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HOACHUTEJIBHAS 3AIINCKA

[Tpu pa3zpaboTke MPOrpaMMBbl 10 OHOJIOTUU TEOPETUUECKYIO OCHOBY JUISI ONIPEICTICHHS TIOIX0/I0B K
dopmupoBaHui0 cojepxkaHus ydeOHoro mpeamera «buosorus» cocTaBWIM:  KOHILENTYaJIbHbIE
nosnoxxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTU LIEJEH, COJEp)KaHus, pe3yJbTaTOB OOYy4YEeHMs U
TpeOOBaHMK K YPOBHIO TOATOTOBKM BBIITYCKHHKOB, TOJOXEHHsS 00 OOmUX HEeNsIX M NPUHIHIAX,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeiHero oobmero obpasoBanusi B Poccuiickoit
®denepanuy, a TaKKe MOJOKEHUS O crenuduke OMoJIoruy, €€ 3HaYeHUH B NO3HAHUM KUBOW IPUPOJBI U
o0ecrieyeHNH CYIIECTBOBAHMs 4YelloBeueckoro ooOmiectBa. CoriacHO Ha3BaHHBIM  IIOJIOKEHUSM,
OTIpeieIeHbl OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiorun MaéT TPENCTABJICHHE O IMeNAx, 00 oOmel crpaTterun OOy4eHUS,
BOCIIUTaHUS W pa3BUTHUsI OOydarolmIuxcs cpeicTBaMu yueOHoro mnpenmera «buonorus», ompenenser
o0s3aTeNbHOE MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpy, paclpeieleHHe IO pas3jieiaM U TeMaMm,
PEKOMEHYyeMYIO TTOCIIE0BATEILHOCTh M3YYEHHUs] YU4eOHOTO MaTepuaia ¢ Y4ETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENILHOTO TIPOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme mo OHMONOTHM TaK)Ke YYHUTBHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TIPEAMETHBIM pe3yibTaTaM O0Oy4eHHs B (POPMHPOBAHWU OCHOBHBIX BHJIOB YUeOHO-
TMO3HABATEIPHOW  JCSITEIBHOCTH/YIEOHBIX JEHCTBHM OOyJalOmMXCS IO OCBOCHHUIO  COJEpXKaHUS
O6uo0rnUYeckoro oopazoBaHusl.

B mporpamme mno Owonormum (10-11 kmaccsl, ©0a30BbIii YpOBEHb) peaIN30BaH MPUHIIUII
IIPEEMCTBEHHOCTH B M3y4€HHM OMOJIOrnu, Oarojaps 4eMy B HEH MPOCMATPUBAETCs HANPABICHHOCTh HA
pa3BUTHE 3HAHUH, CBS3aHHBIX C (DOPMUPOBAHMEM E€CTECTBEHHO-HAYYHOT'O MHPOBO33PEHMSI, LIEHHOCTHBIX
OpHUEHTAIMI JINYHOCTH, 3KOJOIMYECKOIO MBIIUIEHUS, MPEACTaBICHUM O 310pOBOM 00pasze XHU3HH U
OCpe)XHBIM OTHOIIEHHEM K OKpyKawiied mnpupoaHon cpeae. I[lostomy Hapsgy ¢ U3ydeHUEM
00111e0M0IOrMUECKIX TEOPUH, a TaKXkKe 3HAHUN O CTPOECHUU >KUBBIX CHCTEM Pa3HOIO paHra U CyIIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HUX IMPOLECCOB B IporpamMme IO OHOJIOTUH YJEJICHO BHHUMaHHE
UCIOJIb30BAHUIO TOJTYYEHHBIX 3HAHUHN B IMOBCEIHEBHOM JKU3HU JUIS PELICHMs NPUKIAJHBIX 3a]a4, B TOM
yuciae:  NpOQWIAKTUKM  HACICACTBEHHBIX  3a00JIeBaHMM  4eloBeKa,  MEIUKO-T€HETHYECKOIO
KOHCYJIbTUPOBAHUs, OOOCHOBaHHMS 3KOJOIMYECKH IIeJecOOOpa3HOro IMOBEJCHUS B OKpYKarowlleH
IIPUPOJHOM Cpelie, aHaIMu3a BIHUAHUSA X03IHCTBEHHOHN AEATEIbHOCTH YeJIOBeKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX IKOCHUCTEM. Y CHJICHHE BHUMAaHUS K IIPUKIIQJAHOMN HAIIPaBJICHHOCTH y4eOHOTOo MpeaMeTa
«buonorus» NPOAUKTOBAHO HEOOXOIMMOCTBIO OO0ECIEUYeHUsI YCIOBUH [UId peIIeHUus OJHOW W3
aKTyaJlbHbIX 3a/1a4 IIKOJIBHOTO OMOJOrMYecKoro oopa3oBaHus, KOTopas mpeanonaraeT GopMUpOBaHUE Y
oOyyaromuxcs CIIOCOOHOCTH  aJanTUpOBaTbcs K  H3MEHEHHUSM JUHAMUYHO  Pa3BHBAIOLIETOCS
COBPEMEHHOTO MHUpA.

buosiorus Ha ypoBHe cpeaHero o0uiero o6pa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa o0ecrieunBaer
¢dopmupoBaHue y 0OydyaroIIMXCsl MPEICTaBICHUH O HAay4yHOW KapTHHE MHpa, paciiupser U o0oOmiaer
3HaHUS O KMBOHM IpUpoJe, €€ OTIMYUTEIbHBIX MpHU3HAKaX — YPOBHEBOW OpraHU3allMd MU 3BOJIIOLUH,
CO3/1aéT YCIIOBUS JUIA: TO3HAHUSA 3aKOHOB JKUBOW MpHpoJbl, (opMupoBaHHs (DYHKIIMOHAIBHON
I'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e30macHOro o0pa3a >KU3HHU, SKOJOIMYECKOrO MBIIUICHUS,
LIEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bbonbioe 3HaueHrne OMOJIOTHS UMEET TaKXKe JUIs pellleHUs] BOCIIUTATENbHBIX U PA3BUBAIOIIUX 3a]1a4
cpeaHero oOmero o6Opa3oBaHHWs, colMaIM3alMM oOydarouuxcs. M3yuenuwe Ouonorun obecreunBaeT
ycaoBUs A1 OPMHUPOBAHUS WHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MH(OPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYyJBTYpPbI, CIOCOOCTBYET MHTErpali OMOJOTHYECKUX 3HAHUU C IMPEJICTaBICHUSIMU U3



JIpYruxX y4eOHBIX NPEAMETOB, B YAaCTHOCTH, (pu3uku, XuMuu U reorpaduu. Ha3BaHHble MoyioKeHHUS O
npeaHa3Ha4CHUN yqe6H0r0 npeameTa «buonorus» cocraBuIN OCHOBY IJid ONPCACIICHUA IMOAXOAO0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COACPIKaHUS, MIPEJCTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.

OT10op conepkanust yaueOHOrO nipeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIHN
KYJIbTYpPOCOOOPa3HOTo MOJX0/1a, B COOTBETCTBUU C KOTOPHIM OOYy4aroImuecs JOJKHbI OCBOUThH 3HAHUS U
YMEHUS, 3HAUYUMbIE Ui (OPMHUPOBAHUS OOLIEH KyJbTYpHI, OINpPENENAIONINe aJeKBAaTHOE IOBEJCHUE
YeJI0BeKa B OKPYKAIOIIeH MPUPOIHON cpesie, BOCTPEOOBAaHHBIE B MOBCEIHEBHON KU3HU U MPAKTUIESCKOM
nesitenpHOCTH. Oco0oe MecTO B 3TOM cHucTeMe 3HaHMM 3aHMMAIOT AJIEMEHTBHI COJEP)KAaHUs, KOTOpBIE
CIIy’KaT OCHOBOM njisi (hOPMUPOBAHMS NPEICTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE
MHpa MW LOCEHHOCTHBIX OpHUCHTAUMUAX JMYHOCTHU, CHOCO6CTByIOHII/IX T'yMaHU3alluu OHOJIOTHYECKOTO
o0OpazoBaHwUsl.

CrpykTypupoBaHHE coAepKaHMs y4eOHOTI0 MaTepuaia B IporpaMme 1o OHOJIOTHH OCYIIECTBICHO
C y4€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUM 00 OTIMYUTENbHBIX OCOOEHHOCTSX JKUBOM MPHUPOABI, O €€
YpPOBHEBON OpraHu3allid U SBOJIOLNUH. B COOTBETCTBMM C 3THM B CTPYKType Yy4eOHOIro NpeaMeTra
«buonorus» BBIACIEHBI CIEAYIOUIUE COACpKATEIbHbIE JIMHUM: «brosiorus kak Hayka. MeToasl HAy4HOTro
no3HaHus», «Knetka kak Ouonoruueckas cucrema», «OpraHu3smM Kak OHOJIOTMYECKass CHCTEMay,
«CucreMa U1 MHOroo0Opasue OpraHu4yeckoro Mupa», «IBOJIOIUS XKUBOU MPHUPOJAB», «IKOCUCTEMBI U
MIPUCYIIIAE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss ywyebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJaJieHUE
00yUaroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(PYHKIMOHATBHON OpraHU3ally KUBBIX CHCTEM PAa3HOTO paHra
U puoOpeTeHre YMEHHI HCIOIb30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX JACHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOU NMPUPOIBI M PEIICHUS] Pa3IMUHBIX )KM3HEHHBIX TPOOIIEM.

