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HOACHUTEJIBHASA 3AIIUCKA

[Tporpamma no yuebnomy npenmety "buonorus” (manee - Ouonorus) Ha ypoBHE cpeqHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®denepanuny, @I'OC COO, Konnenuuu mnpernogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUN (henepanbHOl paboueil mporpaMMbl BOCITUTAHUS.

VYueOHnsbiii npeamer «buonorusy yriyonéaHoro ypoHs uzydeHus (10—11 kmaccel) siBIsieTcsi OJHUM U3 KOMIIOHEHTOB IIPEAMETHOW 001acTH
«EcTtectBeHHO-HayuHBbIe TIpeaMeThi». CormacHo monoxkeHusM OI'OC COO npodunbHbIe y4eOHBIE TPEIMETHI, H3ydacMble Ha YrIyOJIEHHOM
YpOBHE, SABJISIIOTCS criocobom auddepeHunanuy o0ydyeHus Ha ypoBHE cpeiHero oouiero oopa3oBaHus U MpU3BaHbl 00ECIEUYUTh TPEEMCTBEHHOCTD
MEX/1y OCHOBHBIM OOIIKUM, CPETHUM OOIINM, CPEAHUM MPO(ECCHOHANBHBIM U BBICIINM 00pa3oBaHueM. B To ke BpeMs KaKIbli U3 3TUX Y4eOHBIX
MIPEeIMETOB JIOJKEH ObITh OPUEHTUPOBAH HAa MPUOPUTETHOE pelieHre 00pa3oBaTeNIbHBIX, BOCIUTATEIbHBIX U PAa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX C
npodopueHTaIel 00yJalomMXCsl W CTUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOH O0JaCTH HAy4YHOTO 3HAHMSA, CBS3aHHOTO C OWOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[IporpamMma no yuebHomy npeamery "buonorusa" maér mpencraBieHHe O LEMH U 33Jadax U3ydeHHus yuyeOHoro mpenmera «buomorus» Ha
yriayOn€HHOM YpOBHE, ONpeeNseT 00si3aTesibHOe (MHBapUAHTHOE) MPEIMETHOE COJIEp)KaHue, ero CTPYKTypUpOBaHUE MO pasfieliaM U TeMaw,
pacmpezelieHue 10 KJlaccaM, pEKOMEHAYET IOCJIEI0BaTeIbHOCTh M3yueHUs Yy4yeOHOro martepuaiga € Y4€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKU Yy4eOHOro Impolecca, BO3paCTHbIX 0coOeHHOCTel oOywatomuxcsa. B mporpamMme mno 6uosioruu peain3oBaH
MPUHIMIT TPEEMCTBEHHOCTH C H3y4YeHHMEM OHOJIOTMM Ha YypOBHE OCHOBHOrO o0Imiero oOpa3zoBaHus, Ojarojaps ueMy MpOCMaTpHUBaeTCs
HAMpPaBIIEHHOCTh Ha TMOCIEAYIOUIee pPa3BUTHE OMOJOTHYECKUX 3HAHWI, OPUEHTHPOBAHHBIX Ha (HOPMHpPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUYECKOTO MBIIUIICHUS, TMPEACTABICHUN O 370poBOM oO0Opa3e »H3HM, HAa BOCHHTAHHWE OEPEKHOTO OTHOIIEHHS K
OKpY’Karole mpupoaHou cpene. B mporpamme 1mo OMONIOTHHM TakKe MOKa3aHbl BO3MOXKHOCTH y4ueOHOro mpenmera «buomorus» B peanuzanuu
tpeboBanuit ®I'OC COO Kk mmaHUPyeMbIM JTUYHOCTHBIM, METAlpPEAMETHHIM U MPEeIMETHBIM pe3yjibTaraMm OOydeHHs U B (HOPMHUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIBbHOM EATENILHOCTH 00yYaroIUXCsl M0 OCBOCHHMIO COZAEP)KaHUs OMOJOrMYecKoro oOpa3oBaHUsl HA YPOBHE
cpenHero o0Iero oopa3oBaHus.

VY4eOubiii npeamer «buosorus» Ha YpOBHE cpeaHero oouiero oOpa3oBaHHMs 3aBepllaeT OMOJIOrMYeckoe oOpa3oBaHHE B IIKOJIE U
OpPHEHTUPOBAH Ha pacIIMpeHHe U yriIyOJeHHe 3HaHUN OOydaroIIMXCs O JKMBOW NMPHUPOJE, OCHOBAX MOJIEKYJSPHOM M KJIETOUHOW OMOJIOrHH,
SMOPHOJIOTUU ¥ OUOJOTHH PAa3BUTHUS, TEHETUKHU, CETEKIIMH, OMOTEXHOIOIUH, BOJIFOLIMOHHOTO YUEHUS U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buonorusi» Ha yriyO0JIEeHHOM YpOBHE OPUEHTHMPOBAHO Ha IMOATOTOBKY OOYYarOIIMXCS K MOCIEAYIOLIEMY
MOJIyYE€HHUI0 OMOJIOTHYECKOro o0pa3oBaHMs B By3ax M OpraHM3alMsIX cpenHero npodeccunoHanbHOro obOpasoBaHus. OCHOBY €ro coaep>KaHus
COCTaBIISIET CUCTEMa OMOJIOTMYECKMX 3HAHUMU, MOJYYEHHBIX NPU H3y4YeHHH OOYYaroIIMMHUCS COOTBETCTBYIOIIMX CHUCTEMAaTHYECKHUX pa3fiesioB
OMOJIOTMU Ha YpOBHE OCHOBHOro obmiero obpazoBanus, B 10—11 kmaccax 3TH 3HaHMS MONy4aroT pa3BUTHE. Tak, pacHIMPEeHbl M YIIyOJieHbI
OMOJIOrMYeCKHEe 3HAHUS O PACTEHUSIX, KUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me YeraoBeKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH, JOTOJTHUTEIHHO
BKJIIOUEHBI OMOJIOTUYECKHE CBEJEHHUS MPUKIAJAHOIO M IOMCKOBOTO XapakTepa, KOTOpble MOXKHO MCIONb30BaTh KAaK OPHEHTUPBI IS
nocjenyoomero Beioopa npodeccun. Bo3moxkHa Taxke MHTErpanus OMONOTHYECKUX 3HAHUHM C COOTBETCTBYIOUIMMHU 3HAHHMSAMH, MOJyYCHHBIMH
00y4aroNUMUCS MPU U3YYeHUU (HUZUKHU, XUMHUH, Teorpaduu 1 MaTeMaTUKH.



CrpykTypa mporpammsl 1o yuyebnomy npeamery "buosiorus" orpajkaeT CHCTEMHO-YPOBHEBBIH M 3BOJIOIMOHHBIN MOAXOIBI K M3YYECHUIO
6uosiornu. CorjaacHo UM, U3y4arOTCS CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTepHBIE JUISl JKUBBIX CHCTEM PAa3HOTO YPOBHS OPraHU3ALUH, IBOJIOIHU
OpPraHMYECKOro MHpa Ha 3emjie, COXpaHEeHUs OMOJIOrHYecKoro pazHooOpasus miaHeTsl. Tak, B 10 kjacce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U
KJIETOYHOM Ouosiornu, SMOpUOJIOTMM U OWOJIOTUM pPa3BUTUS, TEHETHKU U CEJIEKIUH, OWOTEeXHOJIOTMH W CHHTETHYECKOH OHOJIOoruw,
aKTYaIM3UPYIOTCS 3HAHUS 00YyYarommxcsi Mo OOTaHMKE, 300JI0TUH, aHATOMUH, (pu3nonorun 4enoBeka. B 11 kimacce m3ydaroTcsi 3BOJTIOIMOHHOE
y4eHHe, OCHOBBI SKOJIOTHH U yueHue o onocdepe.

VYueOuslif mpenmer «buonorusy» npusBaH 00eCeUynTh OCBOCHHE 00YYaIOIIUMUCA OMOJIOTHYECKUX TEOPU U 3aKOHOB, UACH, IPUHIUIIOB U
MpaBUJL, JIEXKAIIUX B OCHOBE COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTHHBI MHUpA, 3HAHUI O CTPOCHUU, MHOT000pa3uu U OCOOEHHOCTAX KJIETKH,
Oopranusma, MOMYJSALUU, OHOLEHO03a, SKOCHCTEMbI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKEHMSIX, COBPEMEHHBIX HCCJICJOBAHHUSIX B OHOJIOTHH,
MIPUKIIQJHBIX acreKTax OMOJOTrHYecKuX 3HaHWH. [ pa3BUTHS M MOAEpKAHHUS UHTEpeca 00YJaromuXcsi K OMOJIOrHU HAPsLy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepuajia B COJCpPKAHWW NPOTPaMMbI IO OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBICHHS W
pa3BUTHA TOW WJIM MHOM 00JIacTH OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYOCKHBIX YUYEHBIX B PEIICHHWE BAXKHEUIINX OMOIOTHMYECKUX U
HKOJIOTHUECKUX MPOOIEM.

Lenp m3yuenust yuebnoro mpenmera «buonorus» Ha yriyOI€HHOM ypOBHE — OBIIAJICHHWE OOYYAIOUIMMHCS 3HAHUSIMH O CTPYKTYpPHO-
(YHKIMOHATHLHON OpPraHU3aIMH KUBBIX CHCTEM Pa3HOTO PaHTra M MPHOOpPETeHNEe YMEHHUH HCIIOB30BaTh 9TH 3HAHUS B (DOPMUPOBAHUH HHTEpEca K
onpeaenéHHoi obractu MpodhecCHOHANBbHOM JeSTeNbHOCTH, CBA3aHHON ¢ OHONIOTHEH, WU K BBIOOPY yueOHOro 3aBeleHHus AJs MPOAOKEHHUs
Ouooruueckoro oopa3zoBaHusl.

JlocTmkeHue 1enu u3ydeHus yueonoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIISIYIOIINX 3a/1a4:

OCBOCHHE O0YYAIOMIMMHUCS CHCTEMBI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHUECKUX TEOPHSX, KOHICIIUIX, THIIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTAX WU TMpaBHJaX, COCTaBJSAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYK KapTHHY MHpPA; O CTPOEHUHM, MHOTrooOpa3uu H
0COOEHHOCTSIX OHOJIOTMUECKUX CcHCTeM (KJeTKa, OpraHu3M, MOMYJsAlus, BUA, OuoreoneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPBITUSAX H
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOUIMXCS C METOJaMH TIO3HAHHS JKUBOW TIPUPOJBI: HCCIEAOBATEILCKUMH METOJAaMH OHMOJOTHYECKHX HAyK
(MOJIEKYJIIDHOM M KJIETOYHOW OHMOJOrMM, 3MOPHUOJIOTUM M OUOJIOTHMHM Ppa3BUTHUS, TEHETHKH M CEJNEKIMH, OMOTEXHOJOIMH W CHUHTETHYECKOM
OMO0JIOTMH, NTAJIEOHTOJIOTUH, YKOJIOTHH); METOJIaMU CaMOCTOSATENBHOTO MPOBEACHUSI ONOIOTHYECKUX HCCIIEOBAHUM B J1aOOpPaTOpUU U B MPUPOJIE
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

OBJIQJICHUE OOYYAIOIIUMHUCS YMEHHSMH: CaMOCTOSTEIBHO HAaXOIUTh, aHAIM3UPOBATh W HCIIOJIB30BaTh OWMOJIOTHYECKYIO HH(OPMAIIHUIO;
MOJIb30BAaThCA OHMOJOTHMYECKONH TEPMHUHOJOTHEH U CUMBOJIMKOW; YCTAaHABIMBATh CBS3b MEXKIY pa3BUTHEM OHOJIOTUM M  COIMAIIBHO-
HKOHOMHUYECKUMH U IKOJIOTHUYECKUMH MPOOIeMaMH YeJIOBEUECTBA; OLEHUBATD MOCIEICTBHS CBOCH JIESTENbHOCTH 110 OTHOUICHHUIO K OKPY’KarolIen
MPUPOJTHON cpele, COOCTBEHHOMY 3J0POBBIO W 3J0POBBIO OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBATH W COONIOAATH MEPHI TPO(IIAKTHKA
WHQPEKIMOHHBIX 3a00JIEBaHMIA, TIPAaBUIIA TIOBEJCHUS B TIPUPO/IEC U 0OecieueHus1 0€30I1aCHOCTH COOCTBEHHOM KU3HENEATSIIbHOCTH B YPE3BBIYaHBIX
CUTYaIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHUS B 00JIACTH OMOJIOTHY;



Pa3sBUTHC Y OGY‘I&IOH_[I/IXCH HWHTCJUICKTYAJIbHBIX W TBOPUYCCKHUX cIIocoOHOCTEH B nponecce 3HaAKOMCTBA C BBIAAOIIMUMUCA OTKPBITUAMU U
COBpPCMCHHBIMU HCCJIICIJOBAHUAMH B 6I/IOJIOI‘I/II/I, pemacMbIMH CHO HpO6HeMaMI/I, MGTOHOHOFHCﬁ OHOJIOTHYECKOTO HUCCIICA0BaHuA, MNPOBCACHUA
AKCIIEPUMEHTAJIBLHBIX HUCCIEA0BaHUMN, pelIeH s OMOIOTUYECKUX 3a/1a4, MOJAECTUPOBAaHUS OMOJIOTHYECKUX O0BEKTOB U MPOLIECCOB;

BOCIUTAHHE Yy OOYYaroIMXCs IIEHHOCTHOTO OTHOUICHMSI K JKMBOM MNpUpPOJE B LIEJIOM U K OTICIbHBIM €€ O00BbeKTaM U SIBJICHUSM;
(bopMHpOBaHKE SKOJIOTMYECKOM, T€HETUYECKON TI'paMOTHOCTH, OOIIEH KyJIbTYpbl MOBEIEHHS B NPUPOE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUIM;

npruoOpereHue 00y4YaroMMKCS KOMIIETEHTHOCTH B PallMOHAJILHOM IPHUPOJIONOIL30BaHUU (COOIIOCHHE MPaBWI MOBEICHUSI B MPUPO/IE,
OXpaHbl BHJIOB, SKOCUCTEM, OuOCGEpbl), COXPAHEHHWU COOCTBEHHOIO 3I0POBbS U 370POBbS OKPYXAOMMX Jitojaed (CoOmoaeHusT Mep
npodunaktuku 3aboneBaHuii, obecrieueHne O0€30MacHOCTH >KM3HEACSITENbHOCTH B UYPE3BbIUAWHBIX CUTYalUSX HPUPOJHOTO U TEXHOTEHHOIO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUsI OMOJIOTHYSCKUX 3HAHUI M YMCHHH B IIOBCETHEBHOMN KHU3HU;

CO3JIaHME YCIIOBHH JJIsi OCO3HAHHOTO BbIOOpa OOYYArOIIMMUCS WHAWBUAYAILHOW 00pa30BaTeIbHON TpPAaeKTOPHH, CIIOCOOCTBYIOUICH
MocleAyIoIeMy MpodeccuoHaIbHOMY CaMOOIPEIeTICHHIO, B COOTBETCTBUU C MHAUBHUIYaIbHBIMU HHTEPECAMU U TIOTPEOHOCTSIMHU PErvoHa.

OO11ee yKcno 4acoB, OTBE/ICHHBIX HA M3Y4YeHHE OMOJIOTUM Ha YIIyOJIeHHOM YpOBHE CpelHero oouiero oopazoBanus, cocrapiseT 204 yaca:
B 10 xmacce — 102 vaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Hezemio).

OT0op OpraHm3aMOHHBIX (OPM, METOAOB U CPEACTB OOyUeHHUs OMOJIOTUM OCYHIECTBISIETCS C y4€TOM CHenn(UKHA €ro CoiepKaHus U
HAMPAaBIEHHOCTH Ha MPOJI0JKEHUE OUOIOrMUECKOTr0 00pa30BaHUs B OpraHU3alUAX CPEAHETO MPOo(ecCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.

OO0s13aTEeNBbHBIM YCIOBUEM MPH 00y4eHUH OMOJIOTUH Ha YTIyOJIEHHOM YPOBHE SIBIISIETCS TPOBECHUE TA00OPATOPHBIX U MIPAKTUUYECKUX PadOT.
Taxoxe ydacTtue 06yqa}01unxc;1 B BBINIOJIHCHUHN IMTPOCKTHBIX U y‘ICGHO-I/ICCJIeI[OBaTeJII)CKI/IX pa60T, TEMATHUKA KOTOPBIX ONPCACTACTCA YUUTCIICM Ha
OCHOBE AMEIOIINXCS MaTEPUAIbHO-TEXHUYESCKUX pecypcoB 5 MECTHBIX HPUPOTHBIX YCIIOBHH.



COJAEPKAHUE OBYYEHUA
10 KJTACC

CopepxxaHue MporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY rocyAapcTBEHHOU ntorosoil arrecrauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHas Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3BuTusi Ouonoruu. buonornueckue Haykd M H3ydaeMble HUMHU
npo6yembl. DyHIaMeHTaNbHbIE, IPUKIIAJHbBIE U TOMCKOBBIC HAYYHbIE UCCIICTOBAHMS B OUOIOTHH.

3nayeHne OWoOJOTHH B (DOPMUPOBAHMHM COBPEMEHHOW €CTeCTBEHHO-HAy4yHOW KapTHHbI Mupa. [Ipodeccun, cBs3aHHBIE C OHUOJIOTHEH.
3HaueHue OMOJIOTMH B IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA: MEUIIMHE, CEIbCKOM X035 CTBE, IPOMBILIIIEHHOCTH, OXPaHE MPUPO/IBL.

JdeMoncTpanmun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I'. Mennens, B. . Bepuanckuii, . I1. [1aBnos, U.
N. Meunukos, H. 1. Basunios, H. B. Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabnuiet u cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMny, «CrcreMa OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXuBble cucteMbl Kak mpeaMeT u3ydeHus Ouosoruu. CBoMCTBa KHUBBIX CHCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTh M
LEJIOCTHOCTh, CIIO)KHOCTb M YINOPSAJOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTaHM3alUs, CAMOBOCIPOM3BEICHHUE, PpPa3IpaKUMOCTh,
U3MEHYUBOCTB, POCT U pa3BUTHE.

YPpOBHU OpraHu3aluu KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIIE€TOYHbIN, TKAHEBBII, OPraHU3MEHHBIN, TOMYISIUOHHO-BUIOBOM, YKOCUCTEMHBII
(OmoreonieHoTHueckuit), 6uocdepnslii. IIpomeccrl, mpoucxoasdue B KUBbIX cucTeMax. OCHOBHBIE NMpH3HAKH >KUBOro. JKu3Hp kak Qopma
CylecTBOBaHMs MaTepuu. Hayku, n3ydaromue )KuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aliu.

Nzyuenune xuBbIX cucteM. Metoasl Ouonornueckod Hayku. HaOmropeHue, m3MepeHHe, SKCIEPUMEHT, CHUCTEMaTH3alls, MeTaaHallu3.
IlonsTie 0 3aBUCMMOM M HE3aBUCUMOW nepeMeHHoOW. [lnmanupoBanue skcnepumenTta. [locTtanoBka u mposepka runores. HyneBas rumoresa.
[Tonatue BBIOOpPKM U e€ nocToBepHOCTh. Pa3bpoc B Ouonornuyeckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX pe3yabTaToB. [IpuunHBI
UCKa)KEHUS pe3yNbTaTOB IKCIIEPUMEHTA. [[OHATHE CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «OCHOBHBIC TIPU3HAKH KU3HUY, «buosornueckue cuctems», «CBOMCTBA JKMBOM MaTepun», «YPOBHH OpTraHHU3AIUU
XKUBOU MpUpoabl», «CTPOEHHE XKUBOTHOM KIIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOr0 OpraHu3May, «buoreoneHosy,
«buochepay, «MeToibl U3y4EHUS JKUBOU TIPUPOIBIY.

O6opynoBanue: 1ab0paTopHOE 00OPYIOBAHKE JIJIsl TPOBENCHMS HAOIIOICHUI, N3MEPEHHH, SKCTIEPUMEHTOB.



IIpakTnueckas padora «/cnonp3oBaHUE pa3IUYHBIX METOI0B IIPU U3YUEHHUH KUBBIX CUCTEM).

Tema 3. Brnosnorus kierku

Kietka — cTpykTypHO-(YHKIIMOHANIbHAS €IMHMIIA )KUBOTO. McTOopus oTkpeiTHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas Teopust
(T. llIBanH, M. IIneitnen, P. Bupxos). OCHOBHBIE ITOJI0KEHUSI COBPEMEHHOHN KJIETOYHOW TEOPUH.

MeTtoabl MOJEKYJISpPHOW H KJIETOYHOW OHOJOTMH: MHUKPOCKOMMs, Xpomarorpadus, 31eKTpodopes, MEeToJ MEUYeHBIX aTOMOB,
muddepeHanbHOe HEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @ OUKCUPOBAHHBIX KIemoOK. IEKTPOHHAs MHUKPOCKOIIHS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JdeMmoHcTpamun

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

TaOmuis! u cxeMbl: «CBETOBOM MUKPOCKOM», «JIEKTPOHHBIN MUKpOCKOI», «McTopus pa3BUTUS METOJOB MUKPOCKOIITHI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTE€pUAIbHBIX KJIETOK.

IIpakTnueckass paGora «l3ydyeHue MeTomOB KJIETOUHOM Ouonoruu (xpomarorpadus, snektpodopes, nuddepenmaiboe
ueHtpudyruponanue, [1LP)».

Tema 4. XumMuveckasi OpraHu3anus KiIeTKU

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMUKPO3JIEMEHTHI. Boma u €€ poip Kak pacTBOPUTENS, PEarcHTa, y4acTHE B
CTPYKTYPUPOBAHUH KIJIETKH, TEIUIOPEryJsiui. MuHepalibHbIe BEIECTBA KJIETKHU, UX OMojoruyeckas pojb. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuydeckue BelecTBa KJIeTKU. buonornueckre nonumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0eaKkoB. CTPYKTYpbl O€IKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka, HenTHAHAs CBA3b. BTopuuHas, TpeTWYHas, 4YeTBEpTHYHAs CTPYKTypbl. JleHarypaums. CBolicTBa O€NKOB.
Knaccudukanus 6enxoB. buonornueckue GyHKun 0enkoB. [lpuonul.

VYraeBoasl. MoHOcCaxapuisl, Jucaxapubl, OJIMrocaxapusl U noaucaxapuabl. OOmuil miaaH CTpoeHus M (PU3NKO-XMMUYECKHE CBOMCTBA
yraeBoioB. buonornyeckue QyHKIIMHU YTIE€BOI0B.

Jluunel. T'mapodunbHo-ruapodoOHbIe cBoMcTBa. Knaccuduxanus nunuaos. Tpurnuuepuabl, @ochonunuibl, BOCKH, CTEPOUIbL.
buonornueckne ¢yHkuuu aunuaoB. OOmme cBOHCTBa OHOJOTMUYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnorel. JIHK n PHK. Crpoenne HyknenHoBbIx kucioT. Hykneormael. [lpumHimn xomrmuiemeHnTapHocTH. IIpaBuio
Yapradda. Crpykrypa JJHK — nBoitnas cniupans. Mectonaxoxaenue u ouonornueckue pyakunn JJHK. Bugsr PHK. ®ynkiiun PHK B kietke.

Crpoenue monekynbl AT®. Makpospruyeckue cBsizu B Mosiekyie AT®. buonornueckue ¢pynkinuun AT®. BoccTraHoBIeHHbIE IEPEHOCUNKH,
ux (QyHKIMHU B KIeTKe. Jpyeue nykneosuompugpocpamor (HTD). Cexenuponanue JJHK. Memoowv: cenomuku, mpanckpunmomuxu, npomeomuxu.



CrpykrypHasi Ouosiorusi: OMOXMMHUYECKHE U OMO(U3MYECKHE WCCIEAOBAHUS COCTaBa M IMPOCTPAHCTBEHHON CTPYKTYyphl OHOMOIICKYIL
Mooenuposanue cmpykmypvl u @QyHKyu OUOMONEKY U Ux Komniekcos. Komnviomepuwiti ouzaiin u opeanHuyeckuil cunmes OUOMONEKYL U UX
HEenpupooHvIX AHAI0208.

JdemoHcTpauuu

[Hoptpertsr: JI. [onunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxiun, ®. Caurep, C. [Ipy3unep.

Juarpammsbl: «PacrpeznesneHyie XMMHUYECKMX JJIEMEHTOB B HEKHUBOW Ipupone», «PacrnpenencHue XMUMHYECKUX 3JIEMEHTOB B JKUBOU
IPUPOL».

Tabmuiper u cxembl: «llepuoanueckas Tabnuma XUMHUYECKHX OJJIEMEHTOBY», «CTpoeHHMEe MOIJIeKYlbl BoAbl», «BeimiectBa B cocraBe
opranu3zMoB», «CTpoeHne MOJeKyibl Oenkay, «CTpyKTypsl OEITKOBOW MOJEKYIb», «CTpOCHHE MOJEKYN YrieBoAoB», «CTpOCHHE MOJEKYI
Tunu0By», «HykiienHoBble KUCIOTHIY, «CTpoeHne MoieKyinbsl ATO».

O6opynoBanue: XuMUIecKast Iocya 1 000pyI0BaHHE.

JlabopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAYeCTBEHHBIX PEAKIIHII.

JlabopaTopnas padora «lccienoBaHue HyKJI€MHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIETOK Pa3IMUHbIX OPIraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tunsl KIETOK: yKapuoTHUecKas U pokapuoTnudeckas. CTpyKTypHO-(YHKIHOHAIbHBIE 00pa30BaHuUs KJIETKH.

Crpoenue npokapuotrudeckoil kiuetku. Kierounas crenka Oaktepuil n apxeid. OCOOEHHOCTH CTPOEHUS TeTepoTpodHONU M aBTOTPOGHOM
MIPOKAPUOTUYECKUX KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHHE dyKaproTUYecKou kieTku. [lmazmatudeckas memOpana (miazmanemma). CTpyKTypa Mmiia3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEUIECTB Yepe3 M1a3MaTHUECKyI0 MeMOpaHy: nmaccuBHbIN (quddy3us, obneruénnas quddysus), akTUBHbIN (EpBUYHBIN U
BTOPUYHBIM aKTUBHBIM TpaHcmopT). [lonynponuniaemocts MmeMOpanbl. Pabora HaTpuii-kanueBoro Hacoca. DHJOLUUTO3: MHUHOIMTO3, (haromuTos.
Ok3o1mro3. Knerounas crenka. CTpykTypa v QyHKINN KJIETOYHOW CTEHKU pacTeHUH, rpuOoB.

Huronnazma. Iluto3omb. Ilutockener. JIBmxenue unurorasmbl. OpraHowabl kieTkd. OnHOMEMOpaHHBIE OpPTraHOWIBI KJIETKH:
sHomnazmatuueckas cetsb (II1C), annapar ['onbaku, TH30COMBI, UX CTpOeHHE U GYHKINU. B3auMocBsA3b 0THOMEMOpPAaHHBIX OPraHOUI0B KIETKH.
CtpoeHue TpaHyISIpHOTO peTHuKynyma. Mexanusm Hanpasnenus benxos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'mankuii (arpaHyssipHBIA) SHAOIUIa3MaTHUeCKu peTukynyM. CekperopHas ¢yHKuus anmapara [onabmxu. Moougukayus benkoe 6 annapame
Lonvoorcu. Copmupoexa benxos 6 annapame I onvoorcu. TpaHcIOPT BeleCTB B KiieTke. Bakyonu pacTutenbHbix KieTok. Knetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHAPWHU, TIACTHABL [Ipoucxoocoenue mumoxonopuii u niacmud. Cumodbuocenes (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHne M (YHKIMM MHUTOXOHApUA M IutacTuiA. llepBUuUHBIE, BTOPUYHBIE U CJIOXHBIC IUIACTHIbI
(OTOCHHTE3UPYIOIIUX 3YKapHOT. XIIOPOILIACTHI, XPOMOIIIACTBI, JIEHKOIIACTHI BHICIIUX PACTEHUH.



HememOpanubie opranounsl kietku CrpoeHne M (QyHKIMM HEMEMOpPaHHBIX OpPraHOMAOB KIETKH. PubGocomsl. [lpomedsxcymounvie
Guramenmol. MuxpodunaMeHTsl. Axmunosvie Mukpoghuramenmsi. MBpIIICUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHBIX KIEmOK.
Mukpotpy6ouku. Kierounsnii 1eHtp. CTpoeHue M ABHKEHUE JKTYTHMKOB M PECHHUYEK. MHUKPOTpYyOOUKH muToIuiasMbl. LleHTpuonb. benxu,
accoyuuposanuvie ¢ MUKpOQuUIaMeHmamu u Muxpompyooukamu. Momopuvie denxu.

Snpo. O6onouka sapa, XpOMaTHH, Kapuoriazma, SAPBIIIKH, UX CTpoeHne u GyHKIMU. SnepHbiil 6enkoBeiid MaTpukc. [IpocTpancTBenHOE
pacroyio’keHre XpoMOCOM B HHTEp(A3HOM siape. Jyxpomamun u cemepoxpomamun. benku XxpoMaTHuHa — TUCTOHBL. JJuHamuKa s10epHotl 000104KU
6 mumose. floepuwiti mpancnopm.

Knerounble BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapHoT (pacTUTENIbHOM, )KUBOTHOM, IpUOHOI).

JdemMoHcTpanuu

[optpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupel u cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIEeTKH», «CTpoeHHe >KUBOTHOM KieTkn», «CTpOoeHHE pPACTUTEIbHON KIIETKH,
«CTpoeHue MUTOXOHAPUNY, «Sapo», «CTpoeHre MPOKapUOTHUECKON KIETKM.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaTbl paCTUTENbHBIX, dKUBOTHBIX KJIETOK, MUKPOIpENnaparbl 0aKTepUalbHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne cTpoCHHS KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/I3ydyeHue CBOMCTB KJIIETOUHOI MEMOpaHbI».

JlabopaTopnas padora «lccnenoBanue niaazMoin3a U JEMIa3MOIN3a B PACTUTEIBHBIX KIETKAX.

IIpakTnueckas padora «/3yuyeHue ABMKEHUS HUTOMIA3MbI B PACTUTENBHBIX KJIETKAX).

Tema 6. OGMeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUISIIMS U AUCCUMMIISILMS — JIBE CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BellecTB: aBTOTPO(HBIM M rereporpodHbIf. YuacTtue
KHUCJIOpOoAa B OOMEHHBIX Ipolieccax. DHepreTuueckoe obecrieueHue KieTku: npespamieHne AT® B oOMeHHbIX mpoueccax. DepMeHTaTUBHBIH
XapakTep peakluil KIeTouHoro metadonusma. epMeHThI, X CTPOEHHUE, CBOMCTBA U MeXaHu3M jeicTBus. Kodepmentsl. Otnuunst pepMeHTOB OT
HEOpPraHMYECKUX KaTalau3aTopoB. benku-akTuBaTopbl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAaKLUUN OT pazIuYHbIX
(bakTopoB.

[lepBUYHBIN CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUCEHHbI U OKCUSEHHbIU pomocunmes y Oaxkmepuil.
Csemocobuparowue nuemenmul U nNUSMeHmyvl peakyuoHno2o yenmpa. Posp xmoporaactos B npouecce potocunte3a. CBeToBast U TeMHOBast (hazbl.
@omoovixanue, Cs., Cs u CAM-munvr pomocunmesa. IlpogykTUBHOCTH QoTOocHHTe3a. BnusHME pa3nuyHbIX ()aKTOPOB HA CKOPOCTH
¢dotocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MoB-XeMOCHHTETHKOB: HUTPU(PULIUPYIOIINE OaKTepuH, KelIe300aKTeprH, cepoOakTeprH, BOAOPOAHbIE
OakTepuy. 3HaUEHHE XEMOCHHTE3A.



Amnaspobnbsle opranu3msl. Buasl Opoxenus. [IpomxykTsl OpoKEeHHsT M X HCIIOJIb30BaHUE YEIIOBEKOM. AHaIpPOOHbIE MUKPOOPTaHU3MBI KaK
O00BEKTHI OMOTEXHOJIOTUHU ¥ BO3OYIUTENH OOJIE3HEH.

AdpoOHBIE OpraHU3Mbl. JTanbl HEpreTHUeckoro ooMena. [logroroBurenpHbii dTamn. ['Mukonn3 — 6eCKUCIOPOAHOE paCUIeNIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE AblxaHue. Poilb MUTOXOHIpHII B mpoleccax Ouonoruueckoro okucieHus. L{ukinyeckue
peakiuu. OkucnutenbHOe (ochopunpoBanue. Dnepeus memobpannozo epaduenma npomonos. Cummes ATD: paboma npomonnon ATD-
cunmaswl. [IpermyniecTBa a3poOHOTO IMyTH 0OMEHA BEUIECTB Mmepea aHadpoOHBIM. I(H(HEKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

JdeMoHcTpanmun

[Moptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

TaOmuis! u cxeMbl: «@OTOCUHTE3Y, «DHEpreTruyecKkuil oOMen», «buocunres o6enka», «CtpoeHue pepMeHTa», «XEeMOCUHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBAHUE I IPUTOTOBJIEHUS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi padora «/3yueHne KaTaJIUTHUECKONH aKTUBHOCTH (DepPMEHTOB (Ha MpUMEpPE aMUIa3bl WIIH KaTalasbl)y.

JlabopaTopnasi padora «/3yuenue hepMEHTATUBHOTO PACIICIUICHUS MTEPOKCH A BOJIOPOA B PACTUTENBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HacieacrBennasi nHpopManus U peaju3anus eé B KJieTKe

Peakuuu wmatpudHoro cuHTe3a. [IpHHIMI KOMIJIEMEHTApHOCTH B PEAKIMSIX MATPUYHOTO CHHTe3a. Peanm3aius HacleJCTBEHHOU
nH(popmanuu. I'eneTnueckuit koj, ero cpoictBa. TpaHnckpunuus — MaTpuuHblii cuaTe3 PHK. [IpuHIuns! TpaHCKpUNun: KOMILIEMEHTapPHOCTD,
AHTUTIAPAIUIEITLHOCTH, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucmsus u e€ stanbl. Yuactue TpancnoptHeix PHK B OGuocunrtese Oenka. YcnoBusi Ouocunresza Oenka. KoaupoBaHue aMHHOKHCIIOT.
Ponb pubocom B OuocunTese Oenka.

Cogpemennvie npeocmasnenusi o cmpoenuu 2eros. OpraHuzanus IeHoMa y MPOKapuoT W 3yKapHoT. Perynsuus akTUBHOCTH T'€HOB Y
npokapuot. ['unoresza onepona (. XKakoo, XK. Mano). Morexynapusie mexanuzmvl sKcnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pecynsyuu
pabomuwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycbl — HekiierouHble (OPMBI KU3HM M OONHWraTHeie mapa3uthl. CTpOEHHWE TMPOCTHIX M CIOXKHBIX BHPYCOB, PETPOBUPYCOB,
OaktepuodaroB. JKuzuennviti yukn [JHK-codepocawux supycos, PHK-cooepocawux eupycos, daxmepuogacos. Obpamuas mpaHcKpunyus,
pesepmasa, uHmezpasd.

BupycHsie 3a00ieBaHus yenoBeka, KUBOTHBIX, pacteHuid. CITUJ[, COVID-19, conmanbHple 1 MEAUITUHCKHE TPOOIIEMBI.

Buounghopmamura: unmezpayus u ananuz oonvuux maccusos («bigdatay) cmpyxmypuwix ouonocuueckux oamnvix. Hamnomexmonocuu e
ouonoeuu u meouyure. Ilpoepammupyemvie ghynxyuu denxos. Cnocobst docmasKu 1ekapcms.

JdemMoHcTpanuu



[Toptpetsr: H. K. Konsuos, /. . UBaHOBCKUIA.

Tabmuuer u cxemsl: «brocunres 6enkay, «I'eneTnueckuit koay, «Bupyce», «baktepuodaruy».

IMpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii nuki, ero nepuoasl u perymsinus. Marepdasza u Mmuto3. Oco6EHHOCTH MPOLEcCoB, IpoTekamux B uuTepdase. Iloaroroska
KJIETKH K JesieHuto. [IpecunreTnyeckuii (MOCTMUTOTUYECKHI), CHHTETUYECKHIA U IIOCTCUHTETUYECKUN (IPEMUTOTUYECKHI) TEprUOIbl HHTEP(haA3bI.

Marpuunsiii cunre3 JHK — pemnmukanusa. [lpunouner permukamuu JHK: kKoMmmiieMeHTapHOCTh, MOJIYKOHCEPBAaTUBHBIA CHUHTE3,
aHTUnapauienbHocTe. Mexanusam pemnukanuun JITHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl U Ternomepaza. XpPOMOCOMHBIM HaOop
KJIETKU — KapuOTHIL. JIUMJIONIHBIN U rarmionIHbI Habopsl XxpoMocoM. ['oMonoruuHbie XpoMocoMsl. [10510BbIE XpOMOCOMBI.

Henenue knetku — muto3. CTaauu MUTO3a U MPOUCXOASIINE B HUX Hporecchl. Tunsl Mmuto3a. Kapuokunes u nuurokunes. buonsoruueckoe
3HaYE€HHE MHUTO3a.

Perymnsmus MmutoTHdeckoro nukia kiaetku. [Iporpammupyemast kiietouHas rudesb — aromnTos.

Knerounoe siipo, XpoMoCcOMBI, QYHKIIMOHAIbHAS TeHOMHKA. Mexanusmul npoaugepayuu, oupgpepenyuposxu, cmapenus u subeiu Kiemox.
«ugpposas knemra» — buoungopmamuueckue mooeau HyHKYUOHUPOBAHUSL KIEMKU.

JdeMoncTpanmun

Tabnuue! u cxemsl: «Ku3HEHHBIN IUKI KIeTKWY, «MuT03», «CTpoeHue xpomocom», «Pemnukarus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JTYKay.

JlaGopaTopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlaGopaTopHas padora «HaGmronenue MuTo3a B KJIeTKax KOHYMKA KOpEeIKa Jiyka (Ha TOTOBBIX MUKPOITpenaparax ).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonoruueckoe paznooOpasue opranu3mMoB. OJHOKIIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

Oco0OeHHOCTH CTPOEHMS U KHU3HEAESITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuu, apxeu, 0HOKIETOYHbIE TPUObI, OJHOKIIETOUHBIE
BOAOPOCIH, APYTHe MPOTUCTHI. KOIOHNAIBHBIE OPraHU3MBI.

B3aumocBsI3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak eIuHoe Leioe. 'omeocTas.

Txanu pactenuil. TUIBI pacTUTENBHBIX TKaHEW: oOpa3zoBaTesibHas, MMOKPOBHAs, MPOBOJAINAS, OCHOBHas, MexaHuyeckas. OcobeHHOCTH
CTpoeHus, PYHKITHI U paclooKeHNs TKaHEeH B opraHax pacTEeHUH.

TkaHu KUBOTHBIX U YeJIOBEKA. THUIBI )KUBOTHBIX TKaHEH: SMUTENUaNbHAs, COeIMHUTEIbHAS, MbIIIeYHas, HepBHasi. OCOOEHHOCTH CTPOECHHUS,
(GYHKIMN ¥ pacroyioskeHHs TKaHEH B OpraHax >KUBOTHBIX M YeJIOBEKa.

OpPaHBI. BereratuBHble u TCHCPATHUBHBIC OPraHbI paCTCHHﬁ. OpFaHBI U CUCTCMbI OpPTraHOB XUBOTHBIX W YCJIOBCKA. (I)YHKI_II/II/I OpTraHOB "
CHUCTEM OpPraHOB.



Omnopa Tena opranuzmoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOUHBIX U MHOT'OKJIETOUHBIX KUBOTHBIX. HapyKHbIM 1 BHyTPEHHUI CKEJET.
CrtpoeHue U TUIIBI COEUHEHUSI KOCTEH.

JIBI>KEeHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE, JKI'YTMKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX
pacTeHHil: TpPONM3Mbl M HACTUHU. /IBMKEHHE MHOTOKJIETOUYHBIX )KMBOTHBIX M 4YesloBeKa: MbllleuHas cuctema. Peduexc. CkeneTHble MBIIIIBI U UX
paborta.

IInranue opranusmoB. llornomeHne BOABI, YINIEKUCIOrO Tra3a W MHUHEPAIbHBIX BEIIECTB pacTeHUsMH. [IuTaHue IKHUBOTHBIX.
BHyTpunonoctHoe ¥ BHYTPUKIETOYHOE nuiieBapeHue. IluTaHue 1O3BOHOYHBIX JKMBOTHBIX. OTHensl NMILEBAPUTEIBHOIO TpPAKTa.
IInmeBapurensHble sxenes3pl. [IunieBapuTenbHas cuctema 4yeaoBeka.

Hpixanne opranu3MoB. Jlpixanuwe pacreHuid. Jlpixanue kuBOTHBIX. Juddysus razoB depes MoOBEpXHOCTh KIETKH. KoxKHOE IpIXaHUE.
JlbixatenpHas noBepxHOCcTh. JKabepHoe U JIEroyHoe AbixaHue. J[pIXaHWe NMO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE YCIIOKHEHUE
CTPOCHMS JIETKMX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cCUCTEMa 4yejaoBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy NTHULl U MIJIEKONUTAIOLIMX.
Perynsauus npixanus. JlprxatesibHble 00bEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTEHUM. TpPaHCHOPT BEIIECTB y XKUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHOCHasi cucreMa IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepile, KpOBEHOCHbBIE COCyIbl M KpoBb. Kpyrum kpoBooOpalueHus.
OBOJIIOLIMOHHBIE YCI0KHEHUS CTPOSHUSI KPOBEHOCHON CHCTEMbI TI03BOHOUYHBIX KHUBOTHBIX. PaboTa cep/ia u e€ peryssmus.

Boeinenenue y opranusmoB. Breinenenune y pacteHumil. Bwinenenne y KuBOTHbIX. COKpaTUTENbHbIE Bakyosu. OpraHbel BBIIEICHHUS.
OunbTpanusi, cekpeuus U oOpaTHOE BCAChIBAHME KaK MEXaHU3Mbl paOOThl OpraHoB BblieneHUs. CBS3b MOJOCTU Telda C KPOBEHOCHOH U
BBIICTTUTENIbHON cucTteMaMmu. BplneneHne y NO3BOHOYHBIX JKMBOTHBIX M ueioBeka. [louku. CtpoeHue u (PyHKIMOHMpOBaHUE He(ppOHA.
OOpa3oBaHue MOYH y YETIOBEKA.

3ammra y OpraHu3MoB. 3allMTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LUCTHI MPOCTEHIINX. 3alluTa Yy MHOTOKJIETOYHBIX
pactenuit. Kytukyna. CpencrBa macCUBHON M XUMHUECKOM 3aUThl. OUTOHIIHIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOJHBIE. 3all[UTa OpraHu3Ma ot Oose3Hel. VIMMyHHasl cucTeMa yesoBeKa.
Knerounslif 1 rymopanbHblii UMMYHUTET. Bposxa€HHBIM M nmpuoOpeTéHHBIN creruduueckuii UMMyHHUTET. TeopHs KIOHAJIbHO-CEJIEeKTUBHOIO
nmmynurera (II. Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETI OPraHM3MOB. Poilb BpOXAEHHOTO MMMYHUTETA B Pa3BUTUU
CHCTEMHBIX 3a00JI€BaHHIH.

PasgpaxxuMocTe 1 perynsuus y opraHu3MoB. Pa3znpakxuMocTh y OJHOKJIETOYHBIX OpraHn3mMoB. Takcuchl. PaznpaxumocTs U peryisnus y
pacteHuii. PocToBbIe BeNIECTBA U UX 3HAYEHHUE.

HepBHast cucrema u peduieKTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u e€ OTAenbl. DBOJIOLMOHHOE YCIIOKHEHHE CTPOCHMS
HEPBHOM cUCTEMBI y *KUBOTHBIX. OT/eNbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX KUBOTHBIX. Pedriexc u pednexkropras ayra. besycnoBHble U yCIOBHBIE
pedaekcel.



I'yMopanbHas perymnsuus U SHIOKPUHHAs CHUCTEMa XUBOTHBIX M 4esoBeka. JKenesbl DHIOKPUHHOM CUCTEMBI M UMX FOPMOHBI. [lelicTBHe
rOPMOHOB. B3auMocBs3b HEPBHOU U SHIIOKPUHHOHN cucTeM. [ unoranamo-runodusapHas cuctema.

JdemoHcTpaumuu

[Toptper: U. I1. ITaBmnos.

Tabmuip! u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIEeTOUHbIE BOogOopocany, «bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX
pacTteHuii», «CucTeMbl OpraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEE CTpoeHHE HaceKOMbIX», «TkaHM pacTeHuil», «KOpHEBBIE CUCTEMBI»,
«Ctpoenune crebusa», «CTpoeHHe JIMCTOBOM IIACTUHKMY», «TkaHM >KMBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas cucTeMay,
«KpoBeHocHas cucrema», «/lpixarensbHas cucrema», «HepBHas cucrema», «Koxkay», «Mpblmeunas cucreMma», «BbpiaenurenbHas cuctemay,
«OHI0KpUHHAas cuctemMa», «CtpoeHue MbIIbD, «MIMMyHUTET», «KHUileyHOMONOCTHBIE), «CXeMa MUTaHus pacTeHUi», «KpoBEHOCHbIE CHCTEMBbI
MI03BOHOYHBIX JKUBOTHBIX», «CTpoeHue rugpbl», «CTpoeHHe IIaHapun», «BHyTpeHHee cTpoeHue 10kKAeBOoro uepBsi», «HepBHas cucrema poioy,
«HepBHas cucrema ssarymku», «HepBHas cucrema mnpecMmblkaronuxcsa», «HepsHas cuctema nruny, «HepBHas cucreMa MIIEKOIHTAIOLIUXY,
«HepsHas cucrema uenoBekay, «Pediaexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIpENnapaThl 0JTHOKIETOYHBIX OPraHU3MOB, MUKPOIIpEnapaThl TKaHEH, PAKOBUHBI MOJIIIOCKOB,
KOJUIEKIIUM HAaCEKOMBIX, UIJIOKOXKMX, JKUBbBIE SK3EMIUIIPhl KOMHATHBIX PAacTeHMM, repdapuu pacTeHUI pa3HbIX OTJIENOB, BIAXKHBIE IpErapaThbl
KMBOTHBIX, CKEJIEThI IO3BOHOUHBIX, KOJJICKIIMH O€CII03BOHOYHBIX )KUBOTHBIX, CKEJIET YesloBeKa, 000py10BaHHE /JIs IEMOHCTPALMH TOYBEHHOI'O U
BO3YIIHOTO MUTAHUS PACTeHUH, pacleIIeHHs] KpaxMana 1 OelKoB Moj AeWCTBUEM (hepMEHTOB, 000PYJOBaHUE Ui AEMOHCTPALUU ONBITOB IO
MU3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX ABUKEHUM, MOJIEIN TOJIOBHOIO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHUI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi padora «l/3yueHne opranoB IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoOkeHMe M pa3BUTHE OPTaHU3MOB

DopMBI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTUBHOE) M TMOJIOBOE. BuUIbI 0ecrosioro pa3MHOMXKEHHUS: IMOYKOBAHUE,
criopyJsisLus, pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pazmuoxkenue. [lonoBwie kieTku, wnu rametsl. Meio3. Craauu wmeito3a. [loBenenue xpomocom B Meiose. Kpoccunrosep.
buonornueckuii cMbICI MEN03a U TIOJIOBOTO ITpolecca. Meno3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pa3Butue. ['ametorenes y uBoTHbIX. [lonoBble kene3pl. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaTroreHes u
ooreHe3. CTpOeHHE MOJIOBBIX KIIETOK.

Omo1oTBOpeHUE U YMOPHOHATIBHOE pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAapyKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOTHS — HayKa O Pa3BUTHU OPraHU3MOB. Mopgozene3 — o0Ha u3 21asHuix
npobnem smopuonocuu. Konyenyus mopghozcernos u mooenu mopgocenesa. Ctagum sMOpUOTeHE3a KUBOTHBIX (HA IpUMEpE JIATYIIKH). J[[poOneHue.



Tunel nppobnenus. [Jemepmunuposannoe u nedepmunupogannoe opobaenue. bnacmyna, munvt 6nacmyn. OCOOEHHOCTH ApOOIEHUS
MJIEKOMUTAIOIUX. 3apOBIILIEBbIE JINCTKU (racTpyialus). 3aKiajJka OpraHOB U TKaHEH U3 3apoAbIIIEBBIX JHMCTKOB. B3auMHoOe BiaMsHUE dacTei
pa3BUBAIOIIErOCs 3apojpllia (SMOpUOHANbHAs MHAYKLMSA). 3akiajka IJJaHa CTPOEHUs JKMBOTHOIO KakK pe3yJlbTaT HepapXUuecKux
B3aUMOJICHICTBUI I'eHOB. BinsiHue Ha SMOPHOHANBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKArOIIEH Cpe/ibl.

Poct um pasButue xuBOTHBIX. [locToMOpuoHanbHbIl mnepuona. I[Ipsimoe u Hempsmoe pasButue. PasBute ¢ Meramopdoszom y
0eCrO3BOHOYHBIX U MO3BOHOYHBIX JKMBOTHBIX. broorndeckoe 3Ha4eHHWE MPSMOTO M HEMPSIMOTO Pa3BUTHA, X PACHPOCTPAHEHUE B MPHUPO/E.
Tunsl pocTa )kUBOTHBIX. PAKTOPBI PEryJIALUU POCTa KUBOTHBIX U yesioBeka. CTajiuu MOCTIMOPHOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX U YEJIOBEKA.
Ilepuonpl oHTOreHe3a uenoBeka. CTapeHne U CMepTh Kak OMOJIOTHYEeCKHUE MPOLIECCHI.

PasmHoxxenune u passutre pacteHuid. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM IHMKIE pacTeHnid. OOpazoBaHHE CIIOp B IpoIEcce
Meio3a. 'amerTorenes y pacteHuil. Omio10TBOpEHHE U pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [|BOMHOE OII0IOTBOPEHHUE Y IBETKOBBIX PACTEHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHHu3MBbl PEryJIsLUU OHTOT€HE3a Y PACTCHUN U KUBOTHBIX.

JdemMoHcTpanuu

[oprpersr: C. I'. HaBamun, X. IlIneman.

TaGnuue! u cxemsl: «BereratuBHOe pa3zMHOXKEHHUE», « TUIBI OECIIONOro pa3sMHOKEHU», «Pa3MHOKEHNE XJIaMUJOMOHAIb», «Pa3MHOXKeHNe
IBIUIEHBI», «Pa3zMHOXKEeHHE THApPB, «Meno3», «XpoMocoMbl», «I'amerorenesy, «CTpoeHne SIMIEKIETKH U criepMaro3onaa», «OCHOBHBIE CTaluu
oHTOreHe3a», «lIpsiMoe u HempsMmoe paszButhue», «Pa3BuTHe MailcKoro xyka», «Pa3Butue capaHum», «Pa3BuTue mnsArymkn», «/[BoitHoe
OILJIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHUil», «CTpoeHue ceMsSH OJHOAOIbHBIX U ABYJOJIbHBIX pacTeHUN», «JKU3HEHHBIN UK MOPCKOM KamycTh»,
«OKn3HeHHbIN UK MXay, «KU3HEHHBIN UK MAIOPOTHUKAY, «OKN3HEHHBIN [IUKI COCHBI».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpEnapaThl SHIEKJIETOK U CIIEPMaTO30U10B, MOJeNb «L{MKIT pa3BUTHS JIATYIIKI.

JlabopaTopHas paGora «/3y4ueHne cTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIpENnapaTax.

IIpakTnueckas padora «BpisBlIeHNE TPU3HAKOB CXO/ACTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

VcTopus cTaHOBIIEHHS U Pa3BUTHUS T'€HETHKH Kak Hayku. Pabotsl I'. Mengens, I'. ne ®pusa, T. Moprana. Poib oTeyecTBeHHBIX yUEHBIX B
pasButuu reHetuxu. Padotsl H. K. Konsrosa, H. U. Basunosa, A. H. benozepckoro, I'. /I. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHSI M1 CUMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI, AJIJIENIbHBIE T'€HbI, AIbTEPHATUBHBIE TPU3HAKU, JOMUHAHTHBIN
U PpELEeCCUBHBI NpPHU3HAK, TOMO3WUIOTA, TEeTEPO3UroTa, 4YHCTas JIMHUS, THOpHIbl, TeHoTun, (eHorurn. OCHOBHbIE METOJIbl TEHETHUKH:
rUOPUA0IOTHUECKUN, IUTOJIOTMYECKHUM, MOJIEKYIISIPHO-T€HEeTHUYECKHH.



JdemMoHcTpanuu

Iloprpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 1O. A.
Oununuenko, H. B. Tumodees-Pecorckuii.

Tabnuis! u cxeMbl: «MeTobl TeHETUKHY, «CXEMBbl CKpEIIMBaHUSI.

JlaGopaTopnasi pa6ota «J/[po3oduia kak 00bEKT FreHETHIECKUX MUCCIICAOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuBanue. [lepBeiii 3akoH MeHaens — 3akoH eaAuHOOOpa3usi TUOPHUIIOB TMEpPBOTO MOKojieHus. I[IpaBuio
JOMUHUpOBaHUS. BTopoil 3akoH MeHenss — 3aKOH paculerieHus MpU3HaKoB. LluTonormueckue OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHUS.
['umore3a 4UCTOTHI raMeT.

AHnanuzupyroiee ckpenpanue. [[poMexyTouHbIi XapakTep HacaeqoBaHus. Pacieryienre mpu3HakoB MPU HEMOJIHOM JOMUHUPOBAaHHH.

JurubpunHoe ckpemuBanue. Tperuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO HacileIOoBaHUS MpHU3HAKOB. LluTomornyeckue OCHOBBI
TUTUOPUTHOTO CKPELIUBAHUSI.

Cuemiennoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CrieniieHHOe HacjaeI0BaHUE T€HOB, HAPYIICHHUE CIECTUICHUS] MEXy T€HaMH.
XpOMOCOMHAasi TEOPUS HACJIEICTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIM MEXaHU3M ONpEAENeHUs MoJia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBI M reTeporaMeTHbIN
noi. ['eHeTnyeckas CTpyKTypa oJIOBBIX XpoMocoM. HacrienoBanue npu3HaKkoB, CHEIJIEHHBIX € TIOJIOM.

l'enotun kak nenoctHas cucrema. [lIeHoTponus — MHOKECTBEHHOE JEHCTBHE TeHAa. MHOXKECTBEHHBIN auienu3M. B3aummopneiicteue
HeaJuleNbHBIX TeHOB. KoMriementapHocts. Onucras. [Tomumepus.

I'eneTnyeckuit KOHTPOJb Pa3BUTHUS PACTEHUI, KUBOTHBIX M YENIOBEKa, a TaKkke (PU3HOJOTHUYECKHUX MPOIIECCOB, MOBEACHNUS U KOTHUTHBHBIX
¢dbyHkuil. ['eHeTHYecKre MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO3SIMH — TMapasuT» M «XO35SUH — MHKPOOHOM).
['eneTnveckue acieKThl KOHTPOJIS U U3MEHEHUS HACJIEICTBEHHOM NH(POPMAIIUU B TIOKOJICHUSAX KIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabnuier u cxembl: «llepBblit U BTOpoit 3akoHBl Menzaens», «Tpetuii 3akoH MeHaens», «AHanu3upyrollee cKkpenmBanuey, «HemomnHoe
JOMHUHUpPOBaHUEY, «CIIETNIEHHOE HACIeI0BaHUE IPU3HAKOB y Mpo3oduisl», «['eHeTnka monay, «Kapuorumn yenoBekay, «Kapuotumn 1po30huis,
«Kapuotun nruns», « MHOKECTBEHHBIN aJlIenn3M», «B3anMoaeincTBre reHoBy.

O6opymoBanue: MOJACHDb I IEMOHCTPAIIUU 3aKOHOB €AMHO00pa3us THOPHUIOB MEPBOTO MOKOJICHHUS M PACIICTUICHUS TPU3HAKOB, MOJIETh
JUIsL IEMOHCTpAllMy 3aKOHAa HE3aBUCUMOTO HAcCJIEeIOBAaHMS MPU3HAKOB, MOJENb JJsi JEMOHCTPALMHM CIEIUICHHOTO HACIEJOBaHUsl MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «Jpo3odumar.

IIpakTuyeckasi padora «/3yueHnue pe3yIpbTaTOB MOHOTHOPHUTHOTO CKPEITUBAHUS Y IPO30(DUITBI.



IIpakTuyeckas padora «/3ydueHue pe3yabTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumMoneiictBue reHotuna u cpeabl npu (gopmupoBaHuM (enoruna. M3meHUMBOCTH NpH3HaKoB. KadecTBEHHBbIE M KOJIMYECTBEHHBIE
IIpU3HAKU. BUbl N3MEHYMBOCTH: HEHACIICACTBECHHAS U HACJICICTBEHHAS.

MoudukanoHHas W3MEHUYMBOCTh. Ponb cpeasl B (GopMHpPOBaHUM MOAM(UKAMMOHHONW H3MEHUMBOCTH. Hopma peakmum mnpu3HaKa.
Bapuarnonsslii psin u Bapuarnmonnast kpusas (B. Moranacen). CBoiicTBa MOAM(PUKAIIMOHHONW N3MEHYHBOCTH.

I'enoTunuyeckass U3MeHYMBOCTb. CBOICTBA T'€HOTUIIMYECKOM M3MEHUMBOCTU. BHIbl reHOTUNHMUYECKOW H3MEHYMBOCTH: KOMOWHATHBHAs,
MyTallMOHHasl.

KomOvHaTiBHAsET HM3MEHYMBOCTh. MeHO3 M TIOJOBOW MpOLEcCC — OCHOBA KOMOMHATMBHOW WM3MEHYMBOCTH. Poib KOMOMHATHBHOU
M3MEHUYUBOCTH B CO3JJaHUM F€HETHUECKOI0 pa3HOOOpa3us B Ipeseaax 0JHOTO BUAA.

MyTtannoHHast U3MEHUMBOCTb. BHUpl MyTanuii: TeHHbIE, XpPOMOCOMHBIE, FTeHOMHBIE. CIIOHTaHHbIE U MHAYLIUPOBAaHHBbIE MyTauuu. SnepHele
U LMTOIUIa3Maruueckue Myranuu. ComaTHdecKkue M IOJIOBble MyTauuu. [IpyunMHBI BOZHMKHOBEHHs MyTauui. MyTrareHsl M UX BIMSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO IpoIlecca. 3aKOH TOMOJIOTMYECKHX DsIOB B HacienctBeHHou uaMmeHunBoctu (H.M. Basuios).
BuesaepHas H3MEHYMBOCTD U HACJIEICTBEHHOCTbD.

Onueenemuxa u NMUSEHOMUKA, POIb INUSEHEMUUECKUX (DAKmMopo8 6 HACIe008anuu U USMEHYUBOCMU (HEHOMUNUYECKUX NPUSHAKOS )
OpP2aHU3MOS8.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuupel u cxemsl: «Buasl u3MeHuMBOCTHY, «MoaudUKalMOHHAsS H3MEHUUBOCTHY», «KOMOMHATHBHAas W3MEHUUBOCTHY», «Meilo3y,
«OnnonoTBopeHuey, «I'eHernueckue 3a0601eBaHus yenoBekay, «Buasl MyTanuii».

O6opynoBaHMe: >KUBbIE W repOapHble AK3EMIUISIPbl KOMHATHBIX pacTeHUM, pUCYHKU ((oTorpaduu) >KUBOTHBIX C PA3NIUYHBIMU BHIaMU
M3MEHYUBOCTH.

JlaGopaTtopHnas pabora «lccienoBaHue 3aKOHOMEPHOCTEM MOAM(MUKAIMOHHOW M3MEHYMBOCTU. IlocTpoeHue BapuallMOHHOTO psijia U
BAPUALIMOHHON KPUBON».

IIpakTnyeckas padora «Myrtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotunm demoBeka. MexayHaponHas IporpaMMa HCCIENOBAHMS T'€HOMAa 4YeloBeKa. MeTonbl H3y4eHHsT TEHETUKHM 4YeJOBEeKa:
TCHEAIOTUYECKUH,  OJNM3HENOBBIM, IMTOT€HETUYECKUH, MOMYJIALUOHHO-CTATUCTUYECKUH, MOJeKyIsspHO-TeHeTHueckuil. CoBpeMeHHOe
OIpelieJICHUE TEHOTUIIA: ITOJIHOTEHOMHOE CEKBEHMPOBAHME, T'€HOTUIIMPOBAHUE, B TOM uucie ¢ nomoupto III[P-anammusa. HacneacrBeHHbie
3a0oyieBaHusl 4esjoBeka. ['€HHbIE W XPOMOCOMHbIE OOJIe3HHM uejoBeKka. bole3HM ¢ HaclIelICTBEHHOH MpenpacrnoioKeHHOCThIO. 3HadeHHE



MEIULIMHCKOW TeHETHKH B MPEJOTBPALICHUM U JICUCHHH T€HETHYECKUX 3a00JeBaHUMN uernoBeka. MenuKo-TeHEeTHUECKOe KOHCYJIbTHPOBAHUE.
CtBosnoBble KIETKHU. [IOHATHE «€HETHYECKOTO Ipy3a». DTUYECKHE ACIEKThl MCCIECAOBAaHUI B 00JAaCTH PEAAKTHPOBAHUS T€HOMAa U CTBOJIOBBIX
KJIETOK.

I'eneTnueckue (GpakToOpbl MOBBIIIEHHONW YyBCTBUTEIBHOCTH Y€JIOBEKa K (PU3NUYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKPYXKAIOLIEH cpessl.
I'eneTnyeckas mpeapacoNoKEHHOCTh YEJIOBEKA K IATOJIOTHSIM.

JdemMoHcTpanuu

Tabnuue! u cxemsl: «Kapuotun yenoBeka», «MeToibl H3y4eHUs] TEHETUKU YeloBeKay, «[ eHeTnueckue 3a001€BaHuUs YEIOBEKa.

IIpakTnyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHON.

Tema 15. Cenexkuusi oprann3mMosn

JloMecTukauus M celeKUMs. 3apoXKIeHHe celekuuu u jgoMmectukauuu. Yuyenue H. M. BaBumoBa o LleHTpax mnpoucxoxaeHus u
MHOroo0Opasusi KyJlbTypHBIX pacTeHuil. Poip cenekiuu B CO3JaHMM COPTOB pPAacTeHUM M HOpoj KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHUECKHUX PsIIOB B HacyieAcTBeHHOU n3MeHunBocty H. V. BaBuiosa, ero 3HaueHue AJis CEIEKIUOHHONW PaOOTHI.

MeTob1 ceneKIIMOHHON paboThl. ICKyCCTBEHHBII 0TOOP: MAaCCOBBIN U MHAWBHUIYAIbHBIA. DTAlbl KOMOMHAIIMOHHON ceyleKiun. VcrbITanue
MPOU3BOAUTENEH 10 MOTOMCTBY. OTOOpP MO T€HOTHITY C MOMOIIBIO OLEHKH (PEeHOTHIIAa MOTOMCTBA U OTOOp MO T'CHOTHITY C MOMOUIBIO aHATU3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEIEeKIMOHHOM paloThl. PanualiMoHHBIM M XMMHUYECKMH MyTareHe3 Kak HUCTOYHUK MYyTalud y
KyJIbTYpPHBIX (hOpM OpraHu3moB. Vcrnosnb3oBaHHe T€HOMHOTO pelakTHPOBaHMUsSI U MeTo/0B pekoMOMHaHTHBIX JIHK ans momydenust mcxomHoro
Marepuana JUisl CENEeKIUN.

[Tonyyenue mnonumuionioB. BHyTpuBuaoBas ruOpuauzanus. bimskopoacTBeHHOe cKpeluBaHue, WiIM HMHOpuauMHI. HepoacTBeHHoe
CKpelLIBaHue, WU ayTOpuauHr. ['erepo3uc u ero npuunHsl. Mcnoabs3zoBaHue rerepo3uca B cenekuuu. Otnanénnas rudpuansanus. [Ipeogonenue
Oecrioius MeXXBHUI0BbIX THOPHUI0B. JIOCTHIKEHUS CENEKIINN PACTEHUHN U )KUBOTHBIX. «3e1éHas pesonioyusy.

CoxpaHeHHne U U3y4eHUE TEeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M MX JAUKHUX POAMYEH JJIS CO3/IaHUsl HOBBIX COPTOB M IMOpPUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yueHue, coxpanenue u ynpaeieHue 2eHemuyecKumu pecypcamu CenbCKOXO3AUCTEEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YENAX YAVUUEHUS CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEeM COBDEMEHHbIX
MemOo008 HAYUHBIX UCCIe008aAHUT, NEPeO0BbIX UOell U NePCNEKMUBHBIX MEXHOI02UI.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBusnos, U. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykpsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. bensies.

Tabmuuplr u cxemsl: «LIeHTpBI TPOMCXOXKAEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHHUil», «3aKOH TOMOJIOTHYECKHUX pSI0B B
HACJIeICTBEHHON U3MEHUUBOCTHY, «MeTobl cenekiumny», «OtaanéHHas rubpuausanus», «MyTtareHes».

JlabopaTopHas padora «/3ydyeHne cOpTOB KyJbTYPHBIX PACTEHHUI U ITOPOJ JOMAIIHUX KUBOTHBIX».



JlabGopaTopHas padora «/3yueHne METOJIOB CEJIEKIIUU PACTCHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHU».

Ikekypeust «OCHOBHbIE METOJAbl U JOCTHIKEHUS CEJICKIMU PACTEHUH U >KUBOTHBIX (Ha CEJEKUMOHHYIO CTaHIUIO, IUIEMEHHYIO (depMmy,
COPTOHUCIIBITATEIbHBINA YUACTOK, B TEIUTMYHOE XO3SHCTBO, B J1a00OpaTOPHUIO arpOyYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

Tema 16. BUOTeXHOJI0TUS M CHHTETHYECKAsI OMOJIOTHA

OOBEKTHI, UCIIOTB3YyEMbIE B OMOTEXHOJOTHH, — KJIIETOYHBIC U TKAaHEBBIE KYJIBTYpPbl, MUKPOOPTaHU3MBI, UX XapaKTePUCTUKA. TpaauinroHHas
OMOTEeXHONOTHs:  XJeOomeueHue, IMOJy4eHHe KHUCIOMOJIOYHBIX IPOJAYKTOB, BUHOAenHe. MukpoOuonoruyeckuii cunre3. OOBEKTHI
MUKpOOHONOrnuecKkux TexHonoruii. [[ponsBoacTBo Oenaka, aMUHOKUCIOT U BUTAMHHOB.

CozaHue TEXHOJIOTUN U MHCTPYMEHTOB LI€JI€HANPAaBICHHOTO0 U3MEHEHHSI 1 KOHCTPYUPOBAHMSI TEHOMOB C LIEJIBIO MTOTY4YEHUsI OPraHU3MOB U
UX KOMIIOHEHTOB, COJIEpKalllNX HE BCTPEUArOIIMECs B IPUPOAE OMOCUHTETUYECKHUE ITYTH.

Krnerounas mHxenepus. MeTonbl KylabTyphbl KIETOK M TKaHeW pacTeHUM u >KUBOTHbIX. KpmoOanku. Comartnueckas ruOpuauszainus u
coMatudeckuii sMmOpuorenes. lcmonb30BaHue TaljJoOUOB B CEJICKIUU pacTeHHil. [lomyueHue MOHOKIOHANbHLIX anmumen. Mcnonv3osauue
MOHOKIOHANbHBIX U NOJNUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE. PEKOHCTpYKIUS SIMIEKIETOK M KIOHUPOBaHUE
KUBOTHBIX. MeTo/ TpaHCIUIAaHTAlMU SAEp KIETOK. Texnonocuu 0300poseieHus, KYIbMUGUPOSAHUs U MUKPOKIOHANbHO20 PAZMHONCEHUS
CeNbCKOXO03AUCNEEHHBIX KYIbIYP.

XpoMocOMHasi U TeHHast HH)xeHepus. VIcKyccTBEeHHBIN CHHTE3 IeHa U KoHcTpyupoBaHue pekoMOMHaHTHBIX J{HK. Cozoanue mpanceennvix
opeanu3mos. JIoCTUKeHUs ¥ IepCIEKTUBbI XPOMOCOMHOM 1 TEHHON MH)KEHEPUH. DKOJIOTHUYECKHE U ATHUYECKHUE TPOOIIEMbl T€HHOW HHKEHEPUH.

Menununackue 6uorexnonoruu. [loctreHomuas nudposas meauruua. [MI[P-auarnoctuka. MeTaGonoMHBIA aHAIU3, TEHOILICHTPUYECKUMA
aHaJIM3 MPOTEOMa YeJOBeKa JJs OLEHKH COCTOSIHMS €ro 3/10poBbs. Vcrmonb3oBaHuE CTBOJIOBBIX KIETOK. TapreTHas Tepanust paka. 3D-
OMOMHXKEHepHs s pa3pabOTKH (PyHAAMEHTAIBHBIX OCHOB MEUIIMHCKUX TEXHOJIOTUH, CO3/JaHNsl KOMIUIEKCHBIX TKaHEW COYeTaHneM TEXHOJIOT Ui
TpEXMEPHOro OMONIPUHTHUHTA U cKapdOJIIUHTa AJIs peLIeHHs 3a7a4d NePCOHAIN3UPOBAHHONW MEAUIIUHBI.

CoznaHue BEKTOPHBIX BaKIIMH C 11€JIbl0 00ecrieueHrnss KOMOMHUPOBAHHOM 3auuThl 0T Bo30yauteneit OPBU, yctaHoBIIeHHE MOJIEKYIISIPHBIX
MexaHu3MoB (pyHkimonupoBanus PHK-conepxamux BUpycoB, BBI3BIBAIOIIUX 0CO00 OMacHbIe 3a00JIeBaHUS YEJIOBEKa U KUBOTHBIX.

JdemoHcTpanuu

Tabmuuper u cxemsl: «/cnonap30BaHWE MHUKPOOPTaHW3MOB B IPOMBIIIJICHHOM MpPOU3BOJACTBe», «KiletouHas wunxkeHepus», «[ eHHas
UHXEHEePUs».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayueHne MOJIOYHOKHUCIIBIX TPOAYKTOBY.

Jdkckypeust «broTexHOI0rus — BaKHeHIast MPOM3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE IPOU3BOJICTBO).



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJJHEI'O OBILIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yiIbTaTaM OCBOCHUS OOYYAIOIIMMHUCA MTPOrPpaMM CpPETHETro OO0IIero oOpa3oBaHUS:
JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpyKkType IHWYHOCTHBIX pE3YJIbTaTOB OCBOCHHS IPOTPAMMBI IO OHOJOTHUU BBIACICHBI CIEIYIOIIME COCTaBISIOLINE: OCO3HAHHE
00yJaIOIUMUCS POCCHICKON TPaXKTAHCKOW UIACHTHYHOCTA — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIEHOCTA U CAaMOOTIPEICIICHUIO, HAIUYUe
Momueayuu K 0Oy4eHUIO OWOIIOTHH, yeleHanpasieHHoe passumiue BHYTPCHHUX YOSKICHHWH JIMYHOCTH HA OCHOBE KIFOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAAMIMNA Pa3BUTHS OHOJIOTHMYECKOTO 3HAHHS, 20MOBHOCMb U CNOocoOHOCMb O0ydYaloIUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESTeNbHOCTH I[EHHOCTHO-CMBICIIOBBIMHM ~ YCTAaHOBKAMHU, TPUCYLIUMHU CHUCTEME OHOJIOTUYECKOTO O0O0pa3oBaHUsl, Haluuue npasoCco3HaAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE PE3YJIbTAThl OCBOCHUS MPOTPAMMBbI MO OMOJIOTHUU JOCTHTAIOTCS B €IMHCTBE Yy4eOHON M BOCIUTATEIBHOM AESITEIILHOCTU B
COOTBETCTBUH C TPAJULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, MPUHATHIMU B
o0IecTBe MpaBUJIAaMU M HOPMaMHU MOBEACHHS] U CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHMS, CAMOBOCHHUTAHMS W CaMOpPa3BUTHUSA, Pa3BUTHA
BHYTPEHHEH TMO3UIIMH JIMYHOCTH, MATPUOTU3MA U YBAKEHHUS K 3aKOHY U MPABOMOPSIKY, YEJIOBEKY TPyJa U CTapiieMy MOKOJIEHUIO, B3aUMHOTO
YBa)KE€HHUS, OCPEKHOTO OTHOIICHHS K KYyJIbTYPHOMY HACIEIUIO M TPAAHUIIUSIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepamuu, npupojae u
OKpY>Karollen cpene.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS Y4eOHOro mpeamera «bHONOTHA» MOIKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIIMM, MO3UTHUBHBIX BHYTPEHHHUX
yOEXKIeHH, COOTBETCTBYIOIIMNX TPATUIIMOHHBIM IIEHHOCTSM POCCUUCKOTO 00IIIEeCTBA, PACIIUPEHNE KU3HEHHOTO OIbITa U OIbITA JIEATETLHOCTH B
MpoILIeCcCe pealn3alui OCHOBHBIX HAMPABIECHNUN BOCIIUTATEIbHOMN I€ITEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUaIOIIEroCs KaKk aKTUBHOTO U OTBETCTBEHHOTO UJIeHA POCCUHCKOTO OOIIEeCTBA;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JACSITEIBHOCTH MPU CO3JAaHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABaTEIbHBIX 3a7ad,
BBITIOTHEHUH OHMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENesATh COOCTBEHHYIO TTO3UIUIO TI0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSICHSATS €€



YMEHHE YUYUTHIBaTh B CBOUX JIEHCTBHAX HEOOXOIUMOCTh KOHCTPYKTHBHOT'O B3aHMMOACUCTBHUS JIIOJACH C pasHBIMH YOEKICHUSIMH,
KYJIbTYPHBIMU [IEHHOCTSIMU M COLUAJIBHBIM IOJI0XKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUs Y4eOHBIX, II03HABATENIBHBIX W MCCIEIOBATENbCKUX 3a/ad,
YBa)KUTEJILHOTO OTHOILEHHSI K MHEHHIO ONIIOHEHTOB MPH 00CYKICHUH CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOIO COJEPIKAHNUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKON Ipa)KIaHCKOW HMJICHTUYHOCTH, MAaTPUOTHU3MA, YBaKEHHsSI K CBOEMY HapoJ/y, YyBCTBa OTBETCTBEHHOCTH
nepell PonnHoii, ropaoctu 3a cBoi Kpai, cBoro PoanHy, CBOM S3bIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K IPUPOJHOMY HACIEIUI0 M IMaMATHUKAM MPUPOJbL, JOCTIKEHHAM Poccun B Hayke, MCKYCCTBE, CIOpTE,
TEXHOJIOTHUSIX, TPYAE;

CIOCOOHOCTh OLICHMBAThH BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE U Pa3BUTHE OUMOJIOTHH, NIOHUMAaHMS 3HAYEHUS OUOJIOTUM B MTO3HAHUU
3aKOHOB ITPUPO/IbI, B )KU3HU UEJIOBEKA U COBPEMEHHOT'O 00IIECTBA;

uzaelHas yoex1€HHOCTh, TOTOBHOCTH K CIY)KCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHHE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTHUPYSACh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIIEHUE K CBOMM DPOAMTEISAM, CO3/IaHUI0 CEMBU HAa OCHOBE OCO3HAHHOIO NPHUHATHSA LIEHHOCTEH CEMEHHOW JKU3HU B
COOTBETCTBHUH C TpaauLUsIMHU Hapoaos Poccuy;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIIOUasi 3CTETUKY ObITa, HAyYHOI'O M TEXHUYECKOTO TBOPYECTBA, CHOPTa, TPyAd, OOIIECTBEHHBIX
OTHOIIICHUH;

MTOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AECHCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE IIPOSBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHMSA, POPMHUPOBAHUSA KYJAbTYPbI 310POBbSI H IMOLMOHAJIBHOI'0 0JIAr OOy YHsI:

MMOHMMAaHNUE W peaju3alus 3J0pOBOro u Oe3omnacHoro oOpasza *HU3HU (30pOBOE MUTAHHE, COOJIIO/IEHNE TUTHEHUYECKHUX MPaBUJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHUH W OTIbIXa, peryispHas (u3nyeckas aKTHUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;



IMOHUMAHUEC LCHHOCTU IMPAaBUJI MHAUBHUAYAJIBHOI'O0O M KOJUJICKTUBHOI'O 0€301I1acHOTO MOBCACHHUA B CHUTyallUAX, YIpOXaromuX 3J0POBbIO U
JKM3HU JIFOJICH;

OCO3HAHME NOCIIEACTBUMA U HENIPUATHUS BPEIHBIX IPUBbIUEK (YIOTPEOIEHHUS aJIKOr0JIsl, HAPKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYJly, OCO3HAHHE LIEHHOCTH MacTEepPCTBa, TPYIOIIO0HE;

TOTOBHOCTHh K aKTHBHOM ACATCIIbHOCTHU TEXHOJIOTHYECKONH M COHHaﬂbHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTD HWHULUHUPOBATDH, IJIAHUPOBATHL U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;

UHTEpEC K pasiauyHbIM cdepam NpodecCHOHANbHON NesATeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIA BbIOOp Oynymieidl mpodeccun u
PCaIN30BbIBATH CcOOCTBEHHBIE JKU3HEHHBIE IIJTaHBbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UICTOUHUKY KHU3HH Ha 3eMJjle, OCHOBE €€ CyILeCTBOBAHUS;

IOBBIICHUEC YPOBHA 9KOJIOTHYECKOM KYJbTYPBI: HpI/IO6peTeHI/I€ OIIbITa IJIAHUPOBAHUA IMMOCTYIIKOB M OLUCHKH MX BO3MOXKHBIX HOCJICIICTBI/Iﬁ
JUISL OKPY>KArOIEen CpeJibl;

0CO3HaHME ITI00AJILHOTO XapaKTepa 3KOJIOIMYECKUX Npo0IeM U IyTel UX peLIeHus;

CIOCOOHOCTh HCIOJIb30BaTh MNpUOOpEeTaeMble NpPHU H3YYEHUM OWOJIOTMM 3HAHMS M YMEHMsS IpH pEHIeHUH MNpoOjeM, CBA3aHHBIX C
palrOHAJIBHBIM MIPUPOJOIIOJIB30BAHUCM (CO6J'IIOI[€HI/IC IIpaBHJI TOBCACHUA B IPUPOJAC, HAITPABJICHHBIX HAa COXPAHCHUEC PABHOBECH B OKOCUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HEMpUATHE JeHCTBUN, NPUHOCAIIMX BpPEJ OKpYXKalolled MPUPOJHOM cCpele, YMEHHE MpPOrHO3UpOBaTh HEOJIAronpusTHbIE
HKOJIOTUYECKHUE TOCIIEACTBUS PEANPUHUMAEMBIX J€HCTBUI U TPEeIOTBpaIlaTh UX;

HAJIMYHUEC Pa3BUTOr0 SKOJIOTMYCCKOIO MBIINIJIICHHA, DKOJIOTUYECKOH KYJBbTYpPBI, ONbITa ACATCIBHOCTH IKOJOTUYECKOM HaIrpaBJICHHOCTH,
YMCHUA PYKOBOJACTBOBATLCA MMH B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOfI n COHH&HBHOﬁ IMPaKTUKE, TOTOBHOCTHU K YYaCTUIO B Hp&KTH‘ICCKOﬁ
JesTeIbHOCTH HKOJIOTHUECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSl HAayKHM W OOIIECTBEHHOH MPAaKTUKH,
OCHOBAHHOTO Ha JIMAJIOTEe KYJIbTYp, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M YMTATENHCKOH KYJIBTYPEI KaK CpEACTBA BSaHMOHeﬁCTBHﬂ MCXKAY JJIOAbMHU W ITO3HAHUWA MUPA,

MOHMMaHHe cneuuduku OMOJIOTUM KaK HayKH, OCO3HaHUS €€ posid B (POPMHUPOBAHUHM PAIMOHAIHLHOI'O HAYYHOTO MBILIUIEHUS, CO3AaHUU
LIEJIOCTHOTO MPEJICTaBIEHHUS 00 OKPYKAIOLIEM MUPE KaK O €MHCTBE MPUPO/IbI, YeJIOBEKa U OOIIEeCTBA, B MO3HAHUYU MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHnH Mpo0IeM COXpaHEHHs PUPOJHOTO PAaBHOBECHS;



yOSKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU Ui COBPEMEHHOM IIMBHIIM3ALMHU: O0ECIIEYCHUsI HOBOTO YPOBHSI Pa3BUTHS MEIHUIIMHBI, CO3aHUE
NEPCHIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pellaTh pecypcHble MpoOJIeMbl pa3BUTHs YEIOBEUYECTBA, IMOUCKA MyTEH BBIXOAA U3 TI00ATBHBIX
HKOJIOTUYECKUX MpoOJieM M oOecredeHus Mepexosia K yCTOWYMBOMY pPa3BUTHIO, PAllMOHAIBHOMY HCIOJIb30BAHUIO HPUPOAHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJIyYEHUH OMOJIOTHUECKUX 3HAHUH B LIEJSIX MOBBIIICHUS OOIIEH KyIbTyphl, €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH,
KaK COCTaBHOW 4acTH (PyHKIMOHAIBHOM rpaMOTHOCTH 00yJarouxcs, popMuUpyeMoil pu U3y4eHUH OUOJIOTHHY;

IIOHMMaHHE CYIIHOCTU METOJIOB IMO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCII0JIb30BaTh MOTy4aeMble 3HaHUS JUIs
aHaaM3a M OOBSACHEHMs SBJICHUN OKPYXKAIOIIEro MUpPAa U MPOUCXOAAIMX B HEM M3MEHEHHUIl, yMeHUe jenaTb 0OOCHOBaHHbIE 3aKIIOUCHMs Ha
OCHOBE Hay4YHbIX (PaKTOB M UMEIOLIUXCSI JAHHBIX C LIEJIbI0 IOJYyYEHUS JOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOJIb30BATh OMOIOTUYECKHE 3HAHUS [T PEUICHUS IPOOJIeM B peabHbBIX KU3HEHHBIX CUTYaAIUX;

OCO3HaHUE LEHHOCTU HAy4YHOM [JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IIPOCKTHYIO M MCCIENOBATEIbCKYI JEATEIBHOCTD
WHJUBHUIYaJILHO U B IPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CAaMOOOPa30BaHUIO, K AKTHBHOMY MOJYYSHHIO HOBBIX 3HAHUHN IO OMOJIOTHHU B
COOTBETCTBHUH C )KMU3HEHHBIMU TTOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yabTaTbl OCBOGHUS ydeOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAYMMBIE U1 (POPMUPOBAHUS MHPOBO33PEHHS
o0yyaroluxcsl MEKIUCUIUILIMHAPHBIE (MEXIpPEIMETHbIE) OOIlEHAayYHbIE TOHATHS, OTPAXKAIOLIUE IEJOCTHOCTh HAYYHOH KapTHHBI MHpa U
cHelu(pUKy METOJO0B IO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEpPrus, sBJIEHHUE, MPOIECC, CUCTeMa, HayyHbIN (akT,
NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeOBaHHE, HAOIIOJCHUE, M3MEpPEHME, SKCIIEPHUMEHT M JIpyrue); YHUBEpCallbHbIE
yueOHble IeHCTBUS (TT03HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHBIE), o0ecrnieunBaromue GopMupoBaHue (pyHKIIMOHAIBHON IPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH O0Y4YarolUXCsl; CIOCOOHOCTh 00Y4YarolMXCsl UCIOIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUA U YHUBEpCAJIbHbIE YueOHble TEHCTBUS B IO3HABATENbHOM U COLIMAIbHOM MTPaKTUKE.

B pesynbrare u3yyenus OMOJIOrMM Ha YpOBHE cpeiHero obiero oOpa3oBaHus y oOywaromerocss oyayr copMupoBaHbl IO3HABATEIbHbIE
YHUBEpCaJbHbIC YUeOHbIE IeHCTBUS, KOMMYHHKATUBHbIE YHUBEPCAJIbHBIC YUeOHbIE IEHCTBHS, PETYISTUBHbIE YHUBEPCATIbHbBIE YUeOHbIE 1eHCTBHS,
COBMECTHAs AEATEIbHOCTD.

MeTtanpeameTHble pe3yinbTaThl OCBOSHHS MPOTrpaMMbl CpeIHEro 00LIero 00pa30BaHUs JOJIKHBI OTPAXKATh:

OgByageHne YHMBEPCAJIBHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe TeHCTBHS:



CaMOCTOSITENIbHO (POPMYITMPOBATE U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPHEMBI JIOTHUECKOTO MBIIUICHHUS (aHAJIM3a, CUHTE3d, CPAaBHEHHUSA, KIACCU(PHUKAIMH, 0000IIEHUS),
PacKpBIBaTh CMbICT OMOJIOTHYECKUX TOHITHH (BBIACIATH UX XapaKTepHbIC NPU3HAKH, YCTAHABINBATD CBSI3HU C APYTUMH ITOHATHIMHN);

ONPEAETSATh LEeNU JEATeNbHOCTH, 3ajaBasi HapamMeTpbl M KPUTEPUH HX JOCTH)KEHHS, COOTHOCHUTH Ppe3yJbTaThl IEATEIBHOCTH C
MOCTaBJICHHBIMU LIETISIMH;

MCIOJIH30BATh OMOJIOTUYECKUE TIOHATHS JJIs1 OOBsICHEHUS (PAKTOB U SIBIICHHUN KUBOM IPUPOJIBI;

CTPOUTH JIOTHYECKHE DPACCYXICHUs (MHIYKTHBHBIC, ICIyKTUBHBIC, 10 AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHHUAX, (POPMYIUPOBATH BHIBOBI M 3aKITIOUCHNUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIE CPEICTBA U NPEACTABICHUS CYIIECTBEHHBIX CBS3€H W OTHOIIEHHH B HM3y4aeMbIX OHOJOTHYECKUX
00BEKTax, a TAKKE MPOTUBOPEUH PA3HOTO POJIA, BEISIBICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh IJIAH PELICHUS MPOOIEMBI C YUETOM aHATN3a UMEIOIIUXCSl MATEPHAIBHBIX 1 HEMAaTEPHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LIENISM, OIICHUBATh PUCKH MTOCIIEICTBUI NESITEIbHOCTH;

KOOPJAWHUPOBATH U BBIOIHATH PabOTY B YCIOBHAX PEATBHOTO, BUPTYaIbHOIO 1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJaJIeTh HaBBIKAMU Y4e€OHO-HMCCIEI0BATENbCKOM M TPOEKTHOM JEATeNIbHOCTH, HaBBIKAMU pa3pellieHus Mpo0sieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY ITOMCKY METOJIOB PEUICHHUS MPAKTUIECKHUX 3a/1a4, IPUMEHEHUIO PA3TMIHBIX METO/IOB IIO3HAHHMS;

WCTIOJIB30BATh PA3IMYHBIC BH/BI JESITEIHHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIpEeTaIiy, TpeoOpa3oBaHUI0 U PUMEHEHHUIO B
Y4EOHBIX CUTYalLlUsX, B TOM YHCJIE TIPU CO3JaHUU Y4EOHBIX M COLIMAIBHBIX MPOEKTOB,;

(bopMHpOBATh HAYUHBII TUI MBIIIJICHUS, BIAJeTh HAYYHON TEPMUHOJIOTHEH, KIF0UEBBIMUA MOHATUSAMH U METO/IaMU;

CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTeIbHON ACATEIBHOCTH M )KU3HEHHBIX CHTYAIHsX;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyalIM3UPOBATh 3a]ady, BBIIBUTATh TUIOTE3y €€ PEHICHHs, HAXOIUTb apryMEHTBI IS
JI0Ka3aTelbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh apaMeTpbl U KPUTEPUH peILICHHS;

aHAJM3UPOBATh MOJYYSHHBIE B X0OJI€ PEIICHHS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKU OLEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE
B HOBBIX yCJIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAllUsIM, OIIEHHBATH TIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTH IIEJICHAIPABIICHHBIH MTOMCK MEPEHOCA CPEACTB U CIIOCOOOB JICUCTBUS B TPO(PECCHOHATBHYIO CPENy;

YMETh MIEPEHOCUTDb 3HAHUS B I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HECSTEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;



BBIIBUT'aTb HOBBIC UJCHU, IIpCAIaraTb OpUrnHAJIBHBIC TOAXOAbI U PCIICHHA, CTABUTH HpO6JIeMbI " 3ala4d, JOIIYCKAroIKHEC AJIbTCPHATUBHBIC
peuienus.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHHKAX MH(pOpManuu (TekcTe y4eOHOro nocoOus, HayqHO-MOMYJISIPHOM TuTeparype, OMOIOrHYECKUX
CIIOBAapsX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MJaHHBIX, B VIHTepHEeTe), aHAIM3UPOBATh HH(POPMAIMIO paA3IUYHBIX BUAOB U (HOpPM
MMpCACTABJICHUA, KDUTUUCCKHU OLICHHUBATDH eé AOCTOBCPHOCTb U HCTIPOTUBOPCUUBOCTD,

(dbopMynupoBaTh 3aMpochl U MPUMEHITh PAa3JIMYHbIE METOMABI MPH MOHMCKE U OTOOpe Ouonoruueckoil mHbopMmanuu, HEOOXOIUMOUN AJis
BBITIOJTHEHUS YU€OHBIX 3a]1a4;

HpI/IO6p€TaTB OIIBIT HMCIIOJIb30BaHUA I/IH(l)OpMaIlI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TCXHOHOFHﬁ, COBCPHICHCTBOBATL KYJIbTYPY AKTHUBHOI'O
HCIIOJIb30BAHHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM,

CaMOCTOSITENILHO BBIOMpaTh ONTUMaIbHYIO (OpMY IpeacTaBieHUs Ononoruyeckoil nHbopManuu (cxeMbl, rpaduKu, JuarpaMMbl, TaOIHIIb,
PUCYHKH U APYTOE);

WCIIOJIh30BATh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPH paboTe ¢ OHonornyeckoi nHGOpMaIen: MPUMEHATh XUMHUYECKHe, (PU3HUECKUe U
MaTeMaTHYeCKHUe 3HAKH M CHMBOJIBI, (OpPMYIbI, ab0peBUaTypy, HOMEHKJIATYpPY, HCIIOJIB30BaTh M MpPeoOpa3OBHIBATh 3HAKOBO-CHMBOJIMUYECKUE
CpeICTBa HATJISIIHOCTH;

BJIaJIeTh HaBbIKAaMM PACIIO3HABaHMA U 3aILUThl HH(YOpMaIuy, HHPOPMALMOHHOM 6€301MacCHOCTH IMYHOCTH.

OgJiaienne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) obO1menmue:

OCYILLECTBISATH KOMMYHHMKAIIMK BO BCEX cepax *U3HHU, aKTUBHO Y4aCTBOBATh B JUAJIOTE WU AUCKYCCUU MO CYLIECTBY 00CYX/1aeMON TEMbI
(yMeHHME 3a/aBaThb BONPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIBHO BBIMOJHEHHWs TNpeAjaraeMod 3aJaud, Y4YUThIBaTh HWHTEpPECH U
COTJIACOBAHHOCTD MO3UIUI IPYrUX YYaCTHUKOB AMAJTIOTA WK JUCKYCCUN);

pacrio3HaBaTb HeBep6aJ'IBHBI€ cpeacrna O6HI€HI/I${, IMOHUMATh 3HAUYCHUC COLUMAJIBHBIX 3HAKOB, MPCANOCHIIOK BO3HUKHOBCHUA KOH(l)J'II/IKTHBIX
CUTYyallUl, yMETh CMSTYaTh KOH(QIMKTHI U BECTH NIEPErOBOPHI;

BJAJIeTh PA3JIMYHBIMU CIOCO0aMM OOLICHMS M B3aUMOJEHCTBHS, MOHMMAThb HAMEPEHUs APYTUX JHOJAeH, MPOSBIATH YBaKUTEIbHOE
OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU opme HopMyTHUpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOW W WHAMBHIYalIbHOM pabOThl MPH pEHIeHUH OHOJIOTHYECKON MpoOIeMsl,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU pEIICHUH YUeOHOH 3a/1auH;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBHIM ¢ y4€TOM OOLIMX UHTEPECOB U BO3MOXKHOCTEN KaXKI0r0 WieHa KOJIJIEKTHUBA,



IIPUHUMATh LIEJIM COBMECTHOH J€ATEIbHOCTH, OPraHM30BBIBATH U KOOPAMHUPOBATH AEHCTBUS MO €€ JOCTUIKEHMIO: COCTaBIATh IUIAH
JCUCTBHI, pacpeaeisaTh POIH ¢ y4ETOM MHEHUH YIaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOM pabOTHI,

OLICHHUBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIIMU HOBU3HBI, OPUTHHAIILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISATh IMO3UTHBHOE CTPATETHYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYalUsAX, MPOSIBISATH TBOPUYECTBO M BOOOpaskeHHE, OBbITH
WHULIMATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JA€HCTBUAMM:

1) camoopranu3anus:

WCII0JIH30BaTh OMOJIOTMYECKUE 3HAHMS IJIs1 BBISIBIICHUS MMPOOJIEM U UX PEUICHUS B )KU3HCHHBIX U YUEOHBIX CUTYAIIHUSX;

BBEIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWH IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JICHCTBUSAX M IMOCTYIKAX MO OTHOIICHHUIO K KHBOU
MIPUPOJIE, CBOEMY 3J0POBBIO U 3JI0POBBIO OKPYKAOIIHUX;

CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIbHYIO ACSITENbHOCTD, BBIABIATH MPOOIEMBI, CTAaBUTh U (JOPMYIUPOBATH COOCTBEHHBIC 33/1a4H B
00pa3oBaTeNbHON ACATEIHHOCTH M KU3HEHHBIX CHTYallUsX;

CaMOCTOSITENTLHO COCTABJIATH TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H MPEAIIOYTCHUH;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHUI;

JieJlaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

crocobcTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOW DJPYAUIMU B pa3HbIX O0ONACTSIX 3HAHUM, IMOCTOSHHO TMOBBIIATH CBOU
00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JTaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB LIETISIM;

BIIa/IETh HaBBIKAMH TIO3HABATENHHOUN pedriekcun Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, HX PE3YNIbTATOB U
OCHOBAHUH, HCIIOJIB30BaTh MPUEMBI pepIIeKCHUH Il OIIEHKU CUTYAIlHH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEILHOCTH;

3) npuHATHE Ce0sT M APYIrUX:

MIPUHUMATD Ce0sl, MOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIE€ATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;



pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU IPYTOTO YEIIOBEKa.
NPEJIMETHBIE PE3YJIbTATHI

IIpenmeTHble pe3ynabTaTbl OCBOCHMS COAEp)KaHUs ydeOHoro mnpeamera «buonorus» Ha yriyOJn€HHOM YpPOBHE OpPHEHTHPOBAHBI Ha
obecniedeHne npopuibHOro 0oydeHus obOydaromuxcs Ouonorud. OHM BKIIOYAIOT: crienuduyeckue A OMONIOrUN Hay4HbIE 3HAHMS, YMEHUS U
CTIOCOOBI JIEHCTBHI MO OCBOCHHIO, MHTEPIIPETALMH W MPEOOpPa30BAHMUIO 3HAHHWM, BUABI JESATEIBHOCTH IO TOJXYYEHUIO HOBBIX 3HAHUH U HX
IIPUMEHEHUIO B Pa3jIMYHbIX Y4E€OHBIX, @ TAaKK€ B pealbHbIX XU3HEHHBIX cUTyauusx. lIpenmeTHsle pe3ynpTaThl MPEACTABIEHBI MO Trojam
U3yUYEHHUSL.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce 10MKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUK O MECTE U POJIHM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpAa, B TO3HAHUU 3aKOHOB IIPHPOJIBI U PEIICHUH MPOOJIEM PAlMOHAIBHOTO MPUPOIOIIONB30BaHHSA, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHE OUOJIOTHH;

BJIaJICHHE CHUCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIKOYAeT: OCHOBOIOJIAraroliue OMOJIOrMYecKHe TEepMUHBI M HOHATUS (KU3Hb,
KJIETKa, OpraHu3M, MeTaloJIu3M, TOMEOCTa3, CaMOpPEryJiilils, CaMOBOCIPOM3BEIECHUE, HACIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U pa3BUTHE),
ouonornveckue teopun (xnerounas teopus T. lIBanna, M. lneiinena, P. BupxoBa, xpomocomHas Teopusi HaciencTBeHHOCTH T. MopraHa),
yuenus (H. V. BaBuioBa — o meHTpax MHOrooOpasus M MPOUCXOXKJIEHHs KYJIbTYPHBIX pacTeHUi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB IEPBOTO
IIOKOJICHUS, PACUICIUIEHUs, YHUCTOTHI TaMeT, HE3aBHUCHUMOro HacienoBaHuss [. MeHzaens, TOMOJOTMYECKHMX pSAJOB B HAcJIEICTBEHHON
m3menunBocty H. V. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJI/ICHHE OCHOBHBIMHM METOJAMH HAay4HOTO MO3HAHMSI, UCHOJIb3YEMBIX B OMOJIOIMUECKHUX HCCIEAOBAaHUAX >KUBBIX OOBEKTOB (OIMHUCAHUE,
U3MepeHue, HabJoeHNe, SKCIIEPUMEHT);

YMEHHE BBIACIATD CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIIETOK ITPOKAPUOT U DyKapUOT, OAHOKIETOYHBIX 1 MHOTOKJIETOUYHBIX OPIraHU3MOB, B
TOM yucie OakTepuid, TpUOOB, pacTeHHUl, KUBOTHBIX M YEJIOBEKAa, CTPOEHUS OPraHOB M CHUCTEM OPraHOB PACTEHM, >KMBOTHBIX, YE€JIOBEKa,
IIPOLIECCOB KU3HECATEILHOCTH, IPOTEKAIOIINX B OpraHU3MaxX PacTeHUM, >KUBOTHBIX M YeJIOBEKa, OMOJIOrMYECKUX MPOIIECCOB: OOMEHa BEILECTB
(MeTabosn3M), MpeBpalleHusl SHEPTUK, OpOKEHHs, aBTOTPOPHOIO M reTepoTpOPHOro TUIOB MUTAHMA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a,
Meiio3a, ramMeToreHe3a, YMOpPHOreHe3a, MOCTIMOPHOHANBHOTO PA3BUTHA, PA3MHOXKEHUS, UHIUBHIYaIbHOIO Pa3BUTHS OpraHn3Ma (OHTOTEHE3a),
B3aMMOJICHCTBHS T'€HOB, FeTEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX/1Yy OPTaHOUAAMU KJIETKH U UX (QYHKIHUSIMH, CTPOCHHUEM KJIIETOK pa3HbIX TKaHeW U UX QYHKIHUSIMHU,
MEX/y OpraHaM{ U CHUCTEMaMHU OPTaHOB y pacTEHUH, )KUBOTHBIX M YeJIOBEKa U UX (PYHKUHAMHU, MEX]Y CUCTEMaMU OPraHOB U UX (YHKIIHSIMH,
MEXIy ASTallaMd OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO LHMKJIA M KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMH SMOpPHOHAIBHOTO Ppa3BUTHS,
TEHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOPaMU Cpe/ibl OOUTaAHMS;



YMCHUC BBIABJIATH OTIIMYUTCIIBHBIC IIPU3HAKHU JXUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ, KHUBOTHBIX U YCJIOBCKA,

YMCHHUEC HCIHOJB30BATH COOTBCTCTBYHOIIHUC API'YMCHTHI, GI/IOJIOI‘I/I‘-IGCKYIO TCPMHUHOJIOTUIO W CHUMBOJIMKY U1 AOKa3aTCJIbCTBA POACTBA
OpPTraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pemaTh OMOJIOTUYECKUE 33]1auH, BBISBIISATh IPUYHMHHO-CIICICTBEHHBIC CBSI3U MEXIy HCCIIETyeMbIMA OMOJIOTHYECKUMHE TPOIIECCaMH
" ABJICHUSAMM, NCJIATh BBIBOJbBI U ITPOTHO3bI HA OCHOBAHUU IMOJYUYCHHBIX PC3YJIbTATOB,

YMEHHE BBINIOJHATH JIA0OpATOpPHBIE M TPAKTHYECKHUE pPaboThl, COONMIOIATh MpaBwia mpu paboTe ¢ yueOHBIM H J1A0OPATOPHBIM
000pyI0BaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPSITh HMX 3KCICPHUMEHTAIBLHBIMU CpPEACTBaMH, (GOPMYNIUpPYs UENb HCCICAOBAHUS, aHAIU3HPOBATH
IMMOJIYYCHHBIC PE3YJIbTAThI U ACJIaTh BbIBOIbBI;

YMEHHE YyYacTBOBaTh B y4eOHO-HCCIIEIOBATENLCKON paboTe Mo OHMONIOTHH, SKOJIOTUH M MEAWIUHE, MPOBOIUMON Ha 0a3e IIKOJIBHBIX
HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH OTY4YCHHBIC PE3YJIbTaThl HA YUCHHUUECKUX KOHPEPEHIIHSIX;

YMEHHUE OIICHUBATh 3TUYECKUE ACMEKThl COBPEMEHHBIX MCCIICIOBAaHUI B 001aCTH OUOJIOTMH U MEIHIIMHBI (KJIOHHPOBAaHUE, UCKYCCTBEHHOE
OILIOIOTBOPEHUE, HAIIPABJIICHHOEC H3MEHEHNE T€HOMA U CO3/IaHNE TPAHCTCHHBIX OPraHNU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oymymied mnpodeccHOHAIBHON JEATCIILHOCTH B O0JIACTH  OMOJIOTHUH, MEIAWIIMHEI,
OMOTEXHOJIOTHH, BETEPHUHAPHH, CEILCKOTO XO3SICTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIYOJsTh IMO3HABATEIbHBIA MHTEPEC, HAIpPABJICHHBIA Ha
OCO3HAaHHBIM BBIOOP COOTBETCTBYIOIIEH TMpodeccnn U MPONODKEHHE OHOIOTUYECKOr0 00pa3oBaHUST B  OpTraHU3AlMSX CPEIHEro
PO ECCUOHAIBHOTO W BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB
HanmenoBanue
Ne Koutpo IIpakTuy dopmHupoBaHHE
pa3jaesioB U TeM OcHOBHBIE BHABI 1eITEJILHOCTH .
n/n Bcero JbHBIE €CKHe (yHxuuoHanbHOM
NPOrpamMMbl o0yuyarmuxcsi
padoThbI padoThbI IPaMOTHOCTH
PackpeiBath conepkanve TEpMUHOB U1 ECTEeCTBEHHO-Hay4Hast
HNOHATUM. XapaKTepu30BaTh IPaMOTHOCTb,
OHOJIOTHIO KaK YHTATENbCKAs
KOMIUIEKCHYIO HayKy, €€ MECTO U pOJIb = TPaMOTHOCTb,
CpeiH IpYyrux €CTECTBEHHBIX HayK. dbopmHpoOBaHUE
OneHuBaTh BKJIaJ 0T€YECTBEHHBIX KpEaTUBHOT'O MBIIICHUS.
yU4€HBIX B Pa3BUTUE OHOJIOTUU.
OrneHuBaTh POJIb OMOJOTUYECKUX
buonorus kak Hayka 1 OTKPBITUIA U UCCIIEIOBAaHUI B

’KuBbIe CHCTEMBI U UX
HU3YUCHUC

Pa3BUTUHU HAYKU U IPAKTUYECKON
NEeITEILHOCTH JIIOIEH.
[Tepeuncnsts npodeccun, CBsI3aHHBIE C
COBpEMEHHOM Ononoruei.
[IpuBOAUTE IPUMEPHI TPAKTHIECKOTO
UCTIONb30BaHUs JOCTHKEHUI OMOTIOTUI
B MEJMIIMHE, CEIbCKOM XO3SIICTBE,
MIPOMBIIIIJIEHHOCTH M OXpaHe TMPUPO/IBI

PackpeiBaTh copepxaHie TEPMUHOB U
MIOHATHI: )KUBasi CUCTEMA, HJIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCTbD,
BBICOKAsl YIOPSIJOUYEHHOCTb,
yIPaBISIEMOCTh, HEPAPXUYHOCTb.

ECTCCTBCHHO-Hay‘-IHaSI
rpaMOTHOCTb




XapakTepus3oBaTh CTPYKTYpYy U
CBOMCTBA >KMBBIX CUCTEM, OTIHIMS
XAMHYECKOI'0 COCTaBa 00BHEKTOB
KUBOW Y HEXXUBOU MPUPOIBI, OO
MPUHIIMI KJIETOYHON OpraHu3aiuu
JKMBBIX CHCTEM.

CpaBHUBaTH OOMEHHBIC TIPOIECCHI
B HE)KMBOW U JKUBOU IIPUPOJIE;
PacKpbIBAaTh CMBICI pEaKIuit
MeTaboIu3Ma.
OOBSICHATE MEXaHU3MBI
CaMOPETYJIALINY )KUBBIX CUCTEM
Pa3JIMYHOTO UEPAPXUUYECKOTO YPOBHS;

buonorus kiaetku

XuMuueckas
OpraHu3aIus KIETKA

10

0.5

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSATHUH: KJIETKA, OPTraHesIbI,
9YKapHOTHI, IPOKAPUOTHI, BUPYCHI,
UTONIOTHUS (KJIeTOYHAast OMONIOTHs),
KJIETOYHAsI TEOPHSI.

XapakTepru30BaTh OCHOBHBIE ITAIbI

PackpbIBaTh cosiepkaHle TEPMUHOB U
MOHATHUH: 2JIEeMEHTHI-ONOTeHBI,
JIUII0JIb, BOJIOPOIHAS CBA3b,
T'HJIPOUIBHOCTS,

ruipohoOHOCTE, TYpProp,
MUHEpaJbHBIE BEMIeCTBa, OyhepHbIe
CHCTEMBI, aHHOHBI, KATHOHBI.
[Tepeuncnars 0cOOEHHOCTH
XUMHAYECKOTO COCTaBa KIIETKH.
PaznuuaTth Makpo-, MUKpO- U

ECTGCTBGHHO'Hay‘lHaH
rpaMOTHOCTb

EcrectBeHHO-HayuyHas
rpaMOTHOCTh




YIBTPAMHUKPOIJIECMCHTBI, BXOAAIINC
B COCTaB KMBOTI'O U UX POJIb B
OpraHu3Me.

CtpoeHue u GyHKIUH
KIJIETKH

PackpsIBaTh conepkaHie TEPMUHOB U
MOHATHUI: 1€30KCUPUOOHYKICHHOBAs
kucaora ({HK), pubonykiennosas
kucinora (PHK), nykneorun,
HYKJICO3H/I, a30TUCThIE OCHOBaHMS,
aJIeHUH, T'YaHWH, [IUTO3UH, TAMMH,
yparui,
KOMIUIEMEHTApPHBIE OCHOBAHMUS,
anenosuaTprdOCchar (ATD),
MaKpOIPTHYECKasi CBSI3b,
CEKBEHHPOBAHUE, TCHOMUKA,
TPAHCKPUIITOMHKA, IPOTEOMHUKA.

ECTGCTBGHHO'Hay‘lHaH
I'paMOTHOCTb

OOMeH BEIIECTB U
MpeBpalieHNe SHEPTUn
B KJIETKE

Hacnencreennas
uHpopmanus u
peanuzanus e€ B
KIIETKE

0.5

PackpsiBaTh conep:kaHre TEPMUHOB U
MOHSATUI: MOJEINPOBAHUE,
KOMITBIOTEPHBIN TU3alH.
[IepeunciaATs nepCeKTUBHBIE
HaIlpaBJICHUs HAY4YHBIX UCCIICIOBAHUN
B CTPYKTYpHOI OHoorumy,
pacKpbIBaTh UX 3HAYEHUE IS
MEIULIUHBI U

CENBbCKOI0 X0351CTBA

PackpbiBaTh copepxkaHre TEPMUHOB U
MOHATHIA: MIa3MaTU4ecKasi MeMOpaHa
(mnmazmanemma), KUAKOCTHO-
MO3an4Hasi MOJIeNb, MeMOpaHHbIE
Oenku

EcrecTBeHHO-Hay4YHas
IPaMOTHOCTb

ECTCCTBCHHO-Hay‘-IHaSI
rpaMOTHOCTb




JKU3HEeHHBIN LUK
KJIETKH

(mepudepuueckue, UHTETPAIBHBIE),
MIMKOKamuKe, nuddysus, ocMoc,
aKTUBHBII TPAHCIOPT, SHAOLUTO3,
(harouuTo3, MUHOIMTO3, IK30LIUTO3,
KJIETOYHAs! CTEHKA, IJIa3MO/IECMBlI,

CHMILJIACT.

PaCKpLIBaTB COACPKAaHNE TCPMUHOB U
MMOHSTUM: ouTOIlIa3Ma, HUTO30JIb,
1 MHUTOCKECJICT, KOMIIAPTMCHTEI,

OpraHoun b,

EHI', yutatenbckas
rpaMOTHOCTh

10

Crpoenue u pyHKIIUH
OpPraHu3MOB

PazmBoxenue u
pa3BUTHE OPraHU3MOB

17

PackpwiBath cojepkaHie TEPMHUHOB U
MOHATHH: IIUTOIIa3Ma, ITUTO30JIb,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpTaHOUIBI, SHIOTIA3MATHYCCKAs CETh
(BIIC), anmapat I'onbmKu, TU30COMBI,
BaKyoIlb, puOOCOMBI, aBTOIIU3,

1.5 BE3UKYJSPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBIN COK, TYprop,
MUTOXOHJIPHH, KPUCTBI, TUTACTHUIHI,
XPOMOIIACTHI, JIEUKOIIACTHI,
XJIOPOIUTACTHI, CTPOMA, TPAHBI,
TUJIAKOW/I, JITAMEJIIa

PackpbIBaTh coepkaHre TEPMUHOB U
MOHATHUI: OOMEH BEIECTB
15 (MeTabosn3M), aCCUMIIIALIUS
' (aHaboNMM3M), WK TUTACTUYECKUI
00OMeH, TUCCUMUITSLNS (KaTaboIu3M),

WJIM SHEPreTH4eCKuil 0OMeH,

EHI', yuratensckas
rPaMOTHOCTh

EHI', unratensckas
rPaMOTHOCTh




aBTOTPOdBI, reTepoTPOdbI, aHAIPOOHI,
a’poObI, (hepMEHTHI, aKTUBHBIN IIEHTD,
cyOcTpaTHas crienu(pUIHOCTb,
Ko(pepMeHTBI, OCIIKH-aKTUBATOPHI U
OCJIKU UHTUOUTOPBI

11

12

13

I'eneTuka — HayKa O
HaCJICOACTBCHHOCTH U

2
U3MEHYMBOCTHU
OpraHU3MOB
3aKOHOMEPHOCTH 10
HACJIeICTBEHHOCTH
3aKOHOMEPHOCTH 5

N3MCHYMBOCTH

PackpeiBath conepkanue TEPMUHOB U
MMOHATHUN: T€H, TCHETUUECCKUM KO/I,
KOJIOH (TpHUILIET), CTON-KOJIOHBI,
MaTpulla, MATPUYHBII CUHTE3,
tpanckpunuus, PHK-nmonumepasa,
MIPOMOTOP, CILIAHCUHT, HHTPOH, 3K30H.
XapakTepu3oBaTh peakMu MaTPUYHOTO
CUHTE3a, CBOMCTBA FT€HETUYECKOI0 KOJ1a.
OnuceIBaThITAIBI TPAHCKPUIIIIUU U
TPAHCIALIMU; YCTAaHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIIUIB
KJIETKE; CXEeMAaTUYECKU N300paxkaThb
MaTpUYHBIE PEAKIIMH TPAHCKPUIILINH U
TpaHCIAUU

Pemats Ouonoruyeckue 3aaadu Ha
ONPEACIIEHUE TTOCIEN0BATEIBHOCTH
nykiieotusioB JJHK n MPHK, npumensis
3HAHHUS O PEAKIUSIX MATPHUYHOTO
CHUHTE3a, FEHETHYECKOM KOJI€, IPUHITUIT
KOMIIJIEMEHTapHOCTH

PackpeiBath copep:kaHue TEPMUHOB U
MOHATHI: BUPYC, BUPHOH, CEpJILICBUHA,

EHI', untatensckas
IpaMOTHOCTh

EHI', yuratensckas
rPaMOTHOCTh

EHI', untarensckas
rPaMOTHOCTh




14

T'eneTuka uenoBeka

Karcuj, oOpaTHasi TpaHCKPHUIILKS,
peTpoBUPYCHI, OakTeprodar, BUPyc
nuMmMmyHoaeduiuta yenoseka (BUY),

PackpeiBaTh conepkaHie TEPMHHOB U
HOHSTHI: BUPYC, BUPUOH, CEP/IIIEBUHA,
Karcu, o0OpaTHasi TpaHCKPHIILIS,
peTpoBUpYCHI, 6akTeprodar, BUpyC
uMMyHoepumTa yenoseka (B1Y),
0.5 MPUPOHO-0YaroBbie HH(PEKINH.
XapakTepu3oBaTh BUPYCHI,
PEeTpPOBUPYCHI M OaKTeprodark Kak
BHYTPUKJIETOYHBIX ITAPA3UTOB
HPOKApHOT U SYKapHOT.

EHI', yntaTtennckas
IrPaMOTHOCTh

15

16

CCHGKHI/IH OpTraHnu3MOB

buorexHonorus u

[TepeuncisaTe OCHOBHBIE
ATaIbIPA3BUTHS CENEKIIMHU KAK MpoIecca
Y HayKH. XapakTepu3oBaTh
coaep:xxanue yuenus H. 1. BaBuiosa o
LenTpax npoucxoxaeHus u
MHOT000pa3usi KyJIbTypHBIX PACTEHUH.

1 [Toka3zpiBaTh LIeHTpBI TPOUCXOKACHUS
Y MHOT000pa3us KyJbTypHBIX PacTEHUIN
u LleHTpBI ToMEeCTUKAIIMHN TOMAITHUX
JKUBOTHBIX Ha KapTe€ MUpPA, CBA3BIBATH U
MECTOIOJIOKEHUE C OUaramu
BO3HUKHOBEHHMSI IPEBHEUIITUX
[UBUIN3AIIUHN.

OnuceiBaTh MEPCICKTUBBI

EHI', untatensckas
TPaMOTHOCTb,
r100aIbHbBIE
KOMIIETEHITUH

EHI', untarensckas




CUHTETHYECKAS
onoorus

JIOMECTHKALIUK U CO3/IaHNE HOBBIX
COPTOB KYyJIbTYPHBIX pacTEHHI1, TOPO]
JIOMAITHUX KUBOTHBIX U IITAMMOB
MHUKPOOPTIaHU3MOB

IPaMOTHOCTh

17

PesepBHOE Bpems

OBHIEE KOJIMYECTBO
YACOB 11O TIPOT'PAMME

102

13







INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Tema ypoxa Beero Konrtposnbubie Ilpakruueckume  00pa3oBaTesibHbIE
padoTbI padoThbI pecypcbl
buonorus kak KOMIUIEKCHAsI HayKa U KaK 4acTh 1 Bubmiorexa LHOK
COBDEMEHHOrO 0IeCTEa https://m.edsoo.ru/863ebd16
bu6mmorexa [IOK
JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1 https://m.edso0.ru/863ebd16
bubmuorexa [JOK
YpoBHEBast OpraHu3alys KUBBIX CUCTEM 1 https://m.eds00.ru/863ebd16
Hctopus OTKPBITUS U U3YUYEHHUSI KIIETKU. bubnnoreka [JOK
Knerounas Teopusi. MeTo1bl MOJIEKYJISIPHON U https://m.eds00.ru/863ebd16
kierouHou 6uonorun. [IpakTudeckas pabora
«M3yueHne MeTo10B KJIETOYHOU OMOJIOTHU 1 0,5
(xpomatorpadus, anextpodopes,
TuddepeHaIbHOe HEeHTpU(yTrupoBaHUE,
ITLIP)»
KoHTpoJuanHuas padora Ne 1 «buoJjiorus kak bu6mmoreka [IOK
KOMIUTIEKCHAs HayKa M KaK 4acTh COBPEMEHHOTO 1 1 https://m.eds00.ru/863ebd16
oOuiecTBa»
bubmuorexa [JOK
XUMHYECKUH COCTaB KJIETKH 1 https://m.eds00.ru/863ebd16
MuHepanbHbIE BEIIECTBA KJIETKH, UX 1 bu6mmorexa [IOK
Ouosoruyeckas poib



https://m.edsoo.ru/863ebd16
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OpraHI/mecm/Ie BCIICCTBA KIICTKHU — OeJIKH.

https://m.edso0.ru/863ebd16

bu6mmoreka [IOK

8 JlaboparopHas pabota «O0HapyKeHHE OCIIKOB C 0.5 https://m.edsoo.ru/863ebd16
MOMOIIIbIO KaYE€CTBEHHBIX PEaKITHI»
bubmuorexa [JOK
9 CaoiicTBa, k1accupuxanus U QyHKIHK OEIKOB https://m.eds00.ru/863ebd16
Opranuyeckuie BEeIeCTBA KJIETKU — YTIIEBOBI. bubmuorexa [JOK
10 Crpoenue u pynkuuu ATO. [Ipyrue https://m.edsoo.ru/863ebd16
nykieozuaTpudocarsr (HTD)
bu6mmoreka [IOK
11 Oprannydeckue BenecTBa KIETKH — JIUIHIbI https://m.eds00.ru/863ebd16
Hyxneunossie kucnotsl. JJHK u PHK. bubmuorexa [JOK
12 JIaboparopHas pabota «lcciaenoBanme 05 https://m.edsoo.ru/863ebd16
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3 KJIIETOK '
Pa3TUYHBIX OPTaHU3MOBY
13 KonTpoJibHas pagora Ne 2 «Xumuueckuit Bubanorexa LIOK
COCTAR KIICTKI https://m.edsoo.ru/863ebd16
14 CexsennpoBanue [JHK. Meroasl reHOMUKH, bubmorexa IIOK
TPAHCKPHITOMHKH, IPOTEOMHKE https://m.eds00.ru/863ebd16
bu6mmorexa [IOK
15 Merozpr cTpyKTypHO# GHOIOrHI https://m.edsoo.ru/863ebd16
bubmuorexa [JOK
16 Tunst knetok. [IpokapuoTnueckas KieTka https://m.eds00.ru/863ebd16
17 CtpoeHune dyKapruOTHYECKON KIIETKH. 0.5 bubmuotexa [JOK
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[IpakTuueckas padora «3yueHne cBONCTB
KJIETOYHOM MeMOpaHbI»

https://m.edso0.ru/863ebd16

bubmuorexa [JOK
18 I1oBepXHOCTHBIH amIapar KIeTKU https://m.eds00.ru/863ebd16
OnHOMEMOpaHHBIE OPTaHOWIBI KIIETKH. bubnmoreka [JOK
19 [Tpaktuyeckas pabora «M3yueHune qBHKEHUS 0.5 https://m.edsoo.ru/863ebd16
IIUTOILIA3MbI B PACTUTEILHBIX KIIETKAX)
ITomyaBTOHOMHBIE OPTraHOUABI KJIETKH: bubnuorexa [JOK
20 MHUTOXOHPHH, IIacTH bl JlTabopaTtopHas 05 https://m.eds00.ru/863ebd16
pabora «ccnenoBanue mia3mMonusa u
JIETIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX)
bu6mmorexa [IOK
21 HemeMOpaHHbIC OpraHOMIB! KICTKH https://m.edsoo.ru/863ebd16
bu6mmoreka [IOK
22 Crpoenne u $yHkuun sapa https://m.eds00.ru/863ebd16
CpaBHHTEIbHAS XapaKTEPUCTHUKA KIETOK bubmmoreka [IOK
23 aykapuot. JlabopaTopHas pabdora «3yuenue 0.5 https://m.edso0.ru/863ebd16
CTPOCHUS KJIETOK Pa3IMUHBIX OPTaHU3MOB)
AcCCUMUITAIIUS U TUCCUMUJISAIINS — JIBE bu6mmoreka [IOK
CTOPOHBI MeTaboIM3Ma. THITbl 0OOMeHa BEIIEeCTB. https://m.edso0.ru/863ebd16
24 JlaGopatopHas pabora «3yueHue
KaTaJIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha
NpUMEpPe aMHJIa3bl WK KaTalla3bl)»
DepMEHTAaTUBHBIN XapaKTep PeakLun bubnuorexa [IOK
o5 KJIETOYHOro MeTabonu3ma. JlabopatopHas 0.5 https://m.edso0.ru/863ebd16

pabora «M3yueHnue pepMeHTaTUBHOTO
pacIleIUIeHHsl IEPOKCHUIa BOJOPOaA B
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PACTUTCIIBHBIX U JKUBOTHBIX KJIICTKAX)

26 Benku-aktuBaro Oenx ouTo bubamorexa IOK
JIKA-aKTHBATOPBI U OCTIKU-MHTHOUTOPbI
P P https://m.edso0.ru/863ebd16
bu6mmoreka [IOK
27 ABTOTPOGHBIiT THIT 0OMEHA BEIECTB https://m.eds00.ru/863ebd16
bu6mmoreka [IOK
28 ®orocunTe3 https://m.eds00.ru/863ebd16
XemocunTes. JlaboparopHas pabora bubmmoreka [IOK
29 «CpaBHeH#He TpolieccoB poTocHHTE3a U 0.5 https://m.eds00.ru/863ebd16
XCMOCHHTE3a)
AnaspoOHBIe OpraHu3Mbl. Buibl OposkeHust. bubnnorexa [HOK
30 JlabopatopHas pabota «CpaBHEHHE MPOIIECCOB https://m.edsoo.ru/863ebd16
OpOXKEHUS U JBIXaHUSD)
31 AdpoOHBIC OPraHU3MBbI. JTarbl Bubmiorexa HOK
SHEPreTHYECKOro OGMeHa https://m.edsoo.ru/863ebd16
DHeprusi MeMOpPaHHOTO TpaJlueHTa IPOTOHOB. bubnuotexa [JOK
32 Cunre3 AT®: pabora npotoHHoit AT®D- https://m.eds00.ru/863ebd16
CHHTa3bl
bu6mmoreka [JOK
33 Peakitun MaTpU4HOrO CHHTE32 https://m.edso00.ru/863ebd16
bu6mmorexa [IOK
34 Tpanckpumnums — MaTpuuHbii cuaTes PHK https://m.eds00.ru/863ebd16
bubmuoreka [JOK
35 TpaHcHsIHUS U €€ dTaIbl

https://m.edso0.ru/863ebd16
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Koauposanue amunokuciot. Pons pubocom B

bubmuoreka [JOK

36 :
GHOCHHTEE Genka https://m.edsoo0.ru/863ebd16
bu6mmoreka [IOK
37 OpFaHI/ISaHI/I}I TeHOMa y ITPOKAPHUOT U SyKapuoT https://m.edso0.ru/863ebd16
38 MonekynspHble MEXaHU3MBbI SKCIIPECCUU F€HOB bubanorexa LIOK
y YKapHOT https://m.edsoo0.ru/863ebd16
Bupycer — BHekseTOUHBIE (OPMBI )KU3HU U bubnnorexa [HOK
39 obnuratHble mapa3utsl. [IpakTHueckas pabora 0.5 https://m.edsoo.ru/863ebd16
«Co3anue MoJieIl BUPyca
40 BupycHble 3a001eBaHus YeI0BEKa, KUBOTHBIX, bubinorexa HOK
pacTeHuii https://m.edso0.ru/863ebd16
bu6mmorexa [IOK
41 HanorexHosioruu B 6M0JI0TUN U MEAULIMHE https://m.eds00.ru/863ebd16
bu6mmoreka [JOK
42 JKW3HEHHBIH UK KICTKH https://m.eds00.ru/863ebd16
bu6mmoreka [IOK
43 Marpuansrii cuares THK https://m.eds00.ru/863ebd16
44 Xpomocomsl. JIaboparopHast pabota «M3ydenue 05 Bubmmorexa [IOK
XPOMOCOM Ha TOTOBBIX MUKPOTIpEIapaTax» ' https://m.edso0.ru/863ebd16
bubmuorexa [JOK
45 Jlenenue KIeTki — MUTO3 https://m.edso0.ru/863ebd16
46 Tuns! knetok. Kapuokunes u IUTOKUHES. 0.5 bubnnorexa [JOK
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JlaboparopHas pabota «Habnronenne MuTo3a B
KJIETKaX KOHYHMKA KOPEIKa JiyKa (Ha TOTOBBIX

https://m.edso0.ru/863ebd16

MUKpOIIpenaparax)»
bubmuorexa [JOK
47 Peryisuus »)KM3HEHHOIO LIUKIIA KJIETOK https://m.edsoo.ru/863ebd16
bu6mmoreka [IOK
48 KourpoabnHast padora Ne 3 «Kierka» https://m.edso0.ru/863ebd16
49 Tkanu pacrenuit. JJaboparopnas pabota 05 bubmmorexa [IOK
(3yuenne TKaneii pacTeHHin - https://m.edsoo0.ru/863ebd16
50 TkaHu )XKUBOTHBIX U ueioBeka. JlaboparopHas 05 bubmorexa [IOK
pabora «M3y4yeHue TKaHeH JKUBOTHBIX» ' https://m.edsoo.1u/863ebd16
Opransl. CucreMsl opranoB. Jlaboparopras bubnuotexa [JOK
51 pabota «/3ydeHre opraHoB IIBETKOBOTO 0.5 https://m.edsoo.ru/863ebd16
pacTeHus»
bu6mmorexa [IOK
52 Omnopa Tena opraHu3MoB https://m.eds00.ru/863ebd16
bu6mmoreka [JOK
53 JIBIOKEHHE OPraHU3MOB https://m.eds00.ru/863ebd16
bu6mmoreka [JOK
54 [Iutanue opranuzmMoB https://m.eds00.ru/863ebd16
55 [TuTaHue MO3BOHOYHBIX )KHBOTHBIX. bubmorexa HOK
[TnmeBapuTenbHas CUCTEMA YETI0BEKa https://m.edsoo.1u/863ebd16
56 JIpIxaHue opraHu3MoB bubnuorexa [IOK
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https://m.edso0.ru/863ebd16

bu6mmoreka [IOK
57 Jlprxanue nmo3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863ebd16
bu6mmoreka [IOK
58 Tpancnopr BemecTs y OpraHn3mMoB https://m.edso0.ru/863ebd16
KpoBenocHas cuctema mo3BOHOYHBIX bubmorexa HOK
59 https://m.edso0.ru/863ebd16
JKUBOTHBIX U YEIIOBEKA
bubmuorexa [JOK
60 Beinenenue y opranusmon https://m.edso0.ru/863ebd16
bubmuorexa [JOK
61 3amura y OpraHu3MoB https://m.edso0.ru/863ebd16
bu6mmoreka [IOK
62 HmmyHHas cucTeMa yelioBeka https://m.eds00.ru/863ebd16
bu6nmoreka [JOK
63 PazipakxuMOCTh ¥ peryIisiius y OpraHu3MoB https://m.edso00.ru/863ebd16
bu6mmoreka [JOK
['ymopanbHast peryisius i SHI0KpHUHHAS
64 yMoP pery P https://m.eds00.ru/863ebd16
CUCTEeMa KUBOTHBIX U YEJIOBEKa
bu6mmorexa [IOK
65 DopMbI Pa3MHOKEHHST OPTaHH3MOB https://m.edsoo.ru/863ebd16
bu6nmoreka [JOK
66 [TonoBoe pa3sMHOKEHNE

https://m.edso0.ru/863ebd16
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bubmuoreka [JOK

67 Metios https://m.eds00.ru/863ebd16
["ameTorenes. OOpa3oBaHKe U Pa3BUTHE bubmuorexa [JOK
68 0JIOBBIX KJIeTOK. JlJabopaTopHas pabora 05 https://m.edsoo.ru/863ebd16
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOMpEIapaTax»
69 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB — bubmuorexa LIOK
OHTOrCHES https://m.edso0.ru/863ebd16
70 3akiaaka OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX bubmuorexa LIOK
HCTKOB https://m.edso0.ru/863ebd16
Pocr u pa3Butue xxuBoTHbIX. JJabopaTropHas bubnuotexa [JOK
paboTta «BblIsiBICHNE PU3HAKOB CXO/ICTBA https://m.edsoo.ru/863ebd16
7 3apo/ibIiIel TO3BOHOYHBIX JKUBOTHBIX. 1
PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHUS BBICIIUX PACTCHHIN»
79 KoutpoJgbHas padora Ne 4 «Opranusm — Kak bubmuorexa LIOK
——— https://m.edsoo0.ru/863ebd16
73 HcTopusi CTAaHOBJICHHSI U Pa3BUTHUSI TEHETUKU bubnuorexa LIOK
KAaK HAyKH https://m.edsoo.ru/863ebd16
OCHOBHBIE TOHSATHUSI 1 CUMBOJIBI TEHETUKHU. bubnuorexa [JOK
74 JlabopatopHas pabota «JIpo3oduira kak 00BEKT 0.5 https://m.edsoo.ru/863ebd16
TE€HETUYECKUX UCCIICIOBAHUI»
75 3aKOHOMEPHOCTHU HACJIEAOBAHUS TPU3HAKOB. 0.5 bubanorexa LIOK

MOHOFI/I6pI/II[HOC CKpCIIUBaHHC. HpaKTI/I‘{eCKaH

https://m.edso0.ru/863ebd16
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pabora "3ydyeHune pe3yapTaToB
MOHOTHOPUIHOTO CKPEIINBAHUSA Y 1p030(Punl"

I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

bubmuorexa [JOK

76 :
CKpCIHBARKS https://m.edso0.ru/863ebd16
77 Ananusupyroiiee ckperiupanue. Hemomanoe bubanorexa LIOK
JOMHHHPOBAHHE https://m.edsoo0.ru/863ebd16
Jurundpuanoe ckpemmuBanue. [Ipaktuyeckas bubnnoreka [JOK
78 pabota «M3ydeHre pe3yabTaToB JUTHOPUIHOTO 0.5 https://m.edsoo.ru/863ebd16
CKpEIIUBAHUS Y IPO30(UITBD)
79 [uTomornyeckrue OCHOBBI JUTHUOPHTHOTO bubinorexa IOK
CKpeIHBARHA https://m.edso0.ru/863ebd16
bubmuorexa [JOK
80 CueruieHHOe Hacle10BaHNE PU3HAKOB https://m.eds00.ru/863ebd16
bu6mmorexa [IOK
81 XpOMOCOMHaﬂ TCOpHA HACICACTBECHHOCTHU https://m_edsoo_ru/863ebd16
bu6mmorexa [IOK
82 l'enernka moma https://m.eds00.ru/863ebd16
bu6mmoreka [JOK
83 ['eHoTHI Kak LEIOCTHAS cUCTEMaA https://m.eds00.ru/863ebd16
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTCHUH, Bubsmorexa [IOK
KHBOTHBIX 1 UCIOBEKA https://m.edso0.ru/863ebd16
85 W3meHunBOCTh NpHU3HAKOB. Bribl bubnnorexa [JOK

N3MCHYHUBOCTHU
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bu6mmoreka [IOK

86 MoaudukanoHHas H3MEHUYNBOCTh https://m.eds00.ru/863ebd16
BapuanuoHHbli psll 1 BapUallmoOHHas KpUBasl. bubmuorexa [JOK
JlabopatopHas pabota «lcciaenoBanue https://m.edsoo.ru/863ebd16

87 3aKOHOMEPHOCTEH MOIUPUKAIMOHHON 0.5
U3MeHYNBOCTH. [locTpoeHre BapHalimOHHOTO
psAlla ¥ BapualMOHHOW KpUBOW»

88 ['eHoTHNIMUECKAst U3MEHUHUBOCTD. bubnorexa LIOK
KoMGHHATHBHAS H3MCHIHBOCTE https://m.edso0.ru/863ebd16
MyranuonHas n3MeH4MBOCTb. [IpakTrueckas bubnnorexa [HOK

89 pabota «MyTaiuu y 1po30(uiibl (Ha TOTOBBIX 0.5 https://m.edsoo.ru/863ebd16
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[MIOHHOTO MpoIiecca. bubmuorexa LIOK
T — https://m.edso0.ru/863ebd16

01 I'eneruka yenoseka. [IpakTudeckas padbora 05 bubmuorexa LIOK
«CocraBieHue 1 aHaJIN3 POJOCIOBHON ' https://m.eds00.ru/863ebd16
MeTtoapl METUITMHCKON T'€HETUKU. SHAYECHUE bu6mmoreka [JOK

92 MEIUIIUHCKON TEHETHKH B IPEIOTBPALICHUN U https://m.edso0.ru/863ebd16
JICYeHUHU TeHEeTUYEeCKUX 3a00/IeBaHUI YeTTOBEKa

bu6mmorexa [IOK

93 KonTpoJbHas pagora Ne 5 «I'eHeTHKa» https://m.eds00.ru/863ebd16
OcHoBHble IOHATHSA cenekiun. JlaboparopHas bubnmnorexa [JOK

94 pabota «/3y4ueHne COpTOB KyIbTypPHBIX 0.5 https://m.edso00.ru/863ebd16

paCTeHI/Iﬁ " IOpOJ AOMAITHUX KHUBOTHBIX»
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MeTtobl ceneKIMOHHON paboThl. JlaboparopHas

bubmuoreka [JOK

95 pabota «/3yueHne METOI0B CEIEKIINU 1 0.5 https://m.edso0.ru/863ebd16
pacTeHui»

96 JTOCTHIKEHUS CENIEKIIMH PACTEHUM U JKUBOTHBIX. 1 bubanorexa LIOK
[IpakTuueckas padora «IIpuBUBKa pacTeHUII» https://m.eds00.ru/863ebd16
CoxpaHeHue, U3yueHHe U HCHO0JIb30BaHUe bubnorexa LIOK

97 FeHETIMECKIX PECYPCOB 1 https://m.eds00.ru/863ebd16
buorexHoiorus Kak Hayka u 0Tpacib bubnuoreka [IOK

98 npousBocTBa. [IpakTnyeckas pabora 1 0.5 https://m.edsoo.ru/863ebd16
«M3yueHne 00BEKTOB OMOTEXHOIOTUN
OCHOBHBI€E HAIPaBJIEHUS CHHTETHYECKOM bubmuorexa LIOK

99 R 1 https://m.eds00.ru/863ebd16
XpOMOCOMHas ¥ TeHHAs HH)KCHEPHS. bubanorexa LIOK

100 Me IHIHHCKHE GHOTEXHOTOTHH 1 https://m.eds00.ru/863ebd16
HUTorosasi kKOHTpoJIbHasA padoTa 3a kypc 10 Bubmmorexa [IOK

101 cracea 1 https://m.eds00.ru/863ebd16

102 AHanu3 KOHTpOsIbHOU paboTel. [ToBTOpEHUE, 1
0000111eHHEe, CUCTEMATH3AIIA 3HAHUHI

BIIEE KOJIMYECTBO YACOB II
OBbII1 0J1 CTBO Cco 0 102 135

IHPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buosnorus, 10 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; noa penakiueii [laceunuka B.B., AknnonepHoe o01iecTBo

«M3narenbcTBO «lIpocBemenune»
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