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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuye6HOMY npenmeTy "buosnorus” (manee - 6MOJIOTHUsA) HA YPOBHE CpeHEro o0Iero oopa3oBaHus
pa3zpabdorana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit denepannmy»,
OI'OC COO, Konuernuuu npernogaBaHus y4eOHOro mnpeaMera «bHOJIOTHS» W OCHOBHBIX TMOJOKEHUU (eaepanbHOM
paboueil mporpaMMbl BOCITUTAHMUSL.

VYyeonsiii npenMer «buonorus» yriayonéaHoro ypoBHsS wuzyudeHus (10—11 xmaccel) sBIsS€TCA OJHHUM U3
KOMIIOHEHTOB MpeaMeTHOll obOmactu «EcTtecTBeHHO-Hay4yHble mpeameTsl». CornacHo nonoxenusm OIOC COO
npouiibHbIE Y4EOHBIC TPEIMEThI, M3y4aeMble Ha YIIIYOJIEHHOM YpOBHE, SBJISIOTCS CIocoOoM nuddepeHnmanmm
0o0y4eHHUsI Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs W MPHU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
00IIIUM, CpETHUM OOUIUM, CPEIHUM MPO(ECCUOHAIBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpemsi KaXIblid U3 ITHX
y4e€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIlIeHHEe 00pa30BaTENIbHBIX, BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX 3aJ1ay, CBS3AHHBIX C MPOGOpHUEHTALIMECH 00YUYarOIIMXCS U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00J1acTH HayYHOT'O 3HAHMUSI, CBA3AHHOIO ¢ OMOJIOTHEH, MEAUITMHOMN, YKOJIOTHEH, IICUXOJOTHEH, CTIOPTOM WJIM BOCHHBIM
JEJIOM.

[Iporpamma mo yuebHOMy mipeamery "buonorus" naér mpeacTtaBieHHe O IEIM W 3ajladyaX M3ydyeHUsl y4eOHOro
npeameTa «buonorus» Ha yrinyOia€HHOM ypOBHE, ONpeesieT 00s3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE CO/IEpIKAHUE,
€ro CTPYKTYpUPOBaHUE IO pa3feiaaM W TeMaM, paclpelelieHHe IO KiaccaMm, PEKOMEHIYET MOCIIEI0BATEIbHOCTD
M3y4YeHHs yueOHOro MaTepuala ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOTro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEM oOyuaromuxcs. B mporpamme mo OHONOTMU peain30BaH MPUHILUIN MPEEMCTBEHHOCTH C
M3y4eHUEM OMOJIOTUN HA YPOBHE OCHOBHOTO 00111ero o0pa3oBanusi, 6aroaaps 4emMy MpoCcMaTprUBaCTCs HAITPaBICHHOCTD
Ha TIOCJICAYIONIEE Pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHUE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHHS, IPEACTABICHUN O 3JOPOBOM 00pa3e KU3HU, Ha BOCITUTAHUE OEPEKHOTO



OTHOIICHUS K OKpY>KaloIlleld MpupoIHoil cpene. B mporpamme mo 6MONIOTHH TakXKe MOKa3aHbl BO3MOXXHOCTH Y4€OHOTO
npeamera «buonorus» B peanmzaruu tpedoBannii ®I'OC COO k miaHUpyeMbIM JIMYHOCTHBIM, METAIPEIMETHBIM U
NpeIMETHBIM pe3yibTaTaM OOydeHus U B (POPMHPOBAHMH OCHOBHBIX BHJIOB Y4eOHOIO3HABATEIBHOU AESTEIBHOCTH
0Oy4Jaronuxcst o OCBOCHHIO COJIepKaHUsl OMOJIOTHYECKOT0 00pa30BaHMs Ha YPOBHE CPEHEro 0011Iero 0opa3oBaHusl.

VYueOuplii npenver «buonorus» Ha ypoBHE cpeAaHero oOwEero oOpa3oBaHUs 3aBEpIIAET OHUOJIOIMYECKOE
o0pa3oBaHHME B IIKOJIE M OPUEHTUPOBAH HAa pAaCIIMpPEHUE U YIIyOJeHHEe 3HAHMM OOydaromMxcs O >KUBOW MPHUPOJIE,
OCHOBaxX MOJICKYJSIPHOM U KJIETOYHOM OHOJOTHHM, SMOPHUONIOTMH U OHOJOTHMHM pa3BUTHS, TE€HETHKH, CEJEKLHHU,
OMOTEXHOJIOTHH, SBOJIOLMOHHOIO YYEHUS U HKOJIOTUH.

N3yuyenune yueOHoro mpenMera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO HA MOATOTOBKY
oOyJaronuxcst K MOCIEAYIOMIEMY MOJYyYEHHIO OMOJIOrMYeCKOro oOpa3oBaHMs B By3aX M OPraHHU3alUsAX CPEIHEro
npodeccuonanbHOro oopazoBanusi. OCHOBY €ro COJIEpKaHuUs COCTABIISIET CUCTEMa OMOJIOTMYECKUX 3HAHUH, ITOJTyYE€HHBIX
MIPU U3YYEHUU 00YUaAIOIMMUCI COOTBETCTBYIOIINX CUCTEMATHUECKUX Pa3/iesIoB OMOJIOTMU HA YPOBHE OCHOBHOT'O OOLIETO
oOpazoBanus, B 10—11 kiaccax 3Tv 3HaHUS TOTYYarOT pa3BuTHe. Tak, pacliupeHsbl U yIIyOJIeHbl OMOJOTUYECKHUE 3HAHMS
O pacTeHUsX, )KUBOTHBIX, IpHOax, OaKTepUsX, OPraHu3Me YeJOBeKa, OOLUIMX 3aKOHOMEPHOCTSIX KU3HHU, JTOTOTHUTEIHHO
BKJIFOYEHBbI OMOJIOTMYECKHUE CBEJECHUS MPHUKIAJHOTO U MOUCKOBOTO XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK
OPUEHTHpBI AJIsl TMOCHEAyIolero BbiOOpa mnpodeccur. Bo3MmokHa Takke HHTErpamuss OMOJIOrMYECKUX 3HaHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJIYYEHHBIMU OOYYaIOIIMMHCS NpHU H3yYeHUU (U3UKHU, XUMUHU, Teorpaduu u
MaTE€MAaTHKHU.

CtpykTypa mporpamMmsbl 1o yueOHomy mpeamety "buonorus" oTpakaeT CUCTEMHO-YPOBHEBBIM U ABOIOIMOHHBIN
MOAXO0/bl K M3ydeHuto Ouosyoruu. CoriacHO MM, U3y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE NI YKUBBIX
CHUCTEM pa3HOTO YpPOBHS OpPraHHU3alH, SBOJIOLUM OPraHUYECKOTO MHUpa Ha 3emile, COXpaHEeHHsI OHWOJIOIMYECKOTO
pazHooOpasus miaHeTsl. Tak, B 10 kjgacce n3y4aroTcs OCHOBBI MOJIEKYJIIPHOUM U KJIIETOYHON OMOJIOTHH, SMOPUOJIOTHHU U



OMOJIOTUHN Pa3BUTHUS, TCHETUKH U CEJICKIINH, OMOTEXHOJIOTHH U CUHTETHUECKON OMOJIOTHH, aKTyaTu3upyIOTCS 3HAHUS
oOyyaronuxcsi no O0OTaHUKE, 300JI0TMM, aHATOMUH, (pu3nosnoruu yenoBeka. B 11 kimacce m3yyaroTcsi SBOJTIOLNUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYueOusiii npeamer «buonorus» mpu3BaH 00ECIEUUTh OCBOCHHE OOYUYaIOIIUMUCS OHOJIIOTUYECKUX TEOpPHl U
3aKOHOB, HJICH, IPUHIIUIIOB U MIPaBWUJI, JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN
0 CTPOCHHMH, MHOTO00Opa31u U OCOOEHHOCTSX KJIETKH, OPraHU3Ma, MOIMYJISIIUU, OMOIIEH03a, 3KOCHUCTEMBI, O BBLAAIOLIUXCS
HAy4YHBIX JOCTHKEHHUAX, COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJOTHH, NMPUKIATHBIX ACTIEKTaX OMOJOTUYECKUX 3HAHUMU.
JUist pa3BuTusL W TOAJAEpKAHUS HWHTEpeca OOydalolMXcsi K OHOJIOTMM HapsiAy €O 3HAYUTEIbHBIM O0BEMOM
TEOPETUYECKOr0 MaTepuaja B COACPKAHUHM IMPOrpamMMbl MO OHOJOTHUH MPEAYCMOTPEHO 3HAKOMCTBO C HUCTOpHEH
CTaHOBJICHMSI U Pa3BUTHUS TOM WJIK HHOW 00JIaCTH OMOJIOTHH, BKJIAJJOM OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pELICHUE
BOKHEUITUX OMOJIOTHYECKUX U DKOJIOTUYECKUX TIPOOIIEM.

[enb n3yuenus yueOHoro npenmera «bronorus» Ha yriay0aEHHOM ypOBHE — OBJIaICHUE 00YYaOITMMKCS 3HaHUSIMU
0 CTPYKTYpPHO-(YHKIMOHAIBHOW OpraHU3alMK KUBBIX CUCTEM PA3HOI0 PaHra U NpUOOpETeHHE YMEHUHN HCHOJb30BaTh
ATU 3HaHUS B (GOPMHUPOBAHMU MHTEpEca K OMNpPeNeaEHHOU 00iacTh MpOoPEecCHOHAIBHON IESTENbHOCTH, CBSI3aHHOM C
Ouosnoruei, win K BEIOOPY yueOHOTO 3aBeACHUS IS TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHue uenu u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha yriyOn€HHOM YpoBHE oOecrednuBaeTcs
pELICHUEM CIIEYIONIUX 3a/1a4:

OCBOEHHUE 00YYaIOUTUMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSX,
KOHIEMNIHX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBUIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHOHAYYHYIO
KapTHUHY MHUPA; O CTPOCHUH, MHOTOOOPa3HH U OCOOEHHOCTAX OMOJIOTHYECKUX CUCTEM (KJIETKA, OpTaHu3M, MOMYJISIIHs,
BUJI, OMOTEOIIeH03, Orocdepa); O BRIJAIOMUXCS OTKPHITUSIX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH; 03HAKOMJICHHE
oOydJaronmxcsi ¢ METOAAMHU IO3HAHUS >KUBOM MPHUPOIBI: HMCCIENOBATEILCKUMH METOJAMH OHOJOTUYECKUX HAYK



(MOJIEKYIISIPHOM 1 KJIETOYHOU OMOJIOTUH, SMOPHUOIOTHN M OMOJIOTHHU PA3BUTHS, TCHETUKHU U CEIIEKITNHN, ONOTEXHOJIOTUH H
CUHTETUYECKON OMOJIOTHH, MaJCOHTOJOTUHU, IKOJOTUM); METOJAMH CaMOCTOSITENIBHOTO MPOBEACHHS OHMOJOTMYECKUX
WCCJICIOBAaHUM B JIA0OpaTOpuu M B TpHpoje (HAOIIOAeHUE, N3MEpPEHNe, YKCIICPUMEHT, MOICIUPOBAHNE); OBJIAICHUC
OOyYarONIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAXOJWTh, aHAJU3UPOBATH M  HCIMOJIb30BATh OMOJIOTHMYECKYIO
nH(pOpMaIINIO; TI0JIb30BATHCS OMOJIOTHYECKON TEPMHUHOJIOTMEN U CUMBOJIMKOMN; YCTaHABINBATh CBA3b MEXKY Pa3BUTHEM
OMOJIOTUM U COIMATBHO-KOHOMUYECKUMH M JKOJOTUYECKHUMH MpoOJieMaMH 4YelIOBEYECTBA; OICHUBATH IMOCIE/ICTBUS
CBOCU JESATEILHOCTH MO OTHOIICHUIO K OKpY’Karoled MNpUPOTHON cpene, COOCTBEHHOMY 3J0POBBIO U 3J10POBBIO
OKPYXaIOIKUX JIIOAEi; 0O0OCHOBBIBaTh M COOMIOAATh MEPbl MPOPUIAKTUKA HHPEKUMOHHBIX 3a00J7€BaHUM, MpaBHUiia
MOBEJICHUSI B MPUPOJIe U obecrieueHusi 0€30MacHOCTH COOCTBEHHOM >KU3HEACSITEIIBHOCTH B UPE3BBIYANHBIX CUTYyAIUSIX
MIPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTEPU30BaTh COBPEMEHHBIE HAyUHbIC OTKPBHITHS B 00JIaCTU OMOJIOTHUU;
pa3BUTHE y OOYYAIONIUXCSI MHTEJUIEKTYalIbHBIX M TBOPYECKUX CITIOCOOHOCTEHN B MPOIIECCe 3HAKOMCTBA C BBIJAIOIIUMUCS
OTKPBITUSIMA W COBPEMEHHBIMH HCCJICIOBAHUSIMU B OHOJIOTHMU, pEIIaeMbIMU €10 MpobJieMaMu, METOAO0JOTHEH
OMOJIOTUYECKOTO MCCIIEOBAHUS, MTPOBEACHHS DKCIIEPUMEHTAIBHBIX HCCIEAOBAHUM, pelieHrs OWOJOTHYECKUX 3ajad,
MOJICTUPOBAHUS OMOJOTHYECKUX OOBEKTOB M IMPOIIECCOB; BOCIUTAHUE Y OOYYAIOUIMXCS IIEHHOCTHOTO OTHOIICHUS K
’KUBOM MPUPOJIEC B 1IEJIOM U K OTACIbHBIM €€ OOBEKTaM U SIBICHHSAM; (OPMUPOBAHUE DKOJOTUUYECKON, TEHETUUECKOM
IPaMOTHOCTH, OOIIEH KYyJbTYpPhl MOBEICHUS B MPUPOJE; MHTETPALMU €CTECTBEHHO-HAYUHBIX 3HAHUMN; MPUOOPETECHUE
0OyJaroIMMUCS KOMIIETEHTHOCTH B PAIIMOHAIEHOM MPUPOIONOJIb30BaHUH (COOJIOICHHE TTPABUJI TIOBEICHUS B TIPUPOIE,
OXpaHbl BHUJOB, DKOCUCTEeM, OHOCGhEphl), COXpAaHEHUU COOCTBEHHOTO 3JI0POBbS U 3J0POBBSl OKPYKAIOIIUX JIHOJIEH
(cobmoneHuss Mep NMpodHIIAKTUKN 3a00JIeBaHMi, oOecreueHre OC30MaCHOCTH JKM3HESATCIIbHOCTH B UPE3BBIUYAMHBIX
CUTYyaIlUsX MPUPOJHOTO W TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJb30BaHUs OMOJOTMYECKUX 3HAHUW U YMEHHUH B
MMOBCEIHEBHOM KU3HU;



CO3/IaHME€ YCIIOBUHM ISl OCO3HAHHOTO BBIOOpa 0OydYaroIIMMUCS MHIWBHUIyaJTbHON 00pa3oBaTeNbHON TPACKTOPUH,
CIOCOOCTBYIOIIEH MOceayoeMy npohecCuoOHATLHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUM C HHAMBHUAYaJIbHBIMU
MHTEpECAaMU U MOTPEOHOCTSIMH PETHOHA.

Oo111ee 9rco 4acoB, OTBEICHHBIX HA U3YUYE€HHE OMOJIOTHUH Ha YTIIyOJIEHHOM YPOBHE CpeIHEro 00111ero oopazoBanus,
coctapisieT: B 10 kmacce — 68 yacoB (2 yaca B HEJICITIO).

OT60p opraHu3alMOHHBIX (DOPM, METOMIOB U CPEJICTB 00YUEHUSI OMOJIOTUU OCYIIECTBIACTCS ¢ yUETOM crienupuKu
€ro COJEpKaHHWA M HANpPaBJICHHOCTU Ha MPOJOJDKEHUE OMOJOTMYECKOro O0pa30BaHMS B OPraHU3ALMSIX CPEAHETO
po(heCcCHOHATILHOTO U BBICIIEr0 00pa30BaHUs.

O0s13aTeNbHBIM YCIOBHEM MPU 00y4eHNH OMOJIOTUH Ha YIIIyOJEHHOM YPOBHE SIBJIIETCSA IPOBEIECHUE JTa00PATOPHBIX
U TIpakTudecKux padoT. Taxke ydacTre o0ydarommxcs B BHIMOJTHEHUH MPOEKTHBIX U Y4€OHOMCCIIEI0BATENLCKUX padoT,
TEMAaTHKa KOTOPBIX OMPEESAETCS YUUTEIEM HAa OCHOBE MMEIOUIMXCS MaTepUabHOTEXHUUECKUX PECYPCOB U MECTHBIX
MIPUPOIHBIX YCIOBUU.



COIEPKXAHUE OBYYEHUA
10 KJTACC

CopnepxaHue IMpOrpaMMBbl, BBIAEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY T'OCYJAPCTBEHHOW HWTOrOBOM aTTECTALUU
(T'NA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHass Hayka. Kparkas uctopusi pa3BuTusi Ouosioruu. buojornyeckue Hayku U
u3y4yaemble UMH npoosieMbl. DyHIaMeHTanbHbIE, TPUKIAAHbIE U TOMCKOBBIE HAYYHBIE UCCIIETOBAHUS B OMOJIOTHH.

3HaueHune OMooruu B GOpMHUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHbI Mupa. [Ipodeccuu, cBsa3aHHbIE €
Oouonoruei. 3HaueHne OMOJIOTHH B MPAKTUYECKOM IEATeTLHOCTH YeJIOBEKa: MEIUIIMHE, CETLCKOM XO3SICTBE,
MPOMBIIIJIECHHOCTH, OXPAHE MTPUPOBI.

JlemoHcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {lapsun, Y. I'apseii, ['. Mennens, B. U.
Bepnaackuit, U. I1. [Tasnos, U. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, /xx. Yorcon, @. Kpuk, 1. K.
benses.

Tabnuibr 1 cxeMbl: «CBsI3b OMOJIOTUHN C APYTUMH HayKamMuy, «CructemMa OUOIOTHIECKUX HAYK.

Tema 2. )KuBble cUCTeMbI U UX U3yYEHUE

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus: ouosiaoruu. CBONWCTBA KUBBIX CHCTEM: €IMHCTBO XUMHUYECKOTO COCTABA,
TUCKPETHOCTh 17} LEJIOCTHOCTB, CJIIO)KHOCTh M YIOPSAI0YEHHOCTh CTPYKTYpPBI, OTKPBITOCTb,
CaMOOpraHM3alMs, CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, UBMEHUYMBOCTD, POCT U PAa3BUTHE.

YpOBHM  OpraHM3aluyd  KUBBIX  CHUCTEM:  MOJIEKYJSPHBIM,  KJIETOYHBIM, TKAHEBBIM, OPTraHU3MEHHBIMN,
NOMYJISIIMOHHOBUIOBOM, 3KOCHUCTEMHBIN (OHoreoneHoTruueckuii), Ouochepusiil. Ilpouecchl, nmpoucxonsdiue B >KUBBIX



cucteMax. OCHOBHBIE PU3HAKHU KkUBOr0. JKH3Hb Kak (hopma cyliecTBoBaHUs MaTepuu. Hayku, n3ydaromiye )KuBble CHCTEMbI
Ha Pa3HbIX YPOBHIX OPraHU3ALNH.

N3yuenue xxuBbIx cucteM. Metozbl 6nonornyeckoi Hayku. HabOmonenue, namMmepenue, SKCepuMeHT, CUCTeMaTh3aIus,
MeTtaananus. [losTue o 3aBUCMMON U HE3aBUCUMOU niepeMeHHOU. [InanupoBanue skcriepumenTa. [loctaHoBKa u mpoBepka
runore3. HyneBasi rumotesa. Ilonstue BbIOOpKM U €€ nocTOBepHOCTh. Pa3zbpoc B Ouonormueckux JaHHbIX. OleHKa
JOCTOBEPHOCTH TOJIYYEHHBIX Pe3yJIbTaTOB. [I[pUUMHBI HCKaKEHUS pE3yJIbTATOB dKCIIEpUMEHTA. [IoHATHE CTaTHCTUYECKOTO
TecTa.

JemoHcTpauun

Tabnuipl U cxembl: «OCHOBHBIE TMPU3HAKHU KU3HU», «buonmornueckue cucteMbl», «CBOWCTBA >KUBOM MaTepum»,
«YpOBHU OpraHu3alMy >KUBOW INpUPOIbD, «CTPOECHHE >KUBOTHOM KIETKW», «TKaHU >XUBOTHBIX», «CHCTEMBI OpraHOB
YeJI0BEUECKOro opranusmay, «buoreouenosy», «buocdepa», «MeToapl U3ydeHHUs )KUBOU TPUPOIBD).

O6GopynoBanue: nabopaTopHoe OO0OpYyJOBaHME I MPOBEACHUS HAOMIOICHUM, HW3MEPEHUH, HKCIEPUMEHTOB.

IIpakTnuyeckas padora «licrons30BaHue pa3anyHbIX METOJIOB IPU U3YYEHUH KUBBIX CUCTEM).

Tema 3. buoJsiorust KieTKku

Kietka — cTpyKkTypHO-(QyHKIIMOHANbHAS €IMHULA )KUBOr0. MicTopust oTKpbITHA KiIeTKH. Pabotsl P. ['yka, A. JleBeHryka.
Knerounas teopus (T. [lIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJIETOUYHON TEOPUH.

MeToapl MOJEKYJISIPHOH M KIETOYHOW OMOJIOTMH: MHUKPOCKOMHMS, XpomaTorpadus, 31eKTpodope3, METOJ MEUYEHBIX
atomoB, auddepeHunanbHOe LHEHTPU(YTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yueHue QUKCUPOBAHHBIX KIEMOK.
DnexTpoHHas MUKpocKonusi. Kongokanvruas mukpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuubr u cxembl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIM MHUKpPOCKOM», «VcTopus pa3BUTHS METOIOB
MUKPOCKOTIUI».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPENapaThl pACTUTENbHBIX, )KUBOTHBIX M 0aKT€PHAIIbHBIX KIJIETOK.



IIpakTuueckass padora «V3ydeHnme METOMOB KJICTOYHOW Owonoruu  (Xpomatorpadus, 3aeKkTpodopes,
muddepennmanbaoe neHTpudyruposanue, [11[P)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHUMUYECKHI COCTAB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKPO3JIEMEHTHI. Boa u €€ poJib Kak pacTBOPUTES, pearcHTa,
y4acTHue B CTPYKTYPUPOBAHHUH KJIETKH, TEIIOPEryJisiiuu. MuHepalibHbIe BEIIeCTBA KICTKU, UX OHoJorhuyeckasi poJib. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIeTkU. buonorndyeckue nomumepsl. beaku. AMUHOKUCTOTHBINA cocTaB 0enKoB. CTPYKTYpPBI
OenkoBoi MOJIeKyIbl. [lepBuuHas cTpykTypa 0enka, nenTuaHas cBsi3b. BropuuHas, TpeTuyHas, Y4eTBEPTUUHAS CTPYKTYPHI.

Henatypanus. CoiictBa 0enkoB. Knaccudukanus 6enxoB. buonornueckue Gpynkunn 0eiakoB. [Ipuonsi.

VYrneBoabl. MoHocaxapuabl, AMCAaxXapujibl, OJUrocaxapuabl W mnonucaxapuipl. OOMmMI IUIaH CTPOECHUA W
(M3UKOXMMHUYECKUE CBOMCTBA yrieBoa0B. bruonornyeckne pyHKIIMU YIiI€eBOIOB.

Jlumuael. T'uapodunsno-runpododHbie cBoricTBa. Knaccudukanusa mununos. Tpurmunepuast, hochonumnumbl, BOCKH,
ctepouibl. buonornueckue Qynkiuu aunuaoB. OOMe CBOMCTBa OMOJOTMYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJTHK 1 PHK. Ctpoenue HyknenHoBbix kucinot. Hykineornasl. [IpyHIun koMmieMeHTapHOCTH.
[IpaBwino Yapradgda. Crpykrypa JJHK — nBoiinas criupans. Mectonaxoxaenue u ouosiorndeckue ¢pynkiuu JJHK. Buast
PHK. ®ynkuuu PHK B knerke.

Crpoenue wmosekynbl AT®. Makpospruueckue cBsizu B Mosiekyne AT®. buonormueckue ¢ynkiauu ATO.
BoccranoBneHHbIe IEPEHOCUUKH, UX (QYHKIIUU B KIIETKe. /pyeue Hyxneoszuompugocghamer (HTD). CexBennpoBanue JJHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpyktypHas OMOJIOTHS: OMOXUMHUYECKUE U OMOPU3NUEeCKHe UCCIeI0BaHUs COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPHI
ouomosnexkyn. Mooenupogsanue cmpyKmypvl U QYHKYUli OUOMONEKYN U ux Komniexkcos. Komnvromepmuwiii ouzatin u
OpeanuyecKull CuHme3s OUOMOJIEKYN U UX HeNpPUPOOHbIX AHANO208.



JdeMoHcTpanuu

[Toprpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. IIpy3unep.

Huarpammsl: «Pacripenenenne XMMHMYECKMX 3JIEMEHTOB B HEXHUBOM Ipupoze», «PacmpeneneHue XUMHYECKUX
AJIEMEHTOB B )KMBOM IIPUPOILY.

Tabmuupl u cxemsl: «llepuoanueckas TabIHIIA XUMUYECKHUX 3JIEMEHTOBY, « CTpOEHUE MOJIEKYJIBI BOAbD», «BemniecTra B
cocTaBe OpraHu3moBy», «CTpoeHue MoNeKyabl Oenka», «CTpyKTypbl O€lIKOBOW MoOJEKynb», «CTpOeHHE MOJEKYI
yIIIEBOIOBY, «CTpOeHHE MOJIEKYJ TUIUA0BY», « HyknenHoBbie KUCIOTE, «CTpoeHHne MOJIEKYJIbl ATD».

ObopynoBaHHe: XMMHUYECKasl TOCY1a U 000pYJOBaHHUE.

JlaGopaTopHas padora «O0HapyxeHUEe OCIKOB C MOMOIIBI0O KAY€CTBEHHBIX PEaKIU».

JlaboparopHasi padorta «/ccnenoBanye HyKJIEHHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3JINYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Tunsl KJI€TOK: sykapuoTHUecKas U pokapuornyeckas. CTpykTypHO-(yHKIIMOHAIbHbIE 00pa30BaHUsI KIETKH.

Crtpoenue npokapuoTrueckoil kinetku. Kinerounas crenka 6akrepuit u apxeil. OcCOOEHHOCTH CTPOEHUs reTepoTpodHON
U aBTOTPO(PHOM MPOKAPUOTUUECKUX KIETOK. MeCTO U poib MPOKapUOT B OMOIIEHO3AX.

Crpoenue u (GyHKIMOHUPOBAHHUE IYKapUOTHUYECKOM kieTku. [lnasmarnueckas memOpana (ruazmaiemma). CTpykTypa
MJIa3MaTUYeCcKor MeMOpaHbl. TpaHCTIOPT BEMIECTB Yepe3 MIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (auddy3us, o0aeryénnas
g dy3usi), akTUBHBIN (MIEPBUYHBIN U BTOPUYHBIA akKTUBHBINA TpaHcnopT). [lomynponunaemMocts MmemOpansl. PaboTta HaTpuii-
KaJIUEBOT0 Hacoca. DHAOUTO3: MUHOIUTO3, (paronntos3. Jk3ounuto3. Knerounas crenka. CTpykTypa u pyHKIHUU KIETOYHON
CTEHKH pacTeHuM, rpuooB.

uromnasma. Iuro3omb. [{utockener. J[pmxkenne muroruiazMbel. OpraHouasl KieTku. OgqHoMeMOpaHHBIC OpraHOUIBI
KJIeTkH: sHpormnazMarnyeckass cetb (OIIC), anmapar ['onbaxku, JHM30COMBI, MX CTpoeHMe W (yHKUMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUJOB KiIEeTKH. CTpoeHHE TpaHyJspHOTO pPeTHKyiayMma. Mexanuzm nanpasnenus oenkog ¢ IIIC.
CuHte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHbIX MeMOpaH. [ naakuil (arpaHyssipHbIi) SHI0IIA3MATUYECKUN PETUKYITYM.



CekperopHas QpyHkuus anmnapara ['onbmxu. Moougurkayus 6enxoe 6 annapame I onvoorcu. Copmuposka benkos 6 annapame
T'onvooxrcu. TpancnopT BelecTB B KieTKe. Bakyonan pactutenbHbIX KiaeTok. Kinetounsiii cok. Typrop.

[losryaBTOHOMHBIE OpraHOMbl KJIETKU: MHUTOXOHAPUM, IUIACTUABL. [Ipoucxooicoenue mMumoxoHopuu u naacmuo.
Cumbuoeenes (K.C. Mepesckosckuil, JI. Mapeynuc). Ctpoenne U (yHKIUHM MHUTOXOHApPWUN u miactul. llepBuunbie,
BTOPUYHBIE U CJIOKHBIE MIACTU/IBI (POTOCHHTE3UPYIOIUX 3YKAPUOT. XJIOPOIUIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIINX
pacTeHUN.

HememOpanubie opranougpl kiaeTku CTpoeHue M (QyHKIMM HEMEMOpPAHHBIX OPraHOUJIOB KIETKH. PUOOCOMBI.
IIpomesicymounvle gpunamenmol. MukpodunameHTsl. Akmunogvle mMukpoghuiamernmol. MpblllIEUHbIE KIETKU. AKmMuHogble
KOMNoHeHmsl Hemblueunblx kiemox. Mukpotpyoouku. Kinerounsiid neHtp. CTpoeHue U JBUKEHUE )KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku uutomnasMel. LlenTpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u MUKpompyOOuKamu.
Momopnuvie 6enku.

SAnpo. OGosouka siApa, XpOMaTHH, KApUOTUIa3Ma, SJIPBIINIKH, UX CTPOCHHE U GyHKIMU. SnepHbIid OSIKOBBIA MATPHKC.
[IpocTpaHCTBEHHOE pacloNOKEHNE XPOMOCOM B MHTEp(a3zHOM siipe. Jyxpomamun u cemepoxpomamun. bekun xpoMaTnHa —
TUCTOHBL. JuHamuka s10epHotl 00010uUKu 8 Mumo3se. Hoepubviti mparcnopm.

Krnerounsie BximtoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKAPUOT (PACTUTEIHHOM, dKUBOTHOM, TPUOHOM).

JdemoHcTpanuun

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabnuibl u cxembl: «CTpOCHHE SyKapUOTUUECKON KIETKI», « CTpOEHUE JKUBOTHON KIETKN», « CTPOCHUE PACTUTEIHHON
KIETKN», «CTpOCHHE MUTOXOHIPUNY, «S1poy», «CTpoeHrne MpoKapuOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl PACTUTENbHBIX, MUBOTHBIX KJIETOK, MHKpOIpEenapaThl
OaKTepHaTbHBIX KIIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.
IIpakTnueckasi padora «/3yueHue CBONCTB KIECTOUHOW MEMOpPAHbBD».

JIaﬁopaTopHaﬂ paﬁoTa «HMccnemoBanme niaa3mMolin3a U JIeIia3MoIn3a B PACTHUTCIILHBIX KICTKaX».



IIpakTuueckasi padora «3yueHne ABMKEHUS IUTOIIIA3MBI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NPeBPallleHUE JHEPIUH B KJIETKe

AccUMWIIALIMST W JTUCCUMMIIALIASL — JIBE€ CTOPOHBI MeTaboiu3ma. Tumbl oOMEHa BelIeCTB: aBTOTPOGHBIN U
rerepoTpodHbIN. YUacTue KUcaopoa B 0OOMEHHBIX Mpolieccax. JHepreTHueckoe odecneuenne kieTku: npespamenue AT
B OOMeHHBIX mporeccax. MepMEHTATUBHBIA XapaKTep peakuuid KIETOYHOro meradonusma. DepMeHThI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jaeictBus. Kodepmentsl. Otnnuusg (QEpMEHTOB OT HEOPraHMYECKHX KaTajau3aToOpOB.
benkunakTrBaTOpBI U OCIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hePMEHTATUBHBIX PEAKIIMKA OT Pa3IMIHBIX (DAKTOPOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KJETKE. POTOCUHTE3. AHOKCUSEHHbIU U OKCULEHHBIU (POmocuHmes y
baxmeputi. Ceemocobuparowue nueMeHmsvl U HNUSMEHMbl pPeakyuorHo2o yewmpa. Poiab XJIOpoIuiacToB B mpoliecce
dotocurTe3a. CetoBas W TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munvi ¢pomocunmesa. [IponyKTHBHOCTD
dboTocunTeza. BiausiHue pa3audHbix GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

XemocunTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHUHTETUKOB: HUTPUDUIMPYIOIINE OaKTepuu, Keae300aKTepuH,
cepobaKTepuu, BOJOPOIHBIC OaKTeprun. 3HAUYEHUE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Bunel 6poskenusi. [IpoaykTel Opo’keHHUS M MX HCIOJIB30BAHUE YEIOBEKOM. AHa’pOOHbBIC
MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTHH U BO30OYIUTEN OO0JIC3HEH.

AspoOHbIE OpraHu3Mbl. JTamnbl 3HepreTuueckoro oomMeHa. IloarotoBurenbHbiil 3Tan. ['nMukonn3 — OECKUCIOPOIHOE
pacUIEIIEHHUE TJIFOKO3bI.

buonornyeckoe okucieHre, UM KJIETOYHOE JbIXxaHue. Posib MUTOXOHApUIA B mporieccax OMOIOTUYECKOTO OKUCIICHHUS.
Huknuueckue peakiuu. OkucauTensHoe GocPopuupoBaHue. Inepeus memopanHo2o epaouenma npomonos. Cunmes AT®D:
paboma npomonnot ATD-cunmaswl. [IpenmyiiiecTBa a3poOHOT0 MyTH 0OMEHa BEIIECTB Nepea aHadPOOHBIM. D(HPEKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

JdemoHcTpanuu

[Toptpetsr: Jx. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.



Tabmumer u cxembl: «@DoTocuHTE3», «IDHepreTudeckuit obmen», «bmocunres Oenka», «CTpoeHue GepMeHTay,
«XEeMOCUHTE3.

OOopynoBaHMe: CBETOBOM MHKpPOCKON, OOOpYAOBAaHWE JJii IPUTOTOBICHUS IOCTOSHHBIX U BPEMEHHBIX
MHUKpPOIIPENapaToB.

JlaGopaTopHas padora «/3yueHne KaTaTUTUUECKON aKTUBHOCTH (DEpMEHTOB (Ha IpUMEPE aMUJIa3bl WM KaTanasbl)».

.JIaﬁopaTopHaﬂ paﬁoTa «HBy‘-IGHI/IC q)epMeHTaTI/IBHOFO PaCICIVICHUA IICPOKCHAA BOJOPOOdAa B PACTUTCIIBHBIX H
ZKHUBOTHBIX KJICTKax».

JlabopaTopnasi pabora «CpaBHeHuE Npo1eccoB (POTOCUHTE3A U XEMOCUHTE3A).

JlabopaTopnas pabora «CpaBHEHUE NPOIIECCOB OPOKEHUS U ABIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMAaLUs U peajiu3anus eé B KiIeTKe

Peakuu maTpuuHoro cuntesa. [I[puHIMIT KOMIIJIEMEHTAPHOCTH B PEAKLMIX MAaTPUYHOTO CUHTE3a. Peann3zanus
HacJeACTBeHHOW nHpopManuu. I'eHeTnueckuii ko, ero ceorctra. Tpanckpunus — matpuunbiil cuHTe3 PHK. [Ipunimmns
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIIETbHOCTh, ACUMMETPUUYHOCTh. Co3pesanue mampuunvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnsanus u € sranel. Yuactue TpancnoptHbix PHK B OuocunTese 6enka. Y cinoBus ouocunresa 6enka. Koguposanue
aMUHOKHUCTOT. Poibs pubocoM B OMocuHTE3€ OernKa.

Cogpemennvie npeocmagnenuss o cmpoenuu 2enos. OpraHuzalys T€HOMa Yy IMPOKApUOT M SyKapuoT. Perymsius
aKTUBHOCTHU T'€HOB y IpokapuoT. ['unoresa onepona (d. XKakoo, XK. Mano). Monexynsaprovle mexanusmuvl IKCHpeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi cenos. Perynsuusi oOMEHHBIX NpPOIECCOB B KieTke. KiieTouHsblit
rOMEOCTa3.

Bupycol — HekneTouHble (POPMBI )KU3HU U 00IMraTHbIe apa3uTbl. CTpOEHHE MPOCTHIX U CII0KHBIX BUPYCOB,
perpoBupycoB,  OakrepuodaroB. Kuznenmbiil yuxn [HK-cooepacawjux supycos,  PHK-cooeporcawux
gupycos, bakmepuogazos. Obpamuas mpancKpunyus, pedepmasd, uHmezpasd.

Bupycusie 3a00eBanus yenoBeka, KuBOTHbIX, pacteruit. CITNJ], COVID-19, conmanpHbie 1 MEAUITTHCKHAE TPOOICMBI.



Buoungopmamura: unmeepayus u ananuz 6orvuux maccusog («bigdatay) cmpykmypuvix OUOLOSUYECKUX OAHHBIX.

Hanomexnonoeuu 6 buonoeuu u meouyune. llpoepammupyemole pyHxyuu 6erkos. Cnocobvi 00cmasku 1eKapcme.
JdeMoHCcTpanuu

[Toptpetsr: H. K. Konsnos, /1. Y. iBanoBCKkwii.

Ta6muier u cxembl: «buocunTes Oenkay, «I'eHeTnyeckuit koay», «Bupyce», «bakrepuodarmy.

IIpakTuueckas padora «Co3gaHnne MOAEIN BUPYCA».

Tema 8. 7Ku3HeHHBbIN HUKJ KJICTKHU

Krnerounsiéi 1uki, ero mepuoasl u peryisanus. MHtepdaza u mMutro3. OCoOEHHOCTH TPOLIECCOB, MPOTEKAONINX B

untepdaze. IloaroroBka kneTtku K jAeneHuto. lIpecuHreTndeckuii  (HOCTMHTOTHYECKHI), CHHTETHUYECKHM H
MMOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) IEPUOIbl UHTEP(]a3bI.

Marpuunsiin cunte3 JIHK — perumkanus. [Ipunuune pennmmkanun JJHK: koMIuieMmeHTapHOCTD, MOJTYKOHCEPBATUBHBIN
CUHTE3, aHTUIapaeabHoCcTh. Mexanusm perukannu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u TenomMepasa.
XPpOMOCOMHBIN HA0Op KIETKU — KapuOTHM. JIUIIIONAHBIN U TaluIOUIHBIN HAOOPHI XPOMOCOM. [ 'OMOJIOTHYHBIE XPOMOCOMBI.
ITosmoBBIE XPOMOCOMBI.

I[@JIGHI/IC KJIICTKU — MHUTO3. CT&I[I/II/I MHTO3a U IPOUCXOOAITHNEC B HUX ITPOLICCCHI. Twumnel MuTO3a. KapI/IOKI/IHe3 U MUTOKHUHE3.
buonornyeckoe 3HaueHUE MUTO3A.

Perynsauust MUTOTUYECKOTO LIUKIIA KiIEeTKH. [[porpamMmMupyemast kKjieTouHasi rTuOenb — aronTo3.

Knerounoe simpo, xpomocoMmbl, (yHKIIMOHAJIbHAs TeHOMUKA. Mexanuzmvl npoaughepayuu, ougpepenyuposxu,
cmapenus u eubenu kiemox. «Lugpposas knemrka» — buounghopmamuuecxkue mooenu HyHKYUOHUPOBAHUS KIeMKUL.
JdemoHcTpanuu

Tabnuiel u cxembl: «  KU3HEHHBIN LUK KIETKWY, «Muto3», «Ctpoenue xpomocomy», «Permukanus JJTHK.
O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenapathl: «MHUTO3 B KJIETKaX KOPEIIKA JTyKa.

JlaboparopHasi paboTa «/3ydeHue XpoMocoM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHasi pab6ora «HabnrogeHrne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyka (Ha TOTOBBIX MUKPOIIpENapaTax).



Tema 9. CTpoenne u pyHKIIMU OPraHU3MOB

buonornyeckoe pazHooOpazue opranu3MoB. OJHOKIETOUHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHU3MOB. bakTepuu, apxeu, OJHOKJIETOYHBIE
rpuOBbl, OAHOKJIETOYHBIE BOJOPOCIH, ApYrue NpoTUCThI. KoJloHnanbHbIe OPraHru3MBbl.

B3anMocBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, Opranbl U CUCTEMBI OpraHoB. OpraHu3M Kak €IMHOE 1IeJI0€.
I'omeocras.

Tkanu pactenuil. TUNIbI paCTUTENBHBIX TKaHEH: 00pa3zoBaTenbHas, IOKPOBHAs, IPOBOAIIAA, OCHOBHAS, MEXaHUYECKasl.
OcoOeHHOCTH CTpOEHMS], PYHKINN U pacloiOKEHUs TKaHEH B OpraHax pacTEeHU.

TKaHU XUBOTHBIX M YE€JIOBEKAa. THIIBI KUBOTHBIX TKaHEW: MUTEIUAIbHAsA, COCIUHUTENIbHASA, MBILICYHAsl, HEPBHASI.
Oco0eHHOCTH CTpOeHUs, (PYHKIMI U pacloyIOKEHUSI TKaHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble U I'e€HEpAaTHBHBIE OpraHbl pacTeHU. OpraHel U CUCTEMBI OPraHOB XUBOTHBIX M YEJIOBEKA.
@yHKIIMU OPTraHOB U CUCTEM OPraHOB.

Ornopa tena oprann3moB. Kapkac pacrennii. CkeneTbl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIl 1
BHYTpPEHHHUI ckeneT. CTpOEeHHE U TUIIbI COEIMHEHUS] KOCTEM.

