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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo yueOHomy mpenmery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepanabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanumny,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHOro mpeamera «buojorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHOil paboyelt mporpaMMbl BOCITUTAHUA.

YueOusiit npeamet «buonorus» yray6néunoro yposss uzydenus (10 kmacc)
SBJISIETCS OJHUM M3 KOMIIOHEHTOB MPEAMETHOU obsiacTu «ECTeCTBEHHO-HAyYHbIE
npeameTsl». CormacHo monoxeHusMm DPI'OC COO mnpodunbHble ydeOHBIC
OpeiIMeThl, H3ydyaeMble Ha yrayOJE€HHOM YpOBHE, SBISIIOTCA CIOCOOOM
muddepennan  oOydeHHUsT Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHUS U
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CPEAHUM
001muM, cpeHUM MPOodEeCCUOHATIBHBIM U BBICHIUM 00pa3zoBaHueM. B To e BpeMs
KaXIbIA M3 OTUX YUYEOHBIX TMPEAMETOB JOJDKEH OBbITh OpPUEHTUPOBAH Ha
PUOPUTETHOE pelIeHue 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIONINX
3a/lay, CBA3aHHBIX C MpoQoOpUEHTAlMEed OOYyYaIOMUXCA U CTUMYIUPOBAHHEM
HMHTEpeca K KOHKPETHOM O0O0JIaCTH HAy4YHOTO 3HAHMS, CBA3AHHOIO C OHMOJIOTHEH,
MEAUILUHON, SKOJIOTHEN, IICUXO0JIOTUEN, CHIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yue6Homy npeamety "buonorus” na€t npeacTaBieHue o 1eiu
U 3ajla4yax u3yueHus ydeOHoro npeamera «buosnorus» Ha yriayO0iaEéHHOM ypOBHE,
ompenensieT o0s3aTeNbHOE (MHBApUAHTHOE) MPEAMETHOE COJAEpKAHUE, €ro
CTPYKTYPUpPOBAaHHME TIO Ppa3fenaM W TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh M3YyYEHHUS YYEOHOro marepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Yy4eOHOTo Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yuatomuxcs. B mporpamme mo 6uonoruupeann3zoBaH
MPUHIINI MPEEMCTBEHHOCTH C U3yUY€HUEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi, Onarojaps YeMy MpPOCMATPUBAETCS  HANpPaBICHHOCTb  Ha
MOCJICyIOIee pa3BUTHE OHOJIOTMYECKHX 3HAHUM, OPUEHTUPOBAHHBIX HAa
dbopMHpOBaHHWE  ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DKOJIOTHYECKOTO
MBIIIJICHUS, IPEJICTaBICHUI O 3I0pOBOM 00pa3e KM3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIIICHUS K OKpY>Karolle mpupoHoi cpene. B mporpamMme 1o OUOI0TUM TakKe
MOKa3aHbl BO3MOXHOCTH y4€OHOI0 TIpeMeTa
«buonorusi»y B peammzaruu  TpeboBanuit DPI'OC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHS U B
GbopMUPOBAaHMU OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEIbHOU JESATEIbHOCTH
00yJaromuxcsi MO0 OCBOCHHUIO COJICp)KAHUSI OMOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHusl.

VYuebnsiii npenmer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3oBaHUs
3aBepiiaeT OMoJIOrHYecKkoe oOpa3oBaHME B IIKOJE W OPUCHTUPOBAH HA



paciiMpeHre U yriayOsjeHue 3HaHMM OOyYaroIIMXCsi O YKHUBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM U OWOJIOTUM Pa3BUTHUA,
TEHETUKH, CEIEKIIUHN, OMOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YUYEHUS U HKOJIOTHH.

Nzyuyenne yueOHOro mnpenmera «buonorusy» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOIy4YEHHUIO
Ouonoruueckoro  oOpa3oBaHMsi B  By3ax M OpraHM3alUsAX  CPEAHETO
npogeccuoHanbHOro o0pa3zoBaHusi. OCHOBY €ro COAEpkKaHMsI COCTABIIIET CUCTEMA
OMOJIOrMYECKUX  3HAHWM, MOJIYYEHHBIX HpPU  HM3YUYEHUU  OOyYarolIUMHUCA
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3ZesioB OMOJIOTUM Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, B 10 kjacce 3THM 3HaHUA IMOJYYalOT pa3BUTHE. Tak,
paciivpeHsl U YriyOJieHbl OMOJIOIMYECKHE 3HAHUS O pPACTEHUAX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX IKHU3HHU,
JOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKHIE CBEICHUS MTPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI JUIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpanus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOIIMMHUCA TNPU H3YYEHUU
(U3MKH, XUMHUH, Teorpa@uu U MaTEMaTHKH.

CrpykTypa nporpammel 1o yuyeOHomy npeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH W DBOJIONMOHHBIA TOAXOJbl K HW3YYCHHIO OHMOJIOTHH.
CornacHo UM, U3y4alOTCs CBOWCTBA M 3aKOHOMEPHOCTHU, XapaKTEPHBIC JIJISI JKUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3allliu, HBOJIIOLUY OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OMOJIOrMYECKOT0 pa3HooOpa3us miaaHeTsl. Tak, B 10 kinacce uzyuarorcs
OCHOBBI MOJICKYJISIDHOM M KJICTOYHOM OHOJOTHM, SMOpPHUOJIOTHUM H OHOJOTHH
pa3BUTHSA, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUU M CHHTETUYECKOU OMOJIOTHH,
aKTyalM3UPYIOTCSl 3HaHHUS OO0ydYarommxcs Mo OOTaHWKE, 300JI0TMH, aHATOMUH,
(U3HOTIOTHN YEeIOBEKa.

VYuebuniii mnpeamer «buonorus» mpuszBaH  00€CIEUUTH  OCBOCHHUE
oOy4aroIuMucsi OUOJIOTMYECKUX TEOPUN M 3aKOHOB, UEH, IPUHIUIIOB U MIPABUII,
JIeXKaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUPa, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpTaHW3Ma, MOIYJISIIHH,
OMoIIeH03a, YKOCUCTEMBI, O BBIAIOIINXCS HAYYHBIX JOCTHKECHHSX, COBPEMEHHBIX
UCCIIEIOBAaHMIX B OMOJIOTUH, MIPUKIAIHBIX aCleKTax OMOJIOTWYeCKUX 3HaHuM. JlJis
pa3BUTUS M TOJAJCPKAHUS MHTEepeca OOydaroluxcs K OHMOJOTHMH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COACPKAHUHU MPOTPAMMBI
1o OWOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS W Pa3BUTHS
TOW WJIK MHOHM 00J1aCTH OMOJIOTHH, BKJIAJ0M OTE€UECTBEHHBIX U 3apYOEIKHBIX YUEHBIX
B pelleHNE BaXKHEUIINX OMOIOTHYECKUX U SKOJIOTHUYECKUX MPOOIeM.

Lenb uzydenus yuebHoro npeamera «buonorus» Ha yriiyoiéHHOM ypoBHE —
OBJIaJICHUE OOYYAIOMIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM



OpraHM3alli JKUBBIX CHCTEM pa3HOrO paHra U MpUOOPETeHHE YMEHH
UCIIOJIb30BaTh ATU 3HaHUS B (DOPMUPOBAHUM MHTEpEca K ONpeaesEHHON 00sacTu
npodeccHoHanbHON J1eATeNIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WU K BBIOOPY
y4eOHOT0 3aBeICHUS JIJIsl TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa30BaHus.

JlocTwkeHne 1enu U3ydeHus yuyeOHoro mpenmera «buonorus» Ha
yrayO0IEHHOM ypOBHE 00€CTIEYMBACTCS PEUICHUEM CIEAYIONINX 3a1a4:

OCBOCHHE 00YYarOUUMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHMU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIICTIHUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiIax, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHHUU, MHOT000pa3MM M OCOOCHHOCTAX OMOJIOTMYECKUX CcUcTeM (KIIEeTKa,
OpraHu3M, MOMyJIsAIus, BU, ONOreoreHos3, ouocdepa); 0 BELAAIOIMUXCSI OTKPHITHIX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUH;

O3HaKOMJIEHUE OOY4YarOIIMXCs € METOAAMHU TMO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEI0BATEIbCKUMU  METOJIaMH  OMOJIOTMYECKUX HayK (MOJIGKYJSIPHON H
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUY U OMOJIOTUM PA3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTMM M CUHTETHYECKOH OHOJIOTMH, MaJeOHTOJOTUH, HKOJIOTHUH);
METOJaMH CAMOCTOSATEIBHOTO IPOBENEHUS OHOJOTMYECKHX MCCIEJOBAaHUNA B
nabopatropurn U B mOpupoje (HaOMIOJEHHE, U3MEPEHHUE, IKCICPUMEHT,
MOJIETUPOBaHUE);

OBJIaJIcHHUE OOY4YalOIIMMHUCA YMEHHUSMU: CaMOCTOSITENIbBHO  HaxOJUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIb30BATHCSA
OMOJIOTUYECKOW TEPMHUHOJIOTUEH M CHMBOJMKOW; YCTaHABJIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUUAIbHO-3KOHOMHUYECKHUMH U  HKOJOTUYECKUMHU
npoOjeMaMy 4YeJIOBEYECTBA; OLICHUBATh IOCIEJACTBUS CBOEH JNESITEIBHOCTU IO
OTHOIIECHHIO K OKpYXarollel NpupogHO cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIOJIEH; OOOCHOBBIBAaTH U COOJIOIATh  MEPBI
MPOPUIAKTUKA MH(DEKIIMOHHBIX 3a00JIEBaHMIA, TTpaBUia MOBEAEHUS B MPHUPOJAE U
oOecrieueHuss 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MPUPOJHOTO M  TEXHOTEHHOIO0  XapakTepa; XapaKTepu30BaThb
COBPEMEHHBIE HayUHbIE OTKPBITUS B 0071aCTU OMOJIOTUH;

pa3BuTHE y 00YyYaIOIIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIONIUMUCA OTKPBITHSIMU U COBPEMEHHBIMH
UCCJICIOBAaHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOJeMaMH, METOAOJIOTHEM
OMOJIOTUYECKOTO UCCIIEIOBAHUS, POBEJACHUST IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM,
penieHusi OMOJIOTMYECKUX 3a/lad, MOJEIMPOBAaHUS OHOJOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAaHUE Y 00yYaroUMXcsl [IEHHOCTHOTO OTHOLIEHUSI K KUBOM MPUPOJIE B
LEJIOM U K OTENbHBIM €€ 00bEeKTaM U ABJICHUSIM; (HOPMUPOBAHUE IKOJIOTHUUECKOM,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphI TOBEICHUS B TIPUPOJIC; MHTETPALIUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHue  OOy4aloUIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBEHOM
MIPUPOJONOIB30BAHUH (COOIIOEHUE MTPABUJI TOBEECHUS B IPUPOJE, OXPAaHbI BUIOB,
sKOocucTeM, Ouocdeprl), COXpaHEHHWHU COOCTBEHHOTO 3J0POBbS U 3J0POBbSA
OKpYXXalolux Jirojaer  (cobmroaeHus wmep NpodUIaKTHKU — 3a00JIEBaHMM,
oOecrieueHne 0E30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
MPUPOJHOrO M  TEXHOIEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUA
OMOJIOTMYECKUX 3HAHUI U YMEHHI B OBCEAHEBHON KHU3HU;

CO3JJaHME  YyCIOBUM  JUJII ~ OCO3HAaHHOTO  BbIOOpa  OOydYaronIMMUCS
UHIUBUyaJIbHON oOpazoBaTenbHOI TPaeKTOPHUH, CIOCOOCTBYIOLIEH
MOCJEYIOUEMY MPOPECCUOHAIBHOMY CaMOONPENEIEHUI0, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAaMH U TIOTPEOHOCTSIMH PETHOHA.

OO61iee yncao 4acoB, OTBEACHHBIX HA U3YYEHUE OMOJOTMU Ha YIiyOJIE€HHOM
ypOBHE cpeaHero obiiero odpazoBanus, coctasiser 102 gaca: B 10 kimacce — 102
yaca (3 Jaca B HEJIEI0)

OT6op opraHu3anMOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHUS OUOJOTUU
OCYUIECTBJISIETCS C YYETOM CHEUM(PHUKU €ro colepKaHusl W HANpPaBICHHOCTH Ha
MPOJIOJDKEHHE  OMOJIOTMYECKOro  00pa3oBaHUsl B OpraHU3alUsIX CPEIHEro
po(heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsl.

O0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUM HA YTIIYOJIEHHOM YPOBHE
SBJISIETCSl TIPOBENICHUE JTA0OPATOPHBIX W TpakTU4Yeckux pabor. Takke ydactue
oOy4Jaronuxcsi B BBINOJHEHUU NPOEKTHBIX M YUEOHO-HCCIEAOBATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEAEIIAETCA YUUTEIEM Ha OCHOBE UMEIOIUXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COILEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B TPOBEPKY
rocyJilapcTBeHHoO# urtorooi arrecraruu (I'MA).

Tema 1. buoJiorusi Kak Hayka

CoBpeMeHHas OMOJIOrUsl — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormyeckne HAayKMd M HW3yYaeMble UMH  TPOOJIEMBL.
dyHAaMEHTANIbHbIC, NPUKIAIHBIE W TOHCKOBBIE HAy4YHbIE HWCCIIECIOBAHUS B
OMOJIOTHH.

3HadeHne OWoJoruu B (POPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosiorueil. 3HaueHWe OMOJIOTHMU B
MPAKTUYECKONW JEATEIBHOCTH YEJIOBEKA: MEIMIMHE, CEJIIbCKOM XO35MCTBE,
POMBIIIJIEHHOCTH, OXPAHE IPUPOIBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V.
l'apgeit, I'. Mengens, B. . Bepnanckuu, W. I1. Ilanos, . 1. Meunukos, H.H.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTMHM C JIpYyrUMU Haykamm», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. JKuBble cuCTEMBI U UX U3yYeHHE

JKuBble cuCTEMBI Kak NpenMer uzydeHusi Ouosjoruu. CBONCTBA KUBBIX
CHCTEM: €IUHCTBO XMMHYECKOIO COCTaBa, MJUCKPETHOCTb M ULEJIOCTHOCTS,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPTaHU3alNs,
CaMOBOCIIPOU3BEJEHUE, PA3IPAXKUMOCTh, '3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHUCTEM: MOJEKYJSAPHBIM, KIETOUYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYISIIMOHHO-BHUIOBO, 9KOCUCTEMHBIMN
(buoreornenoTnueckuit), OmochepHbiid. IIporecchl, NPOUCXOASIINE B KUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKK >KUBOTO. JKH3Hb Kak (opma CYIIECTBOBAHUS
Marepun. Hayku, nzydaroiine >KuBble CUCTEMbI Ha Pa3HBIX YPOBHIX OpraHU3AIINH.

N3yuenune xuBbIX cucteM. Metoasl Ouosiornyeckoi Hayku. HaOmronenwue,
U3MEpPEHHE, SKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus3. [lonarue o 3aBUCUMON U
HE3aBUCUMOW IiepeMeHHOU. IlnanupoBanue »skcnepumenta. IloctaHoBka u
nmpoBepka runote3. HyneBas rumoresa. [lonstue BHIOOPKHM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux maHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYYCHHBIX
pe3yabTatoB. [IpuunHBl HCKaXeHUs Ppe3yJbTaToB JKcrepuMeHTa. [loHsiThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuupr u cxembl: «OCHOBHBIE MpU3HAKU JKU3HW», «bHonornueckue
cucreMel», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHHU3alMd >KMBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHM JKMBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUECKOTro opraHuzMay, «buoreouenos», «buocdepay, «MeTobl
W3YUYEHUS KUBOU IPUPOIBD.

O6opynoBanme:  jmabopaTopHoe  OOOpyJOBaHUE A MIPOBEACHUS
HaOII0ACHUHN, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonb3oBaHue pas3IMYHBIX METOJIOB IpHU
W3YYEHUU )KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knetka — CTpyKTypHO-(QYHKIMOHAIbHAs €AMHUIA KUBOro. Kcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Illneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOU
TEOPHUHU.

MeTtoapl  MOJIEKYJISIPHOM M KJIETOYHOW  OMOJOTMH:  MHMKPOCKOIMS,
xpoMarorpadus, 3eKTpodope3, METOJ MEYEHBIX aTOMOB, AH(PepeHIuaTbHOE
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanmvix
K1emox. DIEeKTpOHHass MUKpockonus. Koughoxanvnasa mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyuerue Kiemox.

JleMoHCTpauumn

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

Tabmuubl U cxeMbl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBI MUKPOCKOID,
«HMcTtopust pa3BUTHS METOAOB MUKPOCKOIIUW.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMPENapaThl pPacTUTEIbHBIX,
’KUBOTHBIX U OaKTepUAbHBIX KJIETOK.

IpakTnueckass padora «/3yyeHue METOIOB KJIETOYHOM OHOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHnranTbHOE HEHTPUDYTHPOBAHUE,
[TIIP)».

Tema 4. XumMudeckasi opraHu3anusi KJIeTKH

XUMHAYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boma n e€ ponap Kak pacTBOPUTENs, PEAreHTa, y4acTHE B CTPYKTYpHUpPOBaHUU
KJIETKH, TEIUIOperyisiuud. MuHepajibHble BEIIeCTBAa KJIETKH, MX Ouoornyeckas
poJib. Poib KaTHOHOB M AHMOHOB B KJIETKE.

Opranuueckue BellecTBAa KIETKU. buonorudeckue mnosimMepsl. benku.
AMUHOKUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oeika, MEeNTHAHAs CBsA3b. BTopuyHas, TpeTW4Hasi, 4YeTBEpTUUHAS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukanuss — O€nKoB.
buonornueckue QpyHkuu 6enkoB. /lpuonul.



VYrieBoabl. MoHOCaxapuapl, UCaxapyibl, OJTUTOCaXapHIbl U MOJIUCAXAPHIBIL.
O6mwmit mmaH cTpoeHHss W (U3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue QyHKIIMU yTIeBOAOB.

Jlumunel. I'uapodunbHo-TUapOdoOHBIE cBOMicTBa. Kiaccudukarus aumnumos.
Tpurnuuepunsl, $ochomunuasl, BOCKH, CTepouabl. buonormueckue QyHKIUU
munuaoB. OO1IMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, MTOJIYIIPOHULIAEMOCTb.

Hyxknennoseie kucnorsl. JJHK m PHK. Ctpoenne HyKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun xommuiemenTapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crmpanbs. Mectonaxoxaenne u ouonorndeckue pynkuu JIHK.
Bunel PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B Moliekyiie ATO.
buonornuyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKLIHU B
Kietke. /Jlpyeue nyxneosuompugpocpamer (HT®P). CexenupoBanue JHK.
Memoowl cenomuru, mpaHcKpunmoMuKky, RPOMeoMUKU.

CrpykrypHast 6uoJiorusi: OMOXUMHUYECKHE U OMOPU3NYECKUE HCCIIEA0BAHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Modenuposanue
CMpPYKMypsl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvlomepHulti Ousain u
OpeanuyecKull Cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpanumn

[Toptpersr: JI. [lonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XHUMHUYECKUX JJIEMEHTOB B HEXHBOU
npupoze», «PacrnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuubl U cxemsl: «lleproanyeckas TabiauIa XMMHYECKUX B3JIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOJBI», «BemecTBa B coctaBe OpraHu3moBy», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€NKOBOM MOJEKYNb», «CTpOEHHE MOJEKYI
yraeBosioBy, «CTpoeHue MOJEeKyd JUnuaoBy, «HyKIEHMHOBBIE KHUCIOTHDY,
«Crtpoenue monekynsl ATD».

OOopynoBaHue: XuMUYecKas ocyia 1 000py10BaHuUE.

JlaGopaTopHas padora «O0HapykeHHe OCJIKOB C MOMOIIBIO KAYECTBEHHBIX
peakium».

JlabopaTtopnass  paGora  «lccienoBaHWe — HYKJIECUHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CrpoeHue n pyHKIMH KICTKHU

Tumel KJIETOK: dyKapuoTHYecKas W TmpokapuoTuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoOTHIECKON KIeTKU. KileTouHast cTeHKa OakTepuii u apxei.
Oco0EHHOCTH CTPOCHHSI TeTepOoTpOoPHOM U aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIeTOK. MecTo U poJib MPOKapHuoT B OMOIIEHO3aX.

Ctpoenue u pyHKITMOHUPOBAHUE SYKAPUOTHIECKOW KieTkH. [LmasmaTudeckas
MeMOpaHa (torazmanemma). CTpykTypa Iia3MaTudeckod memOpaHbl. TpancmopT
BEILIECTB Uepe3 MIa3MaTUIECKy0 MeMOpaHy: naccuBHbIN (Auddy3us, odnery€Hnas
muddy3us), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIM aKTHUBHBIM TPAHCIOPT).
[Tonynponuiiaemocth MeMOpanbl. PaboTa HaTpuii- KanueBOro Hacoca. JHOIMUTO3:
MAHOIUTO3, (aronuTos3. Dk301uTo3. Knertounas crenka. CtpykTypa U QyHKIUH
KJIETOYHOW CTEHKU pacTeHUM, rpruOoB.

Hurormasma. [lurozons. Lutockener. /uxxkenue nuroriazMbel. OpraHousi
kieTku. OgHoMeMOpaHHbIE OPraHOUIbI KISTKHU: dHAoIIa3MaTuyeckast ceth (JI1C),
anmapar [ombIKW, JH30COMBI, WX CTpoeHHe U (yHKOHH. B3anMocBsI3b
OJTHOMEMOpPAHHBIX OPraHouJI0OB KIeTKU. CTpoeHuEe TPaHyISIPHOTO PETHKYIyMma.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUHBIX MeMOpaH. [ maaxkuii (arpanyasipHbINA) SHIOTIa3MATHYECKUN PETUKYITYM.
CexpetopHast pyukius anmnapata ['onbmku. Moouguxkayus benxoe 6 annapame
Tonvoorcu. Copmuposxa 6enxoe 6 annapame IoavOxcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacturenbHbIX KIeToK. Kiietounsiii cok. Typrop.

[loyaBTOHOMHBIE ~ OPTraHOWJBI  KJIETKH:  MHUTOXOHJPHUHU,  IUIACTHUJIBI.
IIpoucxoacoenue mumoxonoputi u niacmuo. Cumbuoeenes (K.C. Mepeosickosckui,
JI. Mapeynuc). Ctpoenue u GyHKIMM MUTOXOHApWUN H Tuiactui. llepBudHsbie,
BTOPHUYHBIC U CJIOKHBIE MIACTUAB POTOCHHTE3UPYIONTUX dYKApHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouzsl kietku CtpoeHue W GyHKIUA HEeMEeMOpaHHBIX
OpraHOMJIOB KJICTKHU. PuGocomsr. IIpomesicymounvie Quramenmul.
MukpodunamMeHnTsl. Axkmunogvle Mukpoguiamenmyvl. MBbIlLIEYHbIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemok. Mukpotpy6ouku. KierouHbii
neHtp. CTpoeHHME W JBWKCHHE JKTYTHKOB M PECHUYEK. MUKpPOTPYOOUKH
nuToriasmel. LleHtpuons. benku, accoyuuposanmvie ¢ MUuKpoguiameHmamu u
Mukpompyboukamu. Momophwie 6enxu.

SAnpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKU, UX CTPOSCHUE U
byakiuu. SnepHpiii O0enkoBbIH MaTpukc. [IpocTpaHCTBEHHOE pacMOIOKEHNE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mumo3se. HoepHviil
MPAHcnopm.

Kinerounsle BrmoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK dYKApHOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHOM).

JdemMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHUE 3yKapHOTHUECKOW KieTkn», «CtpoeHue
KUBOTHOM  KJIeTKuW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUWY, «Anpo», « CTpOCHUE NPOKAPUOTUUECKON KIIETKIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaIbHBIX KIETOK.

JlaGopaTopHass pabora «/3ydueHue CTpPOECHMS KJIETOK Pa3jIMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «/3ydyeHne CBONCTB KJIETOYHONH MEMOPAHBDY.

JlaGopaTtopnass padora «lccrnenoBaHue IUIa3MOIM3a U JIEIUIA3MOJIN3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckasi padora «3yueHune NBUKEHUS LIUTOIIA3MbI B PACTUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BelecTB U NpeBpallleHUE JHEPIUH B KJIETKe

AcCUMWIISALINS ¥ TUCCUMIIISIIMS — JBE CTOPOHBI MeTabomn3Ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M TeTepOTPOdHBIA. YdacTHE KHUCIOpOJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe odecrieueHue KieTtku: npespamenue ATD B
oOMeHHBIX Tmporeccax. {DepMeHTATUBHBIM XapakTep peakiuil KJIETOYHOIrO
meTabonu3ma. DEpMEHThl, UX CTPOEHHE, CBOICTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinnuns (pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
AKTUBATOPbl W OEJIKU-UHTHOUTOPBL. 3aBHUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OPraHUYECKHX BEIIECTB B KiIeTKe. {DOTOCHHTES.
AHOKCcUuceHHbIll U OKcuceHHblll omocunmes y obaxmepuii. Ceemocodbuparoujue
nuUSMeHmvl U NUSMEeHMbvl peakyuoHHo2o yenmpa. Poip XJI0poIacToB B IpoLecce
¢doTocunTteza. CBetoBas u TeMHOBas Gazbl. Pomoovixanue, Csz., Cs. u CAM-munsi
gomocunmesa. llpogykTuBHOCTH (poTOCHHTE3a. BiusHue pa3nndHbix (akTOpOB HA
CKOpOCTh (hoTocuHTe3a. 3HaUeHUEe (POTOCHHTE3A.

XEeMOCHHTES. PasnooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGULKpPYIOIIME OaKTepuu, >Kelle300aKTepuu, CepoO0aKTepuu, BOJOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbie opranu3Mbl. Buawsl Oposkenus. I[IpomykTbl OpokeHHS M HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTETN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN ATaIl. I THKOIM3 — OECKUCIOPOIHOE PACIICTICHHE TITIOKO3HI.

buonornueckoe OKUCIEHHE, WM KIETOYHOE AbIXaHue. Pojib MUTOXOHApHUIA B
nporueccax ouonoruueckoro okuciaeHus. Luknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Duepeus membpannozo epaouenma npomonos. Cunmes



AT®D: paboma npomounnot ATD-cunmaszwl. IlpenmymiecTBa a3poOHOTO TMyTH
oOMeHa BelllecTB nepe aHadpoOHbIM. I (PEKTUBHOCTH IHEPreTUIECKOTO OOMEHA.

JdeMoHCTpau

[Toptpetsr: dx. IIpuctimn, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «DoOTOCHHTE3Y», «IHEPreTHUECKUN 00Men», «bruocuuTes
oenkay, «CtpoeHue GpepMeHTay, « XeMOCUHTERY.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000pYyTI0BaHUE JIsl IPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOITPENApaTOB.

JlaGopaTropnass  pabGora «l3ydyeHuHe  KaTaJIUTUUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMuiIa3bl WA KaTalla3bl).

JlaGopaTtopnass padora «l3yueHue (QepMEHTATUBHOTO PACIICIICHUS
NEPOKCHJIa BOJIOPO/IA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopnass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHeHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMatpuyHoro cuHtesa. [IpuHIMI KOMIUJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CUHTE3a. Peanu3anus HacieacTBeHHOW nHpopmaiuu. ['eneTnyeckuii

KOJ, €ero cBoucTBa. TpaHckpunuus — marpuunblii cuHTe3 PHK. [IpuHnmmns:

TPAHCKPUIIUU: KOMIUIEMEHTaPHOCTh, aHTUAPAIIETLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOkucior. Ponb pubocoMm B
OnocuHTe3e OeKa.

Cogpemennvie npeocmasieHus o cmpoeHuu 2eHos. Opranuszanusi reHoma y
MPOKAPUOT U PYKApUOT. Perynsius akTUBHOCTH T€HOB y MpokapuoT. ['mumoresa
onepona (d. XKako0, XK. Mano). Morexkynaprvie mexanuzmvl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynaunus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekeTouHble (DOPMBI )KU3HU U OOJUTaTHBIE mapa3uTbl. CTpoeHUE
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KuznerHbvlll YUK
JIHK-cooepocawux supycos, PHK-cooepoxcawux eupycos, baxmepuogpazos.
Obpamuas mpauckpunyus, peeepmasa, unmezpasa.

Bupycubie 3a6oneBanus denoBeka, KUBOTHBIX, pactenuid. CITN]], COVID-
19, coupanbHbie U MEAUITUHCKUE TTPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz dorvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocuyeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyune.
LIpoepammupyemvie pynxyuu 6eakos. Cnocodwvt 00cmasKu 1eKapcms.



JleMoHCcTpau

[Toptpetsl: H. K. Kosnbios, 1. 1. IBaHOBCKHIA.

Tabnuiel u cxeMbl: «buocunTes 6enkay, «l'eHeTudecKkuil Koy, «Bupycei,
«bakrepuodarm.

IIpakTnueckas padora «Co3qaHrue MOJEIN BUPYCay.

Tema 8. ’KN3HeHHBIIT HUKJ KJIETKH

Knerounslii 1uki, ero mepuoabrl W perymsuus. WHTepdaza u MHUTOS.
OcoOeHHOCTH TpoLIecCOB, MpoTekaroumx B uHTepdasze. [loAroToBka KIETKH K
nenenuto.  Ilpecunretndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKUM U
MOCTCUHTETHUUECKUH (MPEMUTOTUYECKUI) TIEPUO/IbI UHTEP(DA3BI.

Martpuunsiii cuate3 JHK — perukanms. [Ipunnuner permmkanuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm permukanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM HAOOp KJIETKH — KapuoTwil. JIUIUIOMIHBIN H
raiion el - Habopbl XpoMocoM. ['oMonornunsle xpomocombl. [lonoBbie
XPOMOCOMBL.

Jlenenue kneTku — MuTo3. CTaauu MUTO3a U IPOUCXOSIINE B HUX MPOLIECCHI.
Tumer muto3a. Kaprnoknues u nuToknHe3. bruosornueckoe 3Ha4eHUE MUTO3A.

Perynsmus MUTOTHYECKOTO IMKIa KIeTkH. [IporpamMmmupyemasi KieTouyHas
rubesb — arnomnTo3.

Krnerounoe s/1po, XpoMocoMbl, (QyHKIIMOHAJIbHAS TeHOMUKA. MexaHuzmbl
npoaughepayuu, ougppepenyuposxku, cmapenus u eubeau xiemok. «l{ugposas
KliemKkay» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KILemKU.

JlemoHcTpanuu

Tabmuier 1 cxeMbl: «KU3HEHHBIN UK KIETKH», «Mutos», «CtpoeHue
xpoMocom», «Permmukamua JJHK.

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpernapaThl: « MUTO3 B KIETKax
KOpeIIKa JIyKay.

JlabopaTtopnass  padora  «M3ydyeHme  XpOMOCOM  Ha  TOTOBBIX
MUKpOIpernapaTax.

JlaboparopHnasi padora «HabGmoneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoeHue n pyHKIIMUA OPraHU3MOB

buonoruueckoe paznoodpaszue opranu3zmMoB. OJTHOKJIETOUHBIE,KOJIOHUATILHEIE,
MHOTOKJICTOYHBIC OPTaHU3MBI.

OCcoOEHHOCTH CTPOCHUS Y )KU3HEICATCIIbHOCTH OHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OIHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, APYTHE
npoTUcThl. KoJlOHHAIbHBIE OPraHU3MBI.



B3anmocBsA3p 4acTel MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, Oprassl Hu
cucTteMbl OpranoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkann pacreHuid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MNPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOCHUS,
GyHKIMNA 1 pacoNIOKEeHUs TKaHEH B opraHax pacTEeHUM.

TkaHW KUBOTHBIX M Ye€JOBEKAa. TWIMBI KUBOTHBIX TKAHEW: SNUTENIHAJIbHASL,
COCIMHUTENbHASA, MblllleyHasi, HepBHass. OCOOEHHOCTH CTpoeHMs, (DYHKIMN U
PACIIOJIOKEHUS TKAaHEN B OPraHaX KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W T€HEpAaTHBHBIE OpraHbl pacTeHuil. OpraHbl u
CHUCTEMBI OPTraHOB JKUBOTHBIX U 4YeJIOBeKa. DYHKIIMU OPTraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeneTbl OJHOKIECTOYHBIX H
MHOT'OKJIETOYHBIX )KMBOTHBIX. HapykHbIl1 1 BHyTpeHHUH CKeseT. CTpOEHNE U THUIIBI
COCMHEHUS KOCTEN.

JIB>KeHUE  OpraHu3MOB.  JIBHKEHUME  OJHOKIIETOYHBIX  OpPraHU3MOB:
aMEOOHIHOE, JKTYTHKOBOE, PECHUYHOE. JIBMYKEHHME MHOTOKJIETOYHBIX PACTEHUM:
TPONM3MBl M HACTUHU. J[BH)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa:
Mblle4yHas cucrema. Pedexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenue Bobl, yIJIIEKACIOrO Ta3a U MUHEPAIbHBIX
BEIIECTB  pacTeHusMU.  [lutaHme  XMBOTHBIX.  BHyTpumosnoctHoe
BHYTPHUKJIETOYHOE MNHINEBapeHue. I[lnTaHne IMO3BOHOYHBIX >KMBOTHBIX. OTHEIBI
NUIIEBAPUTENIBHOIO TpakTa. llumeBapurenbHble xene3pl. IlnimeBapurTenpHas
CHUCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kxuBOTHBIX. luddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixanue. JlpIXxaTenbHasi MOBEPXHOCTb.
XKabepHoe u nérounoe npixaHue. JlpIxaHue O3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas CHCTEMaA 4YeJOBEeKa. MEXaHW3M BEHTWIALMM JETKUX Yy MTHUI] U
MJIEKOMUTAOIKX. Perymsnus npixanud. [{pixareabHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BewmiecTB y JKUBOTHBIX. KpoBEHOCHas cucreMa U €€ Oprassbl.
KpoBeHOoCHass cucTemMa II03BOHOYHBIX JKMBOTHBIX U uenoBeka. Ceparue,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyrum KpoBooOpaleHusi. DBOJIOIMOHHbBIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOM CUCTEMBbI MTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana v e€ peryisauus.

Brinenenue y opranusmos. Beinenenue y pacreHuid. BolieeHue y >)kuBOTHBIX.
CokparutenbHple Bakyosid. Opransl BblaeneHus. DuibTpanus, CEKpeuus Hu
oOpaTHOEe BCAachIBAHME KaK MEXaHU3Mbl palbOThl OpraHoB BblaeieHUs. CBs3b
TIIOJIOCTH TeJia C KPOBEHOCHOW Y BBIJICIIUTEIBHON CUCTEMAaMU. Brifenenue y



MMO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHHE
Hedpona. OOpazoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHOpBI
OaxkTepuil U IUCTHI MPOCTEHINX. 3allMTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpelncrBa nacCUBHON M XUMUYECKOU 3alIUThl. DUTOHIIUIBIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3amura opranusma oT OonesHeil. iMmyHHas cuctema yenoBeka. KiieTouHbli u
TYMOpaJdbHBIA HUMMYHUTET. BpoXaEHHBIA M MPHOOPETEHHBIM CHEIUPUIECCKHI
UMMYHUTET. Teopust KiIoHaIbHO-ceneKkTuBHOro mMmmynurera (II. Dpmux, @. M.
bepuer, C. ToneraBa). BocnaiiurenbHble OTBEThl OpraHu3MoB. Posb BpokIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte W perymsiuus y  OpraHu3moB. Pasnpaxummocts y
OJTHOKJIETOYHBIX OPTAaHU3MOB. TakcuChl. PazapakuMoCTh U perysisiius y paCTEHHM.
PocrtoBble BemecTa u UX 3HAYCHUE.

HepBHas cucrema u pediaekTopHas peryisuus Yy KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENBI. DBOIIOLIUOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOM CHCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOTO MO3ra ITO3BOHOYHBIX >XUBOTHBIX. Pediekc u
peduexTopHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanbpHast peryysinus M SHIOKPUHHAs CHUCTEMA JKUBOTHBIX U UYEJIOBEKA.
JKenesbl 3HIOKPUHHON CUCTEMBI M UX TOPMOHBI. [{elicTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOW U SHIOKPUHHOM cucTeM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHbIE
Bojopocin», «bakrepun», «lIpocteitmmey, «OpraHbl LBETKOBBIX PACTECHUIN»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl»y, «CTpoeHue ctelmus»,
«CtpoeHue JHMCTOBOM MJIACTUHKMY, «TKaHU XKUBOTHBIX», «CKEJET YeIOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHas CHUCTEMAY,
«BprgenurensHas cucTeMa», «OHIOKpHHHAasA cHcTeMay, «CTpoeHWe MBIIIBDY,
«Ammynurer»,  «KumewynonosoctHeie»y, «(Cxema  NHTaHUS  PACTEHUIN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpOEHHE THUAPBD»,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue H0XIeBoro uepBsi», «HepBHas
cucteMa poio», «HepBHas cucrema sarymkm», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas — cucrema  nTuny, «HepBHas — cucrema
MmiekonuTaromux», «HepBHas cucrema yenoBekay, «Pediekcy.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHUKpOIpenaparbl TKaHEH, PaKOBUHBI MOJLIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE 3K3EMIUIIPhl KOMHATHBIX pacTeHUM, repdbapuu
pacTeHUN pas3HbIX OTACJIOB, BIAXKHBIE TMpenaparbl KUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKUMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opyaoBaHuE AJI1 JEMOHCTPALIMY IOYBEHHOTO U BO3YIIHOIO MUTaHUS PACTEHUH,
pacuieruieHus Kpaxmasia U 0eJIKoB Mo AelcTBrueM (hepMeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALIUU OIBITOB MO0 U3MEPEHUIO JKU3HEHHOW EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX IBM>KEHHM, MOJEIH TOJIOBHOIO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydyeHue TKaHEH pacTCHUI.

JlaGopaTopHasi padora «/3yueHue TKaHeil )KUBOTHBIX).

JlabopaTtopHasi padora «/3ydyeHnre opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecronoe (BKJIOYas BEreTaTHMBHOE) U
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  [OYKOBaHHWE, CHOPYJISLUS,
(parmMeHTanys, KJIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [losioBble KieTkH, Wiy ramerbl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cmpic
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero MecTo B KM3HEHHOM LHKIIE
OpraHU3MOB.

[Ipen3aponpieBoe pasBurue. ['amerorenes y »KuBOTHBIX. 110J10BBIE KENE3HI.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieToK. Criepmarorenes u oorene3. CtpoeHue
IOJIOBBIX KJIETOK.

OmnogoTBopeHne W 3IMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoOsbl
OIUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HayKa
0 Pa3BUTUU OPraHu3MoOB. Mopghozenez — 00Ha U3 21a8HBIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Cramum >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jarymku). [poOnenme. Tumbsl  apoOieHUS.
Jlemepmunuposannoe u HedepmunupoganHoe OpobaeHue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH APOOJEHUS MIICKOMUTAIOMINX. 3apOJbIIIEBbIC JUCTKU
(ractpyssanust). 3akiiaJka OpraHoB U TKaHe U3 3apobIIIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE 4YacTell pa3BUBAIOUIETOCS 3apoibllia (IMOpUOHANIbHAS WHAYKIIHS).
3aknazka IUTaHAa CTPOEHMS KMBOTHOIO KAk  pe3yibTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHOHAIBLHOE pPa3BUTHE PA3ITUYHBIX
(aKTOPOB OKPYXkAIOIIEH CPe/Ibl.

Poct u pasButue x)uBOoTHBIX. [locTomMOpumoHaneHbIM Tepuon. [Ipsmoe u
HempsiMoe pas3BuTHe. PasButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJOrHYecKkoe 3HAYEHUE MPSIMOI0 M HENmpsIMOro



pa3BUTHUSI, UX PACIPOCTpPAHEHUE B MpUpoje. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy pocTa >KUBOTHBIX U YenoBeka. CTaguu mocTIMOPHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepuoasl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u passutHe pacteHuil. 'ametodur u cmopoput. Meiio3 B
KU3HCHHOM IHKJIE pacTeHnii. OOpa3oBaHue Criop B mporiecce Meio3a. [lameTorenes
y pacteHuid. OIUIOAOTBOPEHUE U Pa3BUTUE PACTUTEIbHBIX OPraHU3MOB. J[BOMHOE
OIUIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbl pETyJISIIIuA OHTOT€HE3a Y PACTCHUH U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. Hapamnn, X. HInemas.

Tabmuupr u cxembl: «BereraruBHoe pa3mHOXeHUE», «Tunel Oecrnonoro
pa3sMHOXEHUs», «Pa3MHOXeHUE XJIaMUAOMOHANb», «Pa3MHOXKEHHE DSBIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Menosy», «XpoMocomel», «l'amerorenes», «CTpoeHue
SUUEKJIETKH U criepMaTo3onna», «OCHOBHBIE CTaaud OHTOreHe3a», «llpsmoe u
HENpsAMOE pas3BuThe», «Pa3BuTme Maickoro xyka», «Pa3Buthe capaHumy,
«Pa3Butue nATymku», «J/{BoMHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUN»,
«CTpoeHue ceMsH OJHOJIOJIBHBIX U JBYIOJIBHBIX pAacTeHUN», «KU3HEHHBIN UK
MOPCKOM KamyCThl», «KU3HEHHBIN ITUKI MXa», «KU3HEHHBIN THUKJ HAITOPOTHUKAY,
«OKWU3HEHHBIN UK COCHBD).

OOopynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIIpENnapaThl SIMIEKIECTOK U
CIIEpPMATO30UI0B, MOJIENb «L{UKI pa3BUTHUSA JATYIIKWY.

JlabopaTopHas padora «/3ydyeHrne CTpO€HUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbisiBIEHHE NPHU3HAKOB CXOACTBA 3apoJblIIEH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTopnass padora «CTpoeHHME OpPraHOB pPAa3MHOKEHUS BBICIINX
pacTeHum».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH W H3MEHYUBOCTH
OPraHU3MoOB

Hcropust cTaHOBIIEHUS M pa3BUTHUS TEHETHKU Kak Hayku. PaboTsl I'.Mengens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUU T'€HETUKHU.
Pa6oter H. K. KonsioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®dununmuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTEPHATUBHBIC TPU3HAKHU, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TePO3UTr0Ta, YUCTasl TUHUS, THOPUIBI, TCHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUIOJOTUYECKHHA,  ITUTOJIOTHUECKUMA,
MOJIEKYISIPHO-T€HETUUECKUM.

JdeMoHCcTpaMu

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. H.
Basunos, A. H. benozepckuit, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuibl u cxembl: «MeTo bl TeHETUKI, «CXEMBI CKPEITUBAHUS.

Jladoparopnasi pabora «Jlpozodmna Kak OOBEKT T'E€HETUYECKUX

HUCCJICTOBAHUI.
Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHzaens — 3aKoH

eAMHO00pa3usi rTMOPUIOB NMEpBOro nokoJieHud. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaend — 3aKOH paclICIUIEHUs NPU3HAKOB. [luTomormdeckue OCHOBBI
MOHOTHOPUJIHOTO CKpeluBanus. ['unoresa 4ucToTh raMer.

AHanm3upyroniee ckpemurbanue. 1IpoMeKyTOUHbIN XapaKTep HACIECIOBaHHUS.
Pacmieruienne npu3HakoB Mpy HEMTOJIHOM JOMUHUPOBAHUM.

JHuruOpuaHoe ckpemumBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacJieJOBaHUs TPU3HAKOB. [ [UTONOrHYecKue OCHOBBI TUTUOPUIHOTO CKPEIITUBAHMS.

CuerieHHOe HacienoBaHue npusHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJICIOBAaHWE T'E€HOB, HAPYILICHUE CLEIUICHUS MEXIAy TIeHaMHh. XPOMOCOMHas
TE€OPHUsI HACIIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIA MEXaHU3M OIPENIEIEHUS 1M0Ja. AYyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN MoJjl. ['eHeTnueckas
CTPYKTYypa IOJIOBBIX XpoMOcoM. HacnenoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucrtema. [InelnoTponus — MHOKECTBEHHOE JICVCTBHUE
reHa. MHOXECTBEHHbIM alyienu3M. B3auMoaencTBie HEasIeIbHbIX TI'E€HOB.
Kommnementaprnocts. Onuctas. [lonumepusi.

['eHeTYECKMI KOHTPOJIb PA3BUTHSI PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MONIOTHYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTHBHBIX  (DYHKIUH.
['eHeTnueckue MeXaHW3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdyeckne acmeKThl KOHTPOJS |
M3MEHEHUS HACJIeICTBEHHOU NH(OPMAITUU B TTOKOJIEHUAX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuubr u cxembl: «IlepBbiii U BTOpo# 3akoHbl Menpens», «Tperuit 3akoH
Mennens», «AHamu3upymrouniee CckpemuBanue», «HemomHoe aoMUHUpOBaHUEY,
«CrernieHHoe HaclieJOBaHUE TMPU3HAKOB Y apo3odumib», «l'eHeTnka TmoJay,



«Kapuotun uenoBeka», «Kapuorun apozodune», «KapuoTum OTHIBD,
«MHOX€CTBEHHBIN ajieIu3M», «B3auMo1eliCTBUE TEHOBY.

OGopynoBaHue: MoJeIb JUISl JIEMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3us
rUOpUIOB TIEPBOrO TOKOJEHUS M pacHICIUICHUS MPU3HAKOB, MOJENb A
JEMOHCTpallUM 3aKOHA HE3aBUCHMOTO HAcJEJOBAaHUS NPU3HAKOB, MOJIENb IS
JEMOHCTpAIlUM CIIEIJICHHOTO HACJeIOBaHUs IMPU3HAKOB, CBETOBOM MMKPOCKOTI,
MUKpormnpenapar: «JIpozodumnay.

IpakTnueckas padora «UM3ydyeHue pe3yabTaTOB MOHOTUOPHUIHOTO
CKPEIIUBAHUA Y IPO30(HIIBD.

IIpakTuyeckas  padora  «M3yueHue  pe3ynabTaTOB  JAUTHOPUIAHOIO
CKpEIUBAHUA Y APO30(DHUIIBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHUYMBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  ¢GopMupoBaHMU (HEHOTHIIA.
N3menunBOCTh Mpr3HAaKoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS M HACJICICTBCHHAS.

MoaudukanoHHass UW3MEHYUBOCTh. Poib cpenbl B (pOpMHUPOBAHUU
MOAU(DUKAIIMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PHUKALMOHHON
W3MEHYMBOCTH.

I'eHoTHIIMYECKAs U3MEHUYMBOCTh. CBOMCTBA T€HOTUITMYCCKON N3MEHUYMBOCTH.
Bupl reHOTUITMYECKOM M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHasi m3MeHYHMBOCTH. Meil03 W TOJIOBOM Mpollecc — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATHUBHON N3MEHYUBOCTH B CO3IaHUU
T€HETUYECKOT0 Pa3HO00pa3us B Ipejesiax OqHOTO BHUA.

MyTanmoHHasT W3MEHYMBOCTh. Buabl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE UM  HHAYUMPOBAaHHbIE MyTauuu. SaepHele U
UTOIUIa3MaTudeckue mytanuu. CoMaTHYeCKUE U TOJIOBble MyTaluu. [IpuunHbBI
BO3HMKHOBEHHS MyTanuid. MyTareHel W WX BIWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOIO Ipolecca. 3aKOH TOMOJOTHYECKUX pPSIIOB B
HacneacTBeHHOM u3MenunBoct (H.M. BaBunon). BHesnepHas M3MEHYMBOCThH U
HACJICICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POlb 3INUSEHEMUYEeCKUX Gaxmopos 6
HACIe008AHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmuiet u cxembl: «Buasl  u3MmeHunBOCTHY», «MoaudukamoHHas
U3MEHUYHUBOCTEY, «KomOnHaTuBHas U3MCHYUBOCTHY, «Meino3sy,
«OnnonorBopeHuey, «I'eneTndeckre 3a00eBaHus YeIoBeKay, « BUabl MyTaruity.



ObopynoBaHue: *KUBble U TepOapHble SK3EMIUISIPhI KOMHATHBIX pPacTEHU,
pucyHku (poTorpadum) >KUBOTHBIX C PA3IMUYHBIMU BUJIAMU U3MEHUYHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHYMBOCTH. [loCcTpoeHHWe BapuWalMOHHOTO psjga W
BAPHUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtanuu y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HCCIENOBAHUS T€HOMA
yenoBeKka. MeTonbl  M3ydeHUsT TE€HETHMKH  YEJIOBEKA: TEeHEaJOTMYEeCKUH,
OJIM3HEIOBBIN, IIUTOTCHETUUECKHUM, MOMYJISIUOHHO-CTaTUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAaHHUE, T€HOTUIIMPOBAHKUE, B TOM YHCJIE C IOMOIIBIO
[M11P-ananu3a. HacneacTBeHHbIE 3a00JI€BaHUS Y€JIOBEKA. [ €HHBIE U XPOMOCOMHBIE
0oJie3HNM 4YeJoBeKa. bOJe3HM C HACIEACTBEHHOM MPEApacmosiOKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T'€HETUYECKUX
3a00eBaHU 4YenoBeKka. MeIuKO-TeHEeTHUYeCKOe KOHCYIbTHpoBaHHuE. CTBOJIOBBIC
KJIeTKU. [IoHsATHE «T€HETHYECKOTO Tpy3a». DTUUECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIIOBEKAa K
bu3HUecKOMy U XUMUYECKOMY 3arps3HEHHUI0 OKpY’Karoliei cpespl. ['eneTnueckas
IIPEIPACIIONIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsM.

JleMoHCcTpauumn

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeToapl U3yUYEHUST TEHETHUKU
yenoBekay, «['eHeTndeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnuyeckas padora « COCTaBICHHUE U aHATIU3 POJOCIOBHONY.

Tema 15. Cesnexkuusi opranHu3mMoB

JlomecTuKanus U ceeKuusl. 3apoKICHHUE CEEKIIUU U JOMECTUKAIUU. Y UeHUE
H. U. BaBunoBa o lleHTpax mUpOUCXOXIEHUS W MHOTOOOpasusi KyJIbTYPHBIX
pacteHuid. Posb cenekinu B CO3JJaHNM COPTOB PACTEHUI U TTOPOJI ) KUBOTHBIX. COpT,
opoAa, MTaMM. 3aKOH TOMOJIOTUYECKUX PAIOB B HACJIEICTBEHHON U3MEHUYMBOCTH
H. W. BaBusnoBa, ero 3HaueHue Jis CEIEKIIMOHHON PabOTHI.

Metoasl cenekunoHHOW paboThl. MckyccTBeHHBI OTOOp: MaccoBbI U
VHIUBUYaJbHBIN. OTamnel KOMOWHAIIMOHHON CCJICKIINH. HcnbiTanue
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTUITY C TIOMOIIBIO OIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOM  paboThl.
PaananvoHHBIN U XUMUYECKUN MyTareHe3 Kak UCTOYHUK MyTalUi Y KyJbTYPHBIX



¢opMm opranu3moB. lcnonp3oBaHHE TEHOMHOTO pPENAKTUPOBAHHUS U METOJOB
pexoMOuHaHTHBEIX JTHK 11 moinyyeHust uCX0JHOTro MaTepHalia A CENEKIHH.

[lonyuenne MOJIUTIIONIOB. BuyTtpuBunosas ruOpuaAn3aIHs.
bruskopoacTBeHHOEe  CKpemiuMBaHuWe, WM WHOpuauHT.  HepoxactBeHHoe
CKpeulMBaHue, wid ayrOopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpuamsanus. [Ipeogonenue Oecronus
MEKBHUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIMN PACTEHUM U KUBOTHBIX. «3enénas
DesoIIoYUA).

CoxpaHeHHE U U3yYeHUE FT€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JOUKHAX POIUYEH JUISl CO3/IaHUsI HOBBIX COPTOB M THOPUAOB CEIbCKOXO35MCTBEHHBIX
KynbTYyp. H3yuenue, coxpaumenue u ynpaeieHue 2eHemudecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOGbIX  HCUBOMHBIX 6 YENAX YIy4uleHus
CYWeCmYIoWuUx U Co30aHusi HOBbIX NOPOO, JTUHUU U KPOCCO8, 8 MOM HUCae C
NpUMEHEHUEeM CO8PEMEHHBIX MEMO008 HAYYHBIX UCCAO08AHUL, NepedosbiX uoet u
nepcneKmuBHbIX MexHo102UlL.

JlemoHcTpanuu

[Toptpetsi: H. U. BaBuinos, Y. B. Muuypun, I'. JI. Kapnieuenko, I1. I1.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

TaOmuips! u cxeMbl: «L{eHTpbI NPOUCX0XKIEHUSI U MHOT000pa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Meroap! cenexuumny, «Otaanénnas rudpuauzanus», «Myraresesy.

JlabopaTopHas padora «/I3ydueHue cCOpToB KyJIbTYPHBIX PACTEHUN U TTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «I3ydyeHue METOJIOB CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypeuss «OCHOBHBIE METOJBI M JOCTHXKEHMSI CEJEKUMU PACTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4acTOK, B TEIUIMYHOE XO3SUCTBO, B JabOpaTOpHIO
arpoOyHUBEPCHUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJiorust 1 CHHTeTHYECKAs OMOJIOTHS

OOBbeKThl, UCHOJb3yeMble B OHMOTEXHOJOIMH, — KIJIETOUHBIE M TKaHEBbIE
KYJbTYpBHI, MUKPOOPraHUu3MBbl, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOONEYeHHE, TMOJYyYEeHHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. Mukpoouonornyeckuii cuHte3. OOBEKTbI MHUKPOOHOJOTUYECKHUX
TexHosnorui. [IponsBoacTBo Genka, aMUHOKUCIOT U BUTAMHHOB.

Co3aHre TEXHOJIOTUH M MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LI€JIbIO MOJTYUYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaroluecs B MPUpojie OMOCUHTETUYECKHE ITyTH.



Kinerounas unxeHeprs. Meroasl KynbTypbl KIETOK M TKAHEHM PACTEHHU M
KUBOTHbIX. Kpunobanku. Comartnueckas rubpuausanuss U COMaTHYECKHIA
sMOpuoreHe3. lcnonb3oBaHWe TalJIOWIOB B CENEKUMM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3o6anue MOHOKIOHAIbHBIX U NOJUKTOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKUHA
AVNIEKIIETOK U KIOHUPOBAHME KUBOTHBIX. METON TpPaHCIUIAHTALMU SAEP KIETOK.
Texnonozuu 0300posieHus, KyIbmusUpo8aHus U MUKPOKIOHATbHO20PA3SMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAasi W Te€HHas WH)XXEHEpUsA. VICKyCCTBEHHBIM CHHTE3 T€Ha W
KoHcTpynpoBaHue pekoMOuHaHTHeIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTHKEHNA ¥ TEPCIEKTUBBI XPOMOCOMHOM M TEHHON NHKEHEPUH. DKOJIOTHYECKHE
U 3TUYECKUE MPOOIEeMbl FTEHHON MH)KEHEPHH.

Menmununckue 6uorexHonoruu. [loctrenomuas mudposas mequiuna. [TIP-
JTUarHocTuka. MeTa0oJIOMHBIA aHaldu3, TEeHOLEHTPUUYECKUN aHaIn3 MNpoTeoMa
YeJIoBEKa JUISI OLUEHKH COCTOSHHS €ro 3J0pOoBbiA. lCIonp30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuomnxkeHepus il pa3pabOTKH
(yHIaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUHM, CO3AaHMsI KOMIUIEKCHBIX
TKaHEH COUETAaHHMEM TEXHOJOTMH TPEXMEPHOTro OMONPHUHTHUHIA U cKaddoyguHra
JUISL PEIIEHUS 3a1a4 IEPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 0OECIEeYeHUs KOMOMHUPOBAHHOMU
3amuThl OT BO3Oyaurteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHU3MOB
dbynkuuonupoBanusi PHK-conepkamux BUPYcOB, BBI3BIBAIOIIMX 0CO00 OMAacHBIC
3a00JIeBaHNUs YEJIOBEKA U )KMBOTHBIX.

JleMoHCTpauumn

Tabmumpst u cxemsbl: «Vcnonb3oBaHuEe MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IpOU3BOJACTBEY, «KeTouHas HHKEeHepus», «['eHHas HHKEHEPHSI.

JlabGopaTopHasi padora «/3yueHue 00beKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llomydueHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

Jkckypeusi  «buorexHomoruss — BaKHEHWIIAas MPOU3BOJIUTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUN HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHS
OOyJaronMMuUCss TPOrpaMM CPEIHEro o00mmero oOpa3oBaHUs: JWYHOCTHBIC,
METANpPEIMETHBIE U TIPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTPaMMBbI 10 OHOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONIUE: OCO3HAHUE O0YyYaroUUMUCS POCCUNUCKON
IrpaXIaHCKON HUJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACNICHUI0, Haiuuyue Momusayuu K OOy4YeHHIO  OHOJIOTHH,
yeleHanpaegienHoe paszeumue BHYTPEHHUX YOEXKIEHUW JUYHOCTH HAa OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCTMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOT0 00PAa30BaHUS, HAIUYUE NPABOCOIHAHUS YIKOJIOTUYECKON KyIbTYPBI,
cnocoboHocmu cmasums NENU U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATETLHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, NMPUHATHIMU B OOIIECTBE NpaBUJIaMH U HOPMaMHU
MOBEACHUS W CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW MO3ULHUM JUYHOCTH, MAaTPUOTHU3MA H
YBOKEHUS K 3aKOHY U MPABOMOPSAJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJuLMsIM MHOTOHALIMOHAJIBLHOTO Haponaa Poccuiickoit denepanuu, npupoae u
OKPY’KaroIIEH cpeie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH 00YUYarOIINXCsl PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEN JIMYHOCTH, CUCTEMOM IIE€HHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KXU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOIECCE PealN3allii OCHOBHBIX HAaNpaBICHUMN
BOCIIUTATENBHOU ESITENHHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHcKOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMHA 00YUYaOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTRA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEHN, YBaXKCHUE 3aKOHA
U TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JI€ITEIBHOCTH IIPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU yYE€OHBIX M TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEAENATh COOCTBEHHYIO TO3MIIMI0O 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHHUE YUYUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU YOEKACHUSMU, KYJIbTYPHBIMHU IIEHHOCTSAMH U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
yueOHBbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATEILCKUX 3a7ady, YBaXKUTEIBHOIO
OTHOLIEHUSI K MHEHUIO OIIOHEHTOB MpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU W BOJIOHTEPCKOU JE€ATEIIBHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON TPaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HapOAy, YYyBCTBA OTBETCTBEHHOCTH IEpen
Poaunoii, ropaoctu 3a cBOM Kpau, CBOXO PosiMHy, CBOM A3bIK U KYJIBTYPY, IPOIILIOE
Y HACTOsIIEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJAHOMY HACJIEIUIO U MaMSTHUKAM MIPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWMOJIOTHM, TOHUMAHHUS 3HAYCHUS OWOJOTUM B TMO3HAHWU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amnute OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAhL0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapo/Ja;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIaJa B TOCTPOEHHE YCTOMYMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O TMIPUHATHS ILEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUM C
TpaauusiMu Hapo10B Poccuu;

4) >¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIOUAsl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3/IEUCTBHUS dKUBOU MPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHUs, GopMHUPOBAHMS KYJLTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIArOMOJIyYns:

NOHUMAaHUE U pean3alus 3J0pOBOro u 0e30macHoro oopasa ;ku3Hu (310poBoe
nUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaJTaHCUPOBAHHBIN PEKUM
3aHATHH W OTABIXa, peryisapHas Qu3ndeckas aKTHBHOCTH), OEpexKHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS KCOOCTBEHHOMY (DM3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBBIO U )KM3HU JIIOJCH;

OCO3HAHME MOCJEICTBUI U HEMPHUATHUS BPEIHBIX MPUBBLIUEK (YMOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

6) Tpya10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAaHUE IIEHHOCTH MAacCTEpPCTBa, TPYI0II00UE;
TOTOBHOCTh K AKTUBHOMW JIESITETBHOCTH T€XHOJOTMYECKON U COLMATBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOATEIIBHO

BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HWHTEpPEC K pa3Iu4HbIM cepaM MpoPecCUOHATIBHON JEATEeIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIA BBHIOOp Oynymeld npodeccur U peaTn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W CamMoOOpa3oBaHUIO Ha
NPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOrHYEeCKOro BOCIUTAHUS

AKOJIOTMYECKH 11€1€CO00Pa3HOE OTHOIIICHUE K MPUPOJIE KaK MCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIIIEHUE YPOBHS JKOJOTMYECKOW KYJIbTYphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA IS
OKpYXarouen cpepl;

OCO3HaHME TJI00ATIBHOTO XapakTepa IKOJIOTUYECKUX MpoOIeM U TMyTed ux
pelieHus;

CIIOCOOHOCTH MCIIOJIH30BATh MPUOOpETaeMbIE MPU U3yUYEHUN OMOJIOTUY 3HAHUS
M yMEHUA TpU peHieHuu TMpoