHANMBHOTO Pa3BUTHS: TIPSIMOE, HeTpsiMoe
(yTmuvHOYHOe). BiusiHWMe cpefbl Ha pa3BUTHE OPraHM3MOB, (AKTODPbI, CIIOCOOHbIE BbI3LIBAThH
BPOXZEHHbIE YPO/CTBA.

Poct u pasButve pacteHuil. OHTOreHe3 I[BeTKOBOTO pacTeHHUs: CTPOEHWe CeMeHM, CTaJuu
pasBUTHSL.

JleMoHCTpanuu:

Tabmurpr 1 cxembl: «DOpMBI pa3MHOXKEHHsI OPraHU3MOB», «/[BOIHOe OIUIOOTBOpEHHE Y
L[BETKOBBIX pacTeHUi», «BereraTBHOe pa3MHO)KeHHe pacTeHUi», «JleneHue K/IeTKH OaKTepuii»,
«CTpoeHHe IO/OBBIX KJIeTOK», «CTpoeHrne XpOMOCOMBI», «KeTouHbI IUKM», «Permmkanusa JTHK»,
«Mwuro3», «Meiio3», «IIpsmoe u HempsMoe pa3BuTHe», «['ameToreHe3 y MJ/IEKONUTAIOLIUX U
yesnoBeka», «OCHOBHbIE CTaZIUM OHTOTeHe3a».

Ob6opyoBaHMe: MUKDPOCKOI, MUKporiperapatbl  «CriepMaTo30u/ibl  MJIEKOMUTAIOILIEro»,
«fWekneTka MeKONUTaroLero», «KapuokuHe3 B K/IeTKaxX KOpeLIKa JiyKa», MarHUTHash MOZeJib-
anmuvkanus «lenenue knetku», mogens THK, mogens Metada3HoOl XpOMOCOMBI.

JlabopaTopHbIe U MIPpaKTHUYeCKHe paboThI:

JlabopatopHasi pabora Ne 3. «HabmofjeHre MUTO3a B K/leTKax KOHUMKA KOpeIlKa JyKa Ha
rOTOBBIX MUKpOIIperiapaTax».

JlabopaTtopHasi pabora Ne 4. «V3yueHue CTpOeHUsI TIOJIOBBIX K/JI€TOK Ha T'OTOBBIX
MUKpOIIpernaparax».

Tema 6. Hac/iegCTBeHHOCTh ¥ U3MEHYUBOCTb OPraHU3MOB.

[TpeameT u 3afaun reHeTHKH. VIcTOpYS pa3BUTHS reHeTHKU. POJb [IUTOIOTMY ¥ SMOPHOJIOTHH B
CTaHOBJIEHUM TeHeTHKU. BK/asi pOCCHMMCKUX U 3apyOe)KHBIX YUEHBIX B Pa3BUTHE T'eHeTHUKU. MeTo/bl
reHeTHUKH (TMOpUO/IOTUUeCKUH, [[UTOTeHeTHUeCKUH, MOJIeKY/IApHO-TeHeTuueckuii). (OCHOBHBIE
reHeTHYeCKue MOHATHUSA. ['eHeTUUecKass CMMBOJIMKA, UCI0/Ib3yeMasi B CXeMax CKpeLUBaHuM.



3aKOHOMEPHOCTH Hac/ie/|[0BaHUs TIPU3HAKOB, ycTaHOBieHHble I'. MengeneM. MoHorubpugHoe
CKpellBaHWe. 3aKOH eAuMHO0Opa3uss rubpuoB TMepBOro TMokojeHus. [IpaBU/IO [JOMUHHDOBaHUS.
3aKOH paclijeryieHUs NpU3HaKoB. ['uroresa ynctorel ramet. [1o/iHOe U HeroJ/IHOe JOMHUHUPOBaHKe.

OurnbpusHoe  CKpelUBaHUe. 3aKOH  He3aBUCUMMOIO  Hac/jle[oBaHUSl  IPU3HAKOB.
LluToreHeTHUeCKHWEe OCHOBBI AWTHOPUIHOTO  CKpeIMBaHUWS. AHaIM3UpyHIjee CKpeIrBaHue.
Vicnonb3oBaHue aHaMM3UPYIOLLEro CKpelyMBaHusl Jijist OTipe/iesieH sl TeHOTHIIa 0COOMU.

CuerieHHOe Hacjie/loBaHue Tpu3HakoB. Pabora T. MopraHa Mo ClieryIeHHOMY Hac/ieZiJ0BaHUIO
reHoB. Hapy1ieHue cueryieHUst TeHOB B pe3yJ/ibTaTe KpOCCUHIOBepa.

XpOMOCOMHas Teopus Hacae[CTBeHHOCTH. ['eHeTuueCcKue KapThl.

lenetuka mosia. XpOMOCOMHOe OrlpefiejieHHe I10j1a. AYTOCOMBI U I10/I0Bble  XPOMOCOMBI.
['omorameTHsble ¥ reTeporamMeTHble OpraHvM3Mbl. HacejoBaHre NpU3HAKOB, CLIeIVIEHHBIX C [10JI0M.

N3meHunBOCTb. BHbl M3MEHUMBOCTU: HeHaC/e/CTBEHHass U Hac/ieAcTBeHHas. Poib cpefpl B
HeHac/Ie[JICTBEHHOW  W3MEHUMBOCTH.  XapaKTepUCTHKA  MOAW(MUKALIMOHHOW  WM3MEHUYMBOCTHU.
BapuanmoHHblii psi; ¥ BapualMoHHas KpuBas. Hopma peakuum mnpu3Haka. KosvuecTBeHHble U
KaueCTBeHHbIe TIPU3HAKU U UX HOpMa peaklyy. CBoMCTBa MOAUDUKALMOHHON U3MEeHUUBOCTH.

HacnencTBeHHas, WIM TeHOTUIMUECKasi, W3MeHUWBOCTb. KomOWHaTWBHAasi W3MEHUYUBOCTD.
Meii03 1 TIOJIOBOM TIPOIIeCC — OCHOBAa KOMOMHATUBHON M3MEHUMBOCTH. MyTal[MOHHAs! U3MEHUUBOCTD.
Knaccugukanys myTanuii: reHHble, XPOMOCOMHbIe, TeHOMHble. YacToTa M MPUUMHBI MYyTalLUU.
MytareHHble (akTopbl. 3aKOH TI'OMOJIOTMUECKUX psZIOB B Hac/ae[CTBeHHOM u3MeHumBocTH H. W.
Basuiosa.

BHesiiepHas Hac/ieICTBEHHOCTb U U3MEHUYMBOCTb.

lenetuka 4esoBeka. Kapuorurn uyesnoBeka. OCHOBHble MeTOZbl TeHETUKM 4YeJIOBeKa:
reHeasIoTHYeCKuid, OJTM3HEIOBbIM, LIUTOreHeTUYeCKU, OMOXUMUYeCKUH, MOJIEKY/IIPHO-TeHeTHUeCKHUH.
CoBpeMeHHOe oripe/ie/ieHle eHOTUIIA: [T0JTHOTeHOMHOe CeKBeHHWpOBaHWe, FeHOTUIIMpPOBaHue, B TOM
yncie ¢ momomeio IIIIP-anamu3a. HacnepcTBeHHble 3a0o/ieBaHMsI ueiOBeKa: TeHHble 00se3HH,
Gosie3H C Hace[CTBEHHOM TIpeZpacrioNioKeHHOCTbI0, XpOMOCOMHbIe Oosie3Hu. Comaruueckue U
reHepatuBHble MyTalui. CTBOJIOBble K/IeTKW. [IpUHIMIIBI 3/10pOBOrO 00Opa3a »KWU3HH, JUArHOCTHKH,
NpOQU/IaKTUKKA W JieueHUs TeHeTHuecKux 0osie3Heil. MeauKo-TeHeTUueckoe KOHCYJIbTUPOBaHUe.
3HaueHHe MeUIIMHCKONH TeHETHKH B TIPeJOTBpAIleHHH W JIeYeHWH TeHeTHUeCKuX 3abosieBaHUN
yesioBeKa.

JleMoHCcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. UerBepuko, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunios.

Tabmuiipl U cxeMbl: «MOHOTMOPUHOE CKPeIMBaHKe U ero UTOreHeTHuecKasi 0CHOBa», «3aKOH
paciieryieHuss W ero LUTOreHeTHYecKas OCHOBa», «3aKOH UHMCTOThI TaMmeT», «JurubpumHoe
CKpelMBaHue»,  «LluTonorvyeckre  OCHOBbI ~ AWTMOPUIHOTO  CKpelMBaHUs»,  «Meio3»,
«B3aumoieliCTBUe asie/ibHbIX TeHOB», «['eHeTHueCcKue KapThl pacTeHWM, >XUBOTHBIX U 4Ye/IOBEKa»,
«I"eHeTyKa nosia», «3aKOHOMEPHOCTU HacJleJ0BaHuUs, CLIEIUIEHHOIO C I10JIOM», «KapuoTHUIIbI yesioBeKa
Y )KUBOTHBIX», «BU/Ibl ©3BMEHUMBOCTH», «MoauduKalloHHasi U3MeHUHMBOCTb», «HacnenoBaHue pesyc-
(akTopa», «['eHeTHKa rpyIin KpoBu», «MyTal[MOHHasi ©3MEHUUBOCTbY.

O6opymoBaHMe:  MOJe/NU-almuIMKaluu ~ «MoHOruOpuiHOe — CKpeljuBaHue»,  «HerosHoe
JOMUHUpPOBaHUe», «JurubpugHoe ckpeliuBaHue», «[lepeKpécT XpoOMOCOM», MHUKPOCKON U
MUKpornpernapaT «/lpo3oduna» (HopMa, MyTaliuu (GOpMbI KPbIJTLEB U OKPACKH Tesia), Tepbapuii «I'opox
TIOCEBHOM».

JlabopaTopHbIe U IPaKTUUYeCKHe paboThI:

JlaboparopHass pabora Ne 5. «M3yueHWe pe3y/sbTaTOB MOHOTMOPHAHOTO W AUTHOPHIHOTO
CKpelllMBaHus y p030(u/bl Ha TOTOBLIX MUKpOTIperapaTax».

JlabopaTopHasi pabora Ne 6. «M3yueHue Mogu(UKAIIMOHHON HW3MEHUMBOCTH, TOCTPOEHUe
BapUAaLIMOHHOTO Psi/la U BapUaLlMOHHOW KPUBOM».

JlabopaTopHasi pabota Ne 7. « AHa/mu3 MyTaluii y po30(dusbl Ha TOTOBBIX MUKPOIIperapaTax».

[Tpaktryeckast pabora Ne 2. «CocTaB/ieHHe U aHa/IU3 POJJOC/IOBHBIX UeIOBEKay.



Tema 7. Cenexkuus opranu3MoB. OCHOBBI OMOTeXHOJIOTHH.

CeslekLlMs KaK HaykKa M MpoLecC. 3apok[eHue CeeKLMU U JoMecTUKauus. Yuenuve H. N.
BaBunoBa 0 1ieHTpax TIPOMCXOXKJAEHUSI U MHOrooOpasust KyJbTYPHbIX pacTeHuid. LleHTphI
TIPOUCXOXK/IEHUS IOMALIHUX )XUBOTHBIX. COPT, MOPO/AA, LLITAMM.

CoBpemMeHHble MeTO/[bl CelleKLIMM. MaccoBblii M WHIUBHYya/lbHbI OTOOPBI B CeJIeKLUU
pacTeHui W >KMBOTHBIX. OlleHKa 3KCTepbepa. BiM3Kopo/CTBeHHOe CKpeljiBaHHe — WHOPHWHT.
Yucrass muuusi. CKpelvBaHHe YMCThIX JUHUNA. ['eTepo3uc, v rubpuaHas cuia. HepojcTBeHHOe
CKpeljuBaHye — ayTopuauHr. OTanéHHas rudpuar3alys v eé ycrexy. VICKyCCTBeHHbIM MyTareHe3 1
T0JlyuyeHre MOUIIONI0B. JJOCTY)KeHHs celeKLIUU paCcTeHU, J)KMBOTHBIX 1 MUKPOOPraHU3MOB.

buorexHosoruss Kak OTpacib TMPOU3BOACTBA. ['eHHasd wuHXKeHepus. OTambl CO3[AHUSA
pekoMm6buHanTHOM [THK 1 TpaHcreHHbIX opraHu3moB. KieTouHast uHxeHepusi. KiieTouHble KyJIbTYpBbI.
MUKpOK/IOHa/IBHOE pasMHOXKeHue pacTeHuH. KiionupoBanue BbICOKOIIPO/YKTUBHBIX
CeJIbCKOXO3SIMICTBEHHBIX OPraHM3MOB. DKOJIOTMUecKre U 3Thudeckue mpobsembl. 'MO — reHeTuuecku
MOM(ULIMPOBaHHbIe OPTaHU3MBI.

JemMoHCcTpaLuu:

[Toptpertsr: H. 1. BaBunos, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @. V1BaHOB.

Tabmuiipl ¥ cxembl: KapTa «LleHTpbI MPOUCXO0XK/AeHUST 1 MHOT000pa3usi Ky/IbTYPHBIX PaCTeHU»,
«[Topofibl AOMAIIIHUX >KUBOTHBIX», «CopTa KyJ/JbTYPHBIX pacTeHWi», «OTaanéHHas TUOpUAM3arivis»,
«Pabortnl akagemrka M. ®. VBaHoBa», «Ilomumnnongus», «O0ObeKTbI OMOTEXHO/IOTHW», «KeTouHble
KYJ/IbTYPbI U KJIOHUpOBaHHe», « KOHCTpyupoBaHUe U MepeHoC TeHOB, XPOMOCOM».

O6opyioBaHMe: MYJ/ISDKU TUIO/IOB U KOPHETUIO/IO0B AUKUX (POPM U KYJIbTYPHBIX COPTOB PaCTeHUH,
repbapwmii «Ce/TbCKOXO3SIUCTBEHHBIE PACTEHUS.

JIaGopaTopHbIe 1 MpaKTHYeCKHe padoThI:

OKCcKypcusi «OCHOBHbIE MeTObl M [JOCTW)KEHUs] CeleKUWW pPACTeHWH W JKUBOTHBIX (Ha
CeNIeKLIMOHHYI0 CTaHLUI0, TUIEMEeHHYH (epMy, COPTOMCHBITATE/NbHbIM YyuaCTOK, B TeIJIMUHOEe
XO03SIMCTBO, Tab0PaTOpPHI0 arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 K/TACC

Tema 1. DBo/IIOLIHOHHAsA OHOJIOTHSA.

[IpeanochiIKM BO3HUKHOBEHHSI 9BO/IOLMOHHOM TEOPUH. DBO/IIOLIMOHHAS TeOpHsl U eé MeCcTo B
6uonoruu. BavsiHue SBOMIOLIMOHHON TeOPUU Ha Pa3BUTHe OMOJIOTHY U PYTHX HayK.

CugieTesibCTBa 3BO/MIOLMU. [lasieoHTONIOrMYECKYe: T10C/Ie0BaTe/IbHOCTL IOSIBJIEHUSI BHUJOB B
T1a/IeOHTOJIOTMUeCKOM JIeTOIUCH, TepexofHble ¢opmbl. buoreorpaduueckre: CX0ACTBO U pasivuue
(ayH u (y10p MaTeEpUKOB U OCTPOBOB.

OMmOpuosioriyeckre: CXOACTBA M Pa3/iMuusi 3SMOPHMOHOB pa3HBIX BH/IOB TO3BOHOYHBIX.
CpaBHUTe/IbHO-aHaTOMUUEeCKHe: TOMOJIOTUYHbIE, aHa/IOTUYHbIe, PyZAUMeHTapHble OpraHbl, aTaBU3MbI.
MonekyisipHO-OMOXMMHUYeCKHe:  CXOACTBO  MEXaHM3MOB  HAC/AeJCTBEHHOCTH UM  OCHOBHBIX
MeTaboMuecKuX MmyTel y BceX OpraHu3MoB.

OBosiroloHHas Teopus Y. [lapBuHa. IIpeAnocbulku BO3HUKHOBEHUS AapBUHHU3MA. [IBIKyLue
CWIbl 3BOJIIOLIMM BUZOB 10 [lapBuHYy (M30BbITOUHOE pa3MHOKeHHe TPU OrPaHUYeHHOCTH PecypCoB,
Heorpe/ieIéHHast I3MEeHUYMBOCTh, O0pb0a 3a CyIjeCcTBOBaHKe, eCTeCTBeHHbIN 0TOOD).

CuHTeTnueckas Teopus 3Bo/itoLnd (CT3) U eé 0CHOBHBIE MTOJI0KEHUS.

Mukpossomonus. [Tonysianus Kak ejuHULA BUIa U SBOJIFOLIUU.

[Bwxyie cuibl ((pakTopbl) 35BOMIOLMM BUJOB B IpUpofe. MyTallMOHHBIM T[poliecC U
KOMOHMHATHBHAsi U3MeHUMBOCTb. [10My IsILiOHHbBIE BOJIHBI U Apeiid reHoB. M30/s1ust 1 MUTpaLiys.

EcrecTBeHHbIN 0TOOp — HarpaB/soLUi (akTop 3BOMOLMKA. POPMBI €CTeCTBEHHOT0 0TOOPA.

[Tpucrocob1eHHOCTh OPraHU3MOB Kak pe3y/bTaT 3BOJIIOLMU. [IprMepsl mpucnocobsieHnit y
opraHu3moB. ApoMop(}o3bl U UAM0aJanTaluu.



Bupg wu BuzjooOpasoBanue. Kputepuu Buzja. OcHoBHble ¢GOpPMBI  BU000pa30BaHUS:
reorpauueckoe, 3K0J10ru4yeckoe.

Makpossomorys. @DopMbl  3BOMIIOLUMM:  (UIeTUYecKas, [UBepreHTHas, KOHBepreHTHas,
napasuienbHas. HeobpaTumMocThb 5BOJIOLUH.

[IpoucxoxzaeHue OT HecCleLMalIU3UpPOBaHHBLIX MpeAKoB. IIporpeccupyrolas creryanvsaLys.
AariTvBHas pajyvaLysi.

JleMoHCcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkerb,
@. Mrosmnep, A. H. Ceseprios.

Tabmunpl u cxembl: «Pa3BuTHe OpraHMYeckoro Mupa Ha 3emsie», «3apo/bllld MO3BOHOUHBIX
JKUBOTHBIX», «ApxeonTepukc», «@Dopmbl O0OpbOBI 3a CylllecTBOBaHUE», «ECTeCTBeHHBI OTOOpY,
«MHoroobpa3ue COpPTOB pacTeHHi», «MHoroobpasue TIOpOZ, JKUBOTHBIX», «[lomynsimm»,
«MyTaloHHasi W3MEeHUUBOCTb», «Apomopdo3sbl», «Vauoaganrarmm», «OOmjas gereHeparys»,
«[IBWKyll[Me CUbl 3BOMIOLIMK», «Kapra-cxema MmapiipyTta myremiectBusi U. lapBuHa», «bopbsba 3a
cymectBoBaHue», «lIpucriocobnmeHHOCTb OpraHu3MoB», «['eorpaduueckoe BHAOOOpa3oBaHMEe»,
«DKoJioruueckoe BU000pa3oBaHue».

O6opyzoBaHye: KOJIeKIYs HaCeKOMBIX C Pa3lWYHbIMU THUIAMH OKPAacKd, Habop IJIOfOB U
ceMsiH, KosuleKiusi «[IprMepbl 3allUTHBIX TPUCIIOCO0/IeHU Yy >KUBOTHBIX», Mojesb «OCHOBHbIE
HarpaB/IeHUs 3BOTIOLUN», 00BEMHast MoZiesTb «CTPOeHHe TOJIOBHOTO MO3Ta TI03BOHOUYHBIX».

buoreorpaguueckasi kapta Mypa, KoyieKLusi «P@opMbl COXPaHHOCTU UCKOMAaeMbIX )KUBOTHBIX U
pacTeHul», MoJenb anruvkauus «[lepekpéct XpomMocom», BiaKHble mpernapaTel «Pa3Burtue
HacekoMoro», «Pa3BuTHe /Arylikd», MUKponpenapaT «Jlpo3oduna» (Hopma, MyTauuu (DOpMBI
KPBUIbEB Y OKPaCKH Tesa).

JIaGopaTopHbIe 1 MpaKTHYeCKHe padoThI:

Jlabopatophast pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(}O/IOTHYECKOMY KPUTEPUIO».

JlaboparopHast pab6ota Ne 2. «OnucaHue npucrnoco61eHHOCTH OpraHu3Ma U eé OTHOCUTE/IbHOTO
XdapdKTepa».

Tema 2. Bo3HMKHOBeHMe U pa3BUTHE )XM3HU Ha 3emiie.

[loHayuHBble TIpe/iCTaBIeHNs O 3apOXKAeHNH KU3HNA. HayuHble TMroTessl BOSHUKHOBEHUS JKU3HU
Ha 3emsie: abuoreHe3 W IMaHCTiepMHsi. XUMHUUecKasi 3BOJIIOLUS. AOGUOTeHHBbI CUHTEe3 OpraHuuecKux
BeleCTB W3 HEOpPraHWYeCKHX. OKCIepUMeHTa/JbHOe IMOATBep)KAeHWe XWMHUYeCKOW 3BOJIIOLIUU.
HauanbHble Tarnbl 6uosiorndeckoit sBostoluu. ['unoresa PHK-mupa. ®@opmupoBaHre MeMOpaHHbBIX
CTPYKTYP ¥ BO3HUKHOBEHHe IPOTOK/IeTKU. [lepBble KjeTKM W uX 3BooLusA. PopMuUpoBaHue
OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.

Pa3ButHe xu3HM Ha 3eMJie 110 3paM M nepuogaM. Karapxeu. Apxelickast U IPOTePO30MCKast 3pbl.
[Maneo3olickasi 3pa W e€ Tepyuo/bl: KeMOpUNCKWM, OpJOBUKCKUM, CHIyPUHCKHUM, [€BOHCKUMH,
KaMeHHOYTOJIbHBIW, TePMCKUM.

Mes3o030i1CcKasi 5pa U eé repuo/bl: TPUACOBBIN, FOPCKHH, MEJIOBOM.

KaliHo30i1cKas 3pa 1 eé repuo/pl: NaaeoreHOBbIM, HeOTeHOBBIN, aHTPOIIOr€HOBBIM.

XapakTepyucTHMKa K/i¥maTa U TeoJIoTMUeCcKux IporeccoB. OCHOBHbIe 3Tambl 3BOIOLMA
PaCTUTeNbHOTO M KUBOTHOTO MHpa. ApoMop(o3bl Y pacTeHUl U >KUBOTHBIX. [losiB/ieHUe, pacuBeT 1
BbIMMpaHUe TPYIII JKUBBIX OpPraHyu3MOB.

Cucrema oOpraHM4yeckoro Mupa Kak OTpakeHHe 3BOMIOLMHU. OCHOBHBIE CHCTeMaTH4yecKue
IPYIIIbI OPraHU3MOB.

OBOJTIOLMS YesioBeKa. AHTPOIIO/IOTHS Kak Hayka. Pa3BuTue npezcraB/ieHMM O NIPOMCXOXKAEHUN
yesioBeka. Metogpl U3ydeHUs aHTporioreHesa. CXo[CTBa U pas/iduvsl 4YejiOBeKa M J>KUBOTHBIX.
CucremaTHueckoe MojoKeHue ye0BeKa.

[Bwxyiue cunbl (pakTopsl) aHTpororeHesa. HacyieficTBeHHass U3MEHUMBOCTb M €CT@CTBEHHbBIN
otbop. Ob1iecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJ/IEHNE OPYAUI TPY/ia, MBIIIJIEHHE, PeUb.



OcCHOBHBIE CTa[JUM Y BETBU 3BOJIIOLIMM YesIOBeKa: aBCTPa/IONUTeKH, YenoBek ymesnbii, Yenosek
npsaMoxojsammi, YenoBek HeaHzepTanbCkuii, YenoBek pa3yMHbIi. Haxo[Ky MCKoOMaeMbIX OCTaTKOB,
BpeMsi CyIL[eCTBOBaHUsI, 00/1aCTb pacripocTpaHeHusi, 00bEM roJIOBHOTO MO3Ta, 006pa3 )KU3HHU, Opyusl.

Yenopeueckrie packl. OcHOBHble Oosblliie pachkl: eBporeouHas (eBpa3uiickasi), Herpo-
aBCTpasouHast (sKBaTropuasnbHas), MOHI'0JIOU/IHAs (asmaTcko-aMepUuKaHCKasi). UepTel
NIPUCIIOCOO/IEHHOCTH TIpeZiCTaBUTe/lell uesioBeueCKWX pac K YC/IOBUSIM CYIeCTBOBaHUS. EJMHCTBO
yesnoBevyeckux pac. Kputuka pacrsma.

JleMoHCTpanuu:

IToptpetsr: @. Pean, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. FOpuy, Y. /JapBuH.

Tabmuipl U cxembl: «Bo3HUKHOBeHHe CoOJIHEUHOM CHUCTeMbl», «Pa3BUTHe OpraHUUecKoro
Mupa», «PacTturesnbHas KieTka», «KuUBOTHas KieTka», «[Ipokaprotnueckas Kinetka», «CoBpemeHHas
CUCTeMa OpraHu4yeckoro mupa», «CpaBHEHME aHaTOMUYECKMX UepT CTPOeHHsl uYeloBeKa W
yesioBeKooOpa3HbIX  00e3bsiH», «OCHOBHbIE MeCTa TaJIeOHTOJIOTUYECKUX HAxXOZOK TIPeJKOB
COBpEMEHHOI0 UejioBeKa», «/IpeBHeliie moan», «JIpeBHue moan», «IlepBbie COBpeMeHHBIe JTHO/I»,
«YesoBeueckue pachbi».

Ob6opynoBanue:  Mynsbku — «[IpoucxoxkzieHue — uenoBeka»  (OFOCTBI  aBCTpAsIONMTEKA,
NUTEKaHTPOMa, HeaHZepTanblia, KPOMaHbOHLA), C/IEMKH WM H300pa)kKeHHs] KaMeHHBIX OpyJui
NepBOOLITHOTO uesioBeKa (KaMHHU-UOMIepbl, pyOusia, ckpebsa), TeoXpoHoJOrMueckasi Tab/uia,
KosuteKyst «©opMbl COXPAHHOCTHU UCKOIIaeMbIX JKUBOTHBIX M pACTEHUM».

JIaGopaTopHbIe H MpaKTHYeCKHe padoThI:

[MpakTtrueckass pabota Ne 1. «l3yueHWe WCKOTIaeMbIX OCTAaTKOB PaCTeHUH W KUBOTHBIX B
KOJUTEKIUAX».

OKCKypcusi «3OBOJIIOLIMSl OpPraHMuYeckoro mupa Ha 3emse» (B eCTeCTBeHHO-HAayUHbId WU
KpaeBe/lueCKU My3eil).

Tema 3. Opranusmsl 4 OKpyXarolias cpeja.

OKo/norus Kak Hayka. 3ajjaud W pasfiefbl 5KOJ0rMu. MeTo/bl 5KOJOTrMUecKUX HUCC/el0BaHuM.
OKOJI0rM4eCcKoe MUPOBO33peHre COBPEMEHHOI0 YesIOBeKa.

Cpepnpbl obutaHus OpPraHU3MOB: BO/IHas, Ha3eMHO-BO3/y1lIHas, MOYBEHHaS,
BHYTPHUOpPraHU3MeHHasl.

Okonoruueckre dakropbl. Kiaccudwukaius skojorudeckux  ¢GakTOpoB: abuOTHUecKue,
OroTuueckre U aHTporioreHHbIe. [lelicTBHe SKOIOrHUecKiX akTOpOB HA OPTaHU3MBI.

AbuoTtnueckue (GakTOpbI: CBET, TeMriepaTypa, BlaxHOCTb. Poronepuoausm. [IpucriocobieHus
OpraHM3MOB K ZieicTBUI0 abrnoTruecknx (akTopoB. brosoruueckrie puTMBI.

buotnueckue dakropel. Bugpl 6MOTHUECKUX B3aMMOJENCTBUM: KOHKYDEHLUs], XHUIL[HUUeCTBO,
cumbro3 u ero ¢opmel. Ilapa3sutusm, Kooreparys, MyTyaau3M, KOMMeHCaan3M (KBapTHPaHCTBO,
Hax/IeOHMUeCTBO). AMeHcanmu3M, HeWTpanmu3M. 3HaueHWe OUOTUUECKHUX B3aUMOAEUCTBUM [I/Ist
CYILIeCTBOBAHMS OPTaHHM3MOB B TIPUPOJJHBIX COOOI[eCTBax.

OKOoNoruueckre  XapakTepuCTHMKWA — nomy/siquu.  OCHOBHble — TOKas3aTeNd — MOMYJISILUM:
YMCJIEHHOCTD, IJIOTHOCTb, POXKAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpalys. [JuHamMuKa 4MC/IeHHOCTH
MIOMY/ISILIUU U €€ peryJisiusl.

JleMoHCcTpanum:

[Moptpetsi: A. 'ymbonbar, K. ®@. Pynbe, 3. ['ekkernb.

Tabmunpr 1 cxembl: kKapTta «[IpupogHble 30HBI 3emin», «Cpefbl OOMTaHWS OPraHHW3MOB»,
«Dotonepuogusm», «Ilonyasuum», «3aKOHOMEPHOCTU POCTa YMC/IEHHOCTH TMOMYJISILUM MH(Y30pUH-
Tydenbku», «[1uileBbie Lemm».

JIaGopaTopHbIe 1 MpaKTHYeCcKHe padoThI:

JlabopaTopHasi pabora Ne 3. «Mopdosioruueckue 0CoOEHHOCTU PAaCTeHWM W3 Pa3HbIX MeECT
obuTaHuUs».

JlabopaTopHast pabota Ne 4. «BnusiHMe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa».

[Mpaktryeckast pabota Ne 2. «[ToCUET MIOTHOCTH MOMYJISILIUIA Pa3HbIX BUOB PaCTeHUN».

Tema 4. Coo011ecTBa 1 3K0/I0THYECKHE CHCTeMbI.



CoobriecTBo opraHusMoB — OuoreHo3. CTPyKTypbl OHOLieHO3a: BHZIOBasi, TIPOCTPAaHCTBEHHas,
Tpoduueckas (ruieBast). Bugbl-nomuHaHThl. CBs3U B OUOLIEHO3e.

Okosornyeckre cucrtembl (3kocuctembl). [loHatre 06 93KocucTemMe U OuoOreorieHo3e.
@OyHKLMOHA/IbHbIE KOMIIOHEHThI 5KOCUCTEMBbI: MPOAYLIEHTbI, KOHCYMEHThI, pefyLieHTbl. KpyroBopoT
BellleCTB U MOTOK 5HePruM B 3KocucTeMe. Tpodrueckue (MuieBble) YPOBHU 3KOCHCTeMbI. [uijeBbie
et U cetd. OCHOBHBIe TI0Ka3aTe/Jd SKOCUCTeMbI: OuoMacca, TpPOAYKLHMS. JKOJI0rhudeckue
NYpaMyZbl:  TIPOAYKIWH, UHMCAeHHOCTH, Owmomaccel. CBOWCTBA 3KOCHCTEM: YCTOWUHBOCTB,
camoperynsuys, passutue. CyKieccus.

[IpuposHble 3KOCHCTEMBI. OKOCUCTEMBbI 036D M peK. OKOCUCTeMa XBOMHOIO WU
LIIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOTeHHBIE  9KOCHCTEMBI. ATPOIKOCHCTeMBI. YpOo3Kocuctembl. buosornueckoe u
X03sICTBEHHOE 3HaueHHe arpo3KOCUCTeM U ypOOIKOCHUCTEM.

Buopa3noobpasne kak (aktop ycrodunBocTH 3KocucteM. CoxpaHeHHe OMO/IOTHMUECKOTO
pasHoobOpasus Ha 3eMie.

Yuenne B. Y. BepHagckoro o 6uocdepe. I'paruifpl, coctaB u cTpykrypa 6mocdeps. KuBoe
BellecTBO U ero ¢yHkuuu. OcobeHHOCTH 6UOChepsl Kak ryiobanbHOM 3KocHcTeMbl. [IMHaMuueckoe
paBHOBecHe U obpaTHas CBsi3b B Orocdepe.

KpyroBopoTbl BelljecTB U OHOreoxuMuueckue LUK/l 37eMeHTOB (yryiepofa, a3o0Ta).
3oHanbHOCTE 6rocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emmu. AHTpororeHHble u3MeHeHUsi B Ouocdepe. I'mobanbHble
9KOJIOTHYecKyre 1pob/eMsl.

CocyiiecTBoBaHMe TMPHUPOALI U dYenoBeuecTBa. CoxpaHeHWe Ouopa3HooOpa3usi Kak OCHOBa
ycroiunBocT Omocdeprl. OCHOBa parjMOHANbHOTO YIIPaBIe€HHUsS TPUPOAHBIMH pecypcaMd M HX
ucronb3oBanue. JlocTikeHUst GMOIOrUY U 0XpaHa TIPUPOBbI.

JleMoHCcTpanum:

[Toptpetsi: A. k. Tenciu, B. H. Cykaués, B. Y. BepHaackuii.

Tabmuiel U cxembl: «IIuieBbie 1ienu», «BUOIEHO3: COCTaB M CTPYKTypa», «IIpupoHbIe
coobiriectBa», «llenu muranusi», «JKoaoruueckas nupamuja», «brocdepa u uesnopek», «IKocUCTeMa
LIMPOKOJINCTBEHHOI0 Jieca», «JKOCHCTeMa XBOMHOrO Jeca», «buolieHo3 Bofgoéma», «ATpOLeHO03»,
«[IpumepHbIe aHTPOIOTreHHbIe BO3JeHCTBUSI Ha MPUPOAY», «BakHellllve MCTOYHUKMU 3arpsi3HEHUs
BO3/lyXa W TPYHTOBBIX BOJ», «IlouBa — BaHeWmas cocraBrsouias Ouocdepb», «PaKTOPEI
Jerpajanuu rnouB», «I[lapHUKOBBIN 3¢ dekT», «DaKTopbl paZIMOaKTUBHOTO 3arpsi3HeHusi brocdepbi»,
«Obmast cTpykrypa Ouocdepsi», «PacripocTpaHeHue >Xu3HU B Ouocdepe», «O30HOBBIM 3KpaH
6uocdepsl», «Kpyrosopot yriepoga B buochepe», «KpyroBopot a3ora B prUpoze».

O6opymoBaHMe: MoOZe/b-aluIMKalusl « TUmuHbie OWOI[eHO3bI», Trepbapuii «PacTuTe/bHbIE
coobiriecTBa», Ko/uieKuyu «brolieHo3», «BpeanTeny Ba)KHEMIINX CeTbCKOXO3SICTBEHHBIX KYbTYP»,
repbapuy ¥ KOJIJIEKLIMY PaCTeHUH 1 YKUBOTHBIX, TTPUHA/I/IeKALe K pa3HbIM SKOJIOTMUeCKUM TPYIIaM
ofHoro Buza, KpacHasi knura Poccuiickoii ®@esiepaliyiu, u300pakeHusi OXpaHsieMbIX BUJIOB PaCTeHUM U
JKABOTHBIX.



INNTAHNPYEMBIE PE3YJIbTATBI OCBOEHNA ITPOI'PAMMBI 110 BMOJIOI'M HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnMBaKwOTCsA TpeboBaHUs K  pe3ysibTaTaM  OCBOEHUSs
00y4JaromyMHCs TIPOrpaMM CpefiHero o01jero o0pa30BaHMsS: JIMUHOCTHBIM, MeTanpeiMeTHbIM U
TpeIMeTHBIM.

JINUHOCTHBIE PE3YJ/IbTATDBI

B cTpyKkType JIMYHOCTHBIX pe3y/bTaTOB OCBOeHHs1 mpeamera «buosorusi» BbleneHbl
CJIeIyIOIIe COCTABJISFOIIME: OCO3HaHHe 00yUaroIMMHUCS POCCUMCKON IPaXK/IaHCKOW MIeHTUUHOCTH —
TOTOBHOCTM K CaMOpa3BUTHIO, CaMOCTOSITeJIbHOCTM W CaMOOIIpe/ie/IeHUI0, Ha/luyle MOTHBaLMU K
00yueHHnI0 OMOJIOTHH, Iie/ieHanpaBlIeHHOe pa3BUTHE BHYTPEHHUX YyOeX/lIeHWH JTUYHOCTH Ha OCHOBE
K/TFOUeBbIX 1[eHHOCTeH M MUCTOPUYeCKUX TPaJULMKA pa3BUTUsS OMOOrMUecKoro 3HaHUsl, TOTOBHOCTb U
Cr1ocobHOCTh 00yUarOLMXCsi PYKOBOZACTBOBATHCS B CBOEH [JeSTeNTbHOCTH L[eHHOCTHO-CMBICTIOBBIMU
yCTaHOBKaMM, TIPUCYLIUMU cHUcTeMe Ouosioruueckoro o0pa3oBaHuUsi, HaIUuhe SKOJIOTUYeCKOro
TIPaBOCO3HAHMSI, CIIOCOOHOCTH CTaBUTH LIe/IA U CTPOUTH JKU3HEHHbIe TIaHbI.

JINUHOCTHBIE pe3yJ/bTaThbl OCBOEHUs MpeiMeTa «BHoorusi» JOCTUral0TCsl B IUHCTBe yueOHOM
U BOCIUTATe/JIbHOW  [lesiITeIbBHOCTU B COOTBETCTBUM C  TPaAULIMOHHBIMU  POCCHHCKUMMU
COLIMOKY/IbTYPHBIMHM, WCTOPUYECKMMU M [yXOBHO-HDABCTBEHHBbIMU LIEHHOCTSIMM, TDUHSATHIMU B
obujecTBe TpaBW/aMd W HODMaMH TIOBeJileHHMSI M CIIOCOOCTBYIOT TIpoLjeccaM CaMOITIO3HaHHUS,
CaMOBOCIIMTaHUSI U CaMOPAa3BUTHS, pa3BUTUS BHYTDEHHeW TMO3WLMU JIMUHOCTH, MaTPUOTU3Ma,
YB&)KEHUS] K 3aKOHYy U IIPaBOIOPSIKY, Ye/JOBeKy TpyJa M CTapllieMy IIOKOJIEeHHUIO, B3aWMHOIO
yBa)KeHUsi, Oepe>KHOTr0 OTHOILEeHUsS] K KyJbTYpPHOMY Hacle[Jui0 U TPaZULIMsSM MHOTOHALMOHAIbHOTO
Hapoga Poccurickont @efepariyy, Npyupoje U OKpy»Karoleu cpefie.

JINUHOCTHBIE pe3y/bTaThl OCBOeHHs yueOHOro rmpegmera «buosorusi» [JO/DKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOydaromuXxcsi PYKOBOJACTBOBaThCsS C(HOPMUPOBAHHOW BHYTpPEHHEMH
MO3ULIMel JIMUHOCTH, CHUCTeMOM LIeHHOCTHBIX OpHEHTAl[|i, TO3UTHUBHBIX BHYTPEHHUX YOeXXIeHuH,
COOTBETCTBYIOIIUX TPAJULMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, paciivpeHue >KU3HEeHHOTO
OMbITa M OMbITa JEeSTeJIbHOCTU B IpoLiecce peanr3aliid OCHOBHBIX HarlpaB/IeHHWM BOCIIUTATe/bHOU
[lesITe/IbHOCTH, B TOM UHMCJIe B YaCTU:

1) rpa)kJaHCKOro BOCIIUTAHUSA:

cpopMHUPOBAHHOCTH TPAKAAHCKOW TO3UL[MKM 00yUaroL[erocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YjileHa POCCUIMCKOT0 0011[eCTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHBIX TIPaB U 00SI3aHHOCTe, YBa)KeHHe 3aKOHa U TIPaBOIIOPSI/IKa;

TOTOBHOCTb K COBMECTHON TBODUECKOW [IeATe/IbHOCTU TPU CO3J,aHWM Y4yeOHBIX TPOEKTOB,
perieHNH yueOHBIX ¥ 1T03HaBaTe/IbHBIX 33/]au, BBITIOJIHEHWH OHMOIOTHYeCKHX SKCIIePUMEHTOB;

CIIOCOOHOCTH OTpe/ieNiATh COOCTBEHHYIO TO3ULIMIO 10 OTHOILEHHWIO K SIBJIEHWsSIM COBPeMeHHOMN
JKU3HU U OOBICHATE €é;

yMeHHe YUWThIBaTh B CBOUX /IeHCTBUSX HEO0OXOAMMOCTb KOHCTPYKTMBHOTO B3aMMO/IeHCTBUS
JIOeN ¢ pa3HBIMU yOeKAeHUsIMY, KY/IbTYPHBIMHU LIEHHOCTSIMU U COLIA/IbHBIM TI0JI0’KEeHUEeM;

TOTOBHOCTb K COTPY/HMYeCTBY B TIpOljecCé COBMECTHOTO BBLITIOJTHEHUSI  Y4eOHbIX,
N03HaBaTe/bHBIX W UCCIe[0BaTe/bCKUX 3a/jau, yBa)KUTE/JbHOI'O OTHOLIEHUS K MHEHHIO OIIOHEHTOB
TpY 00CYK/IeHUU CITIOPHBIX BOMIPOCOB OH0J/IOrMUeCKOT0 CO/lePyKaHMUS;

TOTOBHOCTb K TYMaHUTapHOU 1 BOJIOHTEPCKOU JiesiTe/TIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh POCCUMCKOM TPa)k[JaHCKOM WAEHTUYHOCTH, TaTPUOTU3Ma, YBa)KeHHs K
CBOEMY Hapo/ly, YyBCTBa OTBETCTBEHHOCTH Tepef PoauHOM, ropocTy 3a CBOM Kpal, cBowo Poauny,
CBOM SI3bIK U KYJ/IbTYPY, MPOLLITIOe U HACTOsIl{ee MHOTOHALMOHAaIbHOT0 Hapoga Poccuy;

L[EHHOCTHOE OTHOIIIeHHWe K MPUPOJHOMY HacC/eJyI0 M TMaMATHUKAM MPUPOJbI, JOCTH)KEHHUSIM
Poccuu B Hayke, UCKYCCTBe, CIIOpTe, TEXHOJIOTUSIX, TPY/E;



CIIOCOOHOCTh OL|eHMBaTh BKJIA/l POCCHHCKUX YUEHBIX B CTaHOB/IEHWE W Pa3BUTHe OMOIOTHH,
TIOHMMaHUsl 3HaueHus1 OMOIOTUY B TT03HAHMU 3aKOHOB TIPUPO/IbI, B )KU3HU Ue/IoBeKa U COBPeMEHHOI 0
ob11iecTBa;

uzieliHasi yOexx/IEHHOCTb, TOTOBHOCTh K CJIY)KeHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cys0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMe YXOBHbBIX L[EHHOCTEeN POCCUICKOr0 HapoJa;

c(hOpMHPOBaHHOCTh HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO ITOBeJIeHUS;

CIIOCOOHOCTh OLIeHMBATh CUTYALMI0 M TIPUHUMATh OCO3HAHHBIE peIleHHs, OPUEeHTHUPYSICh Ha
MOpanbHO-HPABCTBEHHbIE HOPMBI U LIEeHHOCTH;

OCO3HaHMe JIMYHOTO BK/Ia/ia B TIOCTPOEHNEe YCTOHUMBOro OyyIriero;

OTBETCTBEHHOE OTHOILIEHHWe K CBOMM pOJWTENSM, CO3/laHHI0 CEeMbU Ha OCHOBE OCO3HAaHHOIO
TIPUHSATHS LIEHHOCTeN CeMEeNHOM )XKU3HU B COOTBETCTBUU C TPaJULIMSAMU HapozoB Poccuy;

4) 3cTeTHYEeCKOro BOCIIUTAHMA:

3CTeTUYeCKOe OTHOLIeHHe K MHPY, BK/IOYAs 3CTETHKY ObITa, HayyHOTO M TEXHHUUECKOTO
TBOpPYECTBA, CIIOPTa, TPY/ia, 001[eCTBeHHBIX OTHOIIEHHUH;

TIOHMMaHNe 5MOLIMOHA/ILHOTO BO3/IeliCTBUS )KUBOU MPUPO/bI U €8 11eHHOCTH;

TOTOBHOCTb K CAaMOBBIP&KEHUIO B Pa3HbIX BHJAX WCKYCCTBa, CTPeM/IEHUe TMPOSB/IAThL KauecTBa
TBOPYECKOU JINYHOCTH;

5) ¢u3suueckoro BocnuraHusi, (GopMHUPOBaHUA KY/IbTYPbl 3/J0POBbSi M 3MOLMOHA/IHLHOIO
0/1aromostyums:

TOHMMaHWe W peanu3alivsi 370poBoro U 0Oe3omacHoro oOpa3a >KW3HU (3/[0pOBOe MUTaHUE,
coO/ro/leHre TUTMeHWUYeCKUX TpaBUI U HOPM, COanaHCUPOBaHHBIA DEXUM 3aHSITUH M OT[bIXa,
peryJisipHasi ¢pu3nyeckasi akTUBHOCTh), Oepe>KHOT0, OTBeTCTBEHHOTO W KOMIIETEHTHOTO OTHOLIeHUsT K
cobcTBeHHOMY (DH3UUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

TIOHMMaHKe 11eHHOCTH TIPaBUJ/I WHAWBUYANIbHOTO U KOJIJIEKTUBHOTO 0e30racHoro roBefieHus B
CUTYyaLUsIX, yTPOXKAIOLMX 3J0POBbIO U >KW3HU JIFO/Iel;

OCO3HaHWe TIOC/IeICTBUN W HeNpUsTHs BpeAHbIX TpHUBbIUeK (yroTpebeHusi alKoroJis,
HapKOTHKOB, KypeHUsl);

6) TPyA0BOro BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKe LIeHHOCTH MaCTepCTBa, TPYy10/robue;

TOTOBHOCTb K AaKTHBHOW JeATelbHOCTH TEeXHOJIOTMYeCKOW M COLMa/JbHOM HarpaB/IeHHOCTH,
CIIOCOOHOCTh MHULIMHUPOBATh, TVIAHUPOBATh U CAMOCTOSITE/TBHO BBIMOJTHSTD TAKYIO [1eSITe/TbHOCTH;

VHTEpeC K pasluuHbIM c@epaM TMpodecCHOHATbHON [eATeNbHOCTH, YMEeHUe COBepllaTh
OCO3HaHHBIA BEIOOD OyAyIel mpodeccru 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHbI;

TOTOBHOCTB M CIIOCOOHOCTL K 00pa30BaHMIO U caM00Opa30BaHuUIO Ha MPOTSHKeHUU BCel »KH3HHU;

7) 3K0/I0THYeCKOr0 BOCIIUTAHHA:

9KOJIOTUUeCKHU lleslecooOpa3HOe OTHOIIeHWe K TpUpoJe KaK HCTOUHHKY JXM3HM Ha 3emiie,
OCHOBe eé CyllleCTBOBaHUA;

TIOBLIILIEHWEe YPOBHS 9SKOJIOTHUECKOW Ky/bTyphbl: TIpHoOpeTeHHe OrbITa TUIaHUPOBAHUS
TIOCTYTIKOB M OLIeHKU MX BO3MOJKHBIX [1OC/Ie/ICTBUI /11 OKPY>KatoLleid cpe/ibl;

0CO3HaHHUe r7100a/bHOT0 XapakTepa SK0JIOTHUYeCKUX 1pobsieM U MyTel UX pellieHus;

CITIOCOOHOCTH MCIO/H30BaTh MPHOOpeTaeMble MPU M3y4eHUH OMOIOTHM 3HAHWS U yMEHHS TIpH
pellieHMH Tpo6JieM, CBSI3aHHBIX C palMOHATbHBIM TIPUPO/OTI0JIb30BaHUeM (COOJIr0/ieHre TIpaBU
TIOBeJleHNs1 B MPUPO/ie, HarpaBleHHbIX HAa COXPaHEHMe PAaBHOBECHs B SKOCHCTeMaX, OXpaHy BH/OB,
3KOCHUCTeM, buocdepsl);

aKTUBHOE HETpUsITHe JelCTBUM, NMPUHOCAIIUX BpeJ, OKPY>Karolller MPUPOJHOU cpefie, yMeHue
TIPOTHO3UPOBATh HebJIarornpusiTHble 3KOJIOTHYeCcKUe TIOCAeCTBUS TMpeArpUHAMaeMbIX JelCTBUN U
npe/l0TBpaLaTh UX;

HaJvuue pa3BUTOrO SKOJOTMYECKOrO MBbIIIEHUS, 5KOJIOTUYECKOW KYJIbTYpbl, OIbITa
JlesTe/TIbHOCTU 3K0JIOTMYeCKOM HarpaB/ieHHOCTH, YMEHHs1 PYKOBO/|CTBOBaTbCSl MU B IT03HaBaTe/IbHOM,



KOMMYHUKaTUBHOUN U COLIMA/IbHOMN MPaKTUKe, TOTOBHOCTH K YUaCTHIO B MPAKTHUECKOW [1esITe/TbHOCTH
9KOJIOTUYeCKO HarpaBIeHHOCTY;

8) HeHHOCTH HAYYHOTr'0 IIO3HAHUS:

c)OpMHUPOBAHHOCTb MUPOBO33DEHMUsI, COOTBETCTBYIOLETO COBPEMEHHOMY YDOBHIO Da3BUTHS
HayKH U 00I1[eCTBeHHOM MPAaKTHKWU, OCHOBAHHOTO Ha [IUajIore KYJIbTYp, CIOCOOCTBYIOLIEr0 OCO3HAHUIO
CBOEro MecTa B MOJIMKY/IbTYPDHOM MUPE;

COBEpLIEHCTBOBAHKE SI3bIKOBOM M UUTaTe/bCKOW KyJbTypbl Kak CpPe/ICTBAa B3aUMO/EHCTBUS
MEe>X/y JIFOIbMH Y TIO3HAHUST MUDA;

MOHUMaHUe Criel$UKU OHOMOTMM KaK HayKW, OCO3HaHUs e€é poimd B (hOpMUPOBaHUU
paLMOHaNbHOTO HAayYHOTO MBILLUIEHHS], CO3/JaHHH LIe/IOCTHOTO IpeZiCTaBIeHHst 00 OKpY»KaroleM MHUpe
KaKk O eJWHCTBe TPUPOJbI, UeJioBeKa W OOIIecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTeH U
pelieHUH 1pobieM COXpaHeHuUs! IPUPOHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHY /71s1 COBPEMEeHHOM [IMBUIM3ALUH: 0becriedeHrs1 HOBOTO
YPOBHSI Da3BUTHSI MEJWLMHBI, CO3[jaHW€ TIePCIIEKTUBHBIX OHWOTEXHOJIOTHH, CIMOCOOHBIX peIlaTh
pecypcHble TpoOJieMbl pa3BUTHsI Ue/lOBeUeCTBa, TIOMCKA TyTed BbIXOJa W3  I/I00AIBbHBIX
JKOJIOTUYeCKUX TpobseM U obecrieyeHus: TiepexoJa K yCTOWYMBOMY DAa3BUTHIO, paLMOHATEHOMY
WCIT0/Tb30BAHUIO TIPUPOHBIX PECYPCOB ¥ ()OPMHUPOBAHUIO HOBBIX CTAHAAPTOB >KU3HU,

3aMHTEPeCOBAaHHOCTb B TOYYeHUM OMOJIOTMUECKMX 3HAHWH B 1[e/IsIX TIOBBILIEHHs] 0OILei
KY/JbTYPbl, ~eCTeCTBEHHO-HAyUHOM T'PaMOTHOCTHM, KaK COCTaBHOW 4YacTu (pyHKLMOHATbHON
IPaMOTHOCTH 00yUaroLMXxcst, GOPMHUPYEMOI TIPH U3yUeHUH OHOJIoTHY;

MOHUMaHUe CYIIHOCTH METOJOB T[O3HAHUS, WCIO/Mb3yeMbIX B eCTECTBEHHBIX HayKax,
CIOCOOHOCTH MCTIO/Ib30BaTh TIOTyUaeMble 3HaHWS il aHa/u3a U 00bsCHEHUS SIBJIEHUH OKPY>KaloIero
MHpA U MPOMCXOJSAIIUX B HEM M3MEHEHWI, yMeHHe flefiaTb 000CHOBaHHbBIE 3aK/TIOUEHHsI Ha OCHOBE
HayYHBIX ()aKTOB ¥ UMEIOLIMXCS JAHHBIX C LIe/IbI0 TIOTyUeHHUs IOCTOBEPHBIX BBIBO/IOB;

CII0COOHOCTh CAMOCTOSITE/IEHO MCIIO/h30BaTh OMOIOTMYeCKUe 3HAHWS [|is pelleHust pob/ieM B
peasibHBIX KM3HEHHBIX CUTYal[UsIX;

OCO3HAHWE I[[eHHOCTH HAyYHOW JesATe/lbHOCTH, TOTOBHOCTb OCYILECTB/IATH TPOEKTHYIO W
WCC/IeJOBaTe/TbCKYIO [1eSTe/TbHOCTh UHAWBU/YAIbHO U B TPYIIIIE;

TOTOBHOCTB U CITIOCOOHOCTB K HEMpPephIBHOMY 00pa30BaHUI0 M CAMOOOPAa30BaHUIO, K aKTUBHOMY
TIO/TyY€HHIO HOBBIX 3HaHUM 110 OMOJIOTUH B COOTBETCTBUH C )KU3HEHHBIMHU MTOTPEOHOCTSIMHU.

METAIIPEJIMETHBIE PE3YJ/IbTATBI

MertarnipegmMeTHble pe3y/bTaThl OCBOeHUsi yueOHOro tipeamera «buosiorusi» BK/IHOYAOT:
3HauuMble A9 (OPMUPOBAHMS ~ MHDOBO33peHHs  OOyuaroluXcsi — MeXAWCLUIIIMHAPHbBIE
(MexrpeiMeTHbIe) OOllleHayuHble TIOHSATHS, OTpaXkalolue LIeJIOCTHOCTh HayuHOW KapTUHBI MHpa U
crieluKy MeTOJOB TIO3HaHUs, HCIOb3yeMbIX B €CTeCTBEHHbIX HayKax (BellecTBO, SHeprus,
sIB/IeHUe, TpPOLIeCcC, CUCTeMa, HayuHbIM ()akT, PUHLIMII, TUII0Te3a, 3aKOHOMEDPHOCTb, 3aKOH, TeOpus,
uccieoBaHve, HaOmmO/eHWe, W3MepeHre, SKCIIePUMEeHT W [JPyruX), YHHUBepcajbHble yueOHbIe
JelicTBusi (TI03HaBaTe/IbHble, KOMMYHUKaTUBHbIE, PeTy/sTHBHBIE), obecrieuynBaroljie (GopMUpOBaHHe
(YHKI[MOHA/IBHOM TIPaMOTHOCTH M COLMAJIbHOW KOMIIETeHIIMKM OO0YYaroIuXxcsi, CII0COOHOCTb
00yyYaroIUXCsl MCIO0/Ib30BaTh OCBOEHHbIe MeXAUCLUIIMHAPHbIe, MHPOBO33peHUYecKre 3HaHUs U
yHHBepcabHble yueOHbIe [[efCTBUS B TI03HABATeIbHOW W COL[MATBHOM MTPAKTHKe.

MertaripejMeTHbIe pe3y/bTaThl OCBOEHHsI TIPOrpaMMbl CpeZiHero o01ero obpa3oBaHUsl JOKHbI
OTpakaTh:

OBJ/1a/ieHHe YHUBePCa/IbHBIMH YUeOHBIMH 03HaBaTe/IbHBIMHU AeHCTBHUAMU:

1) 6a3oBbIe TOrHUeCKHUE [|efICTBHA:

CaMOCTOSITe/IbHO ~ ()OPMY/IMPOBaTh M aKTyaqu3UpOBaTh TpobjeMy, paccMaTpuBaTh eé
BCECTOPOHHE;



WCTIOMb30BaTh MPU OCBOEHWUM 3HAHUM TMPHUEMBI JIOTMUECKOTO MBIIUIEHUsS (aHaiu3a, CUHTe3a,
CpaBHEeHMs], KlacCU(UKaLuy, 0000I1eHNsT), paCKpPbIBaTh CMBIC/T OHUOOTMUECKUX TMOHATHH (BbIAESThH
WX XapaKTepHbIe MPU3HAKH, YCTaHAB/IMBATh CBSI3U C IPYTUMU IMOHATUSMH);

OTIpeZIe/ISITh 18U /IesITe/TbHOCTH, 3a/jaBasi lTapaMeTpbl U KPUTEPUH UX TOCTH)KEHUsI, COOTHOCUTD
pe3y/bTaThl eATeIbHOCTH C TTOCTAaB/IeHHBIMH T1eJISIMHU;

WCII0/b30BaTh OHMOJIOrUUeCKUe MTOHATHS /11 00bsICHEHUS (DAKTOB U SIBJIEHUI >)KUBOU TTPUPO/IbI;

CTPOUTh JIOTUYECKHE PpacCyXAeHus (MHAYKTUBHbBIE, [eyKTUBHbIE, 0 aHAJOTHH), BBISBJISAThH
3aKOHOMEPDHOCTH W TPOTHUBOPEUMsI B PACCMATPUBAEMBIX SIBJIEHUSX, (DOPMYJUPOBATh BBIBOALI H
3aK/TFOUeHHS];

TIPUMEHSITh CXEMHO-MOJIe/IbHbIe CPeZCTBA /ISl TIPeJCTAaB/IeHUs] CYIeCTBEHHBIX CBSI3eH W
OTHOIIIEHWH B U3yuaeMbIX OHOJIOrMUecKuX OOBEeKTaX, a TakKe IMPOTHBOPEUHI pa3HOro po/a,
BBISIB/IEHHBIX B PA3/IMUHBIX MH(POPMAI[HOHHBIX NCTOUYHHUKAX;

pa3pabarbiBaTh TJIaH pellleHHs] MpoOIeMbl C YUETOM aHaM3a MMEIOIUXCS MaTepHATbHBIX U
HeMaTepHasIbHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBbI B JIeTeJIbHOCTb, OL€EHMBATb COOTBETCTBHE pe3yJbTATOB LIEJIsM,
OLIeHUBaTh PUCKH MTOC/Ie/ICTBUN [IeSITeTbHOCTH;

KOOD/IMHUPOBaTb W  BBINNOJMHATH pab0OTy B  YC/IOBUSIX peanbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIIEHHUE TIPU PellleHUH >KU3HEHHBIX MPo0JieM.

2) 6a3zoBbIe HCC/Iel0BATE/TbCKHE JIeHCTBUS:

B/IQ/IeTh HaBbIKAMU Y4ueOHO-MCC/IeIOBaTe/IbCKOW UM TIPOEKTHOW /1esiTe/IbHOCTH, HaBbIKAMU
paspelieHysi MpobJieM, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY TIOMCKY METO/IOB
pellieHyst IPaKTUYeCKUX 3a/1a4, IPUMEHEeHHUI0 Pa3/TMUHbIX METO/[OB TTO3HAHUS;

WCII0/Ib30BaTh pa3/IMYHble BUABI /I€STe/IbHOCTH 10 TIOJIyUeHWI0 HOBOTO 3HAHWsS, €ro
WHTEepIpeTalyy, Mpeodpa30BaHUIO0 U TPUMEHEHUIO B YUeOHBIX CUTYAIUsIX, B TOM UHC/Ie TIPH CO3JjaHUU
yueOHbIX U COLMA/IbHBIX TIPOEKTOB;

(opMHUpOBaTh HAyuHBId THUM MBIIUIEHNs, BJa/IeTh HAaYYHOW TEePMHUHOJIOTHEH, K/TFOUeBLIMU
TIOHSATUSIMHM U METO/IaMH;

CTaBUTb U (OPMYIMPOBATh COOCTBEHHBIE 3a/aud B 00pa30OBaTeNbHON [JeITeTbHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJIITh TIPUUNHHO-C/Ie/ICTBEHHbIE CBSI3U U aKTya/M3UPOBaTh 3a/jauy, BbIBUTATh THIIOTE3y eé
pelleHHs], HaXOJUTh apTyMEHThI [JI ZI0Ka3aTe/bCTBAa CBOMX YTBEpPXKIEHWM, 3ajlaBaTh TapaMeTpbl U
KPUTEPHU PelleHNUsT;

aHa/TM3UPOBaTh IMOJIyUeHHbIE B X0/ PEIeHUs 3a/lau pe3y/bTaThl, KPUTUUECKU OI[eHWBATh UX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATh 3MeHEeHHEe B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OL|eHUBATh NPUOOPETEHHBIN OIIBIT;

OCYII[eCTBJISITh  [leJIeHarpaB/eHHbI TOMCK TIepeHoca CpeJICTB W CIIOCO0OOB  JIeMCTBUST B
npoeCcCHOHABbHYIO Cpefy;

yMeTb TIepeHOCUTh 3HaHUS B [IO3HABATe/TbHYIO U MPAKTHUECKYH0 00/1aCTH KU3HEeesITeTbHOCTH;

yMeTb UHTEeIPHUPOBaTh 3HAHHUS U3 Pa3HbIX MPeAMETHBIX 00/1acTel;

BBI/[BUTATh HOBbIE UJIeH, TIPe/IJlaraTh OPUTHHA/IBHBIE TTO/IX0/bl ¥ PEIlleH!s], CTABUTb TIPOO/IeMbI 1
3a/laui, [IOTyCKAIOIIe a/lbTePHATUBHBIE PEIIeHMS.

3) pabora c undopmarueii:

OPHEHTHPOBAThCS B Pa3/IMUHBIX UCTOUHUKAX MHGbOpMaLyHY (TeKCTe yueOHOro mocoOusi, HayuHO-
TIOITy/ISPHOM JTUTepaType, OMOIOTHYEeCKUX C/IOBAPSIX U CIIPaBOYHHWKAX, KOMITbIOTEPHBIX 0a3ax JaHHbBIX,
B VIHTepHeTe), aHA/TM3UPOBaTh MH(OPMAIL[UIO PA3/IMUHBIX BUJOB M ()OPM Mpe/ICTaBIeHUs, KPUTHUECKU
OLIEHUBATD €€ JOCTOBEPHOCTh W HEMPOTUBOPEUNBOCT;

(hopMy/IMpOBaTh 3ampoCkl M TPUMEHATh pa3/MUHble MEeTO/bl TPH TOMCKe U oTOope
Ouosioruueckou nHbopMaru, HeoOX0JUMOH /171s BBLITIOJTHEHUST YueOHBIX 3a/au;

npuobpeTaTh  OMBIT  WCIO/b30BaHUS  WH(POPMAIL[MOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
COBEpIIEHCTBOBAaTh Ky/IbTyPy aKTUBHOT'O UCTIOIb30BAHUS Pa3/TMUHBIX IOMCKOBBIX CUCTEM;



CaMOCTOSITEJIBHO ~ BbIOMpaTh  ONTHMalbHYH  (OpMy  TIpeACTaBleHHs  OHMOIOTMUEeCKOM
uH(popMaLru (CxeMbl, TpadUKH, JUarpaMMbl, TaOIULbl, PUCYHKU U IPYTOE);

WCII0/Ib30BaTh HAyuHbIM s3bIK B KauecTBe Cpe/ACTBA Ipu paboTe ¢ OHMOIOrMUYECKOM
vHpopMaLeil: TIpUMeHsITh XUMHuueckre, ¢U3MUecKhe W MaTemMaThyecKhe 3HaKU W CUMBOJIBI,
dopmysnel, abOpeBUaTypy, HOMEHK/IATypy, WCIIO/Ib30BaTh W  IPeo0pa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHe CPeJICTBa Har/IsiIHOCTH;

B/IaZleTh HaBbIKAMU PacIio3HaBaHWS W 3al[UThl MHPOPMay, NHHOPMAL[MOHHON 6e30T1acHOCTH
JTMYHOCTH.

OB/ajieHNe yHNBepPCA/IbHBIMA KOMMYHHKAaTHBHBIMH AeHCTBUSIMM:

1) o6menmue:

OCYIIIeCTB/IATh KOMMYHHUKAIMK BO BCeX Cepax >KW3HH, aKTHBHO y4aCTBOBATh B /UAJIOTe WM
JMCKYCCUM TIO CYILeCTBY 00Cy>KJaeMoii TeMbl (YyMeHHe 3a/laBaTh BOMPOCHI, BHICKA3bIBaTh CYKAEHUS
OTHOCHUTE/IHO BBITIOJTHEHUST TIpejjiaraeMod 3alaud, YUYWThIBaTh HMHTEPechl M COTIaCOBaHHOCTHb
TO3ULIMHI IPYTUX YYaCTHUKOB JMasiora UK JUCKYCCUH);

pacro3HaBaTh HeBepOasbHBIe CpeAcTBa OOIIeHMs, IMOHMMATh 3HAayeHHe COIMAlbHBIX 3HAKOB,
TIPeATOChI/IOK BO3HUKHOBEHUsST KOH(MIMKTHBIX CUTYyalL[di, YMeTb CMSrdatb KOH(IMKTBI U BeCTH
TIeperoBOpk;

B/Ia/IeTh pa3/IMUHBIMU Cr1Ioco0aMy OOIeHUsI U B3aUMOZeCTBUS, IOHUMAaTh HaMepeHHsl APyTuxX
JIOfiel, TIPOSIBNIATH YBa)KUTe/bHOEe OTHOIIeHWe K cobeceHUKY ¥ B KOPPeKTHOW (opme
(hopMyIMpOBaTh CBOU BO3PaXKeHUsI;

Pa3BEPHYTO U JIOTUUHO M3/1araTh CBOIO TOUKY 3PEHHS C UCTI0Tb30BaHKEM SI3bIKOBBIX CPe/CTB.