JIBueHue opraHu3MoB. J[BH>KeHHE OAHOKIETOYHBIX OPTaHU3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. [[BHKeHHe
MHOT'OKJIETOYHBIX PACTEHUM: TPOIIM3MBbI U HACTUU. J|BH)KEHHE MHOTOKJIETOUYHBIX )KUBOTHBIX U YEJIOBEKA: MBILICYHAS CUCTEMA.
Peduekc. CkeneTHble MBILIIBI U UX padoTa.

[Iutanne opranumsmoB. [lormomieHne BOABI, YIIIEKMCIIONO ra3a M MUHEPAIBHBIX BELIECTB pacTeHusMu. llutanue
KUBOTHBIX. BHYTpPUINIONIOCTHOE W BHYTPUKIETOUHOE TNuUlIEeBapeHue. I[IuTaHue MNO3BOHOYHBIX JKMBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOTO TpakTa. [IuneBapurensubie xene3bl. [IuieBapuTenbHas CucTemMa 4ea0BeKa.

Hpixanue opranu3moB. Jlpixanue pactenuid. Jlpixanue >XuUBOTHBIX. [[uddys3us razoB depe3 MOBEPXHOCTh KIETKH.
Koxxnoe npixanue. JlpixaTenapbHas moBepXHOCTh. JKabepHoe W J€rouHoe AbixaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX U
YeJI0BEKa. DBOJIIOIMOHHOE YCI0XKHEHHUE CTPOCHUS JIETKMX IMO3BOHOYHBIX >KUBOTHBIX. JlpIXxaTenbHas cCUCTEMa YeIOBEKa.
MexaHu3M BEHTHIAIUU JETKUX Y NTUI U MIEKOMUTaOmuX. Perynsius neixanus. JlpixareabHble 00bEMBI.



TpaHcnopT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHUW. TpaHCHOPT BEIIECTB Yy >KUBOTHBIX.
KpoBeHnocnas cucrema u €€ opransl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX KUBOTHBIX M uesioBeka. Cepale, KpOBEHOCHBIE
cocyIsl U KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIIOIMOHHbBIE YCI0KHEHUS! CTPOEHUSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perysiusi.

Beinenenue y opranu3MoB. Beienenue y pactenuil. Beigenenne y xuBoTHbIX. CokpaTuTenbHble Bakyosd. Oprassl
BbIiesieHHs]. DUnpTpalus, cekpenus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI pa0OThI OpraHoB BbleNeHUsA. CBSA3b MOJOCTH
TeJa C KPOBEHOCHOW U BBIICIUTENILHON cCUCTEMaMHU. BolieieHre y MO3BOHOYHBIX KUBOTHBIX U 4yesoBeka. [louku. CtpoeHue
1 (pyHKIMOHKUpOBaHUE HeppoHa. OOpa3oBaHKE MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Criopbl OaKTepHil U LUCTHI MPOCTEUIINX. 3aluTa y
MHOT'OKJIETOYHBIX pacTeHnid. KyTukyna. CpencrBa NacCCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [TOKpOBBI M MX MPOU3BOJHBIE. 3alIUTa Opranu3Ma ot OosesHed. mmyHHas
cucrteMa yenoBeka. KiaeTouHblil 1 TyMOpalbHbIN UMMYHUTET. BpOKIEHHBIN 1 MproOpeTEHHBIN crienPUIeCKU HMMYHHTET.
Teopust kinoHanbHO-cenekTuBHOr0o uMmmynutera (II. Dpnux, ®@. M. bepuer, C. Toneraa). BocnaauTeiabHble OTBETHI
Opranu3moB. Posib BpOKIEHHOIO UMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisinqus 'y OpraHu3moB. PasgpakumMocTb y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHCHI.
PaznpaxumMocCTh M perynsuus y pacTeHuil. POCcToBbIe BENIECTBA U UX 3HAUYCHHUE.

HepBHast cuctema u peduiekTopHas peryisiuus y >KMBOTHbIX. HepBHas cucrema u e€ oTnenbl. DBOJIOLUOHHOE
YCIIOKHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/ENIbI TOJOBHOIO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc u
pednexropHas ayra. bezycioBHbIe U yCITOBHBIE pe(IICKCHI.

I'ymopanbHas perynsuus M DHIOKPUHHAs CUCTEMA >KMBOTHBIX M 4esioBeKa. JKene3bl SHIOKPUHHOW CUCTEMBI M UX
ropMoHsl. JleiicTBue ropMOHOB. B3auMOCBsI3b HEPBHOM M HIOKPUHHOM cucTeM. [ unoranamMo-runodusapHasi CuCTeMa.

JdemoHcTpanuu

[Toptper: U. 11. [1aBinos.



Tabmuupl u cxembl: «OHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE Boopocany, «bakrepuny, «IIpocteimme»,
«OpraHsl IBETKOBBIX pacTeHu», «CHCTEMBI OpraHOB IIO3BOHOYHBIX JKUBOTHBIX», « BHYTpeHHEe CTpOEeHNE HACEKOMBIX»,
«Tkanu pacrenuit», «Kopaessie cucrembr», «Ctpoenue credis», «CTpoeHre JIMCTOBON IIIACTUHKNY, « TKaHU )KMBOTHBIX»,
«Ckener uenoBeka», «llumeBapurenbHas cuctemay», «KpoBeHocHas cuctema», «/lpixarenpHas cucrema», «HepBHas
cucreMay, «Koxa», «Mpliieunas cucremay, « BelienurensHas cucTreMa», « JHIOKpUHHASA cUCTEMay, « CTPOCHHE MBI,
«MmmyHuTeT», « KumednononoctHeiey, «Cxema MATaHUsS pacTeHn», « KpOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue runips», «CTpoeHHe IuUlaHapun», «BHyTpeHHee cTpoeHHe H0XAeBoro uepBsi», «HepBHas cucrema prioy,
«HepBHas cucrema marymku», «HepBHasg cucrtema mpecmbikarommxcs», «HepBHas cucrtema nTuny, «HepBHas cucrema
MIIeKONUTaIuX», «HepBHas cucrema yenoBekay, «Peduekcy.

ObopynoBaHHe: CBETOBOM MHMKPOCKOI, MUKPOINpENapaTbl OJHOKIETOYHBIX OPraHU3MOB, MUKpOIIpEnapaThl TKaHEH,
PaKOBHHBI MOJUTFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTJIOKOKHX, )KUBBIE IK3EMILUTIPbl KOMHATHBIX pACTEHUH, repOapru pacTeHHIA
pa3HBIX OT/AEJIOB, BIaKHbIE MTPENapaThl >KUBOTHBIX, CKEJIETHI I03BOHOYHBIX, KOJIIEKIIUN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET
4yesioBeKka, 000pyI0BaHUE JIJIsl JEMOHCTPALMKA TTOYBEHHOTO M BO3JYIIHOIO MUTAHUS PACTEHUH, pacIlENeHUsl KpaxMala u
OeNKOB 1oj AecTBUEM (PEPMEHTOB, 000PYI0BaHUE IS IEMOHCTPALIMHU OMBITOB MO U3MEPEHUIO KUZHEHHONU EMKOCTH JIETKUX,
MEXaHM3Ma JbIXaTEeJIbHBIX JABUKEHUHN, MOJIEIIM T'OJIOBHOTO MO3Tra Pa3jIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHE paCTCHUIN».
JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTopHas padora «/3ydeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkkeHUE M pPa3BUTHE OPraHN3MOB

dopMbI pa3MHOKEHHUS OPTaHU3MOB: Oecroyioe (BKJII0Yasi BEreTaTUBHOE) U TOJI0BOE. Buabl 0ecronoro pa3MHOKEHUSI:
MOYKOBAHUE, CIOPYJIALMS, PparMeHTalus, KIOHUPOBAHHE.

[TonmoBoe pasmuoxenue. [lonoBeie kneTku, win rameTel. Meio3. Craauu menosa. [loBenenue XxpoMocoM B MeHO3e€.
Kpoccunrosep. bruonornueckuit CMpICI MeHO3a U TIOJIOBOTO ITporecca. Meno3 v ero MecTo B )KU3HEHHOM LIUKJIE OPTraHU3MOB.



[IpenzaponpimeBoe pa3Butue. ['ameroreHes y KMBOTHBIX. [lomoBwie kene3pl. OOpa3oBaHWE W PA3BUTHE IOJIOBBIX
kieTok. CriepMarorenes u ooreHes. CTpOEHHE MOJIOBBIX KIIETOK.

OnooTBOpeHHe W 3MOpPUOHANBHOE pPa3BUTHE MKUBOTHBIX. CIOCOOBI OIUJIOJIOTBOPEHHUS: HAPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NHauBHyalbHOE PA3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPHOIIOTHUS — HayKa O pa3BUTUU OpraHu3MoB. Mopgozenes —
00HA U3 21a8HbIX Npod.iem smbpuonoeuu. Konyenyusa mopghozenos u mooenu mopgoeeneza. Cragum sMOproreHe3a >kUBOTHBIX
(na mpumepe nsarymkn). Jpoodsnenue. Tumnbl ApoOneHus. Jemepmunuposantoe u HedepMuHuposantoe opooaenue. bracmyna,
munwvl 6aacmyn. OCOOEHHOCTH APOOIICHHUS MIIEKONMUTAIOUIMX. 3apObIIIEBbIE JTUCTKU (racTpyssuus). 3aKiajKka OpraHoB U
TKaHEW U3 3apOJIbIILIEBbIX JUCTKOB. B3auMHOE BIMsSHUE yacTeil pa3BUBAIOIIETOCS 3apobliia (3MOpHOHAIbHAS UHIYKIHUS).
3akiajKa IIaHa CTPOCHUS )KUBOTHOT'O KaK pe3yJIbTaT UEPAPXUUYECKUX B3aUMOACICTBUI TeHOB. BiinsaHue Ha aMOpHOHaIBHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pa3Butue xkuBoTHbIX. [locTaMOpronansHelil nepuo. [IpsimMoe u Henpsimoe pa3Butue. Pazsutue ¢ MetaMopo3om
y 0€ecCrno3BOHOYHBIX M TI03BOHOYHBIX >KMBOTHBIX. bHOJIOTMYEeCKOE€ 3HAU€HUE MPSMOTO M HENPSIMOrOo pa3BUTHUA, HUX
pacnpocTpaHeHue B mpupoje. Tuibl pocTa >KUBOTHBIX. DaKTOphl pEryssiliMd pocTa >KMBOTHBIX M yenoBeka. Cranuu
MOCTAMOPHUOHAJIBHOTO Pa3BUTHs Yy KUBOTHBIX W 4YenoBeka. llepuoabl oHTOoreHeza dyenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pa3smHuoxxenue u pazputrue pacteHuil. 'ameroput u cnopod@ut. Melo3 B KU3HEHHOM IMKIIe pacTeHuil. OOpa3zoBaHue
crop B mporuecce meio3a. I'amerorenes3 y pacteHuid. OmiogqoTBOPEHUE U PAa3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoliHOE
OIJIOZIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbl pEryJILMI OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetst: C. I'. Haamun, X. [lnemas.

Tabmuubl u  cxeMmbl: «BereraTuBHOe pa3MHOXeHUE», «Tumbl Oecrnoysoro pasMHOXEHUs», «Pa3MHOXeHHe
XJaMHJIOMOHaAb», «Pa3mMHOXkeHne 3BrieHs», «Pa3MHOXxeHue ruape», «Menosd», «XpoMmocomsel», «l'amerorenesy,



«CTtpoeHue SIUIEKIETKHU U criepMaTo30uay, « OCHOBHBIE CTa Ul OHTOTeHEe3a», «[Ipsimoe u Henpsimoe pa3Butuey, «PazButue
Maiickoro xyka», «Pa3Butue capanum», «Pa3Buthe NArymkun», «J[BOMHOE OMIOJOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CtpoeHue ceMsiH OJHOJO0JIBHBIX U ABYIOJIBHBIX pacTeHUI», « KM3HEHHBIA UK MOPCKON KamycCThl», « KU3HEHHBIN UK
MXa», «  KU3HEHHBIN HHUKJI TAOPOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHKe: CBETOBOM MHKPOCKOII, MUKPOIIpENapaThl SUIEKIETOK U CIEPMaTO30MI0B, Mojienb «L{ukn pa3BuTus
JISATYIIKAY.

JlabopaTopHas padora «/M3ydyeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTHyeckasi padbora «BbIsIBICHHE TPU3HAKOB CXOCTBA 3apOJIbIIIEH MO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHUE OPraHOB Pa3MHOKEHHUS BBICIIUX PACTCHUI.

Tema 11. I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHMU3MOB

Hcropust ctaHOBIEHUS U pa3BUTHS TeHETUKH Kak Hayku. PaGotel I. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUYECTBEHHBIX yu€HbIX B pa3Butuu reHetuku. Padotet H. K. Konsosa, H. U. BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUUYECKHWE MOHATHS U CUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJUIEIbHBIC T'€HbI, AJIbTEPHATHUBHBIC
MIPU3HAKH, JOMUHAHTHBIN M PEIIECCUBHBIN MTPU3HAK, TOMO3HUT0Ta, FTe€TEPO3UT0Ta, YUCTAS TUHUS, THOPUJIBI, TEHOTHUII, PESHOTHII.
OCHOBHBIE METO/Ibl TCHETUKU: THOPUIOTOTUUECKUH, IIUTOJIOTHYECKUH, MOJICKYJISIPHO-T€HETUYECKUM.

JdemMoHcTpanumn

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. Basunos, A. H. benosepcknii, I'. /1.
Kapneuenko, 0. A. ®umnuenko, H. B. Tumodee-Peconckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopHasi padora «Ipo3oduina kak 00bEKT TeHETUYECKUX UCCIICIOBAHUI.



Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaenst — 3aKoH eauHooOpa3us TMOPUAOB MEPBOTO IMOKOJICHUS.
[IpaBuno pomuHupoBanus. Btopol 3akoH MeHzenss — 3aKOH pacIICIUICHUsT NPU3HAKOB. [luTomormdyeckue OCHOBBI
MOHOTHOPHIHOTO CKpenuBanus. [ MoTe3a YuCTOTH raMer.

AHanmuzupyroniee ckpemuBanue. [[poMexxyTouHbIN XapakTep HacieAoBaHud. PacuienieHue npu3HakoB NpHU HEMOJIHOM
JOMHUHUPOBAaHUH.

HuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO HAcJeIOBAaHUS IPU3HAKOB.
[{uTonornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMSL.

CuemienHoe HacnenoBaHue mnpuszHakoB. Paboter T. Moprana. CuemieHHOE HacleJOBaHUE TI'€HOB, HAPYILIECHHE
CLEIICHUs MEXAY reHaMu. XpOMOCOMHAasl TEOpHUsL HACIIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M OMNPEIEIICHHS 107a. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. [ 'OMOTaMeTHBIN 1
reTEPOraMeTHBIN MoJI. I 'eHeTHYeCKast CTpyKTypa MOJOBbIX XpomocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JEHCTBUE TeHa. MHOXECTBEHHBIN AJUICIIU3M.
B3anmoneiictBrue HeayenbHbIX reHoB. KommeMentapaocts. Onucras. [lonmnmepus.

['eHeTHUeCcKU KOHTPOJb PAa3BUTHUS PACTEHUM, KMBOTHBIX M YEJIOBEKA, a TaKXKe (PU3MOIOrMYECKUX MPOIECCOB,
MOBE/ICHUSI U KOTHUTUBHBIX QYHKIUI. ['eHeTnueckre MexaHu3mMbl CUMOMOTeHe3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3SMH —
MapasuT» M «XO03iMH — MUKpOOMOM». ['eHeTnyeckue acreKThl KOHTPOJIS W M3MEHEHUs HACJEACTBEHHOW MH(pOpMaluu B
ITOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanumn

[Toprpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «[lepBeiii u BTOpO# 3akoHBI Menaens», «Tpetuit 3akoH MeHaens», «AHAIM3UPYIOIIEE
ckpeniuBanuey, «HemnonHoe nomuHupoBanuey, « CliemJIeHHOE HACIeI0BaHNE MPU3HAKOB Yy Ap0o30(duiiby, «I'eHeTnka momiay,
«Kapuotun yenosekay, «Kapuotun nposzopumsi», «Kapuotun ntuiel», «MHOXKECTBEHHBIN amienn3m», «B3zanMopaeiicTBue
TEHOB.



ObopynoBaHue: MOJENb ISl IEMOHCTPALlMU 3aKOHOB €IMHOO0pa3usi THOPHUI0B NMEPBOTO MOKOJICHUS U PaCIICIICHUs
NPU3HAKOB, MOJEINb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHMOIO HACJIEJAOBAHMS TMPU3HAKOB, MOJEIb JJIsl JEMOHCTpAIllUU
CIEIUICHHOTO HACJIEOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompemnapart: «Jpo3odunay.

IIpakTuyeckas padora «3ydyeHue pe3yabTaToB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIIBIY.

IIpakTnueckas padora «3yueHue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(UITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiicTBue reHotumna u cpenbl npu GopmupoBaHuu denotuna. M3amMeHunBoCTh mpu3HakoB. KauecTBeHHBIE U
KOJIMYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MoaudukanronHas u3MeHYUBOCTh. Posib cpeibl B popMHUpoBaHUU MOTU(MUKAITMOHHON U3MEeHYMBOCTH. HopMa peakiu
npu3Haka. Bapuanmonsslil psii v BapuanronHas kpusas (B. Moranncen). CBolicTBa MOAN(MUKALIMOHHON N3MEHUHUBOCTH.

['eHoTunnyeckas M3MeHUMBOCTh. CBOMCTBA T€HOTUITMYECKOW M3MEHYMBOCTH. BUAbI FEHOTUITNYECKON U3MEHUYUBOCTH:
KOMOWHATHUBHAsI, MyTallMOHHASI.

KomOunHaTtuBHasT WM3MEHYMBOCTh. Mei03 W MOJOBOM MPOLECC — OCHOBA KOMOWHATUBHOW W3MEHYUBOCTH. Poib
KOMOMHATHBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pas3us B Mpezesiax OAHOro BUa.

MyTanroHHass U3MEHYMBOCTb. BUIBI MyTaluii: TEHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U UHIYLIUPOBAaHHbBIC
MyTaluH. SIepHbIE W LUTOILUIa3MaThudeckue mMyTtanuu. COMaTHYECKHE W IOJOBbIE MyTaluuH. 1IpuYMHBI BOZHUKHOBEHUS
MyTanuil. MyTareHsl U MX BIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAalMOHHOTO IpoIecca. 3aKOH TOMOJOTHYECKUX
psnoB B HacnencTBeHHou n3meHunBoct (H.W. BaBuiioB). BHesinepHas ©3MEHUMBOCTD U HACTEACTBEHHOCTbD.

Onueenemuka u INUSEHOMUKA, POTIb INULEHEMUYECKUX PAKMOPO8 8 HACIeO08AHUU U USMEHYUBOCIU (PEHOMUNUYECKUX
NPU3HAKOB Y OP2AHUSMOE.

JdemoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

TaOmups! u cxemsl: «Buapl n3amMeHunBOCTHY, «MOaupUKaLMOHHASI U3MEHUYUBOCTH», « KOMOMHATHBHAS N3MEHYMBOCTD,
«Meito3y, «OmnogorBopenuey, «I eHeTrnaeckue 3a00IeBaHus YeoBeKay, « BUapl MyTaruiiy.



ObopynoBaHue: XUBbIE U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX pacTEeHUM, pUCYHKH (poTorpaduu) >KUBOTHBIX C
Pa3JIMYHBIMUA BUAAMU U3MEHYUBOCTH.

JlabopaTopnass padora «lccienoBaHue 3aKOHOMEPHOCTEM MOAMPUKAIMOHHON u3MeHUnBOCTH. IlocTpoenue
BAPHUALIMOHHOTO Psifia U BApUALUOHHON KPUBOMY.

IIpakTnueckasi padora «MyTtaruu y a1po30]uisl (Ha TOTOBBIX MUKPOIIpErapaTax ).
Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun yenoBexa. MexayHapoaHasi mporpamMma HCCIIEIOBaHHSI T€HOMa 4ejoBeka. MeToabl U3ydYeHUsI T€HETUKHU
YeJnoBeKa: reHealIornIeCKui, OJIM3HEIOBBIN, HUTOT€HETUYECKU, MOMYJISIIUOHHO-CTAaTUCTHYECKUM,
MoJieKyJsipHoreHeTndeckuii. COBpeMEHHOE OMpeeieHue TeHOTHUA: TTOJITHOTEHOMHOE CEKBEHUPOBAHKE, T€HOTUIIUPOBAHME,
B ToM uuciie ¢ nomouisio [I[[P-ananu3a. HacnencrtBennbie 3a00j1eBaHus 4deloBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HU
yejioBeka. boJjie3Hu ¢ HacleICTBEHHOM MPeIpacnoioKeHHOCThI0. 3HAUEHUE MEIUIIMHCKON TeHETUKU B TIPEAOTBPAIICHUU U
JICUCHUN I'€HETUYECKUX 3a00JIEBaHMIl YEJIOBEKA. MG,Z[I/IKO-FeHeTI/I‘-I€CKOG KOHCYJIbTHUPOBAHHUC. CtBoJioBbIe KieTku. [lonsaTue
«TEHETUYECKOT0 Ipy3a». ITUUECKUE aCIeKThl UCCIIE0OBAaHUN B 00JIaCTH PEIAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue q)aKTOpBI MMOBBIIIICHHOU YYBCTBUTCJIBHOCTH YCJIOBCKA K (bHBH‘ICCKOMy U XUMHWYCCKOMY 3arpss3HCHHIO
OKpy»Karolen cpepl. [ 'eHeTnueckas npeapacioioKeHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JdemoHcTpanuun

Tabnuubl 1 cxembl: «Kapuotun denoBeka», «MeToabl U3ydYeHHs] TEHETUKH YesloBeKa», «I eHeTnueckue 3a00eBaHus
YEJI0BEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Cesntekuiusi opraHu3MoB

JloMecTukaiss M ceJeKIus. 3apokjeHue celleKuuu u jaoMmectukanuu. Ydyenue H. M. BaBunoBa o Ilentpax
MIPOUCXOXKICHHS] U MHOTOOOpa3us KyJIbTYPHBIX pacTeHU. PoJib ceieKiium B CO3/IaHUK COPTOB PACTEHUI U MTOPO/T Y)KUBOTHBIX.
Coprt, nopoaa, mraMmm. 3aKOH TOMOJIOTHYECKHUX PSJOB B HAcaeACTBeHHOM u3MenurnBocty H. Y. BaBunosa, ero 3HaueHue asis
CEJICKIIMOHHOM paboThI.



MeTtoabl ceneKnnoHHONM paboThl. cKycCTBEHHBINM OTOOP: MacCOBBIM U MHIAMBUAYATbHBIA. JTanbl KOMOWHAIMOHHOM
cesnekimu. McnbiTanue npousBoauTeneld 1o notoMcTBy. OTOOp MO T€HOTUITY ¢ IOMOUIBIO OLEHKH (PEHOTHUIIa IOTOMCTBA U
0TOOp 1O reHOTUIy ¢ noMoibio ananuza JJHK.

HcKycCTBEHHBIA MyTareHe3 Kak METOJ| CEJIEKIIMOHHOW paOoThl. PanuanuoHHBIA M XUMHUYECKHMH MyTareHes3 Kak
UCTOYHUK MYyTallMil y KyJbTypHbIX (opM opraHu3zMoB. lcnonp30BaHME T'€HOMHOTO pPENAKTHUPOBaHUS U METOJIOB
pexoMOuHaHTHBIX JIHK 1151 mosmydeHust iCXOAHOTo MaTtepuaia sl CEIeKIUU.

[lonyyenue nonuruionaoB. BHyTpuBuaoBas ruOpuausanus. BiIM3KOpOICTBEHHOE CKPEIIMBAHHUE, WJIA WHOPUIUHT.
HeponcTtBeHHoe ckpemmBaHue, WM ayTOpUAUHT. ['erepo3uc U ero npuuuHbl. Mcrnonb3oBaHHE reTepo3uca B CEIEKIUHU.
Otnanéunas rubOpuauzaius. [lpeoposeHue Oecrionuss MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJIEKIMA PACTEHUU U
KUBOTHBIX. « 3€1€HAS PEBONIOYUL).

CoxpaHeHne 1 U3yYEHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW M UX JTUKUX POAWYEHN IS CO3MAHUS HOBBIX
COPTOB U THMOPHIIOB CEJIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3y uenue, coxpanenue u ynpasieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOGLIX HCUBOMHBIX 8 YEAX YIYUULeHUS CYUJeCBYIOWUX U CO30AHUsL HOBbIX NOPOO, TUHULL U
KpOCCO8, 8 MOM YUC/Ie C NPUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIe008aAHUI, NEPEeO08bIX UOel U NePCneKMUEHbIX
MexXHOI02UL.

JdemoHcTpanuu

[Toptpetsi: H. U. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenxo, I1. I1. JIykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K.
benses.

Tabmuubl u cxembl: «LleHTpbI MPOUCXOKACHHUS U MHOT00Opasus KyJIbTYPHBIX PACTeHMID», «3aKOH TOMOJOTHYECKHUX
PSZI0B B HACJIEICTBEHHOW U3MEHUMBOCTH, «MeTobl cenekuumn», «OTnanénnas ruopuausanusy, «MyrareHes».

JlaGopaTopHas padora «/3yueHne COpTOB KyJbTYPHBIX PACTCHHUM U TIOPOJ] JOMAIITHUX KUBOTHBIX .
JlabopaTopHas padora «/3ydueHrne METO0B CEJICKIINU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHu».



IKekypeusi «OCHOBHBIE METOJbI M JIOCTHXKEHHS CENIEKI[MM PACTEHUN U JKMBOTHBIX (HA CEJEKIMOHHYIO CTaHIIUIO,
IJIEMEHHYI0 (PepMy, COPTOUCHBITATENIPHBIM yYacTOK, B TEIUIMYHOE XO3SHWCTBO, B JIAOOPATOPHIO arpOyHUBEpPCHUTETa WIIU
HAy4YHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJI0THA M CHHTEeTHYEeCKasi 0MO0JI0THs

OOBbeKThl, HCHOJb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE W TKAHEBbIE KYJIbTYpPbl, MHUKPOOPTaHU3MBbI, HX
XapaKTepUCTHKA. TpaaulIMOHHAs OMOTEXHOJIOTHS: XJeOONeYeHue, MOIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOJEIUE.
MukpooOuonornyeckuii cuHTe3. OOBEKTb MUKPOOHOJOTHYECKUX TexHoJoruid. [Ipon3BoAcTBO Oenka, aMUHOKHUCIOT H
BUTAMHHOB.

Co3nganue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHAINPABICHHOTO WU3MEHEHUS M KOHCTPYMPOBAHHS T€HOMOB C LEIBIO
MOJIyYEHHUsI OPTraHU3MOB U UX KOMIIOHEHTOB, COJEPKAINX HE BCTPEYAIOIIUECS B IPUPOI€ OMOCUHTETHUECKUE Ty TH.

Krnerounas wmxxenepus. MeTonbl KyJIbTyphbl KJIETOK W TKaHEW pacTeHHil W >KUBOTHbIX. Kpnobanku. ComaTudeckas
ruopuau3anmss M CcoMaTHYeCKud sMOpuoreHe3. lcmonp3oBaHME TraljlOMIOB B CeJlEKUMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX aumumel. cnonb306anue MOHOKIOHAIbHBIX U NONUKIIOHANbHBIX aumumen 8 meouyune. VICKyCCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTpYKIMS SAMIEKIETOK W KJIOHMPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SIIEpP KIETOK.
Texnonozuu 0300po6neHus, KyIbmusUpOo8arus U MUKPOKIOHATbHO20 PA3SMHONCEHUS CeNbCKOXO3AUCNEEHHBIX KYIbMYP.

XpoMOCOMHas U TeHHas WHXeHepus. VICKyCCTBEHHbI CHUHTE3 reéHa M KOHCTpyHpoBaHue pekomOuHaHTHbix JIHK.
Co3z0anue mpaHceenHvlx opeanusmos. JIoCTUKEHNS U IePCIIeKTUBBI XPOMOCOMHOM M TeHHON MH)KEHEPHH. DKOJIOTHYEeCKHE U
ATUYECKHE TPOOIeMbl FTEHHOW MH)KEHEPUH.

MenunuHckue ouorexnosoruu. [loctrenHomnHas nudposas menunuHa. [TIP-auarnoctuka. MeTabomoMHBIN aHau3,
T€HOLEHTPUYECKUM aHAIIN3 IIPOTEOMA YEI0BEKa JUIsl OLIEHKH COCTOSHUS €ro 310pOoBbsi. MCnonb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnass Tepanus paka. 3D-OnouHkeHepust sl pa3pabOTKu (PYHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHA,
CO3/1aHUS KOMIIEKCHBIX TKAaHEW COYETaHHEM TEXHOJIOTUI TPEXMEPHOTO OMONIPUHTHUHTA U cKa PO AMHTA I pEeLIeHHs 3a1a4
NEPCOHAIM3UPOBAHHON MEAUIIVHBI.



Coznmanue BEKTOPHBIX BaKIMH C IENbI0 OOecreueHrss KOMOMHHpPOBAHHOW 3amuThl 0T Bo30Oymuteneir OPBU,
YCTaHOBJIEHHE MOJIEKYJISIPHBIX MEXaHU3MOB QyHKMoHupoBanusi PHK-conepskamnyx BupycoB, BbI3BIBAIOIINX 0CO00 OMACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpanuu
Tabnuup! 1 cxeMbl: «Vcnosib3oBaHNE MUKPOOPTAHHU3MOB B MPOMBIIILIIEHHOM MTPOU3BOACTBEY, «KileTouHas nHKeHepus»,

«I'eHHast THKEHEPUS».
JlabopaTtopHnasi pa6ora «/3ydeHue oObeKTOB OMOTEXHOIOTHI.
IpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

IKckypeusi «buoTexHoOMOTHS — BayKHEWINasl MPOU3BOAMTENBHAS CHJIAa COBPEMEHHOCTH (Ha OHMOTEXHOJOTHYECKOE
MIPOU3BOJICTBO)».

IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI 110 BUOJIOI'MX HA YPOBHE CPE/ITHEI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS OOYyYalOLUIMMHUCA MPOrpaMM CPEAHEro OOILero
oOpa30BaHMs: INYHOCTHBIE, METANPEAMETHBIE U MPEAMETHBIE.

B cTpykType TMYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTPaMMBbl IO OMOJIOTHH BBIJCIICHBI CIEIYIOIINE COCTABISAIONINE:
OCO3HaHUE O0YYAIOIIMMUCS POCCUUCKON rpak1aHCKOM UJIEGHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTPEAEICHUIO, Haluyue Momusayuy K 00y4eHUI0 OUOJIOTUY, YeleHanpasienHoe pa3sumue BHYTPEHHUX YOeKIeHUI
JUYHOCTU Ha OCHOBE KJIFOUEBBIX IIEHHOCTEW M UCTOPUUECKUX TPAIULIMNA pa3BUTUSL OMOJIOTMYECKOTO 3HAHUS, 2OMOBHOCHb U
cnocobHocms  00Y4YaIOLIUXCS PYKOBOJICTBOBATHCS B CBOEH JESATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMHU,



MPUCYIIMMH CHUCTEME OMOJOTHYECKOro o0Opa3oBaHUS, HAlUuUue NPABOCO3ZHAHUSA IKOIOTUYECKON KYJIBTYpPbI, CHOCOOHOCHU
cmasumbs UEIIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS IPOTPAMMBI 110 OMOJOTUU JIOCTUTAIOTCS B €IMHCTBE Y4€OHON M BOCIUTATEILHON
NEATEIbHOCTH B COOTBETCTBHM C  TPAAWLMOHHBIMH POCCHMCKUMH  COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IICHHOCTSIMHU, MPUHSTHIMA B OOIIECTBE MpPaBWJIAMH M HOPMaMHU TOBEIACHUS U CIOCOOCTBYIOT
npoleccaM CaMONIO3HAHUS, CAMOBOCIIMTAHHUS M CAMOPA3BUTHS, PA3BUTUSA BHYTPEHHEN MO3UIMU JJUYHOCTH, MATPUOTU3MA U
yBaXEHUSI K 3aKOHY W MPaBOMOPSJIKY, YEJOBEKYy TpyJa M CTaplieMy IMOKOJCHHIO, B3aUMHOTO YBa)XEHUsS, OCpEeKHOTO
OTHOLIEHHUS K KyJbTYPHOMY HACJEIUIO U TPAAULKSIM MHOTOHALMOHAIBHOTO Hapoaa Poccuiickon ®enepanuu, Npupose u
OKpYXarouien cpee.

JIn4HOCTHBIE Pe3ybTaThl OCBOCHUS YU€OHOTO IpenaMeTa «bruosorusy J0MKHbBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTD
0o0y4Jaromuxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHONW BHYTPEHHEW TO3UIMEN JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHEHTAIIUM, TO3UTUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00111eCTBA,
paciIMpeHre )KU3HEHHOTO OIbITA U OMbITA JIESITETHOCTH B MTPOLECCE pealn3alliid OCHOBHBIX HAIIPABJICHUN BOCIIUTATEILHON
JNEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxkaIaHCKOro BOCHHUTAHMA: CPOPMHPOBAHHOCTh TPAKIAHCKOW IMO3UIMH OOYYarOMIerocs KaK aKTHBHOTO W
OTBETCTBEHHOTI'O YIEHA POCCUMCKOIO

oOIlIecTBa; OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEH, yBaKEHHE 3aKOHA U MPABOMNOPSIKA; TOTOBHOCTDH K
COBMECTHOI TBOPYECKOH AESITEIIbHOCTU TP CO3/1aHUU YUEOHBIX MPOEKTOB, PEIICHUN YUEOHbIX U

MO3HABATENbHBIX 3a/1a4, BBHIITOJHEHUU OMOJIOIMUECKUX IKCIEPUMEHTOB; CIOCOOHOCTh OINpPENesTh COOCTBEHHYIO MO3ULIUIO
0 OTHOUIEHUIO K SIBJIGHUSM COBPEMEHHOW >KU3HU U OOBSICHATH €€; YMEHHE YUYUTHIBAaTh B CBOMX JIEWCTBHSIX
HEO00XOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBUS JIIOCH C pa3HbIMU

yOeXKACHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU M COLIUAIBHBIM MOJIOXKEHUEM;
TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE  COBMECTHOTO BBITIOJTHEHUS y4eOHBIX,

MO3HABATENbHBIX U UCCIEN0BATENbCKUX 3a/a4, YBAKUTEIHHOIO OTHOIICHUSI K MHEHHUIO OMIMIOHEHTOB MPH 00CYXICHUU



CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COJICPIKAaHUs; TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JCSITEILHOCTH; 2)
NMAaTPUOTUYECKOT0 BOCIIMTAHUSA:
c(hOpMHUPOBAHHOCTh POCCUICKOMN T'Ppa’KJaHCKOW MJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY HapoOiay, YyBCTBa
OTBETCTBEHHOCTH Tiepesl POIMHOM, rOpAOCTH 3a CBOM Kpai, CBOK POJIMHY, CBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu; EHHOCTHOE OTHOUIEHHWE K MNPUPOJHOMY HACIEAUIO U IAMSATHUKAM IPUPOJBL,
NOCTHXKEHUAM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE; CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBIIEHUE W PAa3BUTHE
OMOJIOTUH, TOHUMAHUS 3HAUYCHUS
OMOJIOTHY B IMO3HAHUH 3aKOHOB TIPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIeCTBa; UeHHas
yOeXKAEHHOCTD, TOTOBHOCTB K CITY’KEHHUIO U 3amnuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro Cyab0y; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa; cCPOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, dTUYECKOIO
MOBEJICHUS; CTIOCOOHOCTh OLICHMBATh CUTYAIlMIO U MPUHHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYICh HA MOpAJIbHO-
HpPABCTBEHHBIE
HOPMBI M IIEHHOCTH; OCO3HAHKE JTMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIETr0; OTBETCTBEHHOE OTHOIIIEHHE K CBOMM
POIUTEIISAM, CO3IAHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHATHUS LIEHHOCTEU
CEMENHOM )XU3HHU B COOTBETCTBUU C TPALULIMAMU Hapo1oB Poccuu;
4) 3¢TEeTHYECKOT0 BOCTIMTAHMS:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKITIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/A,
OOIIIECTBEHHBIX OTHOIICHUI; TOHUMAHNE AYMOIIMOHAILHOTO BO3JIEHCTBUS >KUBOU
IPUPOABI U €€ LIEHHOCTH; TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BHAAX
HCKYCCTBA, CTPEMIICHUE MPOSBIIATH KA4€CTBA TBOPUECKOU JINYHOCTH;
5) ¢pu3nuecKoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 3I0POBbSI H IMOIHOHAIBLHOTO 0J1ar0ONOJIY YHSI:



MOHUMAaHKE U Peau3alus 3I0pPOBOT0 1 0€30MacHOro 00pasa ®KU3HU (370POBOE MUTAHUE, COOIIOICHUE TUTHEHUYECKUX
NpaBWl U HOPM, COQJIAaHCUPOBAHHBIM PEXHUM 3aHATHUN W OTAbIXa, peryispHas (u3nyeckas aKTUBHOCTH), OEpEKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (M3MYECKOMY U MCUXMYECKOMY 370pPOBbIO; TOHMMAaHHE
LEHHOCTH MPaBWJI MHAUBUIYAIBHOIO U KOJUIEKTUBHOI'O O€30IIaCHOr0 MOBEICHHS B CUTYalUsX,

YIPOXKAKIIKNX 300POBbI0O M JKU3HU JIIOJECH; OCO3HAHUE TMIOCIEACTBUM W HENPUITUS BPEAHBIX MPUBBIUCK

(ynotpe0OieHus alKkorosisi, HAPKOTUKOB, KypEeHHUSI);

6) TPy10BOT0 BOCIIMTAHHUSL:

TOTOBHOCTh K TpYyAY, OCO3HAaHHWE LEHHOCTH MacTepCTBa, TPYI0Jt0OME; FOTOBHOCTh K AKTUBHON JESTEIbHOCTU

TEXHOJOTUYECKON U COLIMAIbHOW HAaPaBJIECHHOCTH, CIOCOOHOCTh
WHULIMAPOBATh, TUIAHUPOBATH M CAMOCTOSITENIbHO BBIMIOJHATH TaKylO JI€ATE€IbHOCTh; MHTEPEC K pa3IudHbIM cdepam

PO EeCCUOHATIEHOM AESITENIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyyILei
npodeccu M peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIaHbl; TOTOBHOCTh U CIIOCOOHOCTH K

o0pa30BaHMIO U caMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTMUYECKH 11eJ1IeCO00pa3Hoe OTHOLIEHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HM Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS;

HOBBILIEHUE YPOBHS 3KOJIOTUYECKOUN KYJIbTYPBhI: IPUOOPETEHUE ONBITA IIJIAHUPOBAHUS MIOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX MOCTEACTBUM JJIs1 OKPY>KAIOIIEH Cpe/ibl; 0CO3HAHUE II00aIBHOTO XapaKTepa 3KOJOTHYECKUX MPo0JieM U myTen

UX peIlIeHus; CIOCOOHOCTh MCIOJIb30BATh MpUOOpeTaeMble MPU U3yYECHUN OMOJIOTUHU 3HAHUS U YMEHUS MPU PEUICHUH

poOJieM,

CBSA3aHHBIX C PalMOHAIBHBIM IPHUPOAOIOIb30BaHUEM (COOJIOJEHUE MPaBUJI MOBEACHUS B MPHUPOJE, HAMPABICHHBIX Ha
COXpAaHEHHE pABHOBECHS B HKOCHCTEMAax, OXpaHy BHJIOB, JKOCHUCTEM, Ouochepbl); aKTUBHOE HEMNpUATUE [EHCTBUM,
MPUHOCSIINX BPEJ OKpYKaroUIel NpUPOIHOHN cpelie, yMEHUE POrHO3UPOBATh

HEeOIaronpuUsITHBIE SKOJOTUYECKHUE MOCIEACTBUS MPEIPUHIMAEMBIX AEUCTBUNA U MPEJOTBPAIIATh UX;



HaJIMYME Pa3BUTOIO JKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTHUYECKON KYJIbTYpBI, OIBITA AEATEIBHOCTH IKOJIOTHYECKOU
HAIIPaBJICHHOCTH, YMEHHs PYKOBOJCTBOBAaTbCS MMH B II03HABATEJIBHOM, KOMMYHHMKAaTUBHOM W COLMAIBHOM IIPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOIMYECKON HANPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OpMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH U OOILIECTBEHHOU
MPAKTUKH, OCHOBAHHOI'O HAa JIMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTAa B MOJMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YUTATEIBLCKOU KYJIBTYPBI KaK CPEACTBA B3aUMOICHUCTBUSA MEK Y JIFOABMU U
MO3HAHUS MUPA; OHUMaHUE CHEHU(PUKNA OMOJIOTMM KaK HAyKH, OCO3HaHUS €€ poiu B (POPMUPOBAHUU PAIlMOHATBHOIO
Hay4YHOT'O MBIIUICHHUS, CO3/IaHUU LETTOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE IPUPObI, YEIIOBEKA U
oOuiecTBa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MPOOJEeM COXpaHEHUs MIPUPOJHOTO PaBHOBECHS;
yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTUH 111 COBPEMEHHOM ITUBUIIN3ALIMN: 00ECTIEUeHHs] HOBOI'O YPOBHSI pa3BUTHUS
MEIUILMHBI, CO3JaHIe MEPCIIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pelIaTh PECYPCHbIE MPOOIEMbl pa3BUTHS YEIOBEUECTBA,
MOMCKa MyTeH BBIXOJA M3 TJIOOATBHBIX KOJIOTMYECKUX MpoOJieM M oOecredeHusl mepexofa K YCTOMYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCIIOJIB30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU; 3aMHTEPECOBAHHOCTh
B MIOJIyYE€HUHU OMOJIOrMUYECKUX 3HAHUM B LIETISX MOBBILIEHUS O0IIEH KyIbTYpbl, €CTECTBEHHO-

Hay4YHOU TPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHON TPAMOTHOCTH 00yYarouuxcsi, opMupyeMon mpu u3y4yeHuu
OMOJIOTHH; TOHUMAaHUE CYIIIHOCTH METOJIOB IMO3HAHUs, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOIb30BAaTh
MoJTy4yaeMble 3HaHUSA AJIsl aHAJIU3a U 00BSICHEHUS SIBJICHUN OKPY>KAOILIEro MUPa U MPOUCXOAIINX B HEM U3MEHEHU, yMEeHHe
JenaTb 00OCHOBAHHbBIE 3aKJIIOYEHHUSI HA OCHOBE HAYUHbIX ()aKTOB M UMEIOIIUXCS JAHHBIX C LEIbIO MOTYYEHUs! JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS NJs pelIeHHus NpoOsieM B pealbHbBIX
KU3HEHHBIX
CUTYaLUSIX;

OCO3HAaHUE LICHHOCTH Hay4YHOU JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOCKTHYIO M HCCIIEI0BATEIBCKYIO



NEATEIbHOCTh MHAMBUAYAIILHO U B TPYIINE; TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AKTUBHOMY I10JIYYEHHUIO HOBBIX
3HAHUH MO0 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MerarnpeaMeTHBIC PE3yIbTaThl OCBOCHUS YIeOHOTO MTpeaMeTa « bHoIoTHs» BKIIOYAIOT: 3HAYMMBIC 7151 (DOPMHUPOBAHUS
MHUPOBO33pEHHUS OOYYAIOIIUXCSA MEXKIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIIEHAYYHbIE TMOHSATHUS, OTpaXKalollue
IIEJIOCTHOCTh HAYYHOUW KapTUHBI MUPa M CIIEIU(PUKY METOOB ITO3HAHMS, UCITOJIH3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPTUs, SBJICHUE, TPOLIECC, CUCTEMA, HAYYHBIN (PaKT, MPUHIINIL, TUTIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICI0BAHUE,
HaOJIOICHWEe, M3MEPEHUe, SKCIEPUMEHT U Jpyrue); YHUBEpcaJbHbIE YyueOHble JEHCTBHS (I1O3HABaTEJbHbIC,
KOMMYHUKATHUBHBIC, PETYISTUBHBIE), oOecneunBaromuye (GopMupoBaHue (PYHKITMOHATBHONW TPAMOTHOCTH W COITHATBHOU
KOMIIETCHIIMM  OOYYalOIIUXCS;  CIIOCOOHOCTh  OOYYArONIMXCSl  MCIOJB30BaTh  OCBOEHHBIE  MEXIUCIMIUIMHAPHBIC,
MHPOBO33PEHUYECKHEC 3HAHUS ¥ YHUBEPCATbHBIC YICOHBIC JCHCTBHUS B IO3HABATEIIBHOW U COITUATTLHOM MPAKTHKE.

B pesynbTaTe u3yuenust OMoJIOruy Ha YpOBHE CpeHero oliero oopazoBanus y o0ydaromnierocs: 0yayt copMupoBaHbl
MMO3HABATCIIbHBIE yHUBEPCANbHBIC YYCOHBIE JEHCTBUS, KOMMYHHKATHUBHBIC YyHHBEpPCAIbHBIC YYCOHBIE JCHCTBUSA,
PETYJISTUBHBIC YHUBEPCAIbHbBIE YUeOHBIC IEHCTBHSI, COBMECTHASI IEATEILHOCTD.

MeramnpeaMeTHbIEC PE3YJIbTaThl OCBOCHHS IIPOTPAMMBbI CPETHETO OOIIET0 00pa30BaHus JOKHBI OTPAKATh:

OBJajieHUe YHHBEPCAJbLHBIMHM Y4€OHbIMM MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30oBbIe JJOrMYeCKHE IeHCTBHS: CAMOCTOSTEIEHO (POPMYIIUPOBAT M aKTYaIM3UPOBATh MPOOIIEMY, pacCMaTPHBATh

e€ BCECTOPOHHE; UCIIOJIB30BATh ITPU OCBOCHUH 3HAHUM MPUEMBI IOTUYECKOTO MBIIIUICHUS (aHAJIN3a, CHHTE3a, CPABHEHUS,

Kiaccuukanuu, oO0OOIIEHHs), PACKPbIBATH CMBICH OHOJIOTMUECKUX MOHSATUM (BBIAEIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh CBSI3U C APYTHUMHU MOHATHSIMH );

ONPENENATh LENH AEATEIbHOCTH, 3a/1aBasi NapaMETPbl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTH PE3YJIbTaThI



JESTETPHOCTH C TOCTaBICHHBIMU IEJISIMHU; WCIIOIh30BaTh OMOJIOTUYECKUE TIOHATHUS IS OOBSICHEHUS (PAKTOB M SIBICHHMA
KUBOM TIPUPOJIBI; CTPOUTH JIOTMYECKUE paCCyXJACHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHUH), BBISBIISITH
3aKOHOMEPHOCTH U

MIPOTUBOPEYHS B PacCCMATPHUBACMBIX SBICHUSIX, (DOPMYIUPOBATH BBHIBOABI M 3AKIIOYCHUS; IPUMEHAITh CXEMHO-MOJICThHBIC

CpeACTBa IS NPEACTaBICHUS CYIIECTBEHHBIX CBSI3€d M OTHOIICHWUN B HM3y4aeMbIX OMOJIOTHYECKMX OOBEKTaxX, a TakkKe

MPOTUBOPEYMI Pa3HOTO POJia, BBIABICHHBIX B Pa3MYHbIX MH()OPMAIIMOHHBIX MCTOYHUKAX; pa3padaThIBaTh IJIAH PEIICHUS

MpoOJIEMBI ¢ YUETOM aHATIN3a UMEIOIIUXCS MaTePUATbHBIX U HEMaTepUaIbHbIX

pPECYpPCOB; BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YJbTATOB LEJSAM, OIEHUBATh PHUCKHU
MOCJIEICTBUN

JEeSTEIbHOCTH; KOOPAMHUPOBATH u BBITIOJIHATH PaboTy B YCIIOBUSIX  PEAIbHOTO, BUPTYAIHHOTO u

KOMOMHUPOBaHHOTO

B3aMMOJICUCTBUS;, pPa3BUBATh KPEATHUBHOE MBIILICHUE TIPU  PELICHUU

YKU3HEHHBIX TPOOJIEM.

2) 0a30Bble HCCIEI0BATEIbCKHE A€HCTBHS: BIAJCTh HAaBBIKAMH YYEOHO-HCCICIOBATEIBLCKOW W MPOCKTHOM
JESITeIbBHOCTH, HABBIKAMU pPa3pelIeHHs] Mpo0sieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY HOHMCKY METOOB
pelIeHus MPaKTUYECKHX 3a7a4, IPUMEHEHHIO Pa3JIMYHbIX METOOB [TO3HAHUS; UCIIOJB30BaTh Pa3IMUHbIC BUbI 1€ATEIbHOCTH
IO MOJIYY€HUIO HOBOTO 3HAHUsI, €r0 MHTEPIIPETALNU, IPE0OPa30BAHUIO
Y IPUMEHEHUIO B Y4eOHBIX CHUTyallMsX, B TOM YHCJE IPU CO3JaHUM Y4EOHBIX M COLMAIBHBIX MPOEKTOB; (HOPMHUPOBATH

HAy4YHbIA TUI MBIIUICHUS, BJIAJE€Th HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHSATUSMU M METOJAaMHU; CTaBUTh U

(GopMynupoBaTh COOCTBEHHBIE 3a7aud B OOpA30BaTENbHOM MAESITENBHOCTH W KU3HEHHBIX CHUTYAlLUsX; BBISBISATDH

NPUYUHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a]auy, BbIIBUTaTh TUIIOTE3Y €€ pelieHus, HaXOIUTh
apryMEHTHI JUIS I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UPOBATh MOJYUYECHHBIE B XO/I€ PELICHUS 3a/1a4U PE3YyJIbTAaThl, KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTD,



IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSAX; 1aBaTh OLICHKY HOBBIM CUTYallUsSM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;
OCYILIECTBIIATH 1I€JIEHAIIPABJICHHBIN MOMCK IIEPEHOCA CPEICTB U CLIOCOOOB AEMCTBUSI B IPOPECCUOHANBHYIO CPELLY;
YMETbh NIEPEHOCUTD 3HAHUS B TO3HABATENBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEACATEILHOCTH; YMETh HHTETPUPOBATD
3HAHMS U3 Pa3HbIX IPEAMETHBIX 00JIACTEH; BBIABUTaTh HOBBIE UEH, PEIaraTb OpPUTrMHAIbHBIE MOAXObI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H,

JOITYCKAIOIIUE AJIbTEPHATUBHBIE PEILICHUS.

3) pa6ora ¢ ungopmanmeit:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UICTOYHUKAX MH(OpMAIUU (TEKCTE Y4EOHOr0 NOCOOUs, HAYYHO-TIOMYJISIPHOM
IuTEpaType, OMOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JIaHHBIX, B IHTepHEeTE), aHAIM3UPOBATh
uH(pOpMaIUIO pa3IMYHBIX BUOB U dbopm MPEACTABICHUS, KPUTUUYECKU OLICHUBATh €&
JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH; POPMYIMPOBATH 3aIIPOCHl U MPUMEHSATDH PA3IMUHbIE METO/IbI TP MOUCKE U
otOope Omosiornueckoit nHpopmaruu,

HE0OXOAMMOM JJI BBINOJHEHUS y4eOHBIX 3a]1a4; NPUOOPETaTh ONbIT UCHOJIb30BAHMS HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI, COBEPIIEHCTBOBATH KYJIBTYPY

aKTUBHOTO HCIIOJIb30BAHUS DPA3NUYHBIX IMOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJbHYIO (QopMmy
MpeACTABICHUS OUONIOrnYecKOil HHPOpMALIMK (CXEMBIL, TPAPUKH,

AvarpamMmmbl, TaOJIULbI, PUCYHKHU U APYTOE); UCIIOJIb30BATh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU paboTe ¢ OMOIOTHYECKOM

nHpopmaluen: NpUMEHSATh XUMHUYECKUE, (PU3MUECKHEe U MaTeMaTHUYEeCKHWE 3HAKUM U CHUMBOJIBI, (hOpMYIbl, aOOpeBUaTYpY,

HOMEHKJIATYpy, MCIOJIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTHU; BIaJeTh HaBBIKAMU

pacno3HaBaHMs U 3alUTHl HH(GOPMAIMU, UTHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUSIMU:

1) oOmenue:

OCYILECTBIISATh KOMMYHHUKAIIMM BO BCEX CPepax KU3HU, aKTUBHO y4aCTBOBATh B AUAJIOTe WIM JUCKYCCHH 10 CYILIECTBY

oOcyxxmaemMoii TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENILHO BBIMOJHEHUS MpeiaracMon



3a/1a4y, YYUTHIBATh UHTEPECHI U COMIACOBAHHOCTD MO3HMILMI JIPYTrUX YYACTHUKOB JHAJIOra WM JUCKYCCHH); pACIIO3HABATh
HeBepOabHbIE CPEJCTBA OOIIECHNUS, IOHUMATh 3HAYEHHE COLIMAJIbHBIX 3HAKOB, IIPEOCHUIOK
BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTyaluil, yMETh CMSAr4aTh KOH(UIMKTBI U BECTH IE€PETOBOPHI; BIAAECTh Pa3IMYHBIMU
criocob6amu OOIIEHHS ¥ B3aUMO/ICHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIOACH, TPOSBIATH
YBa)KUTEIbHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOU (hopMe (POpMyIHPOBATh CBOM BO3PAKEHUS; pa3BEPHYTO
Y JJOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IeITeIbHOCTh: IOHUMATh U HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIMBHYaTbHOM
paboThI U PELIEHUH OMOJIOTMYECKON Mpo0OIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUSI TPYIIIIOBBIX (POpM
B3aMMOJEHCTBUSI IPU pEeLICHUH YueOHOU 3a/1auM; BBIOMpaTh TEMAaTUKY U METO/Ibl COBMECTHBIX JIEUCTBUMN C YUETOM
OOLIMX MHTEPECOB M BOZMOXKHOCTEN KaXKI0T0 YJIeHa

KOJUIEKTUBA; NPUHUMATh LEJIM COBMECTHOM J€ATEIBbHOCTH, OpPraHW30BBIBATH M KOOPIWHHUPOBATh JEWUCTBUS IO €€
TOCTHUKEHUIO:

COCTABJISITh IJIAH JCWCTBUM, pacnpelensTh poiad ¢ YYETOM MHEHHH YYaCTHUKOB, OOCYKIaTh pPE3yJbTaThl COBMECTHOM

paboThI; OLIEHMBATh KAYECTBO CBOETO BKJIAJ1a M KaXK/I0I0 YYaCTHUKA KOMaH bl B 001U pe3yibTar Mo pa3padoTaHHbIM

KpUTEpHUSIM; TpeajaraTb HOBBIE NPOEKTHI, OLEHHUBATh HJIEU C TO3ULIUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKOU

SHAYNMOCTH,; OCYIICCTBIIATH IIO3BUTHUBHOC CTPATCITHYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTYAlIUAX, IIPOSABJIATE TBOPUYCCTBO
n

BOOOpakeHUE, ObITh HHUITUATUBHBIM.
OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:
1) caMoopraHu3anus: UCIOIb30BaTh OMOJIOTMYSCKUE 3HAHUS IS BBISBICHHS MPOOJIEM U UX PEIICHHUS B dKU3HECHHBIX
U y4eOHBIX CUTYaIUsX; BRLIOUPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11E€JIEBbIC U CMBICTIOBBIEC YCTAHOBKH B CBOUX
JNEUCTBUSX U TIOCTYIKaX MO

OTHOLIEHHID K JKMBOM TMPUPOAEC, CBOEMY 3J0POBBIO M 3J0POBBI0 OKPYXKAIOIIUX; CAMOCTOATEIBHO OCYIIECTBIISTH
MO3HABATENBHYIO JAESTEIbHOCTb, BBISIBIIATH IPOOJIEMBbI, CTABUTHh U (POPMYJIHUPOBATH



COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON NIESITEIBHOCTH M KU3HEHHBIX CUTYyaIUsAX; CAMOCTOSITEILHO COCTaBJISITH IUIaH
penieHus MpooIeMbl C Y4ETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX

BO3MOXHOCTEM W MPEANOYTeHUI; 1aBaTh OLEHKY HOBBIM CUTYaIUsIM; PacCIIMPATh paMKH y4eOHOro IpelIMeTa Ha OCHOBE
JUYHBIX TPEAMOYTEHUH; AeNaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEIICHUC;
OLICHUBATh MPUOOPETEHHBIN OIIBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO U TPOSBICHUIO IUPOKON SPYIUIIMU B Pa3HBIX
001aCTSIX 3HAHMH, IIOCTOSHHO

MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb: J1aBaTh OLICHKY HOBBIM CUTYAIIHSIM, BHOCUTh KOPPEKTHBBI B JCATEIILHOCTh, OIICHUBATH COOTBETCTBHE

pEe3yJIbTaTOB
LEJsIM; BJIAQJETh HABbIKAMHU IO3HABATEIbHOM pPEQIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM U MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YyJbTAaTOB U OCHOBAHMI, HMCIOIB30BAaTh MPUEMBI pe(IeKCHH NJIsl OLIEHKM CUTYyalluH, BIOOpAa BEPHOTO
pelIeHns; YMETb OLEHMBATh PUCKU M CBOEBPEMEHHO IIPUHUMMAThL DPEIICHUSA 10 UX CHUKEHUIO; IIPUHUMATh MOTHUBBI U
apryMEHTBI IPYTUX TIPH aHATN3E PE3YJIbTATOB JISATSILHOCTH; 3) MPUHATHE Ce0sl M APYTUX: IPUHUMATH ce0s1, TOHUMAsi CBOH
HEJIOCTAaTKU U JOCTOUHCTBA; IPUHUMATh MOTUBBI U apIYMEHTBI APYIUX IIPY aHAJIU3€E PE3YJIbTAaTOB ACATEIBHOCTH; IPU3HABAThH
CBOE MPABO U MPABO JIPYTrMX Ha OLIMOKHU; pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMU IPYTrOTO YeJIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHble pe3ynbTaThl OCBOCHHUSA COAEpKaHUA ydeOHoro mnpeamera «buonorus» Ha yriayOJaEHHOM YpOBHE
OpUEHTHUPOBAaHBI Ha o0ecreyeHrue MpoPMIbHOro 00yueHus oOydaromuxca ouonoruu. OHU BKIIOYAIOT: CIeU(pUYECKUE IS
OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUI IO OCBOCHHIO, MHTEPIIPETALIMU U TPEOOPA30BaAHUIO 3HAHUH, BUIIbI
JEeSATEIBHOCTH TI0 TIOJYYEHHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, & TAKKE B PEANbHBIX >KM3HEHHBIX
cutyaumsx. [IpeameTHbie pe3ysbTaThl IPEACTABIECHBI MO FO1aM U3YUYEHUSI.

HpCI[MCTHBIe pE3YIbTAaThl OCBOCHHA y‘I€6HOFO npeamMmeTa «buomnorusy B 10 knacce JAOJIKHBI OTPAXKaTh:



c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIN OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (D OPMHUPOBAHUH €CTECTBEHHO-
HAy4YHOU KapTHHBI MUpPA, B MO3HAHWU 3aKOHOB MPHUPOJABI M PEHICHUH MPOOJIEeM palMOHAIBLHOTO MPUPOIOTOIB30BaHU S, O
BKJIaJIe¢ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUU; BJIAJICHUE CUCTEMON OMOJOTHYECKUX 3HAHUN, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATAIONINEe OMOIOTHYECKUE TEPMUHBI U
NOHATHUS (KU3Hb, KJIETKA, OPTaHU3M, METa00JIN3M, TOMEOCTa3, CAMOPETYJIALIMS, CAMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTD,
M3MEHYMBOCTh, POCT U pa3BUTHE), Ouonornueckue teopuu (kiaerouynas teopust T. llIsanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacielncTtBeHHoctd T. Moprana), yuenus (H. M. BaBumoBa — o0 ueHTpax MHOrooOpasus u
MIPOUCXOXKJICHUS KYJIbTYPHBIX PAaCTe€HUM), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOT0 MOKOJEHUS, pACIIEIIIEHUS, YACTOTHI
rameT, He3aBUCUMOIo HacienoBanus I'. MeHens, roMOJOTHYECKHX PSIIOB B HACIEACTBEHHON n3MeHunBocty H. U.
BapuiioBa), npuHUMIIBI (KOMIIEMEHTAPHOCTH); BIaJIEHHE OCHOBHBIMM METOJAMM HAayYHOTO INO3HAHMSI, HUCIOJIb3YEMBIX B

OMOJIOTUYECKHUX UCCIIETOBAHUSIX KUBBIX
00BEKTOB (OmMHCcaHue, U3MEpEeHue, HaOJII0JCHUE, SKCIIEPUMEHT); YMEHHE BBIACIATHh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB,
KJIETOK IPOKAPUOT U YKAPUOT, OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YU CJIE OaKTepuil, rpu0OB, paCTeHUIA,
KUBOTHBIX U 4YEJIOBEKAa, CTPOEHHS OPraHOB M CHCTEM OpraHOB pACTEHMH, JKMBOTHBIX, 4YEJIOBEKAa, IIPOLIECCOB
AKU3ZHENIEATEIbHOCTH, TPOTEKAIOUIMX B OPraHU3Max PacTeHU, >)KUBOTHBIX U YEJIOBEKa, OMOJIOrMYECKUX MPOLIECCOB: OOMEHa
BelEeCTB (MeTaboI13M), IPEBPALCHHS SHEPTUU, OPOKEHHUS, aBTOTPO(HOTO U TeTEepOTPO(HOI0 TUIOB MUTAHUs, POTOCUHTE3A
U XEMOCHHTE3a, MHTO3a, MeHo3a, raMmMeToreHesa, 3MOpPHOreHe3a, IMOCTAIMOPUOHAIBHOIO pa3BUTHSA, PA3MHOXKEHUS,
WHJUBUTyaJIbHOTO Pa3BUTHS OPraHU3Ma
(oHTOrEHe3a), B3aUMOJICHCTBHUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOpa; YMEHHE YCTAHABIMBATH B3aMMOCBS3H MEXKIY
OpraHOMJIaMHU KJIETKU U UX QYHKUUSIMH, CTPOEHUEM KJIETOK Pa3HbIX TKaHEH U UX PYHKIUIMH, MEX]1y OpraHaMy U CUCTEMaMU
OpraHOB Yy PAacCTCHH, )KUBOTHBIX M YEJOBEKa M WX (DYHKIMSMHU, MEXKTY CUCTEMaMU OPTraHOB U WX (DYHKIIUSIMU, MEKITY
sTanaMu OOMeHa BEIIECTB, dTalmaMu KJIETOYHOIO LHMKIJIA U KU3HEHHBIX LUKIOB OPraHMW3MOB, 3TalnaMu 3MOPUOHAIBHOTO
pa3BUTHUS, TEHOTUIIOM M (PEHOTHNOM, (EHOTUIIOM U (HAKTOpaMH Cpellbl OOMTaHUWS; YMEHHUE BBIABISATH OTIMYUTEIHHBIC



IMPHU3HAKKU JKUBBIX CHCTEM, B TOM 4YHUCJIIC paCTeHHfI, JKUBOTHBIX M YCJIIOBCKA, YMCHHUC HCIIOJIb30BaTh COOTBCTCTBYIOIIUC

APIr'yMCHTHI, 6I/IOJ'IOFI/ILICCKYIO TCPMHUHOJIOTHIO U CUMBOJIUKY JIA

A0Ka3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATHYCCKUX T'PYIIIL; YMCHHC PCIIATh OMOJIOTHYECKHUE 3aJa4H, BBISABIIATD
MMPUYINHHO-CJICACTBCHHBIC CBA3HW MCKIAY UCCICAYCMbBIMU

OMOJOrMYECKUMHU IPOLECCAMHU U SIBJICHUSAMH, JI€JIaTh BHIBOJIBI U IPOTHO3bI HA OCHOBAHHUM MOJYUYEHHBIX PE3yJIbTaTOB; YMEHHE
BBITIOJIHSTH JJAOOPATOPHBIE U MPAKTUYECKUE PAOOTHI, COOJIIOIATH MPaBUiia IPH padoTe ¢ y4eOHBIM U

7a00paTOpHBIM 000PYJOBAaHUEM; YMEHHUE BBIABUTAaTh THIIOTE3bl, MPOBEPATh HMX HKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
(GopMynupys LeNb UCCIEI0BaHuS,

aHAJIN3UPOBATh MOJIYUYEHHBIE PE3YIbTAThl U JEJIATh BHIBOJIBI; yMEHHE Y4aCTBOBATh B y4eOHO-HCCIEN0BATENBCKON padboTe 1o
OMOJIOTHH, SKOJIOTMH U MEAUILIMHE, IPOBOANMOI Ha

0a3e MKOJbHBIX HAYYHBIX OO0IIECTB, M MyOJUYHO MPEJCTABIATh MOTYYECHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(DEPEHITUSX;
YMEHHUE OIICHUBATh dTHYCCKHE ACMEKThl COBPEMEHHBIX MCCJICAOBAHMMA B 00JaCTH OMOJIOTHH M MEAWIMHBI (KIIOHUPOBAHHE,
MCKYCCTBEHHOE OIUJIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T€HOMa W CO3/lJaHWe TPAHCTEHHBIX OPraHU3MOB); YMEHHE
OCYILIECTBIIAT, OCO3HAHHBIA BBIOOp Oymymied mnpodecCHOHATbHONW ACATEILHOCTH B 00JIACTH OWOJIOTHM, MEIUIIMHBI,
OMOTEXHOJIOTHH, BETCPUHAPHUH, CEITCKOTO XO03SWCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIITyOJIATh ITO3HABATEIBHBIA HHTEPEC,
HaIpaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccun U MpOJOSIKEHUE OUOIOTHYECKOTO 00pa3oBaHUs B
OpraHU3aIMIX CPETHETO MPO(HECCHOHATBLHOTO M BBICIIETO 00pa30BaHMS.
TEMATHYECKOE IINIAHUPOBAHHUE 106 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
nuppoBbIe
Ne HaumenoBaHue pa3jie/ioB U TeM (pp )
IDOrDAMMBI KoHTPOJBLHBIE HpaKanecxne
n/n porp Beero P o0pasoBaTeJbHbIC
padoTbI padoThbI
pecypchl




1 5 A bu6nuoreka [JOK
HOIOTHA KaK HayKa https://m.eds0o.ru/7f41c292

5 5 bu6nuoreka [IOK
JKuBbIe CUCTEMBI M MX OpPTraHU3aIHsI https://m.edsoo.ru/7f41c292

3 16 bubnnoreka IIOK
XUMHYECKUI COCTAaB U CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41¢c292

4 12 bubnnoreka IIOK
KuznenesarenbHOCTh KICTKH https://m.edsoo.ru/7f41¢c292

PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE bubnnoreka IIOK
5 OpraHU3MOB 10 https://m.edsoo.ru/7f41c292

5 HacnencrBeHHOCTS M U3BMEHUHBOCTD 16 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292

Ceneknust opranu3mMoB. OCHOBBI bubnuoreka [IOK
. OMOTEXHOJIOTHU 6 https://m.edsoo.ru/7f41c292

8 b 5 but6mmoreka [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIbBHBIE
YUYEBHbBIE MATEPHUAJIbI VIS YHEHUKA

* buonorus, 10 knacc/ Aradponoa 1.b., CuBornazos B.U., O0miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «J[PODAY;

AxknuonepHoe obduectBo «M3aarensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

1. YueOnuk. buonorus: yue6. Jlns 10 ki., obmeoOpazoBat. Yupexaenuit / noa pen.n. H.U.Cusornazos, B.b.3axapoga,
H.1.Coununa. -5 -e uza.- M.:

[Ipocsemenue, 2020- 304 c.: um.

2.buonorus.10 knacc: moypouHnsle mianbl o yyeonukam B.b.3axaposa, C.I'.MamonTtoBa, H.1.Conuna. [IpopunbHbiii
ypoBenb/ aBT.-cocT. O.JI.Bamenko. —

Boarorpan : Yuutens, 2014.- 351 c.

4.buonorus. ( nepeoj ¢ anrauiickoro) H,I'pun, ¥V,Crayt, [, Teinop.-1-31.-MockBa Mup .1999.

5.HatypanbHbie OOBEKTHI: KHUBBIE PACTEHUS, TepOAPUU pACTEHHH, KOJUIEKIIMA HACEKOMBIX, TaOJIHIIbI I[BETKOB.



6.Y4eOHO-IPaKTUIECKOE M YICOHO-Ta00paTOpHOE 000PYI0BAHHUE: MUKPOTIPEIIapaTHhI,
7.JleMOHCTpallMOHHbIE TAOIUIIBI.
8.COoopHUK. Y4eOHbIC 3a7a4uu 110 O0IIel 1 MEeIUIIMHCKON reHeTuke: YueOHoe nocodue, - Kazans: Marapud, 2014.- 184c.

9.Beixon B IHTEpHET — pecypchl.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubnuoTeka 3J1eKTpOHHBIX HAIJISIAHBIX Tocoouii. buomorus.
HNuTepHeT pecypcesl.

OKpaHHO-3BYKOBBIE CPEJICTBA OTPAKAIOIME OCHOBHBIE TEMBI Kypca OMOJIOTUU.
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