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HOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o yuebunomy npeamery «buonorusy» (aanee - 6HM0IOTHS) HA YPOBHE CPEIHETO OOIEro
obOpa3oBanus pa3zpaborana Ha ocHoBaHuH [Ipruka3za MunucTepcTBa mpocBenieHus Poccuiickoii deneparnuu
ot 12.08.2022 Ne 732 «O BHeCeHHWH HM3MEHEHHH B (heaepalibHBI roCyIapCTBEHHBINH 00pa30BaTeIbHBIN
CTaHJApT CpexHero oOmero oOpa3oBaHUs, YTBEP)KICHHBIM MpHKa3oM MUHHUCTEPCTBa OOpa3oBaHUs U
Hayku Poccuiickoit ®eneparmu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne
70034),0cHoBHOI 00pa30BaTEILHON MPOrPaMMbI CpelHEro oO0mero oOpazoBaHuss MyYHHUITUTIAIEHOTO
OroDKETHOTO 001e00pa3oBaTebHOTO yupexkaeHus «Cpeass mkosa Nel(02 momkoapHbpIM 00pa3oBaHuEeM
ropona MaxkeeBkn» (IIpukaz ot 30.08.2023r.Ne 130), Pabouero ydeOHOro miaHa MyHUITUTIAIBHOTO
OropKeTHOTO 001Ie00pa3zoBaTeabHOT0 yupexaeHus «Cpeanss mkosna Nel02 nomkoapHbIM 00pa3oBaHHEM
ropoaa MakeeBku» (IIpukaz ot 30.08.2023 r. Ne 130 ).

VYuebnsIii npenmet «bronorus» yrimyonéanoro yposas uydenus (10—11 kimaccsr) sBisieTcst 0JHUM
13 KOMIIOHEHTOB IpEeIMETHOH oOmacti «EcTecTBeHHO-Hay4dHBIE NpenMeThD. COrIacHO TOJ0KEHUSM
OI'OC COO npoduiibHbIe yueOHbIE TPEAMETHI, H3ydyaeMble Ha YIIIyOJEHHOM YPOBHE, SBJISIOTCS CIOCOOOM
muddepennaniu oOydeHHUsT Ha YpPOBHE CPEAHEro oOIiero o0pa3oBaHWsS M TMPHU3BAHBI 00ECHEYUTH
MIPEEMCTBECHHOCTh MEXK,Ty OCHOBHBIM OOIIMM, CPEIHIM OOIIUM, CPETHUM PO (ECCHOHATHHBIM U BBICIITUM
oOpa3zoBanueM. B To e Bpemsi KaXIblii U3 ITUX YUEOHBIX NPEAMETOB JOJDKEH OBITh OPMEHTHPOBAH Ha
MIPUOPUTETHOE pEIICHHE 00pa30BaTENbHBIX, BOCIUTATEIBHBIX M PA3BHBAIOIINX 33/1a4, CBS3aHHBIX C
npodopueHTanei 00yJaromuxcs W CTHMYJIUPOBaHHEM HHTEpeca K KOHKPETHOH 00JacTh HaydHOTO
3HAHUS, CBA3AHHOTO C OMOJIOTHEN, MEAUITMHOM, SKOJIOTHEH, IICUXOJIOTHEH, CTIOPTOM UJTH BOSHHBIM JIEJIOM.

[Tporpamma o yueObHoMy nipeameTy "bruonorusa" maér mpencraBieHue o ETU U 3a1a4ax U3ydeHus
yaeOHoro npenMera «buonorus» Ha yriyOoaéHHOM YpOBHE, OTpeesieT 00s3aTepbHOe (MHBAPHUAHTHOE)
MpeIMETHOE COJIep’KaHue, €ro CTPYKTypUpOBaHHUE IO pa3jeiaM U TeMaM, paclpeiesieHHe Mo Kiaccam,
PEKOMEHAYET MOCIENOBATeIbHOCTh HM3yYeHHs] Y4eOHOro Marepuaiga ¢ Y4€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOTO IMpoliecca, BO3PACTHBIX 0COOCHHOCTEN oOydaromuxcs. B
MporpaMMe Mo OHOJOrMH pealii30BaH MPUHIUI MPEEMCTBEHHOCTH C M3y4YE€HUEM OHOJIOTUU HAa YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHusi, 6Jarofapsi 4eMy MpoCcMaTpUBAETCs HAPaBIEHHOCTh HA MOCIEAYIOIIee
pa3BUTHE OHOJIOTMYECKMX 3HAHUM, OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJIOTHYECKOTO MBILIUICHHUS, PEACTABICHUI 0 310pOBOM 00pase )KU3HHU, Ha BOCITUTAHHE
OepeXKHOT0 OTHOIIEHHS K OKpYXalolle nmpupoiHoii cpeae. B mporpamme o OMoioruu Takke mokKazaHbl
BO3MOJKHOCTH yueOHOTro nipeamera «buosorus» B peanuzamnuu tpedoBannii ®I'OC COO k miiaHUPyEeMbIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3ylibTaTaM 00ydeHUs U B (POPMHPOBAHMH OCHOBHBIX
BUJIOB y4eOHO-TI03HABATENILHOM AEATEILHOCTH 00Y4aIOIINXCS IO OCBOCHHIO COJIEPKaHusl OMOJIOTUYECKOTO
00pa3zoBaHus HAa YPOBHE CPEIHEro 00IIero o0pa3oBaHusl.

VYueOuplii npeamer «buonorus» Ha ypoBHE CpegHEro ooOImero oOpa3oBaHUS 3aBEpIIACT
Oouosnoruueckoe oOpa3oBaHHE B IIKOJE€ W OPUEHTUPOBAH Ha paCIIMPEHHE U YriyOlieHWe 3HaHUUN
oOyuaronuxcs O >KMBOW MPUPOJAE, OCHOBAX MOJEKYISPHONW U KJIETOYHON OHOJOruH, 3MOPHOJOTHH U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIIMH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuenue yuebHOro mnpenmera «buonorus» Ha YriyOJeHHOM YpPOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYaromMXCsl K MOCIEAYIOIIEMY MOJYyYeHHIO OMOJIOTMYECKOT0 00pa3oBaHHsA B By3aX M
OpraHu3alusaX cpeaHero mnpogdeccuoHalbHOrO o0pa3zoBaHMs. OCHOBY €ro COAEp)KaHUS COCTaBJIsIEeT
cucTeMa OWOJIOTHUECKUX 3HAHUN, MONYyYEHHBIX MPH H3YyYEHHH OOYYAIOIIMMUCS COOTBETCTBYIOIIHUX
CHUCTEeMaTUYECKUX Pa3/ieJIOB OMOJIOTUU Ha YpOBHE OCHOBHOTO 001miero oopasoBanus, B 1—11 kiaccax atu
3HAHMS TOJYYalOT pa3BUTHE. TakK, pacIIMpeHbl U YIrIIyOJieHbl OWOJIOTMYECKHE 3HAHUSA O PACTEHUSX,
KUBOTHBIX, Tprbax, 0aKTepusx, OpraHu3Me 4eIoBeKa, OOIINX 3aKOHOMEPHOCTSIX KU3HH, JOTIOJTHUTEIHHO
BKJIFOUEHBI OHOJIOTUYECKHE CBEIEHUS TMPUKIAIHOTO U TIOHMCKOBOTO XapakTepa, KOTOPbIE MOXKHO
WCIO0JIb30BaTh KaK OPHUEHTHUPHI I MOCIENyIomero Beidopa mpodeccuu. BozMokHa Takke HMHTETparvs
OMOJIOTUYECKHUX 3HAHUM C COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOTYYEHHBIMHU O0yJaIOIIMMHUCS MPU U3yYEHUU
(bu3HUKYN, XUMUH, Teorpa@uu 1 MaTEMaTHKH.



CrpykTypa nporpamMmsl o yueOHoMy npeamMery "buosorus" oTpakaeT CUCTEMHO-YPOBHEBBIN U
9BOJIFOLIMOHHBIN MOXO0AbI K N3ydeHuto onosnoruu. CoriacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHbIE ISl JKUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHHM3alvH, 3BOJIIOLMH OPraHMYECKOro MHUpa Ha
3emiie, COXpaHEHUsS OWOJIOTUYECKOTo pa3HooOpa3us IiaHeThl. Tak, B 1 Kiacce M3ydaroTCs OCHOBBI
MOJIEKYJISIPHOM M KJIECTOYHOH OMOJOTHH, SMOPHONIOTUH M OMOJIOTHH Pa3BUTH, T€HETUKU M CEJEKIIUH,
OMOTEXHOJIOTMH M CHHTETHYECKOW OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HAHHS OOYYalOMIMXCS MO OOTaHMKE,
300JI0TUH, aHATOMUH, pu3nosiorun 4enoseka. B 11 kimacce usydaroTcst 3BOJIIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U y4eHHEe 0 orocdepe.

YueOHbIii ipeaMeT «buosorusy npu3BaH 00eCIeYnTh OCBOSHHE 00YJAIONTUMUCS OUOJIOTHUYECKUX
TEOPUI U 3aKOHOB, UJICH, MPUHIIMIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO -HAYYHOU
KapTUHBI MHpA, 3HAHUHA O CTPOCHHWH, MHOTOOOPa3HH M OCOOCHHOCTSX KJIETKH, OPraHu3Ma, MOIYJISIHH,
OMOIIeH03a, PKOCHUCTEMBI, O BBINAIOMIMXCS HAYYHBIX IOCTIDKEHHIX, COBPEMEHHBIX HCCIIEOBAHHAX B
OMOJIOTHH, TPUKJIATHBIX acleKTaX OMOJIOTHYECKUX 3HAaHWU. [yl pa3BUTHS M TMONIEp)KaHUS HWHTEpeca
oOyuarouuxcs K OHOJIOTMM HapsiAy €O 3HAYUTEIbHBIM OOBEMOM TEOPETHMYECKOrO0 MaTepuana B
COJIep’KaHUU MPOTpaMMBbl 110 OMOJIOTHUHU NPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJICHUSI M Pa3BUTHUS
TOM WJIM WHOW 00jacTu OWOJIOTHH, BKJIAJ0OM OTEUECTBEHHBIX W 3apyOeKHBIX YUYEHBIX B pEIICHHE
BAYKHEHIINX OMOJIOTMYECKUX U SKOJIOTHMUECKUX MPOOIIeM.

Henp wuzyuyenuss ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YypOBHE — OBJaJIeHUE
00y4aromMMUCs 3HAaHUSIMHU O CTPYKTYPHO-(YHKIIMOHATBHON OpraHU3aIiy KUBBIX CUCTEM Pa3HOTO paHTa
U IpuoOpeTeHre yMEHUH HCI0Ib30BaTh 3TH 3HaHHA B (JOPMUPOBAHUHU HHTEpECa K oNpeenéHHOM o0nacTu
npodeccoHaIbHON N1eATENbHOCTH, CBSI3aHHONW C OMOJIOTHEH, WM K BBIOOpPY y4eOHOTro 3aBeleHUs s
MIPOJIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHUsI.

Joctmkenne uenu wusydeHus ydeOHoro mnpenmera «buosorus» Ha yriayOia€HHOM YpOBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/]1au:

OCBOEHHE OOYy4aroIIMMUCS CHCTEMbl OHOJIOTMYECKMX 3HAHUN: 00 OCHOBHBIX OHOJOTHYECKHX
TEOPUSIX, KOHIENIIHSIX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U MPaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYI0 KapTHMHY MHpa; O CTPOECHUH, MHOTOOOpa3sMu M OCOOCHHOCTSAX OHMOJOTHYECKHX
cucteM (KJIETKa, OpraHu3M, MOMYJISAIUs, BUI, OMOTeoneHo3, ouocdepa); 0 BBIIAIOIMMUXCS OTKPBITHIAX U
COBPEMEHHBIX UCCIIEOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4alomIMXcsi ¢ METOJaMHU TMO3HAHUS KUBOW MPHUPOABI: UCCIIEIOBATEIbCKUMU
METO/IaMU OHOJIOTUYECKMX HayK (MOJIEKYJSIPHOM U KIETOYHOW OMOJIOTHH, SMOPHOJIOTHMH M OHOJIOTHH
pa3BUTHS, TEHETHKH M CEJIEKIHUHU, OMOTEXHOJOTMH M CHHTETUYECKOW OHOJIOTHH, NaJeOHTOJIOTHH,
HKOJIOTHH); METOJIJaMU CaMOCTOSATEIHHOTO IPOBECHHS OMOJIOTUYECKUX UCCIIEIOBAHM B 1a00paTOpuu U B
npupoe (HabaroaeHne, n3MepeHne, SKCIIEPUMEHT, MOJICTUPOBaHNUE);

OBJaJicHUE OOYyYarolMMHCS YMEHHSIMH: CaMOCTOSITENIbHO HAaxXOJUTh, AaHAIU3UPOBATh U
WCII0JIb30BAaTh OHMOJOTHYECKYl0 HWH(GOPMAILIHMIO; TOJb30BAThCS OHMOJIOTUYECKOW TEPMHUHOJIOTHEH W
CHUMBOJIUKOW; YCTaHaBIMBATh CBSI3b MEXIY Pa3BUTHEM OWOJIOTMM M COLUATbHO-KOHOMHYECKUMHU H
HKOJIOTHUYECKUMH TMpOoOJIeMaMH YeIOBEYECTBA; OLIEHWBATh IMOCIEACTBHS CBOCH JIEATEIBHOCTH IO
OTHOIICHHUIO K OKPYXAaloUlel MpUpOIHON cpele, COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX
JoJieil; 00OCHOBBIBATH M COOMIOAATH MEpbl MPOQPHUIAKTUKH WH(MEKIHOHHBIX 3a00JIeBaHUM, IMpaBUIiIa
MOBEJICHUS B MIPHPO/Ie U oOecreueHus: 6e30MacHOCTH COOCTBEHHON KU3HEACATEILHOCTH B UPE3BbIYaHBIX
CUTYaLUsAX IPUPOJIHOTO U TEXHOT'CHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS
B 00JacT OHOJIOTHH;

pa3BuTHEe y OOy4aromMXcs WHTEJJIEKTYaJlbHBIX M TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAaKOMCTBA C BBIAAIOLUIUMHUCS OTKPBITUSIMHU U COBPEMEHHBIMH UCCIIE0OBAHUSAMU B OMOJIOTUH, PEeLIaeMbIMH
el MpobiieMaMH, METO/0JIoTHell OHOJIOTMYEeCKOro MCCIIENOBAHUS, MPOBEACHUS SKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHU, pelIeHus] OMOIOTUYECKHX 3a/1a4, MOJICIMPOBAaHUS OMOJIOTUYECKUX 0OBEKTOB U MTPOLIECCOB;

BOCIIMTaHHUE Yy 00YYAIOLINXCS LIEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE B LIETIOM U K OT/ICJIbHBIM
e€ 00BbEeKTaM U SIBJICHUSAM; (POPMUPOBAHKE SKOJIOTUYECKO, TeHETHUECKON IPaMOTHOCTH, OOIIEH KyJIbTyphl
MOBEJICHUS B IPUPO/IE; MHTETPALIMN €CTECTBEHHO-HAYYHbIX 3HAHUI;

npuobpereHue OOYYalOUIUMHCS KOMIETEHTHOCTH B PALMOHAIBHOM IPHPOJIONOIB30BAHUH
(cobmofieHne mMpaBUJl TOBEJCHUS B IPHPOJIE, OXpPaHbl BUJOB, JKOCHUCTEM, OHochepbl), COXpaHEHHH
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COOCTBEHHOTO 3JIOPOBbSI W 3JI0pPOBBSl OKPYKAIOUIMX JIOAeH (coOmofeHnuss Mep NpoduiIakTHKH
3aboJeBaHMii, 0OecreueHre 6€30MaCHOCTH KU3HEACATEIIbHOCTH B YPE3BbIUANHBIX CUTYALUSX IIPUPOIHOTO
U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAaHMS OHOJOTMYECKHX 3HAHUW M yMEHUH B
MMOBCEIHEBHOM JKU3HU;

CO3/1aHUEe YCIOBUH JUII 0OCO3HAHHOTO BBIOOpa 00y4YaIOIUMUCS UHIAUBHIyIbHON 00pa3oBaTeIbHOM
TPAeKTOPUH, CHOCOOCTBYIOIIEH  MOCIEAYIOMEMY NPOQPECCHOHATHPHOMY  CaMOOMPEICICHUIO, B
COOTBETCTBUH C MHAWBUAYAIbHBIMUA HHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OOmiee 4ymca0 9acoB, OTBEICHHBIX Ha M3ydeHHE OMOJIOTHMH Ha YIIyOJCHHOM YPOBHE CpPEIHEro
obmiero oopazoBanus, coctarisiet 24 gaca: B 1 ximacce — 12 gaca (3 gaca B Henento), B 11 kmacce — 12 gaca
(3 yaca B HepeniO).