Joctmxenne 1enu u3ydeHuss ydeObHoro nmpenmera «buomorus» Ha 0a30BOM  ypOBHE
obecrieunBaeTcs pelIeHueM CIEIYIONUX 3a/1a4:

OCBOCHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAHUN O OWOJIOTMYECKUX TEOPHSIX, YYEHHUSX, 3aKOHax,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIaX, CIYXKalluX OCHOBOM Juis (JOpPMUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAYyYHON KapTUHE MHUpa, O METOJaX HAay4YHOIO IO3HaHUsS, CTPOCHUH, MHOT000pazuu H
O0COOCHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHS OPraHU3aIUH, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIeIOBAaHUSIX B OHMOJIOTUH;

dbopmupoBanre y OOy4aroIIMXCS [O3HABATENbHBIX, HWHTEIUICKTYyaJbHBIX U  TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaiu3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMHM HAayYHBIX B3TJISIOB, UACH U
MOJXOJ0B K U3YYEHHUIO )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alNY;

CTaHOBJIEHHE y oOyyaromuxcs oOmieil KynbTypbl, (DYHKIIMOHAIBHOW TPAMOTHOCTH, pPa3BUTHE
YMEHUI OOBSICHATH U OIICHUBATD SIBIICHUS OKPY)KAIOIIET0 MUPA )KMBOW MPHUPOJIbI HA OCHOBAHUU 3HAHUH U
OTIBITA, MOJIYYEHHBIX PU U3YYEHUU OHOJIOTUH;

dbopMupoBaHHre y 00y4arOIMUXCsl YMEHUN WILTIOCTPUPOBATh 3HAUEHHE OMOJOTHYECKHX 3HAHUU B
MPAKTUYECKOW JIEATEIbHOCTU 4YEJOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOTU;

BOCIIMTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTM IIO3HAHUS 4YEJIOBEKOM JKMBOM  HIpUPOIBI,
HEO0X0AMMOCTH OEpeKHOr0 OTHOIIEHUS K HeH, COOMIOAEHUS STUYECKUX HOpPM IpPH HPOBEIECHHUH
OMOJIOTUYECKUX UCCIIEOBAHUM;

0CO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJIS MOBBIIIEHUS] YPOBHS 3KOJIOTMYECKON KYIBTYpBHI,
111 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEIHEBHON KU3HM VISl OLIEHKU TIOCIIECTBUNA
CBOEH JEATENIbHOCTU 0 OTHOUICHHIO K OKpYKalollel cpene, cOOCTBEHHOMY 370pPOBbI0, 0OOCHOBAHUE U
coOuoiIeHre Mep MpoHIaKTUKY 3a001€BaHU.



B cucreme cpennero oOiero oopasoBanus «buonorus», usydaemas Ha 6a30BOM ypOBHE, SIBJISICTCSI
OGSI?;aTCJIBHBIM y‘Ie6HBIM npeaMeToM, BXOAAIIIUM B COCTAaB Hpel[MeTHOfI oOnactu «EcTecTBEHHO -HaYy4HBbIC
MPEAMETHD).

Jiis u3ydenust Onoioruu Ha 6a30BOM YPOBHE CpelHEro o01ero oopa3oBaHusi OTBOIUTCS 68 4acoB:
B 10 xacce — 34 yaca (1 gac B Hegento), B 11 kinacce — 34 yaca (1 yac B Hezeln0).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buosornss kak Hayka. CBsi3p OHONOTMM C OOUIECTBEHHBIMH, TEXHHUYECKHMH | JAPYTHMHU
€CTECTBEHHBIMH HayKaMu, GHIIOCO(DUEH, STUKOH, SCTETUKOH 1 1TpaBoM. Poiib 6uostornu B popMHUpOBaHUH
COBPEMEHHOM HayyHOU KapTuHbI MUpa. CucTeMa OMOJOrMYEeCKUX HaYK.

Metopl MO3HAHMSI JKUBOM NpUpOnbl (HaONIOIEHUE, HKCIEPUMEHT, OINMCAaHWUE, HU3MEpPEHHE,
KJaccu(uKaIys, MOICTUPOBAHNE, CTATHCTUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuis! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpaxTueckas pabora Ne 1. «Mcnonb3oBaHue pa3IU4HbIX METOJOB MPU U3YYEHUH OMOIOTMUYECKUX
OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aI U5,

XKusble cucrempl (OnocHCTEMbI) Kak MpeaMeT u3ydeHust 6uosoruu. OTINYHE JKUBBIX CHUCTEM OT
HEOpPraHU4YeCKON PUPOIbIL.

CpoiicTBa O6MOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHM3alii OMOCHCTEM: MOJEKYISPHBIH,

KJIETOYHBIH, TKaHEBEIH, OpraHU3MEHHBIMH, MOMYJISIITUOHHO-BUJIOBOM, 3KOCHUCTEMHBIH
(6uoreorieHOTUYECKHIT ), OMOCHEPHBIH.
JdemoHncTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHU3aIluy )KHBOM MPUPOIBD).

Ob6opynoBanue: moaens Moiekyiasl JJHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOCHUE KJIETKH.

XHUMHUUYECKUH COCTaB KIETKU. XMUMHUYECKHE FIEMEHThI: MAKPOAJIEMEHTBI, MUKPO3JeMEHThl. Bona u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KieTke. [loanep:kanue ocMoTHUecKkoro 6anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpHl OenkoB. Hesamenumsble u
3aMEHHMMbIE AMHHOKUCIOTBL. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEJIKOBOW MOJIEKYIIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOMCTBAa OEIKOB.
buonoruueckue GpyHkIM OEIKOB.

depMeHThI — Ouosioruyeckue karaau3atopsl. CTpoeHrne GpepMeHTa: aKTUBHBIN LEHTpP, CyOCTpaTHas
cneruduanocts. Kodpepmentsl. Butamunsl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTalau3aTOPOB.

VYrneBoasl: MOHOCaxapubl (TIII0K03a, pub03a U 1e30Kcuprbdo3a), aucaxapuibl (caxaposa, J1aKTo3a)
U ToJiMcaxapubl (Kpaxmal, TIMKOTeH, 1IeJT0103a). buonornveckue pyHKINUN yriIieBOIOB.

Jlunuael: Tpurauuepuasl, dochoaunuabl, crepouasl. [ uapoduinbHO-THAPO(POOHBIE CBOWCTBA.
buonornyeckue QyHkuuu nunuaoB. CpaBHEHHE YIIEBOJOB, OENKOB M JIMOMIOB KaK HCTOYHHKOB
SHEPIruH.

Hyxneunnoseie xucnotel: JJHK u PHK. Hykmeotuabsl — MOHOMEpPBI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

[Mutonorus — Hayka o kierke. Kinetounas teopusi — mpuMep B3auMOJEHCTBUS UIeH U (akTOB B
Hay4yHOM MO3HaHUU. MeTobl U3yueHUs KIETKH.

Knerka kak 1enmoctHas »xuBasg cuctema. OOmMe MNpU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucTeMa CUHTe3a Oenka.



Tumbr  KIETOK:  dyKapuOTHUeCKass W Npokapuotudeckas.  OCOOCHHOCTH  CTPOCHHSA
npokapuoTrueckoin kinetku. Kiierounass crtenka Oaktepuil. CTpOe€HHE 3SYKAPUOTHUECKOM KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (QYHKIUH.
[Tnazmatudeckass MeMOpaHa, e€ cBorictBa u GpyHkuu. [{uTomnazma u e€ opranouapl. OqHOMEMOpaHHBIC
opraouasl kiuetku: OIIC, ammapat Tonbmpku, nnzocomsl. IlonyaBTOHOMHBIE OpraHOWIbI KIIETKH:
MUTOXOHJAPHUH, MIacTuabl. IIpoucxoxaenue Mmutoxonapuil u miaactul. Buasl ninactun. HememOpanHbie
OpraHoujibl KJIETKH: pPUOOCOMBI, KIETOUHBIM IIEHTpP, LEHTPUOJU, PECHUUYKH, KIyTHKU. DyHKUMU
OPraHoMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynastopHblii LeHTp kieTku. CrTpoeHue sjapa: saepHas 000J0uKa, KapHoIulazMma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpancnopT BEemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. nelinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammsl: «Pacnpenenenne XUMHYECKUX DJIEMEHTOB B HEXHMBOW MpHpone», «Pacmpenenenue
XMUMHUYECKUX DJIEMEHTOB B JKUBOI MPUPOJE».

Tabmuisr 1 cxembl: «llepuoguueckas Tabmuna XUMUYECKUX IJIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOJbI», «buocuHTe3 Oenka», «CTpoeHne Moisekynbl Oenkay», «CtpoeHue depmenta», «HykienHoBbie
kuciotel. JJHK», «Crtpoenue monexkynslt AT®», «CTpoeHHE 3YKapHOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOEHHE paCTUTENIbHON KIETKH», «CTpO€HHE NPOKAPUOTHUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIuIbD».

O6opymnoBaHue: CBETOBOW MUKPOCKOTII, 000pYyAOBaHUE JJIsl IPOBEICHUs HAOIIOCHUHN, N3MEPEHUH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbl:

JlabopaTopnast pabota Ne 1. «M3ydyeHue KaTaquTUYECKOW aKTHBHOCTH (EpPMEHTOB (Ha MpuMepe
aMuUJIa3bl WM KaTaiasbl)y.

JlaGopaTtopHas padota Ne 2. «M3yueHue cTpoeHUs KJIETOK PAaCTCHHUH, )KMBOTHBIX M OaKTEpUMd MO
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OIIUCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM METab0IM3M. ACCHUMHIIIANMS (TUTACTUYECKHH OOMEH) W JTUCCUMMJISAIIHS
(oHepreTnyeckuii 0OMEH) — JIBE€ CTOPOHBI €UHOrO Mpoiecca MeradonusMa. Poib 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBINA U reTepoTpodHbId. Ponbs depMeHTOB B 0OMEHE BEUIECTB U
MIPEBPAICHUU SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TeMHOBas (a3bl poTocuHTe3a. Peakunu poTtocunTesa. DpdekTuBHOCTD
dboTocunTe3a. 3HaueHue GPoToCUHTE3a AJIS KU3HU Ha 3emuie. BiusHue ycrnoBuii cpenpl Ha (GOTOCHHTE3 U
CHOCOOBI TIOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepry. 3HaUeHne XeMOCHHTe3a JUIs *KU3HU Ha 3emiie.

OHepreTuyeckuii oOMeH B KieTke. PacuieniieHne BeIIeCTB, BbIACICHHE M aKKyMYJHPOBAaHUE
SHEPIUU B KIJIETKE. DTambl 3HepreTudeckoro oomena. I'mukonus. bpoxenue u ero Bunael. Kucinoponnoe
OKHCIICHHE, WM KJeToyHoe abixaHue. OxuciourenbHoe QocopuupoBanue. IPPEKTUBHOCTD
SHEPreTUYEeCKOro 0OMeHa.

Peakiun marpuuyHoro cunresa. I'enermueckas mHpopmauus u JJHK. Peanuzanus reHetmueckoit
uHpopMmanuu B kieTke. ['eneTnueckuii koa u ero cpoictea. TpaHckpunims — MaTpuusbiil cunre3 PHK.



Tpancnsanus — OuocuHTe3 Oenka. Dranbl Tpancmiuuu. KogupoBanue amMuHOKUCIOT. Posb pubocom B
OouocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropusi oTkpeitus BupycoB (. WM. VBanoBckwii).
OCOOEeHHOCTH CTPOCHUS M KU3HEHHOTO IHKJIA BUPYcoB. bakreprodaru. bone3nu pactrenuii, ’)KUBOTHBIX U
4eJI0BeKa, BhI3bIBaeMbIe BHUpycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo30yautens CITH/a.
OOpaTHast TpaHCKpUIILUs, peBepTaza U UHTerpasza. lIpoduiiakTuka pacnpoCTpaHEHUs BUPYCHBIX
3a00JICBaHHI.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konbuos, 1. Y. UBanoscku, K. A. Tumupszes.

Tabmumer u cxembl: «Tunel mutanus», «Metabonu3am», «MHTOXOHIPUS», «DHEPTETHUSCKUN
obmeny», «Xmopormiacty, «Dorocuntes», «Crpoenune JTHK», «CtpoeHne u QpyHKIMOHUpPOBAHUE TEHAY,
«CuHre3 6enka», «['eHernueckuit kon», «Bupycey», «bakreprodarny», «CTpoeHre W )KU3HEHHBIN UK
Bupyca CIIN/1a, Oakrepuodaray, «Penmukanus JJHK».

Ob6opynoBanue: moaenu-amuukanun «Yasoenue JIHK u tpanckpumnuumsy, «buocunres Oenkay,
«CtpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U MHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounsrii uki1, wiv >kM3HEeHHBIN UK KieTku. MaTepdasza u mutos. IIporeccel, mporekaromiye
B uHTepdaze. Perukanus — peakuust matpuunoro cuntesa JJHK. Crpoenne xpomocom. XpoMOCOMHBINH
Habop — KapHOTUIl. JIUMIOUIHBIN U TalJIOUIHBIA XpOMOCOMHBIE Ha0Ophl. Xpomatuel. Llurtonoruueckue
OCHOBBI Pa3MHOXKEHUS U UHAMBUAYAIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue xnerku — Murto3. Craauum murtosa. [Iporecchl, NMPOUCXOIAIIME HA Pa3HBIX CTaIUSAX
MHUTO3a. BHOJIOrN4eCcKnil CMBICII MUTO3a.

[IporpamMmmupyemast rudesb KIETKH — aromnTo3.

@opMbl  pa3MHOKEHHSI OpraHU3MOB: Oecrosioe M MmojoBoe. Buuel 6ecrosioro pa3MHOXKEHHUS:
JieieHue HaJBOe, TIOYKOBAaHHUE OJIHO- W MHOTOKJIETOYHBIX, CIIOPO0Opa3oBaHUE, BEreTaTUBHOE
pa3MHokeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHHUE ISl CEJICKIIHUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Cragun meio3a. [Iponecchl, mpoucxoadiiye Ha craausx Meio3a. [loBenenre xpomocom B
Mmeiose. Kpoccunrosep. bruonornueckuii cMbIC M 3HaYEHUE MENH03a.

l'amerorenes — mnpomecc oOpa3oBaHUS TMOJIOBBIX KJIETOK Yy JKUBOTHBIX. [loyioBbIe Kese3bl:
CEMEHHHKH U siuHuKU. OOpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo30U/1, SIHIIEKIeTKA)
— cmepmaroreHe3 #u  oBoreHe3. (OCOOEHHOCTHM CTpPOEHHUS SHIEKIETOK M CIepMaTO30MIOB.
OmnonotBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). DMOpPHOHAIBHOE pa3BUTHE (SMOpUOTEHE3). Tarbl
SMOpPHOHAIILHOTO PA3BUTHUA y TO3BOHOYHBIX KUBOTHBIX: JpOOJIEHWE, TacTpyJsusi, OpPraHOTEHE3.
[TocTomOproHanbHOe  pa3BuThe. TuNbl  MOCTIMOPHOHATBHOTO  PAa3BUTHS: MPsMOE, HENPsIMOe
(mnumHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (JaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHbBIE
YPOICTBA.

Poct u pasButue pacreHnii. OHTOreHE3 IBETKOBOIO pACTEHUS: CTPOCHHE CEMEHH, CTaIuu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuupel u cxembl: «POpMBl pPa3MHOXKEHHMS OPraHU3MOB», «J/IBOifHOEe OIJIOJOTBOpPEHHE Y
IIBETKOBBIX pacTeHuit», «BererarnBHOe pa3MHOXEHHE pacTeHuil», «JleneHue KieTku OakTepHil»,
«CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHne XxpoMocoMbl», «Kiertounsni nukm», «Pemmukanums JIHK»,
«Muto3», «Meio3», «IIpsMoe u HenpsMoe pa3BUTHEY», «I aMETOreHe3 y MIIEKONIUTAIOUINX U YEIOBEKay,
«OCHOBHBIE CTaJUM OHTOI'CHE3a.



O6opynoBaHue:  MHKpOCKOIN,  MHKponpemnaparbl  «CrepMaTo30uIbpl  MIICKOMUTAIOIIET0»,
«Slifnexsierka MiekonuTaroomero», «KapuokuHe3 B KIETKax KOpellka JIyKa», MarHuTHash MOJENb-
anmuakanus «Jlenenue kierkn», moaens JJHK, moaens metadazHoi XpOMOCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopuas padora Ne 3. «HabrofneHre MUTO3a B KIIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax».

Jlaboparopuass pabora Ne 4. «M3ydeHune CTpOCHHS TIOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3BUTHs T€HETUKH. Pojib LUTOJIOTMH M AMOPHUOJIOTUH B
CTAaHOBJICHUM T'€HETUKH. BKilaJ pocCHHCKHUX M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeTombl
TeHEeTUKH  (THOPUIOJIOTHYECKHH, I[UTOTCHETHYECKHH, MOJIEKYJISIpHO-TeHeThuueckuii). (OCHOBHBIE
reHeTUYeCKue NOHATHA. ['eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTU Hacle[0BaHMs MPU3HAKOB, ycTaHoBieHHble [. Mennenem. MonorubGpuaHoe
CKpelllMBaHHE. 3aKOH €IMHO000pa3us rubpuoB nepBoro nokojeHus. [IpaBmio nomMuHHpOBaHMS. 3aKOH
paciuerneHus npu3HakoB. ['unore3a unctotsl rameT. [lonHOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpuHoe ckpemnBanyue. 3aKOH HE3aBUCHMOT'O HAcJeI0BaHus NMpU3HaKoB. Llurorenernyeckue
OCHOBbl ~ JWUTHOPUIHOTO  CKpelMBaHMs.  AHanu3upymollee  ckpemuBaHue.  Vcmosib3oBaHue
aQHAJIM3HUPYIOIIETO CKPEIIMBaHUS 7S ONIpEeAETICHHsI TEHOTHUIIa OCOOH.

CuemieHHoe HacnenoBaHue mnpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY HacJeI0BaHHIO
reHoB. HapyiieHnue crienieHust reHOB B pe3y/ibTaTe KPOCCHHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

l'eneruka mona. XpoOMOCOMHOE ONpEAEICHUE TMoJia. AYTOCOMBI M TMOJOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMeTHble Opranu3Mbl. HacnenoBanve npru3HakoB, CUEIIIEHHBIX C TIOJIOM.

N3meHunBoCcTh. BHIbI M3MEHUMBOCTH: HEHACIEACTBEHHAs M HacleICTBeHHas. Posib cpenapl B
HEHACJIEACTBEHHOU U3MEHYUBOCTH. XapakTepuctuka MOAU(PUKAITHOHHOM U3MEHYHMBOCTH.
Bapuaunonnslii psin u BapuanuonHas kpuBaid. Hopma peaknum npusHaka. KomumdecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIU(UKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBenHnas, uian reHOTUNMYECKas, M3MEeHYMBOCTh. KoMOMHAaTHBHASE MN3MEHYMBOCTh. Melo3 u
MOJIOBOM  MpollecC — OCHOBa KOMOMHATUBHOM M3MEHUYMBOCTH. MyTanMoHHAasT HM3MEHUYHUBOCTbD.
Knaccudukanuss Myraumii: TeHHbIE, XPOMOCOMHBbIE, Te€HOMHbIEe. YacToTa W TPUYUHBI MYTallHUi.
Myrarennbie (akTopbl. 3aKOH TOMOJIOTUYECKHX psIOB B HacleACTBEHHOW u3MmeHuumBoctu H. .
Basuiiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHbIE METOJbl T'€HETUKH  YEJIOBEKa:
reHealoTHYecKuii, ONMM3HEIOBbIN, MUTOreHETHUYECKUH, OMOXUMUYECKHI, MOJEKYISIPHO-TeHETUYECKHIl.
CoBpeMeHHOE OMNpeleleHNe TeHOTHNA: MOJHOT€HOMHOE CEKBEHHPOBAHHE, T€HOTUIIMPOBAHUE, B TOM
gucine ¢ nomouisio [1I[P-ananusza. HacneactBennsle 3a00eBaHUs YelOBEKa: TeHHbIE O0JIE3HU, OOIE3HH C
HACJIe/ICTBEHHON MPEeapaclo0KEeHHOCTbIO, XPOMOCOMHBIE Oosie3HH. CoMaTHyeckue U TeHepaTHUBHbIE
mytanud. CTBOJIOBBIE KJIETKHU. [IpuHIUMBI 310pOBOrO0 00pasa >KWU3HU, AUATHOCTUKH, MPO(PUIAKTUKH U
JIeUeHHs] TeHEeTHYEeCKUX Oosie3Hel. Menuko-reHeTnyeckoe KOHCYJIbTUpOBaHHE. 3HAYCHUE MEIULIUHCKON
TeHETUKH B MPEJOTBPAIICHUH U JICYCHUH TeHETUYECKIX 3a00JIeBaHUN YelIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumogees-PecoBckuid,
H. W. BaBunos.



Tabmuuer 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHUE U €r0 IIMTOTEHETHYECKas OCHOBa», «3aKOH
pacuieryieHusi M €ro IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramer», «Jlurudpumanoe
CKpeurBanuey, «L{uronornyeckre 0CHOBBI JUTHOPHIHOTO CKpEIIMBaHUs», «Meio3y, «B3anmoeiicTBue
QJJIENIbHBIX T€HOB», «l eHeTHYecKkue KapThl pAaCTEHUM, XUBOTHBIX M UEJIOBEKa», «l'eHeTHKa ImoJjay,
«3aKOHOMEPHOCTHU HACJIEJOBaHMs, CLEIUIEHHOIO C TNoJoM», «KapuoTurbl uenoBeka M KUBOTHBIXY,
«Bumel m3meHunBocTHY, «MoaudukannoHHas W3MEHUMBOCTHY», «HacnemoBanue pesyc-gaxrTopay,
«I'eneruka rpymni KpoBu», «MyTaumoHHass HU3MEHYUBOCTbY.

O6opynoBanue:  Monenu-anmumkanuun — «MoHoruOpugHoe — ckpeuiuBanue»,  «HemosHoe
JOMHMHUpOBaHHe», «JlurubpugHoe ckpemuBaHue», «llepekpéct XpomMocoM», MHUKpPOCKON H
Mukpornpemnapar «/po3zodunay (Hopma, Mmyrauu GopMbl KPBIIILEB M OKpacku Tena), repbapuii «I opox
ITIOCEBHOM.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast pabota No 5. «l3ydyenuwe pe3yabTaTOB MOHOTHOPHUAHOTO U JUTHOPUIHOTO
CKpEILMBAHUS Y IPO30(PUIIBI HA TOTOBBIX MUKpOMpEnapaTaxy.

Jlabopatopnast pabora Ne 6. «M3ydeHne MoOau(MUKAITMOHHON HW3MEHYMBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO PsiJia U BApUALIMOHHON KPUBOI».

JlabopaTtopnast pabota Ne 7. «AHanm3 MyTaruii y 1po30¢ sl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[IpaxTrueckas pabota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbBI OMOTEXHOJIOTUH.

Ceneknus Kak Hayka M IPoIecC. 3aposKICHHUE CENeKIUHU U JoMecTukanus. Yuenne H. M. BaBumosa
0 ILIEHTpaxX MPOUCXOXKIEHUS M MHOT0OOpa3usi KyJabTYpHBIX pacTeHHil. LleHTpbl NpouCX0XIeHUS
JOMAIIHUX XKUBOTHBIX. COPT, MOpO/ia, MITAMM.

CoBpeMeHHBIC METOIbI CENIEKITMU. MacCOBBIM ¥ HHAWBUAYATHHBIH OTOOPHI B CENIEKIIMHN PACTCHHUHN 1
KUBOTHBIX. OneHka sKcTepbepa. bim3koponcTBeHHOE cKpeluBaHHe — WHOpUAMHT. UucTas JTUHHSL.
CkpemuBaHue 4YHUCTBHIX JIMHUWA. ['eTeposuc, mmm rubpumHas cwia. HepoJIcTBEeHHOE CKpelMBaHHE —
ayropunuar. OtnanéHHas rubpuausanus U e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 M MOJIydyeHHUe
MOJMIUIONJOB. JIOCTHXKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib OpOU3BOACTBA. ['€HHas WHXEHepus. OTambl  CO3JAHUS
pekomOunantHoit JIHK u tpancrennsix opranmsmoB. Knertounas wHxeHepus. KieTouHble KyJIbTYpBI.
MuKkpoKIIOHaIbHOE pa3MHOXEHUE pacTeHui. Kiionuposanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. DKOJOrMyeckue u studeckue mpodiembl. MO — renetmuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanmu:

[optpetsr: H. U. Basunos, U. B. Muuypums, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuipl u cxembl: kapTa «LleHTpBl TPOUCXOKACHUS U MHOTO00pa3us KyJIbTYPHBIX PacTEHHII»,
«[lopoapl JOMamIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OtrnanéHHas TUOpUIU3aLUL»,
«Pabotel akagemuka M. ®. MBanoBay, «l[lonummounnus», «O0bekThl OunoTexHoNOTUMY», «KietouyHsie
KYyJbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHuE U EPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MyJSDKU IJI0JIOB M KOPHEIJIOZ0B JUKUX (OPM U KYJIBTYpPHBIX COPTOB PACTEHMH,
rep6apuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTHKEHHUS CEJeKIMM pPACTeHMH M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIUIO, IUIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIH Y4aCTOK, B TEIUIMYHOE XO35ICTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBIuBaIOTCs TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUS O0YYaOLIMMHUCS
MpOrpaMM CpeJHEro o0IIero 0opa3oBaHus: JUMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM.

JJMYHOCTHBIE PE3YJIBbTATbBI

B cTpyKkType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS IpeaMeTa «BbHOJIOTHs BBIIEIECHBI CIEAYIOIINE
COCTABJISIIOIIME: OCO3HAHKME OOYUYaIOIIMMUCS POCCHICKON IpakJIaHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTA M CAMOOTIPECIICHUIO, HATMYINE MOTHBAIMYA K OOYYECHUIO OUOJIOTHH,
LeJICHATIPABJICHHOE PA3BUTHE BHYTPEHHUX YOEXKJEHUW JIMYHOCTH HA OCHOBE KIFOUEBBIX IIEHHOCTEH W
HCTOPUYECKUX TPAAULIMKI pa3BUTHS OMOJOTUYECKOIO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIMXCs
pYKOBO)ICTBOBaTBCﬂ B CBOGfI ACATCIIBHOCTH IL€EHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMI/I, HpI/ICYHII/IMI/I
cucTeMe OHOJIOTMYECKOr0 OoOpa3oBaHMs, HAIWYUE HKOJOTHYECKOTO IMPABOCO3HAHHUSA, CIOCOOHOCTH
CTaBUTH LICJIN U CTpOI/ITI) JKN3HCHHBIC ITJIaHBI.

HI/I'-IHOCTHI)Ie pe?)y.]'II)TaTI)I OCBOCHUS npe)IMeTa «BI/IOJ’IOFI/ISI» JOCTUTAKOTCA B €ANMHCTBEC yqe6H0171 158
BOCHI/IT&TGJ’IBHOI‘/’I ACATCIIBbHOCTH B COOTBETCTBHUH C Tpa)II/IHI/IOHHBIMI/I pOCCI/II‘/'ICKI/IMI/I COHI/IOKyJ'II)TypHBIMI/I,
I/ICTOpI/I'-IeCKI/IMI/I nu JIYXOBHO-HpaBCTBeHHBIMI/I OEHHOCTAMU, HpI/IHSITI)IMI/I B O6II.[GCTBG HpaBI/IJ'IaMI/I "
HOpPMaMH TIOBEJECHUS M CIOCOOCTBYIOT MpoOIlecCaM CaMOTIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPa3BUTHS,
paSBI/ITI/ISI BHYTpeHHCﬁ MNO3uIUMKU JIMYHOCTH, HanI/IOTI/ISMa, yBa)KeHI/ISI K SaKOHy 158 HpaBonopmey,
YEJIOBEKY TPYy/la U CTapIIeMy MOKOJEHHUI0, B3aUMHOTO YBOXKECHHS, OEPEKHOTO OTHOIIEHUS K KYyJTbTYPHOMY
HACJIEIMI0 M TPaJuLMsAM MHOTOHAIMOHAJIbHOrO Hapona Poccuiickoit ®enepaunu, nOpupoae u
OKpYKarolleu cpene.

JIn4HOCTHBIE pe3ylbTaThl OCBOEHHUS Yy4YeOHOro mpeamera «buomorus» HOMKHBI OTpa)kaTh
TOTOBHOCTB U CITOCOOHOCTH 00YYArOIINXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MMO3UITHUEH
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpHEHTAIlMH, TO3WUTHUBHBIX  BHYTPCHHUX  YOCKICHUH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBa, PACHIUPEHHE >XU3HEHHOTO
OTNBbITAa M ONBITA JIEATECILHOCTH B IIPOIECCE peATM3allid OCHOBHBIX HAINPAaBIICHUH BOCIUTATEIHLHOMN
JIEITEALHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3UIHMKM OOYYaIOIIETrOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH JAEATEILHOCTHU MPH CO3JaHUH YUeOHBIX MTPOEKTOB, PEIlCHUN
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHITOJHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEIENATh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO K SIBJICHHUSM COBPEMEHHOMN
’KM3HU U OOBACHATH €€;

YMEHHME YYUTHIBATH B CBOUX JEUCTBUAX HEOOXOTUMOCTh KOHCTPYKTHBHOTO B3aMMOJCWUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITHANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJHEHUS YU€OHBIX, MO3HABATEIBHBIX
U WCCIIEJIOBATEIbCKUX 3a/la4, YBAKUTEIHHOTO OTHOIIECHHS K MHEHHIO OMNMOHEHTOB MPHU OOCYXKIECHUU
CTHIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJICPIKAHNUS;

TOTOBHOCTh K TYMaHUTApHOU M BOJOHTEPCKON NESTENbHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHNS:



c(hOPMHUPOBAHHOCTH POCCUUCKOMN TPaKTAHCKOW HIICHTUYHOCTH, TATPUOTHU3MA, YBAKEHHS K CBOEMY
HapO/ly, YyBCTBAa OTBETCTBEHHOCTU nepea PoIMHOM, TOPAOCTH 3a CBOM Kpaid, CBOKO PouHy, CBOM A3BIK U
KYyJbTYpY, IPOLLJIOE U HACTOALEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0 U MaMITHUKAM MPUPOAbI, JOCTHKECHHIM
Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIA] POCCHMCKHX YUYEHBIX B CTAHOBIICHHUE M pa3BHTHE OHOJIOTHH,
MMOHUMAaHUs 3HAYCHHUS OMOJIOTMH B MO3HAHWM 3aKOHOB MPHUPOJbI, B KU3HHU YEJIOBEKAa U COBPEMEHHOTO
00IIIeCTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)XEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 32 €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIOCOOHOCTh OLIGHMBATh CUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYICHh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJIa B IIOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTETHUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IMOHUMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHHME MPOSBIATH KayeCTBa
TBOPUYECKOH JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHUA, (GOPMHUPOBAHMS KYJLTYPbI 30POBbS M 3MOLMOHAJIBLHOIO
0J1aronmoJryymsi:

MOHUMAaHWEe M pealu3alus 3J0poBOro M Oe3omacHoro oOpasza KH3HU (370pOBOE MUTaHUE,
coONroficHHe TUTMEHWYECKHMX NpaBWI W HOPM, COaJlaHCUPOBAHHBIM pPEXHUM 3aHATHH U OTAbIXA,
perynspHas ¢u3nyecKas aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHUMAaHHE I[EHHOCTU MPaBWI WHAMBHUIYAJbHOTO U KOJJIEKTUBHOTO OE€30IacCHOTO MOBEICHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUI 1 HETIPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOIICHHUS aJIKOTOJIs, HAPKOTUKOB,
KypeHus);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HAalpaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

MHTEpPEC K pas3auuHbiM cdepaM TpodecCHOHATbHONW JEesITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oymytiel mpodeccuu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

AKOJIOTHUECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK MCTOYHHUKY JKU3HU Ha 3eMJjie, OCHOBE
€€ CyIECTBOBAHUS;

MOBBIIIEHUE YPOBHS IKOJOTUYECKON KYIbTYphI: IPUOOPETEHUE OMbITA ITAHUPOBAHHUSI IIOCTYIKOB U
OLIEHKH UX BO3MOXHBIX MIOCJIEJICTBUNA JIJIsl OKPY>KAIOLIEN Cpebl;



0CO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelieHus;

CIOCOOHOCTh MCIIOJIB30BAaTh MPHOOpPETaeMble MpPU W3YYCHUH OHMOJIOTUW 3HAHMA W YMEHHS IpH
pemeHnn TMpoOJieM, CBS3aHHBIX C PpAlMOHAIBHBIM IMPUPOAONOIB30BAHUEM (COONIIOCHUE MPABUI
IIOBEICHUS B IPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE DPABHOBECHUS B JKOCUCTEMAX, OXpaHy BHJIOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HENPUATHE JICUCTBUM, NPUHOCAUIMX BpEI OKPYXKAIOUIEH NPUPOJHOW Cpene, yMEHUE
IIPOrHO3UPOBATh HEOJIArONPUSATHBIE SKOJIOTMUYECKUE IOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUH H
[IpeI0TBpAILaTh UX;

HaJIMYue Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTMUECKON KYJIbTYpbI, ONbITA JESITEIbHO CTU
9KOJIOTMYECKOM  HAIlpaBJIC€HHOCTH, YMEHMsSI  pPYKOBOJCTBOBATbCSI MMH B  IIO3HABaTEJIbHOM,
KOMMYHHMKaTUBHOW M COLIMAJIbHON IMPAKTHUKE, TOTOBHOCTU K y4acTHIO B MPAKTUYECKOH AEATEeIbHOCTU
9KOJIOTMYECKOMN HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOW MPaKTUKK, OCHOBAHHOTO Ha JMAOre KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYIbTYPHOM MHUPE;

COBEPIICHCTBOBAHKE S3bIKOBOM M UMTATENIbCKON KYJIbTYphl KaK CPEACTBAa B3aUMOJCHCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHHe CHeuu@UKd OHOJOTUM KaK HayKH, OCO3HaHus €€ poid B (HOpPMHUPOBAHUU
PaIMOHATIFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUM IIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKaIOUIEM MUpE
KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U 00IIeCTBa, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEHN U pelIeHUH
po0sieM CoOXpaHeHHsI MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTHH JUIsi COBPEMEHHOM LMBHIIM3ALMU: 00ECIIeYeHHs] HOBOTO
YPOBHS Ppa3BUTHUSI MEIULUHBI, CO3JaHUE TNEPCHEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX pellaTh
pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MOUCKA MyTEeH BBIXOJA U3 TI00ANBHBIX SKOJOTUYECKHX
npoOieM U oOecreueHus mNepexoja K YCTOMYHMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BaHUIO
MIPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OWOJOTMYECKUX 3HAHUN B LEJIAX IMOBBIILICHUS OOIIei
KYJIbTYpPbI, €CTeCTBEHHO-HAYYHO! I'PaMOTHOCTH, KaK COCTaBHOM 4yacTu (DyHKIIMOHAJIbHOW I'PaMOTHOCTH
o0y4Jaromuxcsi, GoOpMUPYEMOM MPU U3YICHUH OMOJIOTHH;

MMOHUMAaHHE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
WCII0JIb30BaTh IOJIy4aeMble 3HAHUA JUIsl aHalu3a U OOBSICHEHMsS SIBICHUU OKPYXKAIOIIEr0o Mupa H
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUE JellaTh 00OCHOBAaHHBIC 3aKIIOUYECHHS Ha OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS IAHHBIX C IIETBI0 MOJIY4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS Ui pelieHus mpoOiieM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME LIEHHOCTH HAY4YHOW [EeSATENIbHOCTH, TOTOBHOCTb OCYHIECTBISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO M caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHU 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yinbTaThl OCBOECHHs ydeOHOTro npenmera «buonorusy BKIIOYAIOT: 3HAUUMBbIE
st GOPMHUPOBaHMS  MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXKIAMCUUIUIMHApHBIE  (MEXIpPEIMETHBIE)
oOI1eHayYHble TOHATHS, OTPaXKarolUe IeJOCTHOCTh HAYYHOW KapTHUHBI MUpPA U CHELU(PHUKY METOJO0B
MIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, PHEPIHs, SIBJIEHUE, IPOILECC, CUCTEMA,



HAy4YHbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHSs, HMCCIEIOBAaHUE, HAOIIOICHHUE,
W3MEpPEeHUE, OHKCIIEPUMEHT U JPYIrux), YyHHUBEpCAJIbHbIE Y4eOHble JeHWCTBHUS (IIO3HABATEIIbHEIE,
KOMMYHHKATHBHBIC, PETYISTUBHEIC), oOecnieunBaromue GpopmupoBanne QyHKIIMOHAILHON TPaMOTHOCTH
U COLMAIBHOW KOMIETEHIIMH OO0y4Yaromuxcs, CHOCOOHOCTh OOYyYaromUXCs HCIOJIb30BaTh OCBOCHHBIC
MEXIUCIUTIMHAPHBIC, MHPOBO33PCHUCCKAE 3HAHUS W YHHBEpCaJdbHbIC Yy4eOHBIC JCHCTBHS B
ITI03HABATEILHOW U COLIUATIbHON MPAKTHUKE.

MertanpeaqMeTHbIe Pe3ylbTaThl OCBOCHHUSI NMPOTPaMMBl CPEIHEro o0mero o0pa3oBaHUS JOJDKHBI
OTpaxkartb:

OByajieHHe YHHUBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMPOBAThH U aKTYaJIM3UPOBATh IPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCGHWU 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiW3a, CHHTE3a,
CpaBHEHHs, Kilaccu(uKaluu, 00001eHNs1), paCKpbIBaTh CMbICIT OMOJIOTUYECKUX MOHSATUHN (BBIIEISTH MX
XapaKTepHbIC TPU3HAKHU, YCTAHABIIUBATH CBSI3U C IPYTHMH ITOHATHSIMH);

OTIPENIETISATh 1ENN NEATebHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HX JOCTHXKCHHS, COOTHOCHTD
pe3ynbTaThl IEATETLHOCTH C TIOCTABIICHHBIMU TEJISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHE TOHITHS TSl OObSICHEHUS (DAKTOB U SBJICHUIA KUBOW TTPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIyKTHBHBIC, JCIyKTHBHBIC, 10 AaHAJOTHH), BBISBIIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHSI B PACCMATPHBACMBIX SBJICHHUAX, (OPMYJIHPOBATH BBIBOJBI H
3aKITIOUEHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEJICTBA JUIS TPEJCTABICHHUS CYIICCTBCHHBIX CBSI3CH U
OTHOIIEHUH B H3y4aeMbIX OHOJOTHYECKHMX OOBEKTaX, a TakkKe MPOTHUBOPEUHM pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH(OOPMALMOHHBIX HCTOUYHUKAX;

paspabaTeiBaTh IJIaH peIHIeHHs] MpoOIeMbl C y4€TOM aHajiu3a HMEIOIIHUXCS MaTepHalIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh, OLIECHUBATh COOTBETCTBUE PE3yJIbTAaTOB LENSIM, OLIEHUBAThH
PHUCKHU MOCIEACTBUNA NEATENHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCIOBUSAX PEAIbHOTO, BUPTYaJbHOTO H
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE IeHCTBHSA:

BIIQJIETh HAaBBIKAMHM Yy4€OHO-MCCIEIOBATENbCKOW W MPOEKTHOM JAEATeIbHOCTH, HaBBIKAMU
paspelieHus mpoodiieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

WCIOJIb30BAaTh  pAa3fMyYHble BUIbBl JESATENBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAINH, MPeoOpPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYalMsIX, B TOM YHUCIIE MPH CO3JAaHUU
y4eOHBIX U COIUANBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIH THUI MBIIIJICHHUS, BIAJCTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATHIMH U METOJIaMU;

CTaBUTH U (pOopMyIHUpoBaTh COOCTBEHHBIE 3a7]a4ul B 00pa30BaTEeNbHOM ACSITETbHOCTH U KU3HEHHBIX
CUTYaIUSIX;

BBISIBIISITh TIPUUMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3MPOBATh 3a/lady, BBIJIBHTaTh THIOTE3Y €€
pelleHns, HAaXOJIUTh apryMEHTHI IS JOKAa3aTeNbCTBA CBOMX YTBEPXKACHHH, 3alaBaTh MapamMeTpbl U
KPUTEPUHU PEILICHUS;

aHAIIM3UPOBATh TMOJIyYEHHBIC B XOJ€ PEIICHHs 3aJaud pPe3yNbTaThl, KPUTHUYECKH OILIEHHWBATH HX
JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;



J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISATh LIEJCHANPABICHHBI MOWUCK TIEpeHOCa CPEICTB U  CIOCO0OB JICHCTBHS B
podecCHOHANBHYIO CPEyY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IACTH KU3HEACATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIC WJIEH, MPEUIaraTh OPUTHHAIBHBIC MOJXOAbI M PEIICHUs, CTaBUTh MPOOJIEMBI
3aJ1au, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCSI B PA3IUYHBIX MCTOYHMKAX MH(pOpMamuu (Tekcre y4eOHOro mocoOus, HayqHO-
MONYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIIOBApSX M CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (OpM MpeacTaBiICHUS, KPUTUUECKU
OILICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(hopMyIpPOBaTh 3aMPOCHl M TPUMEHSTH PA3TUYHBIE METOJIBI TIPU TIOUCKE U 0TOOpE OHOIOTHYECKON
nH(popMaIuu, He0OX0AMMOM TSl BBITIOJTHEHUS yUeOHBIX 3a/1a4;

pUoOpeTaTh  OMBIT  HUCHOJb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKAaTHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaJIbHYIO (hopMy MpelncTaBieHHs] OMOJIOTHYecKol HH(OpManuu
(cxembl, rpaduku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

HCIO0JIb30BaTh HAyYHBIN S3bIK B KaU€CTBE CPEJCTBA MpU paboTe ¢ OHOIOTHYecKoil HHPOpMAIME:
MPUMEHATh XUMUYECKHe, (PU3nUecKre U MaTeMaTUYeCKUe 3HaKU U CUMBOJIBI, OPMYIIbl, a0OpeBuaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BJIaJIeTh HaBbIKAMM DPACIO3HABaHWsA M 3allUThl MH(pOpMANMM, MH(MOPMAIMOHHONH 0e30IacHOCTH
JMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) obmmenne:

OCYILIECTBIIATh KOMMYHHUKAIlMM BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBaTb B AMAJOre WU
JUCKYCCHM IO CYHIECTBY OOCyKIaeMoM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYKICHMS
OTHOCHTEJIHO BBIIIOJHEHUS IpeAaraéMoi 3aJau, YYUThIBaTh HHTEPECHl U COINIACOBAHHOCTh MO3ULUI
JPYruX y4aCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpPEACTBA OOLICHUs, MOHMMAaThb 3HAYEHUE COLUAIBHBIX 3HAKOB,
IPENOChUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallMi, yMeTb CMsr4aTb KOHQUIMKTBI U BECTH
IIEPEroBOPHI;

BJIQJIeTh Pa3IMYHBIMU crocoOamu OOLIEHHs M B3aUMOJCHCTBHUSA, NMOHMMATh HaMEPEHUs IPYrux
JHo/ieH, MPOSIBIIATh YBRKUTEJIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (opme GpopMyanpoBaTh
CBOM BO3PAXKCHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHsI C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esSITeIbHOCTD:

IIOHMMAaTh U UCIHOJIb30BaTh MPEUMYILECTBAa KOMaHIHOW ¥ MHAUBUIYaJIbHOW paOOThl MPHU pelIeHUN
Ouosornyeckoi  mpoOneMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb TNPUMEHEHHUs TPYNIOBBIX  (QopM
B3aMMO/ICHCTBYS IIPU PELIeHUH yueOHO! 3a1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JAEHUCTBUH C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEHN KaXI0TO Yj€Ha KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BBIBATh U KOOPANHUPOBATH JEHCTBUS 1O €€
JOCTUKEHHUIO: COCTABJIATh IUIaH JACWCTBUM, paclpeieisaTb pPOJU C YYETOM MHEHMM YYaCTHUKOB,
o0CyX/1aTh pe3yJabTaTbl COBMECTHOM paboTHI;



OLICHMBATh KAaueCTBO CBOEr0 BKJAJa W Ka)XJOI0 Y4YacTHHKA KOMaH[Ibl B OOLIMI pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeniaraTb HOBBIE IIPOEKTHI, OLIEHHWBATh MJEU C TMO3ULIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEIEHUE B pPa3IMUYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIHATUBHBIM.

OgiajeHHe YHMBeEPCAJIbHBIMH PeryJsiTHBHBIMM 1eHCTBUSIMH:

1) camoopranu3anusi:

HCI0JIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS BBISIBICHUS MPOOJIEM M UX PELICHMS B KMU3HEHHBIX U
y4eOHBIX CHUTYalUsX;

BBHIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHHWM I€JIeBbIE U CMBICIOBbIE YCTAHOBKH B CBOUX
JNEUCTBUAX M TMOCTYNKaX IO OTHOLICHUIO K >KUBOW MPHUPOJE, CBOEMY 3J0POBBIO H 3J0POBBIO
OKPYKaIOIUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh T0O3HABATEIbHYIO JESTEIIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESTENbHOCTH U )KM3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAaH pEHIeHHs] NpoOJieMbl € YU4ETOM MMEIOIIUXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYIUINHN B pa3HbIX 00JaCTIX 3HAHUI,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBCHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIJIETh HAaBBIKAMHM TIO3HABATENIbHOM pediekcuyu Kak OCO3HaHUSl COBEpIIAeMBbIX IEHCTBHM U
MBICIIUTEIbHBIX MPOIECCOB, MX PE3yAbTAaTOB M OCHOBAHHM, HCMIOJIb30BaTh MPUEMBI peduieKcuH s
OIICHKHU CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAIU3€E PE3y/IbTaTOB ACSITEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUH JIPYTOro YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

IIpenmetHsle pe3ynabTaTthl ocBoeHuss mnporpaMmbl COO mo Ouosnornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue st yuebHoro npenmera «buosnorus» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI
JNEUCTBUN 10 OCBOEHHMIO, HHTEPNPETALUU U MPeoOpa3oBaHUIO 3HAHUM, BHIBl AEATEIBHOCTH IO
MOJIydeHHI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUM B Pa3IUYHBIX Y4EOHBIX CHUTYaLUsAX, a TaKXKe B
peanbHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX ¢ OWojorueid. B mporpamme npeameTHble pe3yiabTaThl
MPEJCTaBIICHBI 10 T01aM 00y4eHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEGHHUs yueOHoOro mnpeamera «buonorust»y 6 10 kKnacce ROIKHBI
OTpaxkarTb:



c(OpPMHUPOBAHHOCTH 3HAHUI O MeCTE U POJIM OMOJIOTUH B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KApTHMHBI MHpa M HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJAEPKAHUE OHOJOrMYECKMX TEPMUHOB M MOHSATHI: JKU3Hb, KIIETKA,
oprausM, Mmertabonu3sMm (0OMEH BELIECTB W IPEBpaAlLEHUE HHEPruH), FOMEOCTa3 (camMOoperyisuus),
YpOBHEBAsl OpPraHu3allMsl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEAEHUE (PENpOayKLHMsI), HACIEIACTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE U3JIaratb OMOJIOIMYECKUE TEOPUHU (KJIETOYHAsl, XPOMOCOMHAsA, MyTallUOHHAs, LIEHTPAJIbHAs
JoTMa MOJeKyJIsapHou Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. . BaBunoa) u yuenus (o
LEHTPax MHOrooOpa3usi M NPOUCXOXKIEHHUS KyJIbTypHbIX pacreHuit H. M. BaBunosa), omnpenensits
IPaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIJIaJIETh METOJAAMHM HAay4yHOTO TO3HAHUS B OMOJIOTMU: HAOIIOJAECHHE W ONMCAHUE >KUBBIX
CHUCTEM, IIPOLIECCOB M SBJICHUH, OpraHu3alus W TPOBEACHHE OHOJOTHYECKOrO SKCIEPUMEHTA,
BBIJIBMDKEHHUE THIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXAY MCCIEAYEMBbIMH BEIMYMHAMH, OObSICHEHUE
MOJIyYEHHBIX PEe3y/bTaTOB, MCMOJIb30BAHHBIX HAYYHBIX TMOHATUH, TEOPUH M 3aKOHOB, YMEHHE [esaTh
BBIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU BHPYCOB, KIETOK MPOKAPUOT U BYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHbIX OPraHW3MOB, OCOOEHHOCTH IMIPOILIECCOB: OOMEHa BEIIECTB H
MpPEeBpALIEeHUs] HHEPruM B KIETKe, (POTOCHHTE3a, IJJACTUYECKOTO U HSHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OTJI0JOTBOPEHMSI, PA3MHOKEHUS1, MHAUBUIyaIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTECHE3);

yYMEHHE MPUMEHSTh MOJydeHHbIE 3HaHUS A7 OObSICHEHHS] OMOJIOTHYECKUX MPOIECCOB U SIBICHUH,
JUIS TIPUHSTHS MIPAKTUYECKUX PEHICHH B MOBCETHEBHOM KM3HU C LEibl0 obecrieueHus: 0e30MmacHOCTH
CBOET0 3/I0POBbS M 3/I0POBbS OKPYKAIOIIUX JIOACH, COOJIOACHHUS HOPM TIpPaMOTHOTO MOBEAEHUS B
OKpYXalollled TMPUPOJAHOW cpeAe, TOHMMAaHWE HEOOXOJAMMOCTH HCTOJB30BaHUS  JOCTHIKEHUUN
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJOTUH AJISl PAllMOHAILHOTO MPUPOOTIOIb30BaHMUS;

YMEHHE peulaTh 3JeMEHTApHble MEHETUYECKUE 3a7auyd Ha MOHO- W AUTMOpPUIHOE CKpEIIMBAaHHE,
CIICTVIEHHOE HAaCJeI0BaHUE, COCTABJISATH CXEMbl MOHOTHOPUAHOTO CKpEIIMBAHUS s MpPEICKa3aHUs
HACJIeIOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH Ja00paToOpHble U MpaKTUUYeCKue paboThl, COONIONaTh MpaBuja Mmpu padote
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OICHUBAThb M HMHTEPHPETHPOBaThH HHGOpPMAIUMI0  OHOJOTHYECKOTO
COJIepKaHus, BKIIOYAIOIIYIO TICEBJAOHAYYHBIE 3HAHUS U3 PA3IMYHBIX UCTOYHHMKOB (CPEICTBAa MacCOBOI
nH(pOpMalLlUY, HAy4YHO-TIOMYISPHBIE MaTepUalbl), STUYECKUE AaCMEKThl COBPEMEHHBIX HMCCIEIOBAHUU B
OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH;

yYMEHHE CO37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIIeHUs, 0000mIas OMOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHOro mnpeamera «buonorust»y 6 11 kKnacce ROJIKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTb 3HAHUI O MeCTe U POJIM OMOJIOTUH B CUCTEME HAy4YHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (OpMUPOBAaHMM COBPEMEHHONl €CTECTBEHHO-HAy4yHOW KapTHHbI MHpa M HAY4YHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX M 3apyOeXHbIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJIOIHH,
(GYHKIMOHATIBLHON IPAaMOTHOCTH YeJIOBEKa ISl PeIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpKAaHHE OWOJIOTUYECKUX TEPMUHOB W TOHSATHHA: BUJ, HOIYJIAIMS,
reHO(OHI, HBOJIONMS, ABWXKYIIHUE CUJIbl ((DaKTOpPhI) SBOJIIOLUHU, MPUCHOCOOIEHHOCTh OpPraHU3MOB,



BHJI000pa30BaHUE, SKOJIOTHYECKHUE (PAKTOPBI, IKOCUCTEMA, TPOAYIICHTHI, KOHCYMEHTHI, PEYIICHTHI, IIENTH
MUTAHUS, SKOJIOTHYECKas MUpaMua, OuoreoreHo3, ouocdepa;

YMEHHE H3JaraTh OHOJOrHYeckue Teopuu (dBoJonMOoHHas Teopus Y. [lapBuHA, CHHTETHYECKas
TEOpHs BOJIIOLMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabimeBoro cxoacrtsa K. M. Bapa, yepenoBanus
TJIaBHBIX HampaiieHuid u myteit 3Bomonuu A. H. CeBeprioBa, yuenust o ouochepe B. . Bepuaackoro),
ONpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K )KMUBBIM CUCTCMAM;

YMCHHUC BJIaACTh MCTOAAMU HAYYHOI'O IMO3HAHHA B 6I/IOJIOFI/II/I: Ha6J'IIOI[CHI/I€ N OIIMCAHHUC XHUBBIX
CUCTCM, IPOLECCCOB U SIBJIGHI/IfI, opraHusanyda W IIPOBCACHUC OHMOJIOTMYECKOTO OKCIICpUMCHTA,
BBIIBU’KCHHUC TUIIOTC3bI, BBIABJICHUC 3aBHUCHUMOCTH MCXKAY HCCICAYCMBIMU BCIWMYMHAMU, O6’I)$[CHCHI/IC
IMOJYYCHHBIX PE3YJIbTATOB, HUCIIOJb30BAHHBIX HAYYHBIX HOH?ITPIﬁ, TGOpI/Iﬁ N 3aKOHOB, YMCHHEC [CJIaTh
BBIBO/JIbI HA OCHOBAHUH TTOJTYYCHHBIX PE3YJIbTATOB;

YMCHHUC BbBIICIATE CYHICCTBCHHBIC TIPU3HAKHW CTPOCHHA OHMOJIOTUYECKNX OOBLEKTOB: BUIOB,
MOTIYJISIIIUH, TPOJYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OHWOTEOIEHO30B M JKOCHCTEM, OCOOEHHOCTH
MPOIECCOB:  HACTEICTBEHHONM  M3MEHYHMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHI000pa3oBaHUS,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JEUCTBUS DSKOJOTUYECKUX (PAKTOPOB HA OpPraHuU3MbI, TEpeHoca
BCIICCTB M IIOTOKAa OHEPIruM B DOKOCHUCTEMaAX, AHTPOIIOTCHHBIX H3MEHEHUH B DKOCHUCTEMAaX CBOEH
MECTHOCTH, KPYrOBOPOTa BEHIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onocdepe;

YMCHHUEC MMPUMCHATH NMOTYYCHHBIC 3HAHUA JIA 00BsICHEHNT OMOJIOTHYECKUX IMPOLECCOB U fIBJ'IeHPIﬁ,
JUI TIPUHSTHS MPAKTUYECKUX PEHIeHU B MOBCETHEBHOM JKM3HU C LEibl0 obecrieueHus: 0e30MacHOCTH
CBOETO 3/IOPOBBSI W 3JI0POBBSI OKPYKAIOMIMX JFO/ICH, COOJNIONEHUS HOPM TPAaMOTHOTO TIOBEICHUS B
OKpYXalollled MPUPOJHOW cpeAe, TOHWUMaHWE HEOOXOJWMOCTH HCIOJB30BAHHS  JOCTHIKEHUHN
COBPEMEHHOW OMOJIOTHY /ISl PAIlHOHAILHOTO TIPUPOAOTIONH30BAHUS;

YMEHHE pemaTh 3JIeMEHTapHbIe OHOJIOTUYECKHE 3a7aul, COCTABIATH CXEMBbI MEPEHOCa BEIIECTB U
SHEPTHUH B DKOCUCTEMaxX (IIeTH MUTaHUS ),

yYMEHHUE BBITIOJHATH Jab0paTOpHbIE W MPAKTUYECKUE padOTHI, COONIOAATh MpaBuUiia Mpu padoTe ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OIICHUBaTh W HWHTEPIPETUPOBATh HH(POpMAIU0  OHUOJOTHYECKOTO
COJICpKAHUSI, BKIIFOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CPEICTBA MAcCOBOM
uHpOpMAINY, HAyYHO-TIOMYJSIPHBIC MaTepHaibl), pacCMaTpUBaTh TJIOOAIBHBIC AKOJOTHYECKHE
po0OJIEeMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIC COOOIICHHs, 0000mas OHOJIOTHYECKYIO
MHGPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIB30BaTh TIOHATHIHBIN anmapar OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBbI€ CHCTEMBI U MX OpraHu3aIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB U CTPOCHUE KIETKU httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACATEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
C3CPBEHOC BpAMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTnueckue A op
Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOUW TPUPO/IBI.
5 [IpaxTrueckas padora Ne 1 1 05 bubnuoreka [IOK
«Mcnonap30BaHNE PA3TMYHBIX METOIOB MPU ' https://m.edso0.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKHX OOBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bubnuoreka [JOK
H3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYeCKui cocTaB KiIeTKH. Boya u 1 bubmuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SIIIcH. LOCTAB H CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
depMeHThl — OUOJIOTUYECKHE
karanu3atopsl. JlaboparopHas padota Ne 1
. bubnuoreka [JOK
6 «M3yyeHne KaTamuTH4YeCKONH aKTUBHOCTH 1 0.5
https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha puMepe aMuIa3bl WK
KaTasas3bl)»
bu6mmoreka [JOK
7 v I 1
TICBOBL SHITIAN https://m.edso0.ru/863e6870
8 Hyxnennossie kucnotsl. AT® 1 bubnuorexa [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

https://m.edsoo.ru/863e6d5¢

Hcropus u MeTO bl U3y4EHHUSI KIIETKU.

bubmuoreka [JOK

9
Kiterounas teopust https://m.edso0.ru/863e6e88
10 Kierka xax 1ieyiocTHas )XxMBasi CUCTEMA
CtpoeHune sykapuoTHUYECKON KIIETKH.
Jlaboparopuas padora Ne 2 «M3yueHue
PaTopHaz p . . bubmmoreka [{OK
CTPOEHUS KJIIETOK PACTCHUM, )KUBOTHBIX,
1 rpu0O0B U OaKTEPUIl 0T MUKPOCKOIIOM Ha 05 hittps://m.eds00.ru/863e610
p p a P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OIIMICAaHMUE
bu6moreka [IOK
12 06 o
MEH BEIICCTB HITH METabOoTH3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 D . X
OTOCHHTES. ACMOCHIHTES https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 JuepreTHeckuii oOmen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UMK KISTKU. [{enenue
KJeTku. Muto3. JIaboparopras padora Ne 3
15 «HaOimronenre MyuTo3a B KJIeTKaX KOHYUKA 0.5 bubnmorexa [IOK
g ' https://m.edso0.ru/863e7dc4
KOpeIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO bubnuoreka [JOK
CHHTE3a https://m.edsoo0.ru/863e796e
17 Tpancnsanus — OMocHHTE3 Oeka Bubmiorexa OK
https://m.edso0.ru/863e796e
bu6mmoreka [JOK
18 H —
CKIICTOHBIC (POPMBI KH3HH — BHPYCHI https://m.edso0.ru/863e7540
19 @DopMBI pa3MHOKEHHUSI OPraHU3MOB bubmorexa LIOK

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meiio https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX KJICTOK.

21 OmnonotBopenue. JlabopaTopHas pabora 05 bubnuorexa [JOK
Ne 4 «3yuenune cTpoeHUsI OJIOBBIX KIETOK https://m.edso0.ru/863e81b6
Ha TOTOBBIX MHKPOTIPEIIapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB brbmmorexa [OK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U bubnuoreka [JOK
W3MEHUYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBAHUS bu6moreka [IOK
MpU3HAKOB. MOHOTHOPUTHOE CKpElIBaHKE https://m.edso0.ru/863e8878

o5 JluruOpuHOE CKpeInBaHue. 3aKOH bubnuoreka [IOK
HE3aBUCUMOI'0 HACJIEAOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJoOBaHUE MTPU3HAKOB.

JlaGoparopHnas padota Ne 5 «M3yuenue
26 pGSYJIiTaTI())B M(?Hom6p1/mHoro Zq 0.5 bubmorexa HOK
https://m.edso0.ru/863e8c60
TUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIbI
Ha TOTOBBIX MUKpPOTIpErapaTax»

97 I'eneruka nona. HacinenoBanue npu3HaKoB, bubnuoreka [JOK
CLEIUIEHHBIX C IOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencrsennas
n3MeHYnBOCTb. JlabopaTopHas padota Ne 6.

08 N3yuenne Moan(puKamoHHON 05 bubnuoreka [IOK

U3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHOU
KpHUBOW»

https://m.edsoo.ru/863e8efe
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HacnencrBeHHast HN3MEHUHUBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnmoreka [JOK
MYyTayi y Jpo30(HIbl HA TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpEIiapaTax»

bubnuorexa [JOK

30 Petieritka weioseka 1 https://m.edsocI)_.[ ru/863e8d78
PesepBubIit ypok. O600111€HNE TIO TEME

31 «HacnencTBeHHOCTh B I3MEHUYHUBOCTD 1
OpPTaHU3MOB»

bubmuorexa [JOK

32 (Ceexiums Kax Hayka i nponece 1 https:// m.edso;I ru/863e9214

33 MeToabI M JOCTHIXKEHUS CEJIEKIINU 1 bu6mmoreka [IOK
pacTeHUH 1 KHUBOTHBIX https://m.eds00.ru/863e9214

34 BuoTtexHoorus kak oTpacib IpPOU3BOACTBA 1 Bubnmorexa [JOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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