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HNOACHUTEJIbHASA 3AIINCKA

[Iporpamma no yue6HOMY npeaMety "buonorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyOnénnoro ypoBHst usyudeHus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuu 00y4eHHsT Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEHICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3AHHBIX C MpodopueHTanuen
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH OO0JacTH HAay4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJIOTHEH, MEAUIIMHOM, SKOJOTHEH, IMCHUXOJOTHEeH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy mpeamety "buosorus" na€r mpencraBieHue O LU U 3a1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacrpenenenue 1mo Kiaccam, peKOMEHIYeT TOCIe0BATEIbHOCTh U3YUeHHs YUeOHOTro MaTepuaia
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydJarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MIPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMmMy IIpOCMAaTpHUBAaeTCs  HAIlPaBICHHOCTh Ha  IOCIEAYIOIIEe  Pa3BUTUE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled NpupogHoil cpere. B mporpamme 1o
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTM yueOHoro mnpenmera «buosorus» B peanu3alnuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCcs MO0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHME B IIKOJE U OPUEHTHPOBAH Ha pacUIMpEeHue U yriyOleHne 3HaHul
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buonorusi» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO HA
HOJArOTOBKY OOyYaroIuXcs K TMOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX M OpPraHU3alMsIX CpeaHero npodeccuoHaibHOro 00pasoBaHusi. OCHOBY €ro colepiKaHus
COCTaBJIIET CHUCTeMa OHMOJOTMUYECKUX 3HAHMUM, MOJYUYEHHBIX IMPH HM3YyYEHUH OOYYaIOLUIMMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIUPEHbl U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YelloBeKa,
O0IMMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBl OMOJIOTMYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpogpeccun. BosMokHa Takke MHTErpanusi OMOJOIMYECKHX 3HAHHMH C
COOTBETCTBYIOIMMH 3HAHHUSMH, TIOTYICHHBIMU O0YUJaAIOIIUMUCS TIPU U3YUEeHUH (PH3UKH, XUMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mporpammbl 1o ydyeOHomy mpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIIOLUOHHBIA MOAXOJbl K H3ydeHHIo Ouosoruu. COriaacHO UM, HU3Yy4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUM U OUOJIOTMM PA3BUTHUS, TEHETUKU U CENEKIIMU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3uonorun uyenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublil npenmer «buonorus» mpu3zBaH o0OECEUUTh OCBOCHHME OOYy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IMOMYJALWH, OWOIEH03a, SKOCHCTEMBI, O BBLIAIOIINXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca 0O0yJaromuxcs K OMOJIOTUU
Hapsy cO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuana B COJepKaHUM IPOrpaMMBbl 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buosorus» Ha yriiyOJaEHHOM YpPOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHre YMEHUH MCIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K Oonpeaen€éHHol 001acTi MpOoPEeCCHOHATBHON NIEATEIHPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM CaeIyoIuX 3a1au:

OCBOCHME  OOYYalOIMMHUCS  CHUCTEMbl  OHMOJIOTMYECKHX  3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMNIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTAaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu 1 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOMYJALHUs, BU],
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
AMOpHOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHYECKON
OMoJNIOTHH, TMAJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOICTHUPOBAHNE);

OBJIaJIcHHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BaTHCS OMOJIOTNYECKO TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpoOJieMaMH 4eJIOBEYECTBA; OLEHMBATH IOCIIEACTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npodUIakTUKU MH(EKIMOHHBIX 3a00J1€BaHMii, paBuiIa MOBEAEHUS B MPUPOJE U oOecreueHus
0€30MaCHOCTH COOCTBEHHOM KH3HENEATeNbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepHu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B o01acTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCS WHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHEel OHMOJIOrMYecKOro HCCIe0BaHusl, MPOBEIECHUs



OKCIIEPUMEHTATBbHBIX HCCICIOBAHUM, pelIeHUs] OWOJOTHYECKHX 3a/ad, MOJICITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHre 00yJarOIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXPAaHEHHHU COOCTBEHHOT'O 370POBBSI M 3J0POBBS OKPYXKAIOIIUX JIIOACH (COOMIOIEHUS Mep
npodunaktuku  3aboneBaHuii, oOecrieyeHre  OE30MACHOCTH  JKU3HEJCSATENbHOCTH B
YpEe3BBIYAHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHMM I OCO3HAHHOTO BEIOOpa OOYYAIOUIUMUCS WHIUBUIYATHHON
0o0pa3oBaTeNbHONl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBisger 204 uvaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIECTBIISICTCS ¢ YYETOM CHCHH(PHUKH €ro COJEp)KaHUS M HANpPaBICHHOCTH HA TPOJODKCHUE
Ouosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro Npo(hecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOyYeHHHM OMONIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M y4eOHO-UCCIIEOBATENbCKUX PabOT, TeMaTHKa KOTOPBIX
OTIPE/ICIISICTCS yYUTEIIEeM Ha OCHOBE HMMCIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonoruueckue Hayku M H3ydaemble UMM IpoOnembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIIJICHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. 'apseit, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKammy», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPraHMU3alUs, CaMOBOCIPOU3BEIECHUE, PA3APAKUMOCTb,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOoBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbIM, TKaHEBbIH,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IeHOTUYECKHI),
ouoctepnsiid. Ilporeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH >KHUBOTO.
Kuzsp kak popma cymectBoBanus marepuu. Hayku, nzydaromue *HUBbl€ CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, n3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yJbTAaTOB. [IpMUMHBI MCKAKEHUS pE3yNbTaTOB JKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBolicTBa )KMBOW MaTrepumn», «Y pOBHU OpraHU3aIMH KUBOW NPUPOIbD», «CTpOeHHE )KUBOTHOM
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenos3y», «buochepar», «MeToabl U3yueHUs KUBOU TTPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s TPOBEJCHUS HAOIIOACHUH, H3MEPEHNUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp30BaHME pa3IMYHBIX METOAOB IPU M3YYEHUHM YKHUBBIX
CHUCTEMN.

Tema 3. buosnorns Kijierku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

Metoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMU: MHUKPOCKOMMS, Xpomarorpadus,
aneKTpodope3, METOA  MEUEHbIX aToMoB, Jud¢epeHnuanbHoe  IeHTpUyrupoBaHue,



KyJbTUBHUPOBAHUE KIETOK. M3yueHue GukcuposanHuix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaATIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- ¥ yJIbTPAMHUKPO3JIEMEHThI. Bona n e€ poisb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEILECTBA KIETKH, UX OMosoruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KIJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Mouiekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuUU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepuasl, Gochorunuabl, BOCKH, CTepouIbl. bruonornyeckue ¢pynkunun munuaos. O0mme
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue moinexkynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMOXUMHUYECKHE U OMO(pU3MUECKHE HCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QYHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousain U OpeaHuyecKuti cunme3s 6UOMONEKY U
UX HenpupoOOHbIX AHAL0208.

JleMoOHCTpaL U

[Toprpersr: JI. [Tonunr, /[x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XMUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanyeckass TabiuIa XMUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€NnKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYI YrieBoaoB», «CTpoeHHe MOJEeKyI
munuoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBaHue: XMUMUYeCKas Mocyia 1 000pyioBaHHe.

JladopaTropnas padora «OOHapykeHHE O0EITKOB ¢ TOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: yKapHOTHYECKas U Npokapuotudeckas. CTpyKTypHO-(h)yHKIIMOHAJIbHBIC
00pa3oBaHMs KIJIETKH.

CtpoeHre MPOKApUOTHUECKON KieTku. KietoyHas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crtpoenue u QpyHKUMOHHpPOBAHHE dyKapHOoTHYecKoi kieTku. [lma3zmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHyecKodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnoptT). [lomynponunaemocts memOpanbl. PabGora
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[urommaszma. I{uro3osb. Ilutockener. JIBuwkenue nuToruia3mbl. OpraHowbl KJIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTrndeckas cetb (DI1C), anmapar ['onbmxwy,
JN30COMBI, UX CTpoeHHe U (YHKIUU. B3anMOCBSI3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHre TpaHyJSPHOTO peTUKYynyMa. Mexanusm Hanpasnenus 6enxkosé ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbix Kietok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTBI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTkd CTtpoeHne ¥ (QyHKIUA HEMEMOPAaHHBIX OPraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  gunramenmol. MukpodunamMeHTbl. AKmuHogvle
Mukpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIULEYHbIX KAEmOK.
Muxkpotpybouku. Krnerounsiii mentp. CTpoeHHe U [BIKEHHE KIYTHKOB M PECHHUYEK.
Muxkpotpybouku nutoriasmel. LienTpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sApa, XpOMAaTUH, KAPUOILJIA3Ma, SAPBIINIKU, UX CTPOEHUE U (YHKIUH.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHUTENbHAss  XapaKTEPUCTHKA  KIETOK  DYKapHOT
(pacTUTENbHOM, YKUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupel u cxembl: «CTpoeHHME SYKapUOTHUECKON KIeTKW», «CTpoeHue 3>KHUBOTHOU
KIETKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpOoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydyeHue IBUKEHUS IUTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mnpeBpamienne AT® B 0oOMEHHBIX THpolieccax.
depMEHTATUBHBIN XapakTep peaklii KIETOYHOro Mmeradonm3ma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaehcTBus. Kodepmentsl. Otiauuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHozo yenmpa. Ponpb xmopomnactoB B mporecce porocunteza. CBeroBas U TEMHOBAs
dazel. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHUEe (GOTOCHUHTE3A.

Xemocunte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpH(ULIUpPYIOIIHE
OaxTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHBIE OaKkTepun. 3HAYCHUE XEMOCHHTE3A.

AnaspoOHble opranus3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJOTMHU U BO30YyIUTENN
Oone3Hel.

AbpoOHBIE OpraHu3Mbl. JTambl 3HepreTuyeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Polb MUTOXOHApPUI B mpoleccax
Oounonornyeckoro okucieHus. Lluknmdeckue peakumu. OkuciaurenbHoe (GochopunupoBaHue.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomownnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmunper 1 cxembl: «DOTOCHHTE3», «JHEpPreTUudecKkuit oomen», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE sl IPUTOTOBJICHHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHPOPMALMA M pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEaKLUAX MaTPUYHOTO
cuHTe3a. Peanmszamus HacienCTBEHHOW WHQpopMaluu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMK: KOMIUJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GuocunTtesze Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2eHog. Opranuszaiys reHoMa y MpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipnvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U OoONUratHele napazutel. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepmodaron. JKusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycuble 3a0oneBaHust uyenoBeka, KHBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmyeckudi Koa», «BuUpyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpOIeCCoB, mpoTekaronux B uHTepdase. [loaroroBka kietku kK aeneHuto. [IpecuHTeTHYECKU
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK — permmkanus.  Ilpunnunsel  perummkamuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIH HA0Op KJIETKH — KapUOTHUM. J{MIUIOMAHBIA M TaruiOuIHBIA HaOOpPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a W MPOUCXOJANIME B HUX MPOLECCH. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsiiiust mutoTHUecKoro Iukia kieTku. [Iporpammupyemasi kjieToyHas THOEIb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmunel 1 cxembl: «OKU3HEHHBIM MUK KICTKH», «MuTo3», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUT03 B KJIeTKax KOpeIiKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHYMKA KOpelIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KoloHuanpHbIe
OpTaHU3MBI.

B3auMocBA3b 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl M1 CUCTEMbI OPIaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBaTenbHas, IOKPOBHas,
MPOBOJIAIIASL, OCHOBHAs, MexaHuudeckas. OCoOOCHHOCTH CTpoeHUs, QYHKIMI U PaCOIOKCHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWIBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENbHAS, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpOeHHUs, (PYHKIHA U PacHONIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opranbl. BereratuBHble U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DYHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBWKEHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3Mbl U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M YeJIOBeKa: MbllieuHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranu3mos. Ilormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusMu. IlutaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUYHOE IHILIEBAPEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl NMUIIEBAPUTENBHOrO TpakTta. [IumesBapurenbHble
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
NOBEPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenpHas MOBEpXHOCTh. JKabepHoe u nérouHoe
JIpIXaHue. JIpIXaHWMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX >KUBOTHBIX. JlpIXaTenpHas cucTema dYeinoBeka. MexaHu3Mm
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaOIUX. Perynsauus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BewECTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHu. TpaHcnopr
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHus.  DBOJIOLMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenwe y pacreHuil. BbiaeneHue 'y KMBOTHBIX.
CokpaTtutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3MbI paObOThI OPTaHOB BblJeneHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOMH
U BBIICIUTENbHON cucTeMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uernoBeka. lloukn.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOM U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHBI W TyMOpanbHBIi HWMMYHMTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienUupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnutera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJsib BpOXKJIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsuus y OpraHusmMoB. Pa3apaxumMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3napaxumMocTs M peryisinus y pacreHuil. PocTroBele BeniecTBa M HX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUSI HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediiekc u pednextopHas ayra. bezycnoBHble u
YCJIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiuyvs M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JlelicTBue TrOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbiX», «TKaHu pacTeHHiD»,
«Kopuesbie cuctembl», «Ctpoenue cteOns», «CTpoeHHE JIHUCTOBOM IIaCTUHKW», «TKaHU
JKUBOTHBIX», «Ckener dyenoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,



«/IpixatenvHas  cucrema», «HepBHas cucreman, «Koxa», «MpllleyHass cuUCTEMay,
«BpiaenurenpHas cUCTeMa», «DHIOKPHHHAA cucTeMay, «CTpoeHne Mblnb», «MMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHE IUIaHapun», «BHyTpeHHEee CTpOeHHE A0XKAEBOrO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpPOMpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJUIEKIIUN OECTIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Uil JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pacTEHH,
pacuierieHus Kpaxmaia u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaGoparopnas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO03a U IIOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHue MHOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaiem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKONMUTAIOMUX. 3apOoJIbIIIeBbIE JUCTKU (TacTpyJisLus).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojblia (3MOpHOHaNBbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKUX B3aMMOJEHWCTBUM TeHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYXKAIOLIEH Cpe/Ibl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HayeHUE NPSMOrO0 W HENPSIMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHUE B IPUPOIE.
Tunsel pocta XMBOTHBIX. DaKTOpHl peryisiiMM pocTa KHUBOTHBIX M uenoBeka. Cragum
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. ['amerodputr m cnopodut. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISIUU OHTOT€HEe3a Y PACTEeHUM U KUBOTHBIX.

JleMoOHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.



Tabmuubl u cxemsbl: «BereraTuBHOE pazMHOXeHHE», « UMbl OECronoro pasMHOXKEHUS,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHEe SAUIEKICTKA M CIIEPMATO30UIaN,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuUTHE MailCKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIArymku», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHne CeMsiH OJHOJOJIbHBIX U JABYIOJIBHBIX PAaCTeHUI», «KM3HEHHBIA LMK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHM reHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepPO3UroTa, YUCTas JIMHUS, THOPUABI, TeHOTHIN, (QeHotur. OCHOBHBIE METOIBI TE€HETHUKH:
TUOPUAOTIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! u cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIBAHU».

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FT€eHETHUYSCKHUX MCCIIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoneHus. [IpaBuno momuHupoBanus. Bropoit 3akoH MeHaens — 3aKoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmenienue npu3HakoB NPy HEMTOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HACJIeJOBaHMsI MPU3HAKOB. [[uTOIOrNYecKre OCHOBBI IUTHOPUIHOTO CKPEIIIMBAHMS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAPYLICHHUE CLECTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. IlneloTrponuss — MHOXKECTBEHHOE [EHCTBHE TEHA.
MHOKeCTBEHHbI aJuieNu3M. B3auMojencTBue HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTHUECKUX MPOIIECCOB, TMOBEACHMS W KOTHUTHUBHBIX (yHKUMH. [‘eHermueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MUKpoOrnom». ['eHeTHuecKkre acreKThl KOHTPOJS U U3MEHEHUS HACJIeICTBEHHOW MH(pOpMaIluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoHCcTpan MU

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
NPU3HAKOB y Apo3oduisy, «I'enernka nonay, «Kapuorumn yenosekay», «Kapuotumn qpo30Qpuisn»,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMY CLEIJIEHHOTO HACIEA0BaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTnyeckas paGora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUJIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB AUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢gopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. Buapl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukanronHass U3MEHUYUBOCTh. Ponb cpensl B GopMHpPOBaHUN MOIU(UKAITMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psin ¥ BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buabl
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MoJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanroHHass W3MEHYUBOCTb. Buabl MyTauuid: TE€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MaTUYECKUE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIMSHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO INpoIecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMO8.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupel 1 cxembl: «Buabsl n3MeHuuBOCTH», «MoOaU(UKAIMOHHAS H3MEHUUBOCTbHY,
«KoMmOuHaTUBHAsT ~ U3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHbIe SK3EeMIUISIPHl KOMHATHBIX PAcTeHHM, PHUCYHKH
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJEKYJIIpHO-TeHeTHUeCKUd. COBpPEMEHHOE OIpEIEIeHNE
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko [T1P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
Bonesnn ¢ HacneACTBEHHOW NPEApPACIOIOKEHHOCThI0. 3HAUYEHWE MEIMIIMHCKONW TE€HETHKH B



NPEOTBPALICHUN U JICUCHUH TEeHETUYEeCKHX 3a00JieBaHMW YenoBeka. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBaHMI B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKaloIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmunpr u cxembl: «Kapuotun udenoBeka», «MeTOIpl M3y4eHUS] T€HETUKH YEJIOBEKa»,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus U MHOI000pa3us KyJbTypHBIX pacTeHui. Ponb cenexunn
B CO3/JaHMM COpPTOB pacTeHUW U mnopoa KUBOTHbIX. Copr, mnoponaa, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero sHaduenue s
CEJICKIIMOHHOM paboTHI.

MeTtobl ceneKIIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBINA U MHAWBUIYaJIbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaananvoHHbId U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © MeToAoB pekoMOmHaHTHBIX JIHK mns
MOJIyYEHUSI UCXOJITHOTO MaTepHralia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrtpuBuaoBas ruOpuauszauus. bauzkopoacTBeHHOE
CKpeluBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHKEHHS CENEKIMU PACTeHHd U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M HU3y4EHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIO0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIpl CEIeKIUn»,
«Otnanénnas rubpuanszanusy, «MyTtareHes».

JlabopaTopnas pabora «3ydueHue cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUKEHHUS CENEKIIUM PAacTeHU M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepucTuka. TpaaulmoHHas OWOTEXHOJOrus: XjeOoreueHue,



MOJIy4EeHUE KHCIOMOJIOUHBIX MPOJIYKTOB, BUHO/AEIHE. MukpoOuonornueckuii cunte3. OObEKTHI
MHUKPOOHOJIOTNYECKUX TeXHONoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas mHxkeHepusa. MeTonbl KyJIbTypbl KIETOK M TKaHEW PacCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCcCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WUHXCHEPUU.

Menuuunckue ouorexnosnoruu. [locrrenomnas uudposas meauiuua. [1I[P-auarnoctuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuouH)xeHepusi i pa3paboTku  (QyHIAMEHTaJIbHBIX OCHOB MEAMLIUHCKUX TEXHOJOIHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30ynuteneit OPBU, yctaHoBneHue MOJEKyISIpHBIX MeXaHW3MOB (yHKunoHupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IPOU3BOJCTBEY, «KileTouHas nHKeHepusn», «I eHHas HHXEHEPUI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexHoIOrns — BayKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT YA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAPEAMETHBIC U MTPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, HPUCYLHIMMU  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIBTYpHI,
CHOCOOHOCMU CMABUMb UEIH U CTPOUTH KU3HEHHBIE IJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3ULMH JIMYHOCTH, IATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOT'OHalIMOHAJIBLHOTO Hapozaa Poccuiickoit denepannu, Ipupoae U OKpykarolen cpese.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU€OHOTO mpenMeTa «bHoiaorusy ITOMKHBI OTPaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITEIbHOCTH B IPOLIECCE PEATM3alUUd OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLIMU  OOydaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHAa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHbBIX 3a/1a4, BHIITOJHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIEHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yOEXKIECHUAMHU, KyJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOPOCOB OMOJIOTUYECKOTO CO/AEPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IPaXKIaHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonnmHON, ropmocTty 3a CBOW Kpai, CBOKO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOIICHHE K NPHPOJHOMY HACIEAWI0 U TaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICHHWE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIUI0 M NMPUHUMAThL OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IIEHHOCTEH CEeMEWHOU XKM3HU B COOTBETCTBUU C TPAJAUIUSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE NPOSBISATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHHMS  KYJLTYPbI  310pPOBbS W
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMaHHE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
coOIOZICHHE TUTHEHUYECKUX TMPaBWJI U HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATHI M OTIbIXA,
perymsipHass (QuU3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

NOHMMAaHHWE IICHHOCTH TIPAaBWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JCSITEIILHOCTH TEXHOJIOTHYECKON M COITMAIEHOIN HAIMPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NeSITeTbHOCTb;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOODP OyayIieit mpodeccun 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TUTAHbI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HU;

7) 3K0JI0TM4YE€CKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS HSKOJOTHYECKON KYyJIbTYpBI: MPHOOPETEHUE ONBITA IIAaHUPOBAHUS
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HAHHE TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX POOIeM U ITyTel UX PEeIICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOPETaEMbIE MPU U3YYCHUH OUMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONIONB30BaHIEM (COOIOIeH e
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);



AKTUBHOE HEINPUITUE JIECUCTBHUM, NMPUHOCIUIUX BpPEN OKPYXKAIOLIEH IMPUPOJHON Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JIEATEIIbHOCTH  JKOJIOTMYECKOM HAIpPABICHHOCTH, YMEHMsS PYKOBOJICTBOBATbCS HMHU B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE S3bIKOBOM M YNTATEIILCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYXKaroIeM
MHUpE KaKk O €IUHCTBE IPUPOAbI, YeJIOBEKa U OOlecTBa, B IO3HAHUM IPHUPOJTHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble IpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIMICHUS OOMIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IMOJydaeMble 3HAHUS I aHaIW3a W OOBSACHEHHs SBICHUUN
OKpPY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXYYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHHS JJIs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUI0O U CaMOOOpa30BaHMIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenmeTHble pe3ynbTaThl OCBOECHUS y4deOHOro mpeamera «buojorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHMS]  OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaOMI0eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHbIe JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCIeunBaoIIne
¢dopmupoBanre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIIuxcs;
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHOW ITPAKTHKE.



B pesynpTare u3yueHuss OWOIIOTMM HAa YpPOBHE CpeAaHero oOmiero oOpa3oBaHUS Y
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJIbHBIE YUYEOHBIC JCHCTBUA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
yueOHbIe AeMCTBUS, COBMECTHAS 1€ATEIbHOCTD.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh M aKTyadU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C IPYTHMH MTOHSITHSIMH ),

OTpEeAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JAOCTUKEHHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE MOHSATHUSI JUIsi 0ObsAcHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICIYKTUBHBIC, IO AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB LEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3MYHbIC BUIBI JCSITCILHOCTH IO ITOJIYYEHHUIO HOBOTO 3HAHHS, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIABUTATH
TUIOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHI JUIS J0Ka3aTelbCTBA CBOWX YTBEPXKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KU3HEICATCIIEHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTe;

BBIIBUTaTh HOBBIE WUJEH, MpeAjiaraTb OpUTHHAJIbHBIE TMOAXOAbI M PELIeHMs, CTABUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApsX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dopMynHupoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHBIE METOJbI IMPH IMOHCKE U 0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy TPEACTABICHUS OHOIOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOM
uH(popMaliell: MPUMEHITh XUMUYecKue, PU3NYecKue U MaTeMaTHUeCKUe 3HaKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMHU el CTBHSIMM :

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3UILIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH IIEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMM OOIEHUS M B3aUMOJEHCTBMS, MOHMUMATh HaMEPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEHMYIIECTBA KOMAHAHON W MHAUBUAYaIbHOU pabOTHI TpU
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHMW30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIPENENATh POJU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TMO3UTHBHOE CTPATETHYECKOE IIOBEIEHUE B pPa3IMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1ajieHHe YHUBEPCAJIbLHBIMHU PEryJaISTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HUX pELICHUS B
’KM3HEHHBIX M y4EOHBIX CHTYaIHSIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATENbHYIO JEATEIBHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHocoOCTBOBATH (HOPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUIIMH B PA3HBIX 00JIaCTIX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HABBIKAMH TIO3HABATEILHON pepIeKCHU KaK OCO3HAHMsI COBEPLIAEMBIX JACHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX NPU aHAIN3E PE3yIbTaTOB IESTEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULUH JPYTrOro YelOBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS cofepxaHus ydueOHoro mpeamera «buosmorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00yYeHHsT 00yUYaroIUuXCs
ouonornri. OHU BKJIIOYAIOT: crenuduueckue sl OWOJIOTHM HAay4HbIC 3HAHUS, YMEHHUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAllMd U MPeoOpa3oBaHUI0 3HAHHM, BHJIBI
JESTENIbHOCTH O TONYyYEHUIO HOBBIX 3HAHUM W HMX NMPUMEHEHHWIO B PA3IMYHBIX YUEOHBIX, a
TaK)K€ B PEATbHBIX KM3HEHHBIX cUTyarusax. [IpeameTHbie pe3ynbTaThl MIPEACTABICHBI IO T'0/1aM
W3y4YCHUSI.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 10 Knacce
JIOJIKHBI OTpaXaTh:

c(hOopMUPOBAHHOCTH 3HAHUHN O MECTE M POJI OHMOJIOTHMH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAaHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B TO3HAHUM 3aKOHOB NPHPOIBI U
pelIeHrur IpoodiieM PalMOHAIBHOTO IPUPOIOTIONH30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BIIQJICHUE CHUCTEMOW OWOJOTHYECKUX 3HAHWUM, KOTOpPasl BKIIOYAET: OCHOBOIIOJATAIOIINE
OMOJIOTMYECKHE TEPMHUHBI M TOHATHUS (KHU3Hb, KIJIETKA, OPTaHW3M, METabOJIM3M, TOMEOCTas,
CaMOPETYJISIIHSI, CAaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckne Tteopun (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,



XpOMOCOMHasi Teopusi HacieAacTBeHHOCTH T. Moprana), yaenns (H. V. BaBunoBa — o mieHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO TIOKOJICHUS, PACIICIUICHHUS, YACTOTHI raMeT, He3aBUCUMOro HacieaoBanus I'. Mennens,
TOMOJIOTHUECKUX pSAJOB B HacleqcTBeHHOW wu3aMeHunBoctd H. WM. BaBuioa), mpuHUUIBI
(KOMILZIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/aMU HAYYHOTO TO3HAHUS, UCIOIb3YEMbIX B OHOJIOTMYECKHX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHne, Ha0Ir01eHue, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHM3MOB, B TOM uucCle OakTepuid, rpuOOB, pacTEeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHMM, )KUBOTHBIX, YEJIOBEKa,
IPOIIECCOB JKU3HEACATEIBHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHA BEIIECTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOro U reTepoTpoPHOro TUIIOB MUTAHHS, (GOTOCHUHTE3a U XEMOCHUHTE3A,
MHTO33a, MeH03a, TaMEeTOreHe3a, SMOPUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
MHAMBUAYAJIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, IeTepO3HCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M WX QYHKIHUSIMH, MEXKIy OpraHaMd U CUCTEMaMH OpPTraHOB Yy
pacTeHuil, JKMBOTHBIX W 4YeNOBEKa M HMX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB U UX
GyHKIUSAME, MEXAY JTanmaMu OoOMeHa BEIIeCTB, dTalaMH KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
deHoTunom u (hakropamu cpepl OOUTAHHUS;

YMEHHUE BBISBIISATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTUYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS IOKA3aTebCTBA POJICTBA OPIaHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYIII;

YMEHHE pemaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATH NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHMMH TpPOIeCCaMUd U SBJICHUSMH, JeNaTh BHIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHME BBINIOJIHATH J1JAOOpaTOpHbIE U MpPaKTHUYECKHE padOThl, cOOJIIOATh MpaBWia MPHU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
dbopMynupys 1eb UCCIe0BaHNUs, aHATM3UPOBATh MOJYYECHHBIE PE3YNIbTAThI U JIeNIaTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIIEOBATEIHCKON padOTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIEC PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHUE OLIEHUBaThb J3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B 001acTH
Ouonornu W MenuUuHBl (KIOHWPOBaHHWE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIpaBICHHOE
W3MEHEHHEe TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO XO035ICTBA, MUILEBOM
NPOMBIIIJICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OMOJIOTHMYECKOT0 O00pa3oBaHUs B
OpraHu3alysaX CPEeAHEro NPOPEecCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Nen/m  HammeHoBanue pasiesioB H TeM IPOrpamMMbl Beero Konrpoabnsie  Ilpakruyeckue glégg?oo:ab;gbﬂme
padoTbI pecype

1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3YYCHHE 2
3 buosnorus knerku 2 0.5
4 XUMHYECKasi OpraHu3anus KIETKN 10 1
S) Crpoenrne u GyHKIUHU KICTKA 8 2
6 OOMeH BellEeCcTB U peBpallleHue S3HEPTUU B 9 1

KJIETKe
7 HacnencrBennas nndopmanus u peanusanys e€ B 9 05

KJIETKE
8 JKnu3HEeHHBIN UK KIETKA 6 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3mHOkeHue U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKa 0 HaCJIE€CTBEHHOCTU U 9 05

W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 6 1
14 ['eneTHKa yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTETUYECKast OMOJIOTHs 4
17 IToBTOpEHHE 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne Aara uudposbie
o/ Temaypoka Beero Kontponbubie  Ilpakrudeckne | M3YHEHMS o000 o rnmbre
padoThI padoThI pecypebi
1 buonorus xak KOMIIJIEKCHas HayKa U KaK 4acTb 1 3.09.2024
COBPEMEHHOI0 001IeCcTBa
2 JKuBble cucTeMBI M MX CBOWCTBA. Y POBHEBAs 1 4.09 2024
OpraHu3alMsl )KUBBIX CUCTEM
3 BxonmHas koHTpobHAS paboTa 1 1 6.09.
4 HcTopus OTKPHITHS ¥ U3YYEHUS KICTKU. 1 10.09
Knerounas teopus
MeTobl MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH.
[IpakTuueckas pabora «M3yueHne MeTo10B
5 KJIETOYHOM Onosoruu (xpomarorpadus, 1 0.5 11.00.
anexTpodopes, nuddepeHuanbHoe
ueHtpudyruposanue, [1LIP)»
6 XUMUYECKUI COCTaB KIETKH 1 13.09.
7 MuHepaibHbIE BEILECTBA KIETKH, UX 1 17.09
Ouosoruyeckas poib
OpraHnyeckre BemecTBa KIETKA — OeJKH.
8 JIaGoparopHas pabota «OOHapykeHHe OeTKOB C 1 0.5 18.09.
MTOMOIIIBI0 KAYECTBEHHBIX PEAKITHI»
9 CoiicTBa, Knaccudukaiys u GyHKIUU OSIKOB 1 20.00.
10 Opranndeckue BEIECTBA KIETKU — YIIJIEBOAbI 1 24.00.
11 Oprannyeckue BeIECTBA KIETKU — JIMIUBI 1 25.09.
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlabopaTtopHas pabota «lccnenoBanue 1 05 2709,

HYKJIICMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 KJICTOK
PA3JIMYHBIX OPraHUu3MOB))




Crpoenne u pynkuun ATO. pyrue

13 nykineosuarpudocdarst (HTD) 1.10.

14 CexBenupoBanue JIHK. Meroabl reHOMHKH, 210.
TPAHCKPUNITOMUKHU, TPOTEOMUKH

15 MeTo1bl CTPYKTYpHO#M OHOIOTHH 4.10.

16 Tuner knetok. [Ipokapuorrdeckas KieTka 8.10.
CrpoeHue 3yKapuOTUYECKON KIIETKH.

17 [IpakTyeckas padora «M3ydeHue cBOMCTB 0.5 9.10.
KJIETOYHOW MeMOpPaHbI»

18 IToBepXHOCTHBIN anmapar KICTKH 11.10.
OpnHoMeMOpaHHbIE OPTraHOU bl KJIETKH.

19 [IpakTuueckas pabota «M3ydyeHne qBUKEHUS 0.5 15.10.
[IUTOIIA3MBI B PACTUTEILHBIX KIIETKAX)
[TomyaBTOHOMHBIE OPTaHOMIBI KIIETKH:

20 MUTOXOHJIpHH, TacTu bl JlabopaTopHas pabora 05 16.10
«HccrnenoBanue miasMoin3a 1 Aeria3Moin3a B
PACTHTENBHBIX KIETKAX)

21 HememOpaHHble OpraHou bl KIETKH 18.10.

22 Crpoenue u GyHKIUH s11Ipa 22.10.
CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuoT. JlaboparopHas padota «3ydenune 0.5 23.10.
CTPOCHHS KJIIETOK Pa3IMYHBIX OPTaHU3MOBY
AcCUMUIISINS ¥ TUCCUMIISIINAS — JIBE CTOPOHBI
MeTabonu3Ma. Tunbsl 0OMeHa BEIIECTB.

24 JlaGopatopnas pabora «3yuenue 25.10.
KaTAIUTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
MIpUMepe aMIIIa3bl WK KaTajaa3bl)»
DepMEHTATUBHBINA XapaKTEP PEAKIHNI KIETOYHOTO

o5 Mmetabonu3ma. Jlabopatopnas pabora «3yuenue 05 511

(hepMEHTAaTUBHOTO pacUICTICHUS TIEpPOKCUIa
BOJIOPOJia B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX»




26 benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI 1 6.11.
27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 1 8.11.
28 doTtocuHTE3 1 12.11.
29 XemocuHTes. JJaboparopHas pabora «CpaBHEHHE 1 05 13.11.
MPOIIEeCCOB (POTOCHHTE3a U XEMOCHUHTE3a)
AHaspoOHbIe opraHu3Mbl. Buibl OposkeHuHsI.
30 JlaboparopHas pabota «CpaBHEHHE MPOLIECCOB 1 15.11.
OpOKEHUS U JIBIXAHUSDY
31 AspoOHBIE OPraHU3Mbl. JTalbl SHEPTETHUECKOTO 1 1911,
oOMeHa
30 DHeprus MeMOpPaHHOTO IpaJIueHTa MPOTOHOB. 1 2011
Cunre3 AT®: pabota nporoHHoi ATd-cuHTa3BI
33 Peakuun MaTpu4yHOro cUHTE3a 1 22.11.
34 Tpanckpunuus — marpuunslii cuate3 PHK 1 26.11.
35 Tpancnauus u e€ 3ranbl 1 27.11.
36 KoaupoBanue amunokucior. Pons pubocom B 1 2911,
OnocuHTe3e Oenka
Opranu3zanys reHoMa y TpoKapuoT U 3YKapHoT.
37 MonekynsapHble MEXaHU3MBbI SKCITPECCUU T€HOB Y 1 3.12.
3yKapuoT
38 KonTtponsHas pabota 3a 1 nonyroaue 1 4.12.
Bupycbl — BHeKJIeTOUHBIE ()OPMBI KUZHU U
39 oburaTHbIe Tapa3uThl. [IpakTHyeckas pabora 1 0.5 6.12.
«Co3/1anre MoJIeH BUPYyCa»
40 E;LPT};II{EG 3a00NIeBaHUs YENIOBEKA, )KUBOTHBIX, 1 10.12.
41 HanoTtexHonoruu B OMOJIOTHUH ¥ MEIUILIMHE 1 11.12.
42 JKu3HEHHBIN UK KICTKH 1 13.12.
43 Martpuunsrii cuates JJHK 1 17.12.
44 Xpomocomsl. JlabopaTopHas pabdora «3yuenue 1 0.5 18.12.




XPOMOCOM Ha I'OTOBBIX MUKPOIIPCIIapaTax»

45 JleneHue KICTKH — MHTO3 1 20.12.
Tume! kieTok. KaprokuHes v MUTOKHUHES.

16 Jlaboparopuas pabota «Habmonenne MuTo3a B 1 05 24.12.
KJIETKaX KOHYMKA KOPEIKa JiyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perynsuus >kM3HEHHOTO ITUKIIA KIIETOK 1 25.12.

48 Opranusm Kak eIUHOE 11EJI0e 1 27.12.

o T o, Toprepas por 1

0 padota disyaenme reanet oo, | . 05 |140t
Opransbl. Cucremsl oprasos. JlaboparopHas

51 pabota «3yueHue opraHoB I[BETKOBOTO 1 0.5 15.01.
pacTeHus»

52 Omnopa Tena OpraHu3mMoB 1 17.01.

53 JIBM>KeHHE OpraHu3MOB 1 21.01.

54 IIutanue opraHu3MoB 1 22.01
[TuTaHue MO3BOHOYHBIX )KUBOTHBIX.

> Hnmesai)n:znsH;)ﬂ cuctema ?—IeJ'IOBeKa . 24.0L.

56 JlpIxaHue opraHu3MoB 1 28.01.

57 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX U Y€JIOBEKa 1 29.01.

58 TpaHcnopT BelECTB y OpraHu3MOB 1 31.01.

59 KpoBeHocHas crctema o3BOHOYHBIX )KMBOTHBIX 1 402,
Y YeJIoBeKa

60 Brigenenue y opraHu3mMoB 1 5.02.

61 3ammTa y OpraHu3MoOB 1 7.02.

62 MMMyHHasl cucTeMa 4enoBeKa 1 11.02.

63 PaznpakuMoCTh U perylsius y OpraHu3MoB 1 12.02.

64 I'ymopasnbHas peryssiius 1 SHIOKpUHHAs 1 14.02.




65

CHUCTEMA KUBOTHBIX U YEJIOBEKA
@DopMbl pa3MHOKEHUSI OPIraHU3MOB

18.02.

66

ITonoBsoe Pa3SMHOXKCHHUEC

19.02.

67

Meiios

21.02.

68

69

I'ameTorenes. O6pa3oBaHue U pa3BUTHE MOJOBBIX
kietok. JlaboparopHas padora «M3yduenue
CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenaparax»

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

0.5

25.02.

26.02.

70

3aKJ'Ia,I[Ka OpraHOB U TKaHeH u3 34pOAbIIICBbIX
JIJUCTKOB

28.02.

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
paborta «BbIsiBI€HHE IPU3HAKOB CXOJICTBA
3apOoJIbIIlIel TO3BOHOYHBIX JKUBOTHBIX)

0.5

4.03.

72

Pa3mHOXeHMe U pa3BUTHE pACTECHUI.
JlabopaTtopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI

0.5

5.03.

73

74

75

VcTopus CTaHOBJIEHUS M Pa3BUTHSI FEHETUKHU KaK
HayKH

OCHOBHBIE TIOHSITHS I CHMBOJIBI T€HETHUKH.
JlaGopatopHnas pabota «Jlpo3o¢uina kak 0OBEKT
Te€HETHYECKUX UCCIICTOBAHUI

3aKOHOMEPHOCTH HaCIIeI0BaHHSI TPH3HAKOB.
Mounorubpuanoe ckpemuBanue. [Ipakruueckas
pabora "M3ydeHue pe3ynbpTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(UITBI"

0.5

0.5

7.03.

11.03.

12.03.

76

[uTonornyeckue 0CHOBBI MOHOTHOPUIHOTO
CKpEILIMBaHUS

14.03.

7

AHnanuzupyrolee ckpeniuBanue. Hermomnnoe
JOMUHHUPOBaHHE

18.03.




Jurnbpunnoe ckpemusanue. [Ipaktuueckas

78 pabora «3yueHue pe3yIbTaToB TUTHOPHUIHOTO 1 0.5 19.03.
CKpEUIMBAaHUA Y APO30(UIBI»

79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1 21.03.
CKpEeUIMBaHUS

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1 1.04.

81 XpOMOCOMHast TEOPHs HACJIEICTBEHHOCTH 1 02.04.

82 I'enernka mosa 1 4.04.

83 ['eHoTHIT KaK IEIOCTHAS CUCTEMa 1 8.04.

84 ['eHeTHM4ECKUIT KOHTPOJIb PA3BUTHS PACTCHUM, 1 904,
KUBOTHBIX U YEIIOBEKa

85 N3meHunBOCTH NPU3HAKOB. Bubl H3MEHUUBOCTH 1 11.04.

86 MonudukarioHHas U3MEHYUBOCTh 1 15.04.
BaprannoHHBIN psii ¥ BaprallMOHHAsA KpHUBasl.
JlaboparopHas pabdora «MccnenoBanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1 0.5 16.04.
n3MeH4MBOCTHU. [locTpoeHne BapualiuoOHHOT O
psiia ¥ BapMallMOHHOW KPUBOW»

88 I'enotunuueckas uameHunBocTh. KomOMHaTHBHAS 1 18.04.
W3MEHYUBOCTh
MyTtannoHHast U3MEHUYUBOCTh. [IpakTudeckas

89 pabota «MyTtanuu y npo30¢uisl (Ha TOTOBBIX 1 0.5 22.04.
MUKpOTIpernaparax)»

90 3aKOHOMEPHOCTH MYTAI[MIOHHOTO TIPOIIecca. 1 23.04.
DONUreHeTHKa U STUTeHOMHKA

91 I'enetuka yenoseka. [IpakTudeckas p'il60Ta 1 05 25 04.
«CocTaBiieHHe U aHaJIH3 POIOCIOBHO»

92 MeToabl MEIUIIMHCKON T€HETUKHU 1 29.04.

93 3Ha4YeHNE METUIIMHCKON T€HETUKH B 1 30.04.

NpCaAOTBPAIICHNUN U JICHCHUU I'CHCTHUYCCKUX




3a00JIEBAHUI YEJIOBEKA
OcHoOBHbBIE TIOHATHS ceneknuu. JlJabopaTopHast

94 pabota «/3ydyeHue copToB KyIbTYPHBIX paCTEHUI 1 0.5 2.05.
Y TIOPOJI TOMAIIHUX KUBOTHBIX)

95 MeTob! celneKIIMOHHON paboThI. Ha6opaTopHa;1v 1 05 06.05.
pabota «/3y4ueHne MEeTOIOB CEIEKIIMH PACTCHHID
JIOCTHIKEHHMSI CEJIEKIIUN PACTEHUH M dKUBOTHBIX.

96 . 1 7.05.
[TpakTuyeckas pabora «[IpuBrBKa pacTeHUII»

97 CoxpaHeHue, U3yueHHe U UCIIOJIb30BaHUE 1 13.05.
TCHETHYECKUX PECYPCOB

98 Hrorosas KoHTpoOJIbHAsI paboTa 14.05.
bruotexHonorus Kak HayKa u OTpacib

99 npou3BojicTBa. [IpakTnueckas padora «3yuenue 1 0.5 16.05.
00BEKTOB OMOTEXHOJIOTHI»

100 OCHOBHBIE HAIIPABJICHUS! CHHTETHUECKON 1 20.05.
Oonosorun

101 XpOMOCOMHas U T€HHasl HHKEHepUs 1 21.05.

102 MeumuacKkrue OMOTEXHOIOT NI 1 23.05.

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13.5




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MNPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

buonorus. 10 kmace : yue0, mis o6meoOpa3oBat. opranuzaiuii : yriayos. yposens / [B. B.
[Taceunuk u np.] ; nox pen. B. B. Ilaceunuka. — M. : Ilpocsemenue, 2019. — 336 c.: uin. —
(JIuams sxu3nn). — ISBN 978-5-09-065791-4

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

buonorus: 10-11 xmaccel: yrinyOon€HHBIA ypOBEHB: METOJUYECKOE MOCOOHME K MPEAMETHOM
nunun «JIuaus xusany/ B. B. [laceunuk, I'. I'. [lIBeroB — M.: [Ipocsemienue, 2023. — 133 c.
ISBN 978-5-09-108653-9

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCHI CETH UHTEPHET
LIOK — https://m.edso0.ru

PDOIII — https://resh.edu.ru/

Sxnacc — https://www.yaklass.ru
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