OT10op opraHM3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEeHHs OMOJIOTHHM OCYIIECTBISETCS C
yu€ToM crienu(puKn ero coaep>kaHus U HAIPaBJICHHOCTH Ha MPOJIOJDKEHHE OHOIOTHYECKOTO 00pa30BaHuUs
B OpPraHU3AIUSAX CPEAHETO MPOPECCHOHATHLHOTO M BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNIbHBIM  yCIOBHEM Tpu OOyueHUM OHOJOTMM Ha YriIyOJIEHHOM YpOBHE SBIISETCS
MpOBECHUE JIA0OPATOPHBIX M TMPaKTHYeCKHX padoT. Taxke ydacTHe O0OyJaromIuXcsi B BBITIOJTHEHUH
MIPOEKTHBIX U y4eOHO-HUCCIIE0BATENILCKUX PA0OT, TEMAaTHKA KOTOPHIX OMPEEIeTCS YIUTEIIeM Ha OCHOBE
UMEIOIINXCS MAaTePUATbHO-TEXHUIECKUX PECYPCOB H MECTHBIX PUPOJIHBIX YCIOBHIA.



COILEPKAHUE OBYYEHUA

10 KJIACC

Conepkanue MPOTPaMMBbl, BBIICICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY TOCYIAPCTBEHHOU
WUTOrOBOM aTTecTaluu (THA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast Ouosiorus — KOMIUIEKCHass Hayka. KpaTkas wucropus pa3BUTUS OHOJIOTHU.
Buonornyeckne Hayku W m3ydaemble UMHU TpoOieMbl. DyHIaMEHTaNbHbBIE, MPUKIAJHBIE U TTOMCKOBBIC
Hay4yHbIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue Ouonoruv B (POPMHPOBAHMM COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTUHBI MHpa.
IIpodeccun, csizanHple ¢ Ouosnorueil. 3HaueHue OUMOJIOTMM B MPAKTHYECKOW AEATEIbHOCTH 4YeJIOBEKa:
MEUIINHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IBL.

JdeMoHcTpanuu

Hoptpersl: Apucrotens, Teodpact, K. Jlunneit, XK. b.Jlamapkx, Y. Jdapsun, V. Iapsei,
I'. Mennens, B. U. Bepunanckuii, U. II. IlaBnos, M. U. Meunukos, H. W. Basunos, H. B. Tumodees-
Pecosckuii, Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauie!l u cxembl: «CBsi3b OMOJIOTUH C APYTMMH HaykaMu», «CucTemMa OMOJOTHYECKHX HAyK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBpie cucTteMbl Kak mpeaMeT wu3ydeHus Owosioruu. CBOMCTBA XKWUBBIX CHUCTEM: EIMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh W IIEJIOCTHOCTH, CIIOKHOCTh W YIOPSAOYEHHOCTH CTPYKTYPHI,
OTKpPBITOCTh, CaMOOPraHU3allks, CaMOBOCIIPOM3BEIACHHUE, Ppa3IPaAKUMOCTh, H3MEHUYMBOCTh, POCT U
pa3BUTHE.

YPpOBHM OpraHu3alliy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIE€TOYHBIN, TKAHEBBIN, OPraHU3MEHHbIN,
MIOMYJISIIIMOHHO-BUIOBOM,  OKOCHCTeMHBIM  (OWoreornieHoTHueckuii),  Omocdepusiit.  [Ipomeccs,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU KUBOTO. JKU3HB Kak (hopMa CyliecTBOBaHUS
Matepun. Hayku, nzydaromiye *HuBble CUCTEMBbI HA PAa3HBIX YPOBHSAX OpraHU3allly.

N3yuenune >kuBBIX cucTteM. Meroasl Owonornyeckoi Hayku. HaOmrogeHue, wu3MepeHwue,
AKCIEPUMEHT, CUCTeMaru3alus, MeraaHanus. [loHsTHe O 3aBUCUMONH M HE3aBUCUMOW MEPEMEHHOI.
[TnanupoBanue sxcnepumenta. [locranoBka u nposepka rumnote3. Hynesas runoresa. [lonstue BiGopku
u e€ poctoBepHOCThb. PazOpoc B Ouonormueckux gaHHbIX. OneHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaToB. [I[pUYrHbBI HCKaXKEHUS PE3yabTaTOB dKcrepuMeHTa. [IoHsATHEe CTaTUCTHYECKOTO TecTa.

JdemoHcTpauuu

Tabauipl 1 cxembl: «OCHOBHBIE TpU3HAKU KU3HW», «buonormueckue cucremb», «CBOMCTBa
KUBOUM MaTepuny», «YPOBHH OpraHHU3aIMH KUBOW MPUPObDY, «CTpoeHue >KUBOTHOU KIeTkn», «TkaHu
KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO opranusmay, «buoreomnenosy, «buocdeparn, «Meto sl
W3YYEHUS KUBOU MPUPOIBI».

O6opynoBanue: 1adopaTtopHoe OO0OpyIOBaHUE [UIsl MPOBEAEHUS HAOMIONCHHM, HW3MEpEeHUi,
AKCIEPUMEHTOB.

IIpakTnyeckas padora «/cnoyp30BaHuE pa3InYHBIX METOAOB IIPH U3YYEHHUH KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-GyHKIIMOHAIbHAS €AMHUIA KUBOTO. McTOpHs OTKpBITHS KIeTKH. PaboThl
P. I'yka, A. Jlesenryka. Kinerounas teopus (T. [IBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOT0KEHUS
COBPEMEHHOM KJIETOYHON TEOPHUH.

MeTo 161 MOJIEKYISIPHOM M KIETOYHOW OMOJIOTHH: MHUKPOCKOMHUS, XpoMaTorpadus, 31nextpodopes,
METO/1 MEYEHBIX aTOMOB, nuddepeHuransuoe neHTpudyrupoBanue, KyIbTUBUPOBAHHUE KIETOK. M3yuenue
QukcuposanHvix Kiemok. OJNEKTpOHHas MUKpockonus. Kougokanvnaa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu



Hoptpertst: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuuer u cxembl: «CBETOBON MHKPOCKOI», «NEKTPOHHBIH MUKPOCKOI», «McTopus pa3BuUTHA
METO0/I0B MUKPOCKOITUI.

OO6opynoBaHMe: CBETOBOM ~ MHKPOCKOI, ~MHKpOIpENaparbl  PacTUTEIbHBIX, IKUBOTHBIX U
OaKTepUATbHBIX KIIETOK.

IpakTuueckas paodora «M3ydeHue MeTOJOB KIETOYHOH Owonorun  (Xpomartorpadwusi,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKH

XHAMHMYECKUHN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHKPOAJIEMEHTH. Boaa u €€ poib Kak
pacTBOpUTEINIS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUU KJIETKH, TEIUIOPETyIsuuu. MuHepalibHble
BEIIECTBA KJIETKH, UX Ouosornyeckasi posib. Posib KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benkn. AMUHOKHCIOTHBIN COCTaB
6enkoB. CTpykTyphl OenkoBoil Mosiekyinbl. [lepBudHast cTpykTypa Oenka, nenTuaHas cBsa3b. BropuuHas,
TpeTUYHasi, 4YeTBepTUYHasi CTPYKTypbl. JleHatypamus. CsoiictBa OenkoB. Kiaccuduxamus Oenkos.
buonoruueckue pynkuu 6enkoB. [Ipuonsi.

VYrineBoabl. MoHOcCaxapuabl, AWCaxapujibl, OJUTOCaXapuiapl W mojucaxapuasl. OOmwuil mIaH
CTpOEeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonornueckue QyHKIINMHN YriIeBOJOB.

Jlunuget. [unpodunsHO-THAPOdOOHBIE cBOMcTBa. Knaccudukanus mumnuao. Tpuraunepuisl,
dbochomumnuapl, BOCKH, cTepouibl. bruonornyeckue GyHkiuu aunuaoB. O0mye cBoWcTBa OMOTOTHIECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. [IHK n PHK. Crpoenune HyknennoBbix kucinoT. Hykneoruasl. [IprHnmn
komruieMeHTapHocTu. [Ipasuno Yapradda. Crpykrypa [JHK — nBoiinas cnupans. MecToHaxoxaeHHe U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kieTke.

Crtpoenue mosekyinbl AT®. Makpospruueckue cBsizu B MoJiekyine AT®. buonornyeckue GyHKIMN
AT®. BoccTaHOBICHHBIC TNEPEHOCUYHKU, WX GYHKIIUA B KIETKE. [pyeue Hykieozuompughocgamol
(HT®). CexBenupoBanue JIHK. Memoow: cenomuku, mpanckpunmomuxu, npomeomuKiu.

CtpykTypHas Ouosorus: OHOXHUMHYECKHE U Ono(dU3WYEecKHe HCCIAEAOBaHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpPHI OUOMoOJIeKyNl. Moodenuposanue cmpykmypol u QyHKyuli OUOMONEKYT U UX
Komnexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpauuu

Hoprpetst: JI. [lonmunar, k. Yorcon, ®@. Kpuk, M. Yunkunc, P.®pankiud, . Canrep,
C. Ilpy3unep.

Jlnarpammel: «Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B HEXKMBOW Ipupoze», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOIEN.

Tabnuiel u cxembl: «Ilepuoanyeckas TabmuIa XUMUYECKUX JIEMEHTOBY, «CTPOCHHE MOJEKYIbI
BOJIbI», «BemectBa B cocTtaBe opranu3MoB», «CTpoeHHe MOJIEKYNbl Oenkay, «CTpYKTyphl OelKOBOM
MOJEKyJb», «CTpoeHue MOJIEKyNl YIieBoa0oB», «CTpOoeHHE MOJEeKyl JunuaoB», «HykienHoble
KHUCIIOTBI, «CTpoeHne MoJekysbl ATOy.

O6opynoBaHue: XuMU4eckasi mocya 1 000pyI0BaHHE.

Jla6opaTopHasi padora «O0HapyxeHre OETKOB C IOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTtopHasi pabora «lccnenoBanue HYKIEHMHOBBIX KHUCJIOT, BBIJEICHHBIX H3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KICTKH

Tumer  KIETOK: dyKapuOTHYECKas H  TNpokapuothueckas. CTpyKTypHO-(pYHKIHMOHAIbHBIE
00pa3oBaHUS KIETKH.

CTpoeHue NpoKapuOTHYECKON KieTku. Kierounas creHka Oakrepwit m apxed. OcoOeHHOCTH
CTPOEHHSI TETePOTPO(HOH M aBTOTPO(HON NMPOKAPUOTHUYECKHX KIETOK. MeCTo M poiib MPOKapHOT B
OnoIeHO3ax.



Crtpoenrie W (QyHKIMOHUpPOBAHHME OJyKapuOTHYECKOM KieTku. [lnmasmaruyeckas wmemOpana
(mmasmanemma). CTpyKTypa Mia3MaTudeckoil MeMOpaHbl. TpaHCHOPT BEMIECTB Yepe3 IMIa3MaTHIECKYIO
MeMOpaHy: maccuBHBIN (auddy3us, obneruéunas nudp¢ys3us), aKTUBHBIN (NEPBUYHBI U BTOPUYHBIHI
aKTHBHBIN TpaHcnopT). [loxynporunaemocts MeMOpanbl. Pabota HaTpuii-KaareBoro Hacoca. JHIOIUTO3!
NUHOLUTO3, (aronurto3. Dk3ouuto3. Kierounas crenka. CTpykTypa M (YHKIMH KIETOYHOH CTEHKH
pacTeHuii, rpuboB.

Huronnazma. Iurozonms. [urockenmer. JIBmkeHue 1urToruiazMbel. OpraHouabl  KIETKH.
OnnomeMOpaHHBIE OPraHOUABI KIIETKH: dHAoIUIa3MaTHueckas cets (D11C), anmapart [omb1Ku, TM30COMBI,
uX cTpoeHue u QyHKIUKU. B3anMocBs3b 0JHOMEMOpPaHHBIX OPraHOU 0B KiIeTKU. CTpoeHHE IPaHyIsipHOTO
perukynyma. Mexanuzm nanpaenenus oenkog ¢ IIIC. CuaTe3 pacTBOPUMBIX 0eIK0B. CHHTE3 KICTOYHBIX
MeMOpaHn. [mankuii (arpaHynspHBINA) SHAOIUIa3MAaTHUECKUI peTuKyimyM. CekpeTopHas GyHKIHUs anmapara
lonbxu. Moougukayus benxos 6 annapame [onvooxcu. Copmupoexa benkoe 6 annapame
T'onvoorcu. TpancnopT BelllecTB B KieTke. Bakyomnu pactutenbHbx KieTok. Knetounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUABI KIIETKH: MUTOXOHIPUH, TUTACTUIBL. [Ipoucxodrcoerue MumoxoHoputi
u naacmuo. Cumouocenes (K.C. Mepeosckosckuil, JI. Mapeynuc). Ctpoenue u GyHKIIMA MUTOXOHJIPUN U
mwiactul. [lepBudHble, BTOPUYHBIE U CII0KHBIE TIACTUIBI (POTOCUHTE3UPYIOLIUX 3YKAPUOT. XJIOPOIUIACTHI,
XPOMOILUIACTBI, JIEUKOTIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranou sl kiietku CTpoeHHe U GYyHKIMU HEMEMOpaHHBIX OPraHOMIOB KIIETKH.
PuGocomsl. IIpomesxcymounvie  gpunamenmol. MUKpOOUIAMEHTBI. AKMuUHOBble — MUKPODUIAMEHMBL.
MplleyHble KIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kietounsrii
ueHTp. CTpoeHune U IBIKEHUE KI'YTUKOB U pecHU4eK. MukpotpyObouku nurtoriasmsel. Llenrpuons. benku,
accoyuupoganHvle ¢ MUKpoguiamenmamu u muxpompyboukamu. MomopHule denxu.

SAnpo. O6onouka siapa, XpOMAaTHH, KapHoIUIa3Ma, SAPBIINIKH, UX CTPOCHHE U PYHKUUU. SnepHbIil
6enkoBbIi MaTpuke. [IpocTpaHCcTBEHHOE pacnoioKEHUE XPOMOCOM B MHTEpGhA3HOM siape. Dyxpomamun u
cemepoxpomamun. benku XpomMaTuHa — THCTOHBL. /JuHamuxa s0epHot 000104Ku 8 mumose. FoepHuiil
Mpancnopm.

Knerounsie BkmtoyeHus. CpaBHHUTENIbHAS XapaKTEPUCTUKA KIETOK SYKapuoOT (pacTUTENbHOM,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

Ioptpetsl: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmunpl 1 cxeMbl: «CTPOCHHE JYKAPHUOTHYECKOW KIIETKH», «CTpPOCHHE MXHUBOTHOM KICTKW»,
«CTpoeHue pacTUTENIbHOU KIETKNY, «CTpoeHre MUTOXOHAPUNY, «Aapoy», «CTpoeHne npoKapruoTHIECKOM
KIICTKI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIIpenapaThl PacTUTEIbHBIX, YXUBOTHBIX KIIETOK,
MUKpOTpenaparbl 6akTepHalbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cCTpOEHUs KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTnyeckas pa6ora «/3ydyeHrue CBONCTB KIETOYHON MEeMOpaHbI».

JlabopaTopHas padora «VccienoBanue 1ma3Moin3a 1 IeIa3MoJin3a B PACTUTENbHBIX KIIETKAX».

IIpakTnyeckas padora «/3ydyeHue ABM)KEHHS LUTOILIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. OOMeH BelecTB M MPEBPALICHNE JHEPTHH B KJIETKe

AccuMunsnMs YW JAMCCHMWIIALMS — JBE CTOPOHBI Merabonmm3ma. Tumbsl OoOMEHa BEIIECTB:
aBTOTPO(HBIH M TeTepOTpO(HBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX MpoIleccax. DHEPreTUYecKoe
obecrieuenne kineTku: nmpespanieane AT® B 0OMeHHBIX mporieccax. GepMEeHTaTUBHBIA XapaKTep peakIui
KJIeTOYHOro MeTaboim3ma. DepMeHThl, UX CTPOEHHE, CBOICTBAa M MexaHU3M neicTBus. KodepmeHTh.
Otnuumst (EpMEHTOB OT HEOPTraHWYECKUX KaTaln3aTOpPOB. benku-akTHBATOPHI W OENKU-HHTHOHTOPHI.
3aBUCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIUI OT Pa3TUuHBIX (PaKTOPOB.

[TepBUYHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KiIeTKe. DOTOCHHTE3. AHOKCULEHHbII U OKCULEHHDIN
gomocunmes y baxmepuii. Céemocobuparowue nuemMeHmvl u NUSMeHmMbl peaKyuonno2o yeumpa. Poib
XJIOpOIIacTOB B mpolecce poTocunreza. CBeroBas U TeMHOBas (as3bl. Pomoovixanue, Cs., Cs- u CAM-



munsl ¢pomocunmesa. IIponykTuBHOCTh (poTOCHHTE3a. BnmsHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh
¢dorocunresa. 3HaueHue HOTOCHUHTE3A.

Xemocunte3. Pa3HooOpasue OpraHm3MOB-XeMOCHHTETHKOB: HHUTpUdUIUpYOIMEe OakTepuw,
Kene300aKTepun, CepoOaKTepUH, BOJIOPOIHBIE OaKTeprn. 3HAUCHUE XEMOCHHTE3A.

AnaspoOHble opranm3Mmbl. Bugpl Oposkenus. IlpomykTel OpoXeHHS M HUX HCIIOJIB30BAaHHE
94eJI0BEKOM. AHA’POOHBIE MUKPOOPTIaHU3MBI KaK O0BEKTHI OMOTEXHOJIOTHH U BO3OYIUTENH OOJIE3HEH.

AdpOoOHBIC OPTaHMU3MEI. JTallbl SHEPreTHIecKoro oomMena. IloaroroBurensHbIid dTam. [ ukonus —
OECKUCIIOPOIHOE PACIIEIUICHHE TITIOKO3BI.

Bbuosornyeckoe OKHCICHHE, WM KIETOYHOE [bIXxaHue. Poib MHTOXOHIpUH B TpoIeccax
onosornyeckoro okucieHus. Lluxnmmyeckue peakiuu. OxuciurensHoe QochopunrpoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmes AT®: paboma npomonnoti ATD-cunmaswei. [TpeumyinecTsa
a’poOHOTO TyTH 0OMEHa BEIIECTB Mepea aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO 0OMEHa.

JdeMoHcTpanuu

Hoptpetst: Jlx. [Tpuctin, K. A, TumupsizeB, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuibl u cxembl: «POTOCUHTE3», «IHEPreTUUecKuii ooOMen», «brocunres 6enka», «CTpoeHue
dbepmeHTay, «XeMOCHHTE3Y.

OO06opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpPYIOBaHWE [UIsi TPUTOTOBJICHHS TIOCTOSIHHBIX |
BPEMEHHBIX MHKPOTIPEIapaToB.

JlabopaTopHasi padora «/3ydeHne KaTalUTHUYECKONM AaKTUBHOCTH (EPMEHTOB (Ha MpHUMeEpe
aMUJIa3bl WM KaTaxas3bl)y.

JlaGopaTopuasi padora «/3yueHne ¢GepMEHTaTHBHOIO pacllelyIeHHs] MepoKcuia BOAOpoJa B
PaACTUTENLHBIX U )KHBOTHBIX KIJIETKAX).

Jla6opaTopHasi padora «CpaBHeHHE POIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTtopHas padora «CpaBHEeHHE IIPOLIECCOB OpoKeHUsI " JIBIXaHUSD.

Tema 7. HaciienctBeHHasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuunoro cuntesa. [IpHHINI KOMITJIEMEHTAPHOCTH B PEAKIMSIX MAaTPUYHOTO CHHTE3A.
Peanuzamust HacieacTBeHHOW wWHGOpManuu. [ €HETHYECKWHA KOJ, €ro CBOWCTBA. TpaHCKPUIIIHA —
Marpuunblii cunte3 PHK. IlpuHuunbel TpaHCKpUILIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunTtese 6enka. YcnoBus OuocunTesa
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3e OelKa.

Coepemennvie npedcmasienus o cmpoeHuu 2enos. Opranusanusi reHoMa y IpoKapuoT U DYKapHOT.
Perynsuusi akTHBHOCTH T€HOB y mpokapuoT. ['unore3a onepona (D. XKako0, XK. Mano). Mozrexynsapuoie
MeXanu3mbl IKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pezynsayuu pabomsi 2enos. Perynsauus
0OMEHHBIX IPOIECCOB B KileTke. KieTouHsblit romeocTas.

Bupychl — HekneTouHbie POpPMBI KHU3HU U 00IUraTHBIE Tapa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, Oakrepuodaros. Kusnennviti yuxn JHK-cooepocawux eupycos, PHK-
cooepaicawux 8upycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasa, unmezpasd.

Bupychbie 3a0oneBanusi uenoBeka, *UBOTHbIX, pacteHuil. CIINJ, COVID-19, couuanshbie u
MEJHUIIMHCKUE TPOOIEMBI.

Buoungpopmamuxa: unmezpayua u aumanuz Oonvwux maccueoe («bigdata») cmpyxkmyphvix
buonoeuueckux dannvix. Hanomexnonozuu 6 buonoeuu u meouyute. Ilpoepammupyemvie pynkyuu 6enxkos.
Cnocobwvl 0ocmagku n1ekapcms.

JdeMoHcTpanuu

Hoptperst: H. K. Konbuos, JI. Y. UBanoBCckuii.

Tabauie! u cxembl: «bruocunTe3 6enkay, «I' eHeTrnueckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTnuyeckas padora «Co3aHue MOJEIN BUPYCa.

Tema 8. ZKu3zHeHHBIN HUKJ KJIETKH



Knerounslii muki, ero mepuonsl u perymasanus. Martepdaza u muro3. OcoOEHHOCTH IMPOIECCOB,
npoTtekarmux B uHTepdasze. [loaroroBka KiIeTku K aencHuro. [IpecuHTeTHYeCKrii (TTOCTMUTOTUYESCKHIN ),
CUHTCTHUYECKUI U MIOCTCUHTETHUYECKUH (MIPEMUTOTUIECKHIA) TIEPUO I UHTEP(A3BL.

Marpuunsiii cunte3 JJHK — permukanms. [Ipuanuns! permukanuu JJHK: xomruiemeHTapHOCTS,
IIOJYKOHCEPBATUBHBIM CUHTE3, aHTUIApaUIeNbHOCTh. Mexanusm permkanuu JIHK. XpomMocowst.
Crpoenune xpomocoMm. Temomeps! 1 TeomMepasza. XpoMOCOMHBIN HA0OP KIIETKH — KapUOTHIL. JIMIUTOWTHBIH
U TaIuIOUIHBIA Habopbl XxpoMocoM. ['oMonornuneie XxpoMocoMsl. [10710BbIE XpOMOCOMBI.

Jlenenue kieTku — mMuTo3. CTaguu MHTO3a M MPOMCXOJALIUE B HUX Ipolecchl. THIBl MUTO3a.
Kaprokunes n nutoknses. buosiornueckoe 3Ha4yeHHE MUTO3a.

Perymsiiust MuTOoTHYECKOTO LIMKIIA KIIETKU. [Iporpammupyemast kietouHasi ru0esinb — anomnTos.

Knerounoe sapo, XpoMocombl, (yHKIHMOHAIBHAs TeHOMHKA. Mexanusmsl npoaughepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemok. «Lugpposas knemrxay — dbuoungopmamuueckue mooenu
@DYHKYUOHUPOBAHUS KTEMKU.

JdeMoHcTpanuu

Tabnuibl u cxembl: « KU3HEHHBIN TUKIT KIETKU», «MHUTO3», «CTpOoeHHE XpOMOCOM», «Permukanms
JTHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoTpenapathl: « MHUTO3 B KJIIETKaX KOPELIKa JIyKay.

JladopaTopHas pa6ora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlaGopaTopuasi padora «HaOmroneHne MUTO3a B KJI€TKaX KOHYMKA KOpEIKa Jiyka (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. Ctpoenne u pyHKIUM OPraHU3MOB

buonornueckoe pazHooOpasue oprann3mMoB. OIHOKIETOYHBIC, KOJOHHAIBHBIC, MHOTOKICTOYHBIC
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U JKU3HENEATEIIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJAOPOCIH, Jpyrue NpoTUCThl. KooHHaNbHbIE OpraHU3MBIL.

B3anmocCBsI3b 4YacTell MHOTOKIETOYHOTO OpraHu3Mma. [KaHW, OpraHbl M CHCTEMBbI OpTaHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacteHuil. TUIBI pacTUTEIBHBIX TKaHEH: 0Opa3oBaTelibHAs, MOKPOBHAs, MPOBOJIIIIAS,
OCHOBHasi, MexaHuueckas. OCOOCHHOCTH CTpPOEHUs, (YHKUHUHA U PpaCMOJIOKEHHUS TKaHEed B OpraHax
pacTeHui.

TkaHM XUBOTHBIX M 4eJOBeKa. THUIBI KUBOTHBIX TKAaHEH: SMUTENHANIBHAS, COCAMHUTEIbHAS,
MblleyHasi, HepBHas. OcoOeHHOCTH CTpoeHUs, QYHKIUI U PACIIONIOKEHUS TKaHEH B OpraHax >KUBOTHBIX U
YEJI0BEKa.

Opransl. BereratuBHble M TE€HEpaTUBHbIE OpraHbl pacTeHUd. OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMHM OpraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranuzmoB. Kapkac pacrenuil. CkeneTrbl OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpOeHUE U TUIIbI COEAMHEHUST KOCTEH.

JIBuKeHHe OpraHu3MoB. J[BUKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIIHOE, >KI'YTHKOBOE,
pecHuyHoOe. J[BH)KEHHE MHOTOKJIETOUYHBIX PACTEHUN: TPOMU3MbI U HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pednexc. CkeneTHbie MBI U UX paboTa.

[luranue opranusmoB. I[lorjomieHue BOMBI, YIJIEKMCIOIO Tra3a M MHHEPATbHBIX BEIIECTB
pacteHussmMu. [lutaHue KUBOTHBIX. BHYTpUNONOCTHOE M BHYTPHUKJIETOUHOE nuiieBapeHue. [luranue
MO3BOHOYHBIX JKMBOTHBIX. OTIEnbl MUIIEBAPUTENIBHOTO TpakTa. llumieBapuTenbHbIE —KENE3bl.
[IumeBapurenpHas cucTeMa 4eaoBeKa.

pixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue xuBoTHBIX. Juddysus rasos dyepes
MoBepXHOCTh KieTku. KoxkHoe apixanue. [lpixarenbHas MOBEpXHOCTh. JKabepHOe U JErOYHOE JIbIXaHHE.
JIpiXaHu€e TMO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKAa. ODBOJIIOIMOHHOE YCIOXKHEHHE CTPOEHUs JIErKUX
MMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cucrema 4esnoBeka. MeXaHnW3M BEHTWISIUU JErKUX Yy NTUIl U
MJIeKOTUTamuUX. Perynsamnus apixanus. [lpixarenbHbie 00bEMBI.

TpancnopT BelecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMbl pacTeHUW. TpaHCHOPT BELIECTB y
®KUBOTHBIX. KpoBeHocHast cuctema u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX YKUBOTHBIX M
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yenoBeka. Cepale, KpPOBEHOCHBIE cocynbl M KpoBb. Kpyrm kpoBooOpaiieHusi. OBOJIOIHOHHBIE
YCII0’KHEHHUS CTPOEHUSI KPOBEHOCHOW CHUCTEMBI II03BOHOYHBIX KUBOTHBIX. PaboTa cepala u e€ perynsuus.

Brigenenue y opranusmoB. Beinenenue y pactenuil. Boigenenue y xkuBoTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opransl BeaeieHUs. OUIbTpaAIUs, CEKpelus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI pabOTHI
opraHoB BblieneHUs. CBS3b NOJOCTU TeJla C KPOBEHOCHOM M BBIIEIUTENBHON cuctemamu. Beiaenenue y
MMO3BOHOYHBIX KUBOTHBIX U 4yesoBeka. [louku. Ctpoenne u GyHKIIMOHMpOBaHue HeppoHa. OOpa3oBaHue
MOYH y YEJIOBEKA.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOUHBIX opraHu3MoB. Cropbl OakTepuil M IIMCTbI
MpoCTEHIINX. 3allluTa y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa MmacCUBHOM M XUMHUYECKOMN
3auThl. OUTOHIUABI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX IpPOM3BOAHBIE. 3allUTa OpraHu3Ma OT
6one3ned. IMMyHHast cuctema yenoBeka. KieTO4yHbI M TyMOpanbHbIH MMMYHHUTET. BpoxaéHHbIN u
MPUOOPETEHHBI  crenupuueckuii UMMYHUTET. Teopuss KIOHAJIbHO-CEIEKTUBHOTO HMMMYHHUTETA
(IT. Opmux, ®. M. bepner, C. Tonerasa). BocnanurenabHbie OTBETH OpraHu3mMoB. Poib BpOXIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pa3znpaxxuMocTh M peryssiius y OpraHu3MoB. Pa3pa’kuMOCTh y OJAHOKIJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBBIE BelECTBA U UX 3HAYCHUE.

HepBHas cuctema u pediextopHas perynasiuus y >KMBOTHbIX. HepBHas cuctema u €€ OTIenbl.
DBOJIIOIMOHHOE YCJIOXHEHUE CTPOCHMSI HEPBHOW CHUCTEMBI Y KMBOTHBIX. OT/A€nIbl TOJOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pedriekc u pednexkropHas ayra. besycinoBHbIe U yCITOBHBIC PEQIICKCHI.

['ymopanbHas peryssnus U SHAOKPUHHAs CHCTEMa UBOTHBIX U yesloBeka. JKene3bl 9HIOKPUHHON
CUCTEMBbl M WX TOPMOHBI. JlelicTBME TOPMOHOB. B3auMOCBSI3b HEPBHOW W SHIOKPUHHOW CHUCTEM.
l'unoTtanamo-runoguzapHas cucrema.

JdemoHcTpauuu

Hoptper: U. I1. [TaBnos.

Tabnuiel u cxembl: «OTHOKIETOUYHBIE BOJIOPOCITHY, « MHOTOKIIETOYHBIC BOIOPOCTNY, «bakTepuny,
«IIpocteitmme», «Opranbl IIBETKOBBIX pacTeHHiI», «CHCTEeMbl OpPraHOB IO3BOHOYHBIX >KHMBOTHBIXY,
«BayTpeHHee cTpoeHne HaceKoMbIx», « Tkanu pactenuit», «KopHeBbie cucreMbl», «CTpoeHue cTeds»,
«CTpoeHHE JHCTOBOW IUIACTUHKW», «TKaHM KUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas
cucrteMa», «KpoBeHocHass cucreMa», «/lpixarenpHass cucrema», «HepBHas cucrema», «Koxay,
«MpiieyHas cuctemay, «BbplaenurenbHas cuctemay, « OHIOKPUHHAsA cucteMa», «CTpOEHHE MBIIIIBDY,
«Ummynurery», «Kumeunononoctueiey, «Cxema IWTaHUS pacTeHUi», «KpOBEHOCHBIE CHCTEMBI
MM0O3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CrpoeHue IuiaHapum», «BHyTpeHHee cTpoeHue
noxaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema nsrymkuy», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBHas cucrema nruny, «HepBHas cuctema mitekonurtarommxy», «HepsHas
cucTeMa 4yesoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM ~ MHUKpPOCKOIN,  MHUKpOIpEnaparsl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MHUKpOIIpenapaTbl TKaHEW, pPAKOBHMHBI MOJUIFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, WIJIOKOKUX, JKUBbIE
SK3eMIUISPhl KOMHATHBIX pacTeHW, repOapuu pacTeHUN pa3HbBIX OTMEJNOB, BIIAXHBIC IperapaThl
KUBOTHBIX, CKENEThl IO3BOHOYHBIX, KOJIJICKIUM OECIIO3BOHOUYHBIX JKHBOTHBIX, CKEJET YeJIOBeKa,
obopynoBaHue [Uisi AEMOHCTPALMM TMOYBEHHOTO M BO3AYIIHOTO TMHTAHUS PACTEHHM, pacIHIeTICHUs
Kpaxmasiia M OelKOB MoJ JAeHCTBHEM (EepMEHTOB, O0OpYyAOBaHUE M JEMOHCTpAllUU OIBITOB IO
U3MEPEHUIO JKU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JbIXaTeIbHBIX JBUKEHUM, MOJENIN TOJIOBHOTO MO3Ta
Pa3INYHBIX KUBOTHBIX.

JlabopaTopHas padora «/I3ydyeHne TKaHEN PACTEHUI».

JlabopaTopHas padora «/3ydyeHne TKaHEN KUBOTHBIX).

JlabopaTopHas padora «I3ydeHre OpraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHokeHHMe ¥ pa3BUTHE OPraHU3MOB
@opMbl Pa3MHOKEHHUSI OpPraHuU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) M TMojoBoe. Bunsl
6ecroJIoro pa3MHOXKEHUS: IOYKOBAaHUE, CIOPYIALUs, (PparMeHTalusl, KIOHUPOBaHHE.
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ITonoBoe pasmHoxkenue. IlonoBble kieTku, uau ramersl. Meio3. Craaun Meio3a. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buosornueckuii cMbIcit MeH03a U IIOJIOBOTO Iporecca. Meios u ero
MECTO B KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoapimeBoe pa3BuTHe. ['ameroreHe3 y »uBOTHbIX. [losoBbie sxene3bl. OOpazoBaHuEe U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHuUeE MoJI0BbIX KIETOK.

Omto10TBOpEeHNE U SMOPHUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAPYIKHOE,
BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOpHOJIOTHST — HayKa O pa3BHTHH
opraau3MoB. Mopgoecenes — 00na u3z 2nasuvix npodiem smopuonoeuu. Konyenyus mopghoecenos u mooenu
mopgoceneza. Cragum SMOpHOreHe3a >KMBOTHBIX (Ha mnpumepe Jsrymku). JIpobnenme. Tursr
apobnenus. /Jemepmunupogannoe u HedepMunuposanHoe Opobnenue. bracmyna, munvr  Oracmyi.
OcoOeHHOCTH IpOOIEHHS] MIIEKOITUTAIONINX. 3apOAbIIIEBbIE IMCTKU (racTpyisiius). 3aKkjiajKa OpraHoB U
TKaHeW U3 3apoAbIIIEBBIX JMCTKOB. B3anMHOe BIMSHUE 4YacTell pa3BUBAIOLIETOCS 3apo/blilia
(oMOpHoOHanbHAsT MHAYKIMSA). 3aKiajKa IUIaHa CTPOEHHUS >KMBOTHOTO KaK pe3ysbTaT HepapXHUueCKHX
B3aMMOJICHCTBUN TE€HOB. BnusHue Ha SMOpPHOHABHOE Pa3BUTHE PA3IMUYHBIX (DAKTOPOB OKpYyKaroien
Cpelpbl.

Poct u pasButue xuBoTHBIX. IlocTaomOpuonaneHblli nepuoj. [IpsimMoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ Mmeramopo3om y 0ecrio3BOHOUHBIX U MO3BOHOYHBIX JKUBOTHBIX. bHosiornyeckoe 3HaueHHe
MPSIMOTO M HENPSIMOTO Pa3BUTHsL, UX paclpoCTpaHeHHe B mpupoje. Tumsl pocra KUBOTHBIX. DaKTOPHI
pPErylslMu pocTa >KMBOTHBIX M uenoBeka. CTaauM MOCTIMOPHMOHAIBHOTO Pa3BUTHUSL Y JKUBOTHBIX H
yenoBeka. [leprospl oHTOreHe3a yenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

Pa3smHoxkenne u pasButue pacteHuil. 'ameroputr u crnopodut. Meiio3 B JKU3HEHHOM IIMKIIE
pactenuii. O6pazoBaHue CTIOp B Mpoliecce Meio3a. ['amerorenes y pacreruii. OmioI0TBOPEHHE U Pa3BUTHE
pacTUTENBHBIX OPraHu3MOB. J[BOMHOE OIIJIOTIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE
CCMCHH.

MexaHnU3MBI PETYIISALUN OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHcTpauuu

[Moptpetsr: C. I'. Hapamun, X. [lIneman.

TaGmuubel  u  cxembl: «BeretatuBHoe pa3sMHOXKeHUE», «Tunbl OECHoJIoro  pa3MHOKEHHD,
«Pa3mMHOXeHHE XJIaMHIOMOHaIb», «PasMHOXeHUE OJBIJICHBD, «Pa3sMHOXeHuEe Truaps», «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHne SHUIEKIETKM M crepMmaro3ouaa», «OCHOBHBIE CTaguu
oHTOreHesa», «lIpsmoe m HempsMoe paszButue», «Pa3BUTHE MalCKOro xyka», «Pa3BuTthe capaHum»,
«Pa3Butne nArymkw», «/IBOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX pacTeHMiD», «CTpoeHue CceMsH
OJIHOZOJBHBIX U JABYAOJBHBIX PACTEHUIN», «KM3HEHHBIM LIMKJI MOPCKOM KamycThD», «OKW3HEHHBIN LUK
MXa», «JKN3HEHHBIN LMK NAaOPOTHUKAY, «KN3HEHHBIN LUK COCHBDY.

OO6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIpENapaThl AHIEKIETOK U CLIEpMATO30HI0B, MOJIEIb
«IMKII pa3BUTHUSA JISTYLIKI.

JlabopaTopHas pa6ora «/3ydeHne cTpOECHHUs NOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENIapaTax».

IIpakTnyeckass padGora «BblsiBIieHME IIPU3HAKOB CXOACTBA  3apOJBIIIEH  IO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pa6ora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopust cTaHOBIEHMsS M DPAa3BUTHUA TI'eHETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa,
T. Moprana. Posb oTedecTBeHHbIX Yu€HBIX B pa3BuThM TreHetuku. Pabotsr H. K. Kombrosa, H.
. BaBwioBa, A. H. benoszepckoro, I'. /I. Kapneuwenko, lO. A. ®wiunuenko, H. B. Tumodeea-
Pecosckoro.

OCHOBHBIE T€HETHYECKHE MOHSTHUSI U CHUMBOJBIL. [ OMOJIOrMYHBIE XPOMOCOMBI, AJUIEIbHBIE I'€HBI,
aIbTCPHATUBHBIC IIPU3HAKY, JOMUHAHTHBINA U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAs
JUHMS, TUOpUAbI, TreHoTun, ¢eHoTun. OCHOBHBIE METOJbl TEHETHKH: THOPUA0IOTUYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYIIIPHO-TE€HETUUECKU.

JdeMoHcTpanuu
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Hoptpetst: I'. Mennens, 1. ge ®puz, T.Mopran, H. K. Kounbuos, H. UW. BaBunos, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. @unumuenko, H. B. Tumodees-Peconckuii.

Tabnuiet u cxembl: «MeTOIbI TEHETHKNY, «CXEMbI CKPEITUBAHUS.

JlaGopaTopnas padora «/lpo3oduia kak 00bEKT reHETUYECKUX HCCIEI0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemniuBanue. IlepBeiii 3akoH MeHmenst — 3aKOH €IUHOOOpaszusi THOPHIIOB
nepporo nokojeHus. [IpaBuno pomMuHupoBaHusi. BTopoi 3akoH MeHnens — 3aKOH paclICIUICHUS
npu3HaKoB. [{uTosornueckre 0CHOBBI MOHOTHOPUIHOTO CKpelMBaHus. [ umoTe3a 4ucTOThI ramMer.

Anammsupyromee ckpemuBanue. lIpoMexyrouHblil Xapakrep HacienoBaHus. PacmenieHue
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUHU.

JurubpuaHoe ckpemmuBaHue. TpeTuil 3akoH MeHIenss — 3aKOH HE3aBUCHUMOTO HaCJeJI0BaHUS
npu3HaKkoB. [{uTonornueckre 0OCHOBBI AUTUOPHUIHOTO CKPEIIHUBAHUS.

CueruieHHoe HacienoBanue mpusHakoB. Padotsr T. Moprana. CrernsieHHoe HaclaeI0BaHUE TE€HOB,
HapyIIeHUE CUETICHUS MEXKTy TeHaMU. XPOMOCOMHasi TEOPHs HACJIEICTBEHHOCTH.

I'eneTruka nosia. XpoMOCOMHBIN MEXaHU3M OTIPEIeTICHHUS T0J1a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIll U TeTEpOraMeTHbIN NoJI. ['eHeTnYecKas CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C TTOJIOM.

l'enotun kak 1enocrHas cucrema. IlieloTponusi — MHOKECTBEHHOE JEHCTBUE TEHA.
MHOKEeCTBEHHBIN aiienu3M. B3auMmopaeicTBue HeallebHBIX T€HOB. KOMIUIEMEHTapHOCTh. JNHCTA3.
[Tomumepust.

['eHeTHYeCKU KOHTPOJIb Pa3BUTHS PACTCHUM, )KUBOTHBIX M YEJIOBEKA, a TAaKXKe (PU3NOIOTHIECKUX
MIPOIIECCOB, MMOBEICHUS M KOTHUTUBHBIX (PYHKINH. [ eHeTHIeCKne MEXaHN3Mbl CUMOMOTEHEe3a, MEXaHU3MBbI
B3aUMO/JICHCTBUS «XO3MH — Mapa3uT» U «XO035UH — MUKpoOuom». ['eHeTHyeckue acnekTbl KOHTPOJS U
M3MEHEHHUs HACJIeICTBEHHOW NH(OpMaLUK B TOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpauuu

Ioptpetsl: I'. Mengens, T. Mopras.

Tabmuubl u cxemsl: «[lepBbiit u BTOpo# 3akoHBl Menaens», «Tpermit 3akoH MeHmens»,
«Ananu3upymomiee ckpenupanue», «HemomHoe aomuHMpoBaHue», «CLEIIEHHOE HAcleJOBaHUE
MpU3HAKOB Yy Apo3oduibl», «l'eHetnka mnonay, «Kapuotun uenoBeka», «Kapuotun apo3oduiibiy,
«Kapuotun ntunp», « MHOKECTBEHHbBIN aJlJIEIU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MOAENb JJI1 JAEMOHCTpallMd 3aKOHOB €IWHOOOpa3usi THUOPUAOB MEPBOTrO
MTOKOJICHUS U PACIIEIIIICHUS] TPU3HAKOB, MOJIENb JUIsl AEMOHCTPALIMK 3aKOHA HE3aBUCUMOI'O HACIEIOBaHUS
MPU3HAKOB, MOJEIb JUIsl IEMOHCTPALMU CUEIJIEHHOTO HACJIeI0BAHMS MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKpomnpenapar: «J{po3oduiay.

IIpakTnyeckas padora «3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEUTUBAHUS Y PO30(DUITBDY».

IpakTnyeckas padora «/3ydyenue pe3ynbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30PUIBDY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue renotumna u cpeasl npu popmupoBanuu ¢eHotumna. M3MeHYnBOCTh MPU3HAKOB.
KauecTBeHHBIE U  KOJIMYECTBEHHbIE TMPU3HAKU. BHIbl W3MEHUYMBOCTH: HEHACIIEJACTBEHHAas H
HacJeICTBEHHAsI.

MonudukanronHass HW3MEHYUBOCTh. Poib cpeasl B (GOpMUPOBAHUM  MOAUDPUKAIIMOHHON
n3meHunBocTH. Hopma peakiiuu npusHaka. Bapuanuonsslii psg u Bapuanmonnas kpusas (B. Moranncen).
CroiicTBa MOIU(DUKAIIMOHHON U3MEHYUBOCTH.

l'enoTunuueckass  U3MeHYMBOCTh.  (CBOWCTBA  T€HOTUIIMYECKOW  HM3MEHUYUBOCTH.  Buubl
TeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KoMOunaTiBHasT HW3MEHYMBOCTh. Mel03 W TIONOBOM TMpOLIECC — OCHOBAa KOMOMHATHBHOMN
W3MEHUYUBOCTH. Poib KOMOWHATUBHOW WM3MEHUMBOCTH B CO3/aHUU TEHETHYECKOTO pPa3HOOOpa3us B
npezenax 0JHOrO BUAA.

MyranroHHasi ”3BMEHYMBOCTh. BUIbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE
Y MHIYLUMPOBAaHHbIE MyTalluu. SlnepHble U LUTOIIa3MaTH4Yeckue mMyraunu. CoMaTHYeCKUe U TMOJIOBBIE
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Mytauuu. [ [puurHbl BOSHUKHOBEHUS MyTaluii. MyTareHsl U UX BIMSIHUE HA OpraHU3Mbl. 3AKOHOMEPHOCTHU
MYTAallUOHHOTO IpolLiecca. 3aKOH TOMOJIOTMYECKUX PSAOB B HACJIEICTBEHHOM H3MEHUYUBOCTH
(H.W. BaBuiioB). BHesiepHas U3MEHUHUBOCTb U HACJIEICTBEHHOCTb.

Onueenemuka u INUSEHOMUKA, PpONb  INUSEHEMUYECKUX (AaKmMopos 6 HACIe008aHUuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

Ioptpersl: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuuer ~ w  cxembl: «Bugsl  u3meHumBoCcTHY,  «MoaudUKaNMOHHAS  W3MEHYHUBOCTHY,
«KoMOuHaTHBHAsT HM3MEHUMBOCTBHY, «Meio3», «OmionorBoperue», «l'eHeTnmueckne 3a0oJeBaHUS
4yenoBeKay, « Buabl myramuiny.

Ob6opynoBanue: KHUBbIE U TepOAPHBIE SK3EMILUISIPbl KOMHATHBIX pacTeHUU, pucyHKH ((oTorpadum)
KUBOTHBIX C PA3JIMYHBIMU BUJAMHU U3MEHUNUBOCTH.

JlabopaTopHasi padora «/ccienoBanue 3aKOHOMEPHOCTEN MOJU(PUKATMOHHON HN3MEHYHBOCTH.
[TocTpoeHne BapHalMOHHOTO PsiAa U BAPUALIMOHHON KPUBOI».

IMpakTnyeckas padora «Myranuu y a1po30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBexka

Kapuotun yenoseka. MexayHapodHasi MporpaMMa HCCIIEOBaHUS T'eHOMa uesioBeka. MeTosbl
W3Y4YEHUs TeHETHKH YeJIOBEKa: MeHealloTMYeCKui, ONM3HELOBbIM, UTOreHEeTUYECKUH, MOMyJIAIHOHHO-
CTaTUCTUYECKUI, MOJIEKYJSIPHO-TeHeTHnYeCKni. COBpEMEHHOE OIpEACIIEHHE TE€HOTHUIIA: TIOJHOT€HOMHOE
CEKBEHHpPOBaHUE, TCHOTHUNUPOBaHHE, B TOM uucie c nomombto [I[[P-ananusza. HacnencrBeHHbie
3a0oneBaHusl 4yeioBeka. ['€HHBIE W XpOMOCOMHBIE OO0JIE3HU UeNOBeKa. bojie3HW C HacieICTBEHHON
MIPEIPacloOKEHHOCThI0. 3HAaueHWe MEAMIMHCKOW TEeHETHUKHM B MPEJOTBPAllEeHMH U  JIEYEHUU
reHeTUYeCKUX 3a00JeBaHul YenoBeka. MeauKo-reHeTuuecKoe KOHCYIbTHpoBaHUue. CTBOIOBbIE KIIETKH.
[ToHsiTHE «TEHETHUECKOTO IPpy3a». DTUUECKHE aCIIEKThI UCCIIEA0BAHUN B 001aCTH peJakKTUPOBAaHUS FTeHOMA
U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTopsl MOBBILIEHHOW UYYBCTBUTEIBHOCTH 4YeloBeKa K (QPHU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYyXKawlleh cpeabl. ['eHeTndeckas MperpacroioKEHHOCTh YelOBeKa K
MaTOJIOT USIM.

JdemoHcTpauuu

Tabauiel  u cxembl: «Kapuotun 4yenoBeka», «MeToabl HW3Y4YE€HHS TEHETUKH YeJOBEKay,
«['eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTHyeckasi padora «CoCTaBICHUE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTukanus 1 ceyekius. 3apoKIeHUe CelIeKIUU U JoMecTukanuu. Ydyenue H. 1. BaBuiosa o
LlenTpax MpOUCXOXKJIEHUSI 1 MHOrooOpa3us KyJIbTYPHBIX pacTeHui. Polib cenekuuu B cO3JaHUN COPTOB
pacTeHui ¥ nopoJ KMBOTHBIX. COpT, MOpoAa, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJI0B B HACJIEICTBEHHOU
n3menunBoctd H. V. BaBuioBa, ero 3HaueHue /it CeIEKIIMOHHON pabOThI.

MeToibl ceneKIoHHOM padoThl. IcKycCTBEHHBINH OTOOP: MAacCOBBIA M MHAUBUAYAIbHBIA. JTaIbI
KOMOHMHAIIMOHHOM cenekiuu. McnpiTaHue Npou3BOAMTENCH MO MOTOMCTBY. OTOOp NHO TIeHOTUNY C
MTOMOIIBIO OIIEHKH (PeHOTHUIIa IIOTOMCTBA U OTOOP O T€HOTUMY ¢ MoMoIIbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJI CENIEeKIIMOHHOW palOoThl. PajuanmoHHBIN U XUMHYECKUN
MyTareHe3 Kak HCTOYHUK MYyTallil y KyIbTYpHBIX (OpM OpraHu3moB. lcmonbp3oBaHHE T€HOMHOTO
penakTupoBaHus U MeTo10B pekoMOnHaHTHBIX JIHK amst momydenus ucxo1Horo MaTepuana s CeIeKIUu.

[Tonyuenue monuruionnoB. BHyTpuBuaoBas rubpuanszaius. bian3kopoAcTBeHHOE CKpelIuBaHUE,
uin uHOpuauHr. HepoJcTBeHHOE CKpeuuBaHuWe, WU ayTOpuauHr. l'eTepo3uc M €ro MNPUYMHBI.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas rubpuamszanus. [Ipeomonenue Oecriionus
MEXBUJIOBBIX THOPUAOB. JIOCTHKEHHUS CENEKIINHN PACTCHUN U )KUBOTHBIX. «3€1EHAS PeBOIIOYUsLY.

CoxpaHeHHe U U3y4eHHE T€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUH U UX JTUKUX POIUYEH It
CO37aHMUSI HOBBIX COPTOB W THOPUAOB CEIbCKOXO3SHUCTBEHHBIX KYIBTYp. M3yueHue, coxpanenue u
ynpasienue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICI0BLIX HCUBOMHBIX 6 YelsiX
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VAVYUEHUS. CYUYeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCNe C NPUMEHEHUEeM
COBPEMEHHBIX MeMOO08 HAYYHBIX UCCAEO08AHUL, NEPEed08bIX UOell U NePCNEeKMUBHBIX MEXHOLO2UIL.

JdeMoHcTpanuu

IHoprpersr: H.  U. BaBunos, M. B. Muuypun, I. JI. Kapneuenko, II. Il Jlykesnenko, b.
JI. Acraypos, H. bopmnoyr, /1. K. benses.

Tabnuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKIACHHUS U MHOTOOOPA3uUs KYJIBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKUX PSAIOB B HACJIECACTBEHHOM H3MEHYUBOCTHY», «MeToabl cenekiuny, «OtTnanéHHas
rudpuam3anusy, «MyrareHesy.

JladbopaTtopnasi pabora «/3ydyeHue COpTOB KyJIbTYPHBIX PpAaCTEHHMH M IIOpOJ JOMAIIHHUX
YKUBOTHBIX».

JladopaTopHas pa6ora «/3ydeHrne METOJIOB CEJIEKIUN PACTECHUI.

IpakTHyeckasi padora «[IpuBHBKa pacTCHUIN».

Ikckypeust «KOCHOBHbIE METOJbl U JOCTUKEHMSI CEeJNEeKIMM pacTeHUd M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (PepMy, COPTOUCTIBITATEIHHBINA YYAaCTOK, B TETUIMYHOE XO3SMCTBO, B
1a00paTOPHIO arPOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

Tema 16. BMOTEeXHOJ0THA U CHHTETHYECKAA OH0JIOr U

OOBEKTHI, UCIHOJIb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHBIE ¢ TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, WX XapaKTepUCTUKA. TpaauiimoHHAs OHOTEXHOJIOTHS: XJIEOOTICUCHHE, IMOTydeHUe
KHCJIOMOJIOYHBIX MPOAYKTOB, BHUHOJIEITHE. MukpoOHOIOTHUECKHI CHHTE3. OOBEKTHI

MHKPOOHOJIOTHIECKUX TeXHOJIOTuH. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3anrie TEXHOJIOTHMH W MHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHHUS U KOHCTPYHPOBAHUS
T€HOMOB C IIEJIbIO TMOJYy4YEHHUs OPraHu3MOB M MX KOMIIOHEHTOB, COJIEpKAIMX HE BCTPEYAIONIIHECS B
pHUpoie OMOCUHTETHYECKUE MTyTH.

Knerounas unxenepusi. MeToapl KyIbTyphl KJIETOK M TKaHEH pacTeHUN U )KMBOTHBIX. KproOaHKwH.
ComaTuueckasi THOpuAM3AIMS U cOMaTUYeCKuil sMOpuorenes. Mcnonp3oBaHue ramiouioB B CENEKLIUU
pactenuil. [lonyyeHue MOHOKIOHATbHBIX aumumen. Mcnonv3osanue MOHOKIOHANbHBIX U NONUKIOHATbHBIX
anmumen ¢ meouyure. VICKyCCTBEHHOE OIUIOJJOTBOpEHUE. PeKOHCTpYKIMS SMIIEKIETOK U KJIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAlUKM SAEpP KIETOK. TexHonocuu 0300po6nenus, KyIbMueUposaHus u
MUKDPOKIIOHANbHO20 PA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMocoMHass W TeHHas HHKeHepus.. VICKycCTBeHHBI CHHTE3 T€Ha W KOHCTPYHWPOBaHHE
pekomOunantabix  JIHK. Cozdanue mpanceennvix  opeanuzmos. JIOCTWOKEHHsT W TEPCTICKTUBBI
XPOMOCOMHOM U T€HHOH MH)KEHEPUU. DKOJIOTHUECKUE U AITUYECKUE TPOOIeMbl FT€HHON MH)KEHEPHUH.

Menumuackue OuotexHosnoruu. IloctreHomuas tmdpoBas wmemaunuHa. [ILP-amarnoctuka.
MeTa0oOMHBIN aHaNu3, FeHOLIEHTPUYECKUN aHalu3 MPOTEeOMa 4ejoBeKa JAJISl OLEHKU COCTOSIHHS €ro
310poBbs. lcmosip3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-OuomHkeHepus s
pa3paboTku (yHIAaMEHTAIBHBIX OCHOB MEIHMIIMHCKHX TEXHOJIOTHM, CO3/aHHsA KOMIUIEKCHBIX TKaHEH
COUETaHMEM TEXHOJIOTUH TpEXMEepHOTro OuonpuHTHUHra U ckaddonauHra Uisl peuieHus 3aaad
MEePCOHATN3UPOBAHHON MEUIIMHBI.

Coznanue BEKTOPHBIX BaKIUH C LIEJIbI0 00ecreyeHs] KOMOMHUPOBAHHOM 3aIlIMThI OT BO30yIuTeNnen
OPBMU, ycraHoBieHHE MOJEKYISIPHBIX MexaHu3MoB (yHkimonupoBanusi PHK-conmepxkammux BuUpycos,
BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00IeBaHMsI YEIOBEKa U KUBOTHBIX.

JdeMoHcTpanuu

Tabauiel u cxeMbl: «/cronb30BaHHE MUKPOOPTaHM3MOB B IMPOMBIIIIEHHOM TPOU3BOJICTBEY,
«Knerounasi unxxenepus», «['eHHass UHKEHEPUSI».

JlaGopaTopuas padora «/3yueHre 0ObeKTOB OMOTEXHOJIOT M.

IIpakTnyeckas padora «llosryueHre MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

Ikckypeusi «buoTexHoIOrMs — BaKHeWIIas MPOU3BOJAMTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».
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IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHMS K PE3YJIbTaTaM OCBOCHHS OOYYaIOIIUMHCS MPOrpamMm
cpeanero o0rmiero o0pa3oBaHus: TUIHOCTHBIC, METAIPEIMETHBIE U ITPEIMETHEIE.

B crpykrype JIMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS IPOrpaMMbl 10 OWOJOTMM BbIJEJIEHBI
CJIIYIOIME COCTABJISIONINE: OCO3HAHHE OOYYAIOIIUMHUCS POCCUMCKON TpakJIaHCKOW HIECHTUYHOCTU —
FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPENEICHUIO, Haluyue MOmusayuu K
oOyueHuI0 OWOJIOTUH, YeleHanpasienHoe pazeumiue BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX LIEHHOCTEH M HCTOPUYECKUX TPaJUIMI pa3BUTHS OHOJOTMYECKOTO 3HAHUS, 2OMOBHOCMb U
CcnocobHocme 00y4YaOIUXCs PYKOBOJCTBOBATHCSI B CBOEH JAESATEIBHOCTH IE€HHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MIPUCYLLIUMU cucremMe OMOJIOrNYECKOT0 o0pa3oBaHus, Hanuyue
npagoCco3HAaHUs SKOJIOTHUECKOHN KYIbTYPbl, CHOCOOHOCMU CMAsUmMb eI U CTPOUTH )KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE PE3YybTATHl OCBOCHUS MPOTrPaMMBbl [0 OMOJIOTMH JIOCTUTAIOTCS B €IMHCTBE y4eOHOU
Y BOCIIUTATEIbHOMN €ATEIbHOCTU B COOTBETCTBUH C TPAJUIIMOHHBIMUA POCCUNUCKUMHU COLIMOKYIBTYPHBIMH,
HUCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSMH, MPUHATHIMH B OOIIECTBE MpaBUIaMU H
HOpPMaMHU MOBEACHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHMSI, CAMOBOCIIUTAHUS U CaMOPA3BUTHA,
pa3BUTHUSI BHYTPEHHEW MMO3WLMU JIMYHOCTH, MAaTPUOTH3Ma M YBAKEHUS K 3aKOHY U IMPaBONOPSAKY,
YeJI0BEKY TPyJla ¥ CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)KEHHUsI, OEPEKHOTO OTHOIIECHHUS K KYIbTYPHOMY
HacleAW M TPAJAWLOMSIM MHOTOHAIMOHAIbHOrO Hapoaa Poccuiickoit ®enepanuu, Opupoie u
OKpYKarolleu cpene.

JIMuyHOCTHBIE pe3ynbTaThl OCBOCHHUA YydeOHOro mnpenmera «buoNOrHA» HOIKHBI OTpaXKaTbh
TOTOBHOCTb U CIIOCOOHOCTh 00YUarOIIKUXCsl PyKOBOACTBOBAThCSA C(HOPMUPOBAHHON BHYTPEHHEN MO3ULIUEH
JUYHOCTH, CHCTEMOM  LEHHOCTHBIX  OpUEHTaluil, MO3UTHBHBIX BHYTPEHHHUX  YOEXAEHHUH,
COOTBETCTBYIOLIUX TPAJAULMOHHBIM LIECHHOCTSAM POCCUICKOTO OOIECTBA, PACIIUPEHNE JKU3HEHHOTO OIbITA
U OIIBITA JEATEIIBHOCTH B IIPOLIECCE PEaIN3allii OCHOBHBIX HAIPaBICHUN BOCIIUTATEIBHOM EATENBHOCTH,
B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCHMTAHUS:

C(OPMHUPOBAHHOCTh I'PAXJAHCKOW MO3UIMM OOYYaIOIIErocs Kak aKTUBHOIO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00I1eCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB ¥ 003aHHOCTEH, YBa)KEHHE 3aKOHA U NIPaBOIIOPSIKa;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM IESITEIBHOCTH NP CO31aHUH YU€OHBIX IIPOEKTOB, PEILICHUH
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUH OMOJOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHUIO K SIBJIEHHSIM COBPEMEHHOMN
KHU3HU U OOBACHATH €€;

YMEHHUE Y4YUTHIBaTh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O B3aWMOJIEHCTBHS
Jro/iel ¢ pa3HbIMU YOEXKAECHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLMAJIBHBIM HOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHSI y4E€OHBIX, TO3HABATEIbHBIX
U MCCIEOBATENbCKUX 3aJay, YBaKUTEJIBHOTO OTHOLICHMS K MHEHHUIO ONIOHEHTOB MpPHU OOCYXIECHHH
CIIOPHBIX BONPOCOB OMOJIOTMUYECKOTO COJIEPKAHUS;

TOTOBHOCTH K TYMaHUTapHOM U BOJIOHTEPCKON JESTENBHOCTH;

2) IAaTPHOTHYECKOI0 BOCTIHTAHUSI:

c(OPMHUPOBAHHOCTh POCCUNHCKOM I'pakTaHCKOW UJIEHTUYHOCTH, TATPHOTU3MA, YBAXKEHHS K CBOEMY
HapoJy, 4YyBCTBA OTBETCTBEHHOCTHU Inepes PoauHoOMi, ropaocTy 3a cBOM Kpaii, cBO10 PoauHy, CBOM SA3bIK U
KYJIBTYPY, IPOIJIOE U HACTOsIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEAMIO U TaMSATHUKAM MPUPOAbI, TOCTHUKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPY/IE;
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CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE W pPa3BUTHE OHMOJIOTHH,
MMOHMMAaHWS 3HAYCHUS OMOJIOTMH B MO3HAHUU 3aKOHOB MPHUPOMBI, B KU3HU YEIOBEKAa U COBPEMEHHOTO
oOriecTBa;

uciHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KEHUIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0
CyIn0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACHh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYAyIIIEro;

OTBETCTBCHHOE OTHOIIICHHE K CBOMUM POJUTENISIM, CO3JIaHHUI0O CEMBbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0oB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETHYECKOE OTHONICHHE K MUpY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKE YMOIIMOHATBHOTO BO3ICHCTBHSI )KUBOH MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE TPOSBIATH KadecTBa
TBOPUYECKOHN JTMYHOCTH;

5) pusnueckoro BocHUTAHUs,, (POPMHUPOBAHHS KYJHTYPbI 3I0POBbSI W 3IMOIMOHAJILHOIO
0s1aronosiy4us:

MOHUMAaHWE W pealn3als 3I0pOBOTO W Oe3omacHOro oOpasa >KU3HU (30pOBOE THTAaHUE,
COOJTI0ICHHE TUTUEHUYECKHX MPABUII K HOPM, COQTAHCUPOBAHHBIN PEXKHUM 3aHATHH U OTJIbIXA, PETYJIIpHas
(u3uvecKass akTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY
(buznYecKoMy U ICUXUYECKOMY 37J0POBBIO;

MOHMMAaHHE LEHHOCTU MPAaBWJI UHAMBHUAYAJHbHOTO M KOJUIEKTMBHOIO OE€30MacHOTO MOBEIEHUs B
CUTYAIUX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE MMOCIEICTBUI U HEPUSATHUS BPEAHBIX IPUBBIYEK (YIIOTPEOICHUS AJIKOT0JIsl, HAPKOTHUKOB,
KypeHHs1);

6) TpPy/10BOro BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AaKTHBHOM JIEATEIbHOCTH TEXHOJOTMYECKOW U COLMAIBHON HAaIlpaBiICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO I€ATEIbHOCTD;

UHTEpeC K pa3nuyHbiM cdepam mpodeccHoHaNbHOW JIEATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BbIOOpP Oynyiiel mpodeccuu u peanu30BbIBATE COOCTBEHHbBIC KU3HEHHbBIE TIIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOr0 BOCIIMTAHMS:

9KOJIOTHYECKHU 11eJ1IecO00pa3HOe OTHOLIEHUE K MPUPOIe KaK UCTOYHHUKY JKU3HU Ha 3eMJjie, OCHOBE
e€ CyIlecTBOBAaHMUS,

MOBBILIEHUE YPOBHS SKOJOTHYECKON KYIbTYPBI: TPUOOPETEHUE OMbITA IJIAHUPOBAHUS TOCTYITKOB
Y OLIEHKH UX BO3MO>KHBIX MOCIIEACTBUM /I OKPYKAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIIeM U MyTeH UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpeTaeMble MpHU H3y4eHHH OMOJOTHUU 3HAHUS M yYMEHUS TMPHU
pelieHnd MpoOsieM, CBs3aHHBIX C PalMOHAIBHBIM TMPUPOAOIOJIB30BaHUEM (COOMIOIEHNE TPaBUII
MOBE/ICHUS B TMPHUPOJE, HAMPABICHHBIX HA COXPAHEHHWE PABHOBECHsI B DKOCHUCTEMAaX, OXPaHY BHUIOB,
9KOCUCTEM, OHOC(hEPBI);

AaKTUBHOE HEMpHUATHE ACWCTBUI, MPUHOCSIIUX BpEI OKpYKalolleld MPUPOTHONU cpele, yMEHHe
MIPOTHO3UPOBATh HEONATONPHITHBIE HSKOJIOTHUECKUE TMOCIEACTBUS MPEANPUHIUMAEMbBIX JCUCTBUN H
MpeI0TBPAIIATh UX;

HaJIMYMe Pa3BUTOTO KOJOTUIECKOTO MBIIUICHHS, SKOJOTHIECKON KYIbTYPHI, OMBITA JEATEIHHOCTH
DKOJIOTHYECKONH  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBAThCSI MMH B  TIO3HABATEIbHOM,
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KOMMYHHMKaTUBHOM M COLIMAJIbHON IPAKTHUKE, TOTOBHOCTU K Y4YacTUIO B NPAKTUYECKOMN AEATEIBHOCTH
9KOJIOTMYECKOM HalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOHN MPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTE KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJUKYJIbTYPHOM MUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UWTATEJIbCKON KyJIbTYpPhI KaK CpeICTBa B3aUMOACUCTBUS MEXKIY
JIIOJIbMU U NTO3HAHUS MUPA;

NMOHMMaHWe crnenuukn OWOJIOTUM KakK HayKd, OCO3HaHus e€ poiu B (HOpMUPOBAHHH
PalMOHAIBLHOTO HAyYHOTO MBIIIJIEHUS, CO3JaHUH LIEJI0CTHOTO MPEJCTABIIEHUS 00 OKPYKAIOLIEM MUPE KaK
O €IUHCTBE MPUPOJbI, YeJIOBEKa U OOLIECTBA, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUHU
po0sieM CoOXpaHeHHsI MPUPOJHOTO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJIi COBPEMEHHOM IMBMIIM3ALMM: 00EeCTieueHUs] HOBOTO
YPOBHS pa3BUTHUSI MEIULIMHBI, CO3/1aHNE TIEPCIIEKTUBHBIX OMOTEXHOJIOT Ui, CIOCOOHBIX pPellaTh PECYPCHBIE
poOeMbl pa3BUTHUS YEIIOBEUECTBA, MMOMCKA MyTeH BBIXOJA U3 INIOOATBHBIX HKOJIOTMUECKUX MpoOiIeM u
ofOecrieueHHs TMepexoJa K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIOJIb30BAHUIO IPUPOIHBIX
pecypcoB U (popMHPOBaHHIO HOBBIX CTaHAAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTD B MTOJIyY€HUU OMOJOTHYECKUX 3HAHUN B LEJSIX MOBBIIEHUS 001IeH KyIbTYpHI,
€CTECTBEHHO-HAyYHOM TI'paMOTHOCTH, KaK COCTaBHOM 4acTM (YHKIMOHAIbHOW TIPaMOTHOCTHU
oOyuaronuxcs, GopMupyeMoil Ipy U3ydeHUH OUOJIOTUH;

MMOHMMAaHHE CYIIHOCTH METO0B MMO3HAHUS, HUCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH
UCIIOJIb30BATh IMOJIydaeMble 3HaHUA JUIsl aHalu3a U OOBSICHEHUS SIBJICHHUN OKPY)KAIOIIEro Mupa Hu
MPOUCXOAIINX B HEM U3MEHEHUH, yMeHHue JelaTb 00OCHOBAaHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4YHBIX
(GaKTOB U UMEIOLIUXCS IaHHBIX C IIEJIbI0 MOTYYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BATh OMOJOTMYECKUE 3HAHUSA JUISl PELICHHs IpoOiaeM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IIEHHOCTM HAy4YHOH JEATeNbHOCTH, T'OTOBHOCTb OCYIIECTBJIATh IPOCKTHYIO H
HCCIIEI0BATENILCKYIO JESTEIbHOCTh MHANBUYaIbHO U B IPYIIIE;

TOTOBHOCTB U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CAaMOOOPa30BaHHUIO, K AKTUBHOMY

MIOJIy4EHHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU IMOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHbie pe3yabTaThl OCBOCHUS y4eOHOTO npeaMeTa «bruosorus» BKI0YAOT: 3HAYUMbIe
s QOpMUPOBAHUS MHUPOBO33pEHHUs OOydYalOIUXCSd  MEXKIUCHUIUIMHAPHBIE  (MEXIIpeIMETHBIEC)
oOlIeHay4YHbIE MOHATHS, OTPaKAIOIIUE EIOCTHOCTh HAyYHOU KapTHHBI MHUpa U CHenu(UKy METOJIOB
MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DPHEprHs, SBIIEHUE, MPOIECC, CUCTEMA,
Hay4yHbI (PAKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIEJI0BaHUE, HAOIIOJCHUE,
U3MEpeHue, OJKCIepUMEHT U Jpyrue); yHUBepcalbHble YyueOHbIe JeHCTBUS (IO3HABaTENbHBIE,
KOMMYHHKaTHBHBIE, PETYISTUBHBIE), oOecnieunBarone GopMupoBanue (PpyHKIIMOHATBLHON IPaMOTHOCTH
U COIMANIbHOM KOMIIETEHIIMH OO0Yy4aromMXcs; CIOCOOHOCTh OOYYaroUUuXcs HCIOIb30BaTh OCBOCHHbBIC
MEXJUCIMIJIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMA W YHHUBEpCaJbHbIE y4deOHble JI€HCTBUS B
IIO3HABATEIbHON U COLMAIBHOM MPAKTHKE.

B pe3ynbrate u3ydeHuss OMOJIOrMM Ha YpOBHE cpeaHero obuiero oopaszoBaHus y oOyvaromerocs
Oynyr chopMUpoBaHBl TIO3HABATENbHBIE YHUBEPCAIbHbIE YueOHble JEeHCTBHSA, KOMMYHHUKATHBHBIE
YHUBEpCaJbHbIE yyeOHbIe NEHCTBMS, PErylsTUBHbIE YHHBEpCAJbHbIE yueOHbIE NEHCTBHSA, COBMECTHas
NESITEIHOCTD.

MertanpeaMeTHble pe3yinbTaThl OCBOEHUS MPOrpaMMbl CPEIHEro 0O0IIero o0pa3oBaHMs JOJDKHBI
OTpaxkarb:

OBiajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:
1) 6a3oBbIe JJIOTHYECKHE A CTBUS:
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CaMOCTOSITEJIEHO (JOPMYIIHPOBATh U aKTYaIU3UPOBATh IPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh TPU OCBOCHWUU 3HAHWUN NPUEMBI JIOTHYECKOTO MBINUICHUS (aHAJIM3a, CHUHTE3a,
CpaBHEeHMsI, Kiaccu(pukanuu, 0000ImEeH ), PACKPBIBATh CMBICI OMOJIOTHYECKUX MOHATHHA (BBIIENATH UX
XapaKTepHbIE MPU3HAKY, YCTAaHABJINUBATh CBS3H C IPYTUMH MOHATHUAMN);

OTIPENeNATh LIENH JESITeIbHOCTH, 3a/aBasi apaMeTpbl U KPUTEPHUHU UX JOCTHKEHHS, COOTHOCHTH
Pe3yAbTATHI JESITEIBHOCTH C TIOCTaBICHHBIMU LIEIISMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS J1s1 00bSICHEHHS (PAKTOB M SBJICHUI )KUBOM MTPUPOIBI;

CTPOHTH JIOTMUECKHE pACCYKICHUs (MHIYKTUBHBIC, NEIyKTUBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B pACCMaTPUBAEMBIX SBJICHUSX, (OPMYIMPOBATH BBHIBOABI U
3aKJFOUCHHUS;

INPUMEHSATh CXEMHO-MOJICIIBHBIE CpEACTBA JUIS TPEACTABJICHUS CYHNIECTBEHHBIX CBS3eH U
OTHOIIEHHUH B M3y4aeMbIX OMOJIOTHIECKUX 0OBEKTAX, a TAK)KE IPOTHBOPEUHIA Pa3HOTO POJIa, BBISBICHHBIX
B Pa3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIAH pEIICHUS TMPOOIEMbl ¢ Y4€TOM aHAlM3a UMEIOIIUXCS MaTepUAIbHBIX |
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OIICHUBATh
PHICKH TTOCIIEICTBUH IS TEILHOCTH;

KOODAWHUPOBAaTh W  BBHIOJHATH pabOTy B  YCIOBUSAX PEaTbHOTO, BHUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE AeHCTBHS:

BIIQJIETh HABBIKAMU YYEOHO-HCCIEIOBATEIHCKOM W TIPOEKTHOW JIeATETbHOCTH, HaBBIKAMHU
paspeleHus mpoobiieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEHICHHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOOB [TO3HAHUS;

UCIOJIb30BAaTh pa3JIMYHbIE BHJbl JACIATEIBHOCTH O TOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEpIpEeTaIH, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYyallUsIX, B TOM YHCIIE€ NPH CO3JaHUU
y4eOHBIX U COLUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAyYHBIH THUI MBILUICHHS, BJIaJeTh HAy4YHOH TEPMHUHOJOTHEH, KIIIOUEBBHIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON ACSITETLHOCTH U )KU3HEHHBIX
CUTYaIUsIX;

BBISIBIISITH NIPUYMHHO-CIICACTBEHHbBIE CBSI3U U aKTyalH3UPOBATh 3aJady, BbIABUIaTh TUIOTE3y €€
pElIeHUs, HAaXOJIUTh apryMEHTHI JUIsl JOKAa3aTelbCTBA CBOMX YTBEP)KICHHM, 3aqaBaTh MapaMmeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PEIICHUS 3aJaud Pe3yJabTaThl, KPUTHUYECKH OLEHHBATh HX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh  LIEJICHANPABICHHBI TOMCK TIIEpeHOca CpPEeACTB U CHOCOOOB JIEHCTBUS B
poQecCHOHANBHYIO CPEy;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEEATEIIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBbIX MIPEIMETHBIX 00IacTeil;

BBIJIBUTAaTh HOBBIE HMJIEH, MPEATaraTb OPUTHHAIBHBIC TIOJIXO/Ibl M PEIICHUS, CTABUTh MPOOIEMBI U
3a/1auu, JOTYCKAIOIINe aIbTEPHATUBHBIC penieHusl.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(pOpMAIMU (TeKcTe yueOHOro mocoOusi, Hay4HO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CIOBAPSIX U CIIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHanM3MpoOBaTh MHPOPMALUIO PA3IUYHBIX BUAOB M (OPM IPEICTABICHHS, KPUTHUECKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

(bopMynHpOBaTh 3aIPOCH] U MPUMEHSATh Pa3IMYHbIE METO/IbI IPH MOUCKE U 0TOOpE OMOJIOTHYECKOM
uH(popMalny, He0OOXOUMOI [T BBITIOJIHEHUS yUeOHBIX 33/1a4;
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npuoOpeTaTh  ONBIT  WCHOJB30BAHUSA  MHPOPMAMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (hopMy mpencTaBiieHUs: OMOJIOTHYeCKOi nHpopMaIu
(cxembl, rpaduku, AUAarpamMMBbl, TAOJIHUIIBI, PUCYHKH H JPYroe);

MCTOJIb30BaTh HAYYHBIH S3bIK B KQUECTBE CPEACTBA MPH paboTe ¢ OMOJIOTHIECKON HHPOPMAIIUE:
MPUMEHATh XUMHUYECKHE, (PU3NYeCKre U MaTeMaTUYeCKue 3HAKH M CUMBOJIBI, (GOpMYIIbI, aO0OpeBUaTypy,
HOMEHKJIATYpY, UCIIOJI30BAThH U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMHU DPACIO3HABAaHUS M 3aIIUTHl MHPOpMannu, HHOOPMAIIMOHHON 0E30MacHOCTH
JMYHOCTH.

OBj1a/ieHNe YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH JIEHCTBHAMM:

1) o6enmue:

OCYIICCTBJIATD KOMMYHHKAIIUHU BO BCECX C(bean JKU3HH, aKTHMBHO Y4YaCTBOBATb B JMUAJIOrC WA
JMCKYCCHH M0 CYIIECTBY OOCYKmaeMo#l TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATH CYXKICHHS
OTHOCHUTCJIBHO BBIINNIOJIHCHUA HpeI[JIaFaeMOI\/’I 3aa4yM, YYUTBIBATh MHTCPECHI U COIrIaCOBAHHOCTH HO3I/IIII/H\/JI
JPYTrUX YY4aCTHUKOB JIMAJIOTa UM TUCKYCCHUH);

pacro3HaBaTh HEBepOAIbHBIC CpEICTBA OOIIEHHS, MOHMMAaTh 3HAYCHHWE COIMAIHHBIX 3HAKOB,
MMpEANOChIJIOK BO3HHWKHOBCHUSA KOH(i).]'H/IKTHI)IX CI/ITyaHI/II\/’I, YMETb CMAT4aThb KOH(i)J'H/IKTBI U BECTHU
IepPErOBOPHI;

BJIJIETh PA3IUYHBIMU CIIOCOOaMU OOLIEHUS M B3aMMOJCHUCTBHUSA, MOHMUMATh HAMEPEHHs IPYrux
JIIOJIEH, TPOSIBIISITh YBaXKUTEILHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (opMme hopMyaupoBaTh
CBOM BO3PayKCHHUS;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUSI C MCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) COBMeCTHAasl 1eSAITeIbHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHIHOW U MHIUBUAYAIbHON pabOThl IPU pEIICHUN
OMOJIOTHUECKOW  TpoOeMbl, OOOCHOBBIBAaTH HEOOXOAMMOCTh MPHUMEHEHUS TPYIIOBBIX  (HopMm
B3aMMOJICHCTBUS MPH PEIICHUN YUeOHOH 3a/1auH;

BBHIOMpATh TEMATHKYy M METOJAbl COBMECTHBIX JEHCTBUH € y4€TOM OOIIUX HWHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATD L[EJIM COBMECTHOM NI TEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH IEHCTBUS 10 €€
JOCTHKEHHIO: COCTABJIATH IIaH IEHCTBUI, paclpeaessaTh POJU ¢ y4€TOM MHEHUN YJaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAa4eCTBO CBOET0 BKJIAJa M KaXKJIOro y4acTHHKA KOMaHIbl B OOIIMI pe3ylnbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

mpeniaraTb HOBBIE MIPOEKTHI, OICHUBATh HWJEH C TMO3UIUU HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE TMOBEACHHE B PA3IMYHBIX CUTYalUAX, MPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBbITh WHUIMATUBHBIM.

OBJ1ajleHNe YHUBEPCATbHBIMH PEryJIATHBHBIMH J1eiiCTBUAMU:

1) camoopraHu3amus:

HCIIOJIb30BaTh OMOJOTHYECKUE 3HAHKS [UTSA BBIABJICHHUS MPOOJIEM M MX PEIICHUS B JKU3HCHHBIX U
y4eOHBIX CHTYAITUSIX;

BBIOMpATh Ha OCHOBE OWOJOTMYECKUX 3HAHUM IICJICBbIC W CMBICIIOBBIC YCTAHOBKH B CBOUX
JEHCTBHSX M TIOCTYIKAX 10 OTHOIIEHHUIO K YKUBOW MPHUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYKAFOIIUX;

CaMOCTOSITEIILHO OCYIIECTBIIATH MO3HABATENbHYIO JAEATCILHOCTD, BBIABISATH MPOOJIEMBI, CTABUTh U
bopmyaHpoBaTh COOCTBEHHBIE 3a1aul B 00pa30BaTEIbHOMN JEATEIBHOCTH U )KU3HCHHBIX CUTYAIUSX;

CaMOCTOSITEIbHO COCTaBJIATh IIJIaH pEIICHHs MPOOJeMbl € YYETOM HMEIOMIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEMOYTEHHIA;

J1aBaTh OIIEHKY HOBBIM CHTYAI[HsIM;

pacIIupsITh PaMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMUYHBIX MPEINOYTEHHIA;
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JieTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MMPHOOPETEHHBIN OTIBIT;

CocoOCTBOBATH (POPMHUPOBAHUIO U MIPOSIBICHUIO IIUPOKOM 3PYIUIIMH B pa3HbIX 001aCTAX 3HAHUH,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPPCKTHUBbBI B JACATCIBHOCTL, OLCHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQJIETh HABBIKAMH II03HABATEIbHOW pe(IeKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHHA U
MBICJIIUTCIIBHBIX IIPOUCCCOB, UX PC3YJILTATOB U OCHOBaHI/If/'I, HCIIOJIB30BAaTh HpI/IéMI)I pe(bJICKCI/II/I JUISA OIEHKU
CUTYallH, BbIOOpa BEPHOTO PELLEHUS;

YMETb OUCHHUBATH PUCKHU U CBOCBPCMCHHO IMPUHUMATDb PCHICHUSA 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U aPT'YMEHTBI IPYTUX IIPU aHAIU3E PE3YyIbTAaTOB JACATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YesloBeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yiIbTaTBl OCBOSHUS COJACpXKaHHMsS ydeOHOro mpenmera «buomorus» Ha
YTIIyOJIEHHOM YpOBHE OPHUEHTHPOBAHBI Ha obecrieueHne poUITBLHOTO
o0y4eHus ooydaromuxcs ononornu. OHM BKIIOYAIOT: crienu(uueckue st OMOJIOTHH HAaydHBbIC 3HAHWS,
YMEHUS W CIOCOOBl JIEHCTBHM IO OCBOCHHUIO, HMHTEPIIPETAIMU WU TPEOOpPa3OBAaHUIO 3HAHWM, BHUIBI
NESITeIbHOCTH 0 TMOJIyYEHUIO HOBBIX 3HAHMM U UX NMPUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX, a TaKXKe B
peaNIbHBIX KU3HEHHBIX cUTyalusax. [IpeameTHble pe3ynbTaThl MPeCTaBICHBI 110 TOAaM W3Y4eHUS.

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS ydeOHoro mnpenmera «buonorus» B 10 Kracce NOMKHBI
OTpPAXKaTh:

cOpMUPOBAHHOCTh 3HAHUM O MecTe U poJid OUOJOTMH B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TMO3HAHMM 3aKOHOB MPUPOAbI M PEIICHUU
po0JieM pallMOHAILHOTO IPUPOIOTIOIB30BAHMS, O BKJIAJIE POCCUNCKUX U 3apyOSKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BIIQJICHUE CHCTEMON OHOJOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMOJIOTMYEeCKHEe TEePMUHBI W TOHATHS (KHU3Hb, KIETKa, OpraHu3M, MeTa0oJIu3M, TOMEOCTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
ounosornueckre Teopun (kiaerounas teopus T.IlIBanna, M. lllnefinena, P. BupxoBa, XpomocomHas
Teopust HacnenctBeHHoctd T. Moprana), yuenus (H. U. BaBunoBa — o meHtpax MHorooOpasusi u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTeHUI), 3aKOHBI (€AMHOOOpPa3Hsi MOTOMKOB IEPBOTO TMOKOJICHUS,
pacuIeieHsl, YUCTOThl TaMET, HE3aBUCUMOTO HacnenoBaHusa . MeHpaens, roMoJOru4eckux psjaoB B
HacyencTBeHHOU n3menunBocT H. M. BaBuioBa), mpuHIUIB (KOMIIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHHS, HCIOJB3YeMBIX B OHOJOTHYECKHX
HCCIIEIOBAaHUX )KUBBIX 0OBEKTOB (ONMCaHUE, U3MEPEHUE, HAOII0AEHNE, SKCIIEPUMEHT);

YMEHUE BBIIETATh CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KIETOK NPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM uUHKcie OakTepuii, rpuboB, pacTeHUH, J)KMBOTHBIX
U YeJOBEKa, CTPOEHUS OPraHOB M CHCTEM OPraHoOB pAacTEHMi, >KMBOTHBIX, YEJIOBEKa, IMPOLIECCOB
KU3HEJCATSILHOCTH, TPOTEKAIONINX B OPraHW3Max PAcTeHHIA, KMBOTHBIX M YeJIOBEKa, OMOJIOTUYECKUX
nporeccoB: oOMEHa BemecTB (MeTabosiu3M), MPEeBpaIleHUs SHEpruu, OpoKeHHs, aBTOTPO(HOro Hu
rerepoTpoHOro THUMOB MUTaHUsA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a, raMeToreHesa,

20



sMOpHOTeHe3a, MOCTIMOPUOHATIBHOTO Pa3BUTHS, PA3MHOKEHUS, MHIUBUAYAJIHLHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE32a), B3aUMOJICHCTBHUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMCHHC YCTaHABJIMBATh B3aUMOCBA3HU MCKAY OpraHonaaMu KJICTKU U UX q)YHKLII/I}IMI/I, CTPOCHUCM
KJIETOK Pa3HBIX TKaHEH U UX QYHKUIUAMHU, MEXKTy OpraHaMH U CUCTEMaMH OPT'aHOB y PACTEHUHN, JKUBOTHBIX
U YeJIOBEeKa M MX (PYHKIUSAMH, MEXKAY CUCTEMaMH OPraHOB M WX (PYHKIHMSIMH, MEXKIy dTarnamMu oOMeHa
BCIICCTB, dTallaMU KJIICTOYHOT'O HHKJIA W XU3HCHHBIX LMUKIOB OPraHUM3MOB, 3TallaMU 3M6pI/IOHaJH)HOFO
Pa3BUTHS, TCHOTHIIOM U (PEHOTHIIOM, (DEHOTUTIOM H (paKTOpaMu cpesibl OOUTaHHMS;

YMCHUC BBIABJIATH OTIIMYUTCIIBHBIC IPU3HAKU )KUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ, JKUBOTHBIX U
YeJI0BEKa;

YMEHHE UCIOJb30BATh COOTBETCTBYIOIINE AapIyMEHTBI, OHOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUIS TOKAa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMCHHUC pelIaTh OHMOJIOTMYECKUE 3ala4yi, BBIABJIATE MNMPUYUHHO-CICACTBCHHLBIC CBA3U MCKIY
HCCICAYCMBIMU OMOJIOTHYECKUMU nmponeccaMu M ABJICHHUAMU, ACIIATh BBIBOJABI U IMTPOTrHO3bI HA OCHOBAHHUU
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBINOJHATH Ja00paToOpHbIe U MpaKTUYECKHe paboThl, COOMI0ATh MpaBuia Mpu padore ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTATh T'MIIOTE3bI, IPOBEPATh MX IKCIEPUMEHTAIBHBIMU CpEACTBAMHU, (HOPMYIUpPys
EJIb UCCIICAOBAHWA, AaHAJIU3UPOBATH IMMOJTYUCHHBIC PE3YIIbTATEI U ACTIATE BBIBOBI,

yYMEHHE Y9acTBOBATh B y4eOHO-UCCIIEIOBATEILCKON paboTe 10 OMOJIOTHH, SKOJIOTHH U MEIUIINHE,
MIPOBOJMMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJINYHO MPEICTABIATh OJIy4EHHBIE PE3YIbTaThl
Ha YYEHUUYECKUX KOH(PEPEeHIHUsX;

YMCHHUEC OLCHUBATH 3TUYCCKUC ACIICKThBI COBPEMCHHBIX I/ICCHG}IOBaHI/Iﬁ B oOylacTH OHOJIOTHH W
MEIUIMHBI (KIOHHPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBJICHHOE W3MEHEHHE TEeHOMa U
CO3[aHH€ TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH 0OCO3HAHHBIN BEIOOP OyayIe mpodeccuoHaTbHOM ASSITEIHPHOCTH B 00J1aCTH
OMOJIOTHHM,  MEAMIMHBI, OHOTEXHOJOTMH, BETEpUHAPUU,  CEJIBCKOTO  XO3SHCTBa,  IHILEBOMN
MIPOMBIIIJIEHHOCTH, YIIIyOJsiTh IO3HABAaTEIbHBIM HWHTEPEC, HANpPaBIEHHBIM Ha OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH TPOdeccCHu 1 MPOI0JDKEHNE OMOJIOTHYECKOT0 00pa30BaHus B OpraHU3aIUsIX CPETHETO
poheCcCUOHAITBHOTO u BBICITIETO obOpazoBaHwusI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HamMeHoBaHMe Pa3/ieJioB U TeM MPOrpaMMbl KoaunuecTBo yacon
n/n Bcero KounTtpoJbHbie IIpakTHYeckue
padoThI padoThI
1 JKvBBIE CHCTEMBI M UX U3YYCHHE 2
2 buonorus xak Hayka 1
3 Buosorus kineTku 2 1
4 XUMHUYECcKasi OpraHusanus KIeTKH 1 2
S) Crpoenue u QyHKINU KIETKU 8 1 4
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 3
KIIETKE
7 HacnencrBennas napopmanus 1 peaanu3amus 9 1
€€ B KJIETKE
8 JKW3HEHHBIN ITUKIT KICTKH 7 2
9 Ctpoenune u (yHKITUHA OPTaHU3MOB 16 1 3
1 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 3
11 I'eHeTnka — HayKa O HACIEACTBEHHOCTH U 2 1
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 11 1 2
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 5 2
14 I'eneTnka yenoBeka 3 1
15 Cenekius opraHu3MOB 4 3
16 buotexHomOrus U CHHTETHYECKAsT OUOJIOTHS 4 1 1
17 PesepBHoe Bpemst 1
OBHIEE KOJIMYECTBO YACOB 110 12 4 29

INPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoJun4yecTBo 4yacos Hara Mpumeyanue
n/n Bcero | KoHTpoabHBbIE I[IpakTuyeckue | H3y4YeHHs
padoThI padoThbI

BuoJsiorus kak nayka (1 4)

1 bronorus kak KOMIUICKCHAsI HAyKa U KaK 4acTh COBPEMEHHOTO 1
oOuiecTBa

7Kusble cucteMbl M UX u3ydeHue (2 4)

2 JKuBbI€ CUCTEMBI 1 X CBOMCTBA 1

3 YpoBHEBasI OpraHu3anusl KUBBIX CHCTEM 1

buosorus kierku (2 4)

4 VcTopust OTKpBITHS B M3ydeHus KieTku. Kierounas Teopus 1

5 MeTo 16l MOIEKYIISIpHOM U KJIeTo4HO# O6uonoruu. [lpakruueckas 1 1
pabota 1 «/3yueHne METOI0B KJIECTOUYHON OMOJOTHHI
(xpomatorpadus, anexrpodopes, muddepeHnnanpHoe
nentpudyruposanue, [11P)»

Xumuyeckasi opranusanus KjaeTtku (1 4)

6 XUMUYECKUI COCTaB KIETKU 1

7 MuHepanbHbIC BEIIECTBA KIETKU, UX OMOJOTHYECKAsT POJIb 1

8 OpraHndecKkue BenecTBa KICTKH — OCJIKH. 1

9 CaoiicTBa, knaccudukamus U GyHKIuu oenkoB. JlabopaTopHas 1 1
pabora 1 «OOHapyxeHHe O0EIKOB ¢ MMOMOIIBbIO Ka4eCTBEHHBIX
peaKuiny

10 Oprannyeckue BeueCTBA KJIETKH — YIJIEBObI 1

11 OpranuyecKkue BEIIeCTBA KICTKU — JIUTTHJIbI 1

12 | Hykneunossle kuciotel. JJHK u PHK. JIlaGopatopHas pabota 2 1 1
«HccnenoBanre HyKIEMHOBBIX KUCIIOT, BBIJIEIIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY

13 | Crpoenue u ¢pynkuu ATD. [Ipyrue Hykineo3uarpudocharsl 1
(HT®D)

14 | CexBenupoBanue [JHK. MeToapl TeHOMUKH, TPAHCKPUIITOMUKH, 1

IIPOTCOMUKHU
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15 ‘ MeTo1bl CTPYKTYpHOM OMOJIOTUH | 1

Ctpoenue u pyHkuumn kjieTku (8 1)

16 | Tums! kietok. [IpokapuoTnyeckas KieTka 1

17 | Ctpoenue sykapuoTuiecko kietku. [Ipakruueckas pabora 2 1
«W3yueHne cBONMCTB KJIETOYHOM MEMOpPaHbI»

18 | IloBepXHOCTHBIN anmapar KIETKH 1

19 | OnnomemOpanHbIe OpraHouab! KieTku. [IpakTiuueckas padota 3 1
«M3y4yeHne TBMKEHUS IIUTOIUIA3MbI B PACTHTEIIHHBIX KIIETKAX)

20 | [TomyaBTOHOMHBIE OPTaHOUIBI KJIIETKU: MUTOXOHPUH, TJIACTUIBI. 1
JIaboparopHuas padota 3 «ccnenoBanue mia3Moim3a u
JeTIIIa3MOJTN3a B PACTUTEIIBHBIX KIIETKAX)

21 | HememOpaHHBIE OpraHOMIBI KICTKH 1

22 | Crpoenue u GYHKIUH sIpa 1

23 | CpaBHUTENIbHAS XapaKTEPUCTHKA KIIETOK dykapuoT. JlabopaTtopHas 1
pabora 4 «3ydeHne cTpoeHuUs KIETOK Pa3TUIHBIX OPTaHU3MOBY

O0MeH BelecTB M NMPeBpallleHHe YJHePruu B KieTke (9 1)

24 AcCCUMMITALIHS ¥ TUCCUMIISIIIAST — JIB€ CTOPOHBI METabO0IMU3MA. 1
Tumsr o0OMeHa BEIeCTB.

25 | KontponwHas padota 1. Tema: buonorus kietku 1

26 | depMEHTATUBHBIN XapaKTep PEAKINi KIETOYHOTO METaboIu3Ma. 1
JlabopaTtopHas pabota 5 «/3yuenue pepMEeHTaTUBHOTO
pacilerneHus IepoKCHAa BOAOPOIa B PACTUTENbHBIX U JKUBOTHBIX
KIIETKaX»

27 | benku-akTuBaTOpHI M OCITKU-UHTHOUTOPBI 1

28 | ABTtoTpodHBII THII 0OMeHa BemecTB. DOTOCHHTE3 1

29 | XemocuHre3. JJaboparopHas padota 6 «CpaBHEHHE MPOIIECCOB 1
(dhoTOCHHTE3a U XEMOCHHTE3a)

30 | AHaspoOHble opranu3Mbl. Buibl Oposkenus. JlaboparopHas paboTa 1
7 «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXaHUS

31 | AspoOHble OpraHu3Mbl. DTarbl SHEPTeTUYECKOro 0OMEHa 1

32 | DHeprus MeMOpaHHOTO rpagueHTa npoToHoB. Cunte3 ATO: 1
pabota npotoHHOM AT®-cHHTAa3BI

Hacaencreennas nngopManus 1 peajusanus eé B kjerke (9 1)

33 Peaknum MatpuyHOro cuHTE3a 1

34 | Tpanckpunuus — marpuulbii cunte3 PHK 1
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35 | Tpaucusiiwst u €€ dTarnbl 1

36 | KogupoBanne aMuHOKUCIIOT. Pok pubocom B OnocuHTE3€e Oenka 1

37 | Opranusanus reHOMa y IPOKapHOT U DYKapuoT 1

38 | MonekynisipHble MEXaHH3MBbl SKCIIPECCHU T€HOB Y 9YKapHOT 1

39 | Bupycsl — BHeKseTOUHBIE ()OPMBI )KU3HU U OOJIHUTaTHBIE 1
napa3uthl. [Ipaktuueckas padbora 4 «Co3gaHue MOJIETIU BUPYCa»

40 | BupycHbie 3a001eBaHsI Y€IOBEKA, )KUBOTHBIX, PACTCHUI 1

41 | HaHOTEXHOJOTUYU B OMOJIOTHH U MEIHUIIHMHE 1

ZKu3HeHHBIH MK KjaeTkH (7 4)

42 JKu3HEeHHBIN HUKIT KIETKHA 1

43 | Marpuunsrii cuates JJIHK 1

44 | Xpomocomsl. JIJaboparopHas padora 8 «3ydeHne XxpoMocom Ha 1
TOTOBBIX MUKPOIIpEnapaTax»

45 | JleneHue KICTKH — MHTO3 1

46 | Tuns! knetok. Kaprnokunes u nurokunes. JlaboparopHas pabora 9 1
«Halmronenne MyuTo3a B KJIeTkax KOHYHMKA KOpeIIka Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuust >KM3HEHHOTO 1MKJIA KJIETOK 1

48 | KontpoawsHas pabora 2. Tema: JKu3HEHHBIHN UK KICTKH 1

Crtpoenue u GpyHkuumn opranu3mMos (16 4)

49 Opranu3Mm Kak eIMHOE 11eJI0e 1

50 | Tkanu pacrenwmii. JlabopaTtopnas padora 10 «M3yuenue TkaHei 1
pacTeHui»

51 | Tkanu >XMBOTHBIX M YesoBeka. JlabopaTopnas padora 11 1
«M3ydyeHne TKaHel KUBOTHBIX)

52 | Opransl. Cuctemsl opranoB. JlabopaTopHas padota 12 «3ydeHue 1
OpPraHoB I[BETKOBOT'O PACTECHUS

53 | Onopa tena opranu3MoB. J[BIKeHHE OPraHU3MOB. 1

54 | [luranue opraHnu3MoB 1

55 | Ilutanue nMo3BOHOYHBIX KUBOTHBIX. [IHIieBapuTenpHas cucreMa 1
YeloBeKa

56 | JlpIxaHue OpraHu3MoB 1

57 | JIpixanue mO03BOHOYHBIX JKUBOTHBIX U YEJIOBEKA 1

58 | TpaHcHOPT BElIECTB Y OPraHU3MOB 1

59 | KpoBeHocHas cucTeMa MO3BOHOYHBIX )KUBOTHBIX U YETIOBEKA 1
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60 | Beizenenue y opranuzMoB 1
61 | 3amuTa y OpraHu3mMoB 1
62 | mmyHHast cuctema 4emoBeka 1
63 | PazmpauMoCTh U peryisinusi y OpraHu3MOB 1
64 | 'ymopanpHas peryasius 1 SHIOKPUHHAs CUCTeMa )XHUBOTHBIX U 1 16.02
YeJI0BeKa
Pa3mMHo:KeHHe U pa3BUTHE OPraHu3MoB (8 4)
65 | ®opMbI pa3MHOKEHUS OPTAHU3MOB 1 19.02
66 | IlomoBoe pa3MHOKEHHE 1 22.02
67 | Meiio3 1 26.02
68 | I'amerorene3. OOpa3oBaHue U Pa3BUTHE TIOJIOBBIX KJIETOK. 1 29.02
JlabopaTtopHnas pabdota 13 «M3yueHnue cTpoeHHSs MOJOBBIX KIETOK
Ha TOTOBBIX MHKPOTIPEIIapaTax»
69 | MaamBuayanpHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1 01.03
70 | 3akiajka OpraHoOB U TKaHEH W3 3apOIBIIICBBIX JINCTKOB 1 04.03
71 | Poct u pa3ButHe kuBOoTHbIX. JlabopaTtopHas padota 14 1
«BpIsBIIEHNE TIPU3HAKOB CXOJICTBA 3apOIBIIICH TTO3BOHOYHBIX
KUBOTHBIX)»
72 | PasmHOXeHuUe U pa3BuTHE pacteHuid. JlaboparopHas padota 15 1
«CTpoeHHe OpraHoOB Pa3MHOKEHUSI BBICIIIUX PACTCHUN»
I'eneTHKka — HayKa 0 HACJIEJACTBEHHOCTH M H3MEHYHUBOCTH OPraHu3MoB (2 1)
73 | UcTtopust cTaHOBJICHUS M Pa3BUTHS T€HETUKH KaK HAYKH 1
74 | OcHOBHBIC TTOHATHS U CUMBOJIBI TeHETUKH. JlabopaTtopHas paboTa 1
16 «/Ipo3oduia Kkak 00BEKT T€HETHYCCKUX HCCICTOBAHUI
3aKoHOMEePHOCTH HacjaeAcTBeHHOCTH (11 v)
75 | 3aKOHOMEPHOCTH HACJIeIOBAaHUS MTPU3HAKOB. MOHOTHOpHIHOE 1
ckpenuBanue. [IpakTrueckas padota 5 «M3yueHue pe3ynbTaToB
MOHOTHOPHTHOTO CKPEIIMBAHUS Y IPO30(OUIIBI»
76 | llutonoruyeckre OCHOBHI MOHOTHOPUTHOTO CKpPEIIMBAHUS 1
77 | Anamusupyroliee ckpeniiBanue. HerosiHoe JoOMUHUPOBaHUE 1
78 | Jurubpuanoe ckpemuBanue. [Ipaktuueckas padora 6 «M3ydenue 1
PE3yNbTAaTOB AUTHOPUAHOTO CKPEIIMBAHUS Y JPO30(DUITBDY
79 [{uToNIOTHYECKUE OCHOBBI TUTHOPUTHOTO CKPEITMBAHUS 1
80 | CuemnuieHHO€e HacieI0BaHUE TPU3HAKOB 1
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81 | KontpousbHas padota 3. Tema: PasmMHOKeHHE U pa3BUTHE 1
OpraHu3MOB.

82 | XpomocoMHasi TEOpHS HACIEICTBEHHOCTH 1

83 | I'enernka mona 1

84 | I'eHoTHIT KaK IEJIOCTHASI CHCTEMA 1

85 | 'eneTnueckuii KOHTPOJIb PA3BUTHUS PACTCHUM, )KUBOTHBIX H 1
9eJI0BeKa

3aKOHOMEPHOCTH U3MEHYHBOCTH (5 4)

86 | M3MeH4YMBOCTH MPHU3HAKOB. B/l N3MEHYHBOCTH. 1
Mo mmdukannoHHast “3MEHYHBOCTb.

87 | BapmaunoHHBIH psi M BapuanmoHHas kpusas. JlaboparopHas 1
pabota 17 «MccnenoBanue 3akoHOMEpHOCTEN MOIU(PUKALTNOHHON
M3MEHYHBOCTH. [locTpoeHNE BapHAIMOHHOTO Psifa U
BAPHUALIMOHHON KPUBON

88 | 'emoTummyeckas n3MeHUNBOCTh. KOMOMHATHBHAS N3MEHYHBOCTD 1

89 | MyranmnonHast n3MeHYHBOCTb. [IpakTHueckas pabora 7 « Myramuu 1
y J1po30(¢uibl (Ha TOTOBBIX MUKpOIIpEnaparax)»

90 | 3aKOHOMEPHOCTH MYTAIIMOHHOTO IMpoIlecca. DMUTeHETHKA U 1
SIUT€HOMUKA

I'eneTruka 4enoBexa (3 4)

91 | I'eneruka uenoBeka. [Ipaktuueckas padora 8 «CocraBieHue u 1
aHaJiu3 POJIOCIOBHOM»

92 Mertoapl MEIUIIMHCKON T'€HETUKHU 1

93 | 3HayeHHre METUIIMHCKOM I€HETUKH B MPEAOTBPAILIEHUH U JICUEHUN 1
reHeTUYECKUX 3a00JIeBaHMil YeIoBeKa

Ceseknusi OpraiusmoB (4 4)

94 | OcHoBHbIC TOHATHUSA cenekuun. JJabopaTtopHas padora 18 1
«M3yueHne copToB KyJIbTYPHBIX PACTEHUHN U MOPOJ TOMAIIHUX
KUBOTHBIX)»

95 | Meroasl ceneKIMOHHOK paboThl. JJabopaTtopHas padora 19 1
«M3yueHne METOZI0B CEJIeKIIUU PACTCHHID)

96 | JlocTmkeHus CeNeKINN PacCTeHU 1 )KUBOTHBIX. [IpakTnyeckas 1
pabota 9 «IIpuBuBKa pacTeHUI»

97 | CoxpaHeHue, U3yuyeHHe U UCNOJIb30BaHUE FeHETHYECKUX PECYPCOB 1

buorexHoJ10rus U CMHTeTHYeCKas OuoJiorus (4 4)
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98 | buoTexHOJIOTHS KaK HAyKa U OTPacib MIPOU3BOJICTBA. 1 1
[TpakTnueckas pabora 10 «M3ydeHne 00beKTOB OMOTEXHOJIOTUID)

99 | KontposbHas pabota 4. Tema: ['eHeTnKa yenoBeka. 1

100 | OcHOBHBIE HANpaBJICHUSI CHHTETHYECKON OMOJIOTHH 1

101 | XpomocomHas v TeHHAsI HEXKeHEepUs. MeTUIIMHCKHE 1
OMOTEXHOJIOTHH

PesepBHoe Bpems (1 u)

102 | PesepsHslii ypok. [ToBTOpeHue, 00001IeHHEe, CHCTEMAaTH3 AN 1
3HAHUI

OBHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 102 29
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

* buonorus, 10 knacce/ [laceunnk B.B., Kamenckuii A.A., Py6nioB A.M. u npyrue; moj
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3marensctBo «IIpocsemienue

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1. [Tonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 10 kinacc. Metoauueckoe
nocobue.- M., Benrana - I'pad, 2019;
2. [Tonomapera M. H. bruosorus. 10 xnace. Pabouas rerpans. — M.; «Benrana-I'pady.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «Equnas xomtekuus [{uppossix O6paszoBatensHbix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponHbIit yueOHUK «BHOTOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue keTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumus
6. http://evolution2.narod.ru/index.htm - sBororust

7. http://nrc.edu.ru/est/r4/ - Guonoruueckast KapTHHA MUPa
8. http://planete-zemlya.ru/ - Tlnanera 3emis

9. http://ecologysite.narod.ru/index.html - skomorwus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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