2) coBMecTHas /|eATe/IbHOCTh:

TIOHMMaTh M MCII0/h30BaTh TPEMMYI[ecTBa KOMAaHAHOW W WHAWBUAYaJbHOW paboTel mpH
pelieHUH OHoOJIOrMUeCKOU MpobieMbl, 060CHOBBIBaTb HEOOXOAUMOCTb TIPUMEHEHHs TPYTIOBBIX (HopM
B3aMMO/I€HCTBUS TIPU PellleHny yueOHOM 3a7iaum;

BbIOMpaTh TeMaTUKy M MeTOJbl COBMECTHBIX [eWCTBUM C Y4éTOM OOIIMX WHTEpecoB U
BO3MO>KHOCTeH Ka)KJ0T0 ujieHa KOJ/IIEKTHBA;

TIPUHUMATBD e/ COBMECTHOM JiesiTe/TbHOCTU, OPraHHW30BbIBaTh M KOODJUHUPOBATH JeMCTBUS 110
eé MOCTYDKEeHHUIO: COCTaBJISATh IJIAaH AEHCTBUM, pacripefensTb POJU C yU4ETOM MHEHHH YJ4aCTHHKOB,
00Cy»X/1aTh pe3y/bTaTbl COBMECTHOU PabOTHI;

OL|eHMBaTh KaueCTBO CBOETO BK/I3Ja M Ka)KJOT0 yYaCTHMKA KOMaH[bl B OOLMiA pe3ysbTaT 10
pa3paboTaHHBIM KPUTEPUSIM;

npe/ijiaraTb HOBBIE TIPOEKTHI, OIIEHWBATh WJed C TIO3WIMM HOBW3HBI, OPWUTMHA/TBLHOCTH,
TIPaKTUYeCKOM 3HAUMMOCTH;

OCYIIIeCTB/ISATh TIO3UTHBHOE CTpaTernueckoe TOBe/leHWe B Pa3/IMUYHbIX CUTYALUsIX, MPOSIBJISTH
TBOPYECTBO U BOOOpa)keHue, ObITh MHUL[UATHBHBIM.

OB/ajieHNe YHNBEPCA/IbHBIMHU Pery/JIATHBHBIMH JeCTBUSAMM:

1) camoopranu3anus:

WCII0/Tb30BaTh OMOIOTYeCcKre 3HAHUS /I/1s1 BBISIBIEHUS 1TPO0O/IeM 1 MX pelleHus B )KU3HEHHBIX U
yueOHbIX CUTYyaLUsIX;

BbIOMpATh Ha OCHOBe OMO/IOTMUECKUX 3HAHWM I[e/ieBble W CMBIC/IOBbIE YCTAHOBKHM B CBOMX
JIeNCTBUSIX M TIOCTYIKax TI0 OTHOIIEHWI0 K JKWBOM TIpUpOZie, CBOEMY 3[0POBbI0O U 37I0POBBIO
OKPY’KalOIIIUX;

CaMOCTOSITEeJTbHO OCYILeCTBJISATH M03HABATeIbHYIO JIeITe/IbHOCTD, BLISIB/IATh MTPO0OJIeMbI, CTaBUTh
1 (hopMyMpoBaTh COOCTBEHHBIE 33/laur B 00pa30BaTeIbHOU AesATeTbHOCTH Y )KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITeJIbHO COCTABJISATh TUIaH pelleHUss TMpobsieMbl C yU8TOM HMEIOL[UXCS pPecypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH U TIPeJTIOUTEeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsATh paMKX y4eOHOTO0 MpeZiMeTa Ha OCHOBe JTMYHBIX MTPeJTIOuTeHHH;

JleflaTh OCO3HaHHbBIN BbIOOD, apryMeHTUPOBAaTh ero, OpaTb OTBETCTBEHHOCTD 3a PellleHue;

OL|eHMBaTh NIPUOOPETEHHBIH OTIbIT;



criocobcTBOBaTh (POPMHUPOBAHUIO M TIPOSIBJIEHHIO IIMPOKOW SPYAMLMMA B PasHBIX 00/acTsxX
3HAHWM, TIOCTOSIHHO TOBBIIIATE CBOM 00pa30oBaTe/bHbIN U KYJ/IbTYPHBIN YDOBEHb.

2) CaMOKOHTPO/Ib:

[laBaTb OLIEHKY HOBBIM CHUTYyalL[usiM, BHOCHUTb KODPEKTHBBI B [leATeIbHOCTb, OLIeHHMBAaTh
COOTBETCTBHE Pe3y/IbTaTOB Lie/IsIM;

B/a/leTh HaBblKaMM I103HaBaTelbHON pe(/ieKCMM KaK OCO3HaHUSl COBepIlaeMbIX AelCTBUN M
MBIC/IUTE/TbHBIX MPOLIeCCOB, UX pe3y/bTaTOB M OCHOBAHWM, UCII0/Ib30BaTh NMPUEMBI pedieKCUu [iis
OLIeHKHU CUTYaLlMH, BbIOOpa BEPHOTO pelleHMUs;

yMeTb OLIeHMBaThb PUCKU M CBOEBPEMEHHO NIPUHUMATh PeLleHHs TI0 UX CHUKEHUIO;

MIPUHUMAaTh MOTHBbI M @pI'YMEHThI PYTUX MPY aHa/lv3e pe3y/bTaToB JlesTebHOCTH;

3) npuHATHE Ce0s1 U APYTrUX:

TIpUHUMATh Cebsl, TOHMUMast CBOU HeIOCTaTKU U JOCTOUHCTBA;

NIPYHUMAaTh MOTHBBI M apI'yMEHThI JPYTHX [IPU aHa/li3e pe3y/bTaToB JesaTelbHOCTY;

TIpM3HABaTh CBOE MPaBO U MPaBO APYruX Ha OLINOKY;

pa3BHBaTh CMIOCOOHOCTH MOHUMATh MHP C TIO3ULMH IPYTOTO YesIoBeKa.

INPEIMETHBIE PE3YJ/IbTATBI

[TpeameTtHbie pe3ynbTaThl OCBoeHusi mporpammbl COO 1o Owonornd Ha 0a30BOM YypOBHe
BKJIFOYAIOT crieliuduueckre i yuebHOro mnpeamMeTa «buosiorusi» HayyHble 3HaHHS, YMeHUS U
Cr1ocoObI ZIECTBUIM TI0 OCBOEHHIO, MHTEPIIPeTALMK U TIPeo0pa30BaHUI0 3HAHUM, BU/IBI JeATebHOCTU
TI0 TOJTyUYeHUI0 HOBOTO 3HaHUS U MPUMEeHeHUI0 3HaHWM B Pa3/IMUHBIX yueOHbIX CUTYal[UsiX, a TakKke B
peasibHBIX >KU3HEHHBIX CUTYalMsiX, CBS3aHHBIX C Ouosiorueii. B mporpamme rpefMeTHbIe Pe3y/IbTaTh
Tipe/iCTaB/IeHsbI 110 ro/jlaM 00yJeHusl.

[IpenmveTHBbIe pe3y/ibTaThl OCBOeHUs1 yueOHOro mpesameta «buosorusi» 8 10 Kaacce [0/DKHBI
OTpakaTb:

cOopMUPOBAHHOCTb 3HAaHMM O MecTe W poau OHONOTMM B CHCTEMe HAy4YHOTO 3HaHUS
eCTeCTBEHHbIX HayK, B (DOPMUDOBaHHMM COBPEMEHHOW eCTeCTBEHHO-HayUHOW KapTHMHbI MHpa H
HAyYHOTO MHPOBO33DEHUs], O BK/aJie POCCUHMCKMX U 3apyOe)KHBIX YUEHBIX-OMOJIOTOB B DPa3BUTHE
6uosioruu, GyHKIIMOHA/IEHOM TPAMOTHOCTH YeJioBeKa /IJisl PellieHHs )KU3HeHHbBIX 3a/jau;

yMeHHe pDAacCKphIBaThb COZep)kaHue OWOOrMYecKWX TEPMHHOB U TIOHSTHMN: JKHU3HB, KJIETKa,
opraHusM, MeTabosu3M (0OMeH BellleCTB U TIpeBpallleHWe SHepruM), roMeocrtas (CamMoperyJisiius),
YPOBHeBasi OpraHu3alysl )KUBbIX CUCTeM, CaMOBOCHPOU3Be/ieHue (PernpoyKLysi), Hac/le[CTBEeHHOCTb,
V3MEeHUYUBOCTb, POCT U pa3BUTHE;

yMeHHe u3araTb OWOJIOTHUecKre Teopud (KJIeTOYHas, XPOMOCOMHasl, MyTalL[MOHHas,
L[eHTpa/bHas JjorMa MoJieKyJ/isipHoii 6uosiorun), 3akonbl (I'. Mengens, T. Moprana, H. 1. BaBusioga)
U yueHus (0 IjeHTpaXx MHOroo0Opaswis W TPOUCXOXJeHWs KyJbTypHBIX pactenuii H. V1. BaBusiosa),
orpe/ie/isiTb TPaHULIbl UX TPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHHe BJafileTh MeTOJjaM{ HayYHOTO TI03HaHWs B OMosoruu: HabmojeHre 1 OMMCaHre XKUBBIX
cucTeM, TIPOLIECCOB U SIBJIeHWH, oOpraHu3alis W TIpoBefieHHe OHO/IOTHUeCcKOro SKCIIepUMEeHTa,
BBIJBIDKEHNE TUTIOTe3bl, BbISIB/IEHWE 3aBUCHMOCTH MEXIY HCCIeyeMbIMUA BelWYiHAMH, 00BbsICHeHHe
TI0JyUYeHHBIX pe3yJ/bTaTOB, UCII0/Ib30BAHHBIX HAYYHbIX MOHSTHMH, TEOPDUM U 3aKOHOB, YMEHUe [ie/laTh
BBIBO/IbI HA OCHOBaHWY T10/IyUeHHbIX pe3y/bTaToB;

yMeHHe BbIIeJIATh CYLlleCTBEHHble IIPU3HAKU BUPYCOB, KJ/IETOK TIIPOKAPHUOT U 3YKapuoT,
OZJHOK/IETOUHBIX M MHOTOK/IETOYHBIX OPraHW3MOB, OCOOEHHOCTH TIPOL[eCCOB: OOMeHa BeIeCTB U
TipeBpallieHUs] SHepPruud B KieTKe, (POTOCHMHTe3a, TIJIaCTUYECKOTO W SHEepreThyeckoro obOMeHa,
XeMOCHHTe3a, MWTO03a, MeK03a, OIUVIOJOTBOPEHUs, Pa3MHOXXEHWs, WHAWBHU/Ya/JbHOTO pPa3BUTHUSA
opraHu3mMa (OHTOreHe3);

yMeHHe TIPUMEHSTh TOy4YeHHble 3HAaHUS /i OObSCHEHHs OMO/IOTMUeCKUX TIPOLeCCOB |
SIBJIEHUM, /i1 TIPUHSTHSL TIPaKTHUeCKUX pelleHHi B TIOBCEJHEBHOWM >KU3HU C 1ieJibl0 obecrieueHust
6e30MacHOCTH CBOEro 370pOBbsI M 3[J0POBbSI OKPY’KaIOL[UX JIFOZeH, COO/0ieH|s] HOPM TPaMOTHOTO



TOBeJleHWss B OKPY’Karollleld TMPUPOJHOW cpefie, TIOHMMaHWe HeOOXOJUMOCTH HCII0/Ib30BaHMUS
JOCTH)KEHUHM COBPEMEHHOM OMOI0rvy U OMOTEeXHOJIOTHH [i7is pPaliMOHAIbHOTO MPUPO/I0TIO/Ib30BaHUS;

yMeHHe pelllaTh 3/IeMeHTapHble TeHeTUUeCKre 3aZlaul Ha MOHO- M IMTUOPU/THOe CKpeIlBaHue,
CILIETIJIEHHOE Hac/ieZloBaHWe, COCTaB/ISATh CXeMbl MOHOTMOPHIHOTO CKpEIMBaHUS /IS TpeZCcKa3aHus
Hac/ie/IoBaHUsI TIPU3HAKOB Y OPraHU3MOB;

yMeHHe BBITIO/IHATE /1ab0paTOpHbBIE U MPaKTHUeCKHe paboTkl, COO/II0AATE TTpaBU/Ia MpU paboTe C
y4eOHBbIM 1 TabopaTOpHbIM 000PY/J0BaHUEM;

yMeHHe KPUTHUECKH OLeHMBAaTb W HWHTEPIPEeTUPOBATb HWHQOPMALMI0 OHMOIOTHYeCKOro
CoZiep>KaHus1, BK/TFOUATOIIIYIO TICEeB/IOHAYYHbIe 3HAHUS U3 PA3/INUHBIX UCTOYHUKOB (Cpe/iCTBAa MacCOBOM
WH(OPMalIMY, HayYHO-TTOMNYJ/IsIpHbIe MaTeprasbl), STUUECKHE aCTieKThl COBPEMEHHBIX MCC/Ie[JOBAaHUN B
OMOIOrMH, MeULIHE, OMOTEXHOIOTUM;

yMeHHe C03/laBaTh COOCTBEHHbBIE MMCbMEeHHbIe U YCTHBIE CO0bIIeHus, 000011iast 6110/I0TUUECKYHO
WH(OPMALIMIO U3 HECKOIBKMX UCTOUHHUKOB, TPaMOTHO WCTIO/Tb30BaTh MOHATUMHBIN arliapaT OMOJIOTHH.

[TpeameTHbIe pe3y/bTaThl OCBOEHHUs] yueOHOro mpeaMeTta «buosorusi» 6 11 Kaacce [JO/DKHBI
OTpa’kaTh:

c(OPMHUPOBAHHOCTh 3HAHHWM O MecTe W pOMM OHOJOTMM B CUCTEME HAY4YHOTO 3HaHUS
eCTeCTBEHHbIX HayK, B (OPMUDOBAaHWM COBPEMEHHON eCTeCTBEeHHO-HAayYHOW KapTHHBI MHpa U
HAYYHOTO MHPOBO33DEHHs, O BKJ/IaZle POCCHUHCKUX W 3apyOeXKHBIX YUuEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, GyHKIIMOHA/TEHOM TPAMOTHOCTH YeJioBeKa [Ijisl PellleHHs )KU3HEeHHbBIX 3a/1a4;

yMeHHe pPacKpbiBaThb COJEpP)XKaHHE OWOJIOTHYECKUX TEPMHHOB W TIOHSATHM: BHJ, TIOMYJISLUS,
reHO(OH/I, SBOIOLNS, ABWXKYIIME CHIbl (PaKTOPbI) 3BOJIOIMU, MPUCIIOCOO/IEHHOCTh OPTaHWU3MOB,
BHZI000pa30BaHKe, SKOJI0rMYecKre (aKTOpbI, SKOCHCTEMA, TMPOAYLIEHTbI, KOHCYMEHTbI, PeAyLeHTHI,
1[eT TTUTaHus1, SKOIOTHYecKast TupamMu/ia, bruoreorieHo3, buocdepa;

yMeHHe W3/laraTh OMOI0Ornueckre Teopru (3BO/IOIMOHHAsE Teopust Y. J/lapBrHa, CUHTETHUECKast
TEeOpUs SBOJIFOLIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apogpiieBoro cxoactBa K. M. Bapa, uepenoBanus
TJIaBHBIX HaripaBieHuid W miyredd sBomoruu A. H. CeepiioBa, yueHusi o Ouochepe B. U.
BepHajckoro), onpeziesisiTh TPaHULIBI UX IIPUMEHUMOCTH K >KUBBIM CUCTEMaM;

yMeHHe BJla/ieTh MEeTOJJaMA Hay4YHOTO TI03HAaHUS B OMOJ/IOTHU: HAO/IFOIeHHe U OMMCAHUE YKUBBIX
CHCTEM, TIPOLIECCOB U SIBJIEHWH, OpraHW3aius W TIpoBefieHHe OWO0J/IOTHYeCKOTO 3SKCIIeEPUMEHTA,
BBI/[BIDKEHHE THUIIOTEe3bl, BBIIBJIEHHE 3aBUCMMOCTH MEXY MCCIeyeMbIMHA BeTMUMHAMH, 00bICHEHHE
TIOJTyYeHHBIX Pe3y/IbTaTOB, MCTIOIb30BAHHBIX HAYYHBIX TIOHSATHM, TEOPHUM W 3aKOHOB, YMEHUE [e/laTh
BBIBO/Ibl HA OCHOBAHWH TIOJTYYEHHBIX Pe3y/bTaTOB,;

yMeHHe BBIJIe/IATh CYIeCTBeHHbIe TIPU3HAKU CTPOeHUsT OHOJIOrMuecKuX OOBLEKTOB: BH/IOB,
TIOTTYJISIL[UM, TIPO/YIIEHTOB, KOHCYMEHTOB, pelyLieHTOB, OMOreorieHO30B U 3KOCHUCTEM, 0COOEHHOCTH
TPOIIECCOB:  HAC/e/ICTBEHHONM  W3MEHUWBOCTH, eCTeCTBEHHOTO oTOopa, BuUAooOpa3oBaHuS,
TIPUCIIOCOO/IEHHOCTH OpPraHMU3MOB, [IEHCTBHsI KOJTOTMUYECKMX (DaKTOPOB Ha OpraHW3Mbl, TepeHoca
BEIIeCTB U TIOTOKa SHEPTUM B 3KOCHUCTEMaX, aHTPOTIOT€HHBIX W3MEHEeHHWH B 3KOCHUCTeMaX CBOeH
MECTHOCTH, KPyrOBOPOTA BEILECTB U OMOre0XUMHUECKUX IIUK/IOB B Orocdepe;

yMeHHe TIPUMEHSITh TI0JydeHHble 3HaHWS /i1 OOBSICHEHUS OMOOTMYeCKHX TMIPOLeCCOB U
ABJIEHWH, /I TIPUHATHS TIPAKTHUECKHUX peIleHHi B TOBCEAHEBHOM >KU3HU C IIeJIbl0 00ecrieueHust
0e30MacHOCT CBOETO 37I0POBbSI M 3/0POBbSI OKPY’KAIOIIMX JIFOJIe, COO/I0ZIeHnss HOPM TPaMOTHOTO
TOBEJIeHWsT B OKpY>Karollle TMPUPOJHOW cpejie, TOHMMaHWe HeoOXOJUMOCTH HCII0/Ib30BaHMS
JOCTH)KEHUM COBPeMEeHHOM OMOJIOTHH ZIJisi Pal[MOHAILHOTO TTPUPO/I0TI0/Ib30BaHMS;

yMeHHe pelllaTh 371eMeHTapHble OHMOOrMUeCKHe 3a/jau, COCTaB/ISATh CXeMbI TIEpEeHOCa BeIeCTB
Y SHepPrUU B 9KOCUCTeMaXx (Liery MUTaHUs);

yMeHHe BBITIOJ/IHATE /1ab0paTOpPHbBIE U MPaKTHUeCKHe paboTkl, COO/TIOAATE TTpaBU/a MpHU paboTe C
y4eOHBIM 1 TabopaTOpHbIM 000PY/J0BaHUEM;

yMeHHe KPUTHUECKH OL[eHMBAaTb W HWHTEPIPeTUPOBATb HWHQOPMALMI0 OHMOIOTHYeCKOro
CoZiep>KaHus1, BK/TFOUATOIIIYIO TICEeB/IOHAYYHbIe 3HAHUS U3 PA3/INUHbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM
WH(OPMalMY, Hay4HO-TIONY/ISIPHbIE MaTepuasbl), pacCMaTpUBaTh T100a/bHbIE 3KOJIOTMUYECKHE
1ipo0JieMbl COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOILIEHHUIO K HUM COOCTBEHHYO TTO3UILIUIO;



yMeHHe CO3/laBaTh COOCTBeHHbIe MMChbMEeHHbIe U YCTHBIe CO00IeHus1, 0000111asi GM0IOTHYeCKYHO
WH(OpMaLMIO U3 HECKOJIbKMX UCTOYHUKOB, TPAMOTHO MCITO/1b30BaTh MOHSATUIHBIN armapar Ouo/oryu.

TEMATHUYECKOE IVNIAHUPOBAHUE
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OTHOLIEHUS
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YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

* Buosorusi. O6irjas 6uonorus, 10 kmacc/ Cuorna3or B.U., Aradonosa U.B., 3axaposa E.T.,
OO111eCTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKiMoHepHOe 00111ecTBO «/3/1aTeTbCTBO
«IIpocserjenue»

) Buosnorus. O6mast 6uonorus. 11 knacc/CuBornasos B.U., Aradgonosa I1.B., 3axaposa E.T.
OO011[eCTBO C OrpaHUUEHHOM OTBETCTBeHHOCTHRIO "[Ipoda"; AKijoHepHOe 0011jecTBO "31aTe/IbCTBO
"[IpocBenjenue"

2) baryeB A.C.,I'ynenkoBa M.A., EneneBckuii A.I'. bruonorus. bonbliioii cripaBouHuK AJ1s
LIKOJIbHUKOB Y MOCTYMAKIIKX B By3bl. - M.: [Ipoda,



3) ®pocuH B. H, CuBorsa3os B. 1. ['oToBUMCS K eIUHOMY rocyjapCTBeHHOMY 3kK3aMeHy. OOmjast
6uonorus. — M.: JIpoa, — 216c.

METOJUYECKUWE MATEPUAJIBI JI1 YUUTEJIA

) BaryeB A.C., 'ynenkoBa M.A., EneneBckuii Al'. buonorusi. bonbiiiol cripaBOYHUK JIJisl LIKOJTbHUKOB
Y MOCTyNawIUX B By3bl. - M.: apoda, 2004;

2) A.B.IlumenoB. buonorusi. TemaTuueckue TeCToBbIe 3alaHUs /11 TOATr0TOBKY K EI'D.10-11
K/1accol.-AApocasib: AKafieMus: pasBUTHS,

3) HO.B.Illepbatbix. Brosiorus B cxemax u Tabnuiiax. YuebHoe nocobue. - M.: 3kcMo

4) ®pocun B. H., Criorniasos B. 1. 'oToBUMCS K eIMHOMY TOCyjapCTBeHHOMY 3K3ameHy. OO1as
6uonorus. — M.: [Ipoa, — 216c¢.;

IMU®POBBIE OFPA30OBATEJIBHBIE PECYPCHI 1 PECYPCbI CET UHTEPHET
JlabopaTopHbIit MpakTUKyM. Brosorus 6-11 kacc (yuebHoe 371eKTPOHHOE H3/jaHue),
PecnyO/iMKaHCKUEM My/IbTUMeIUA LIEHTP.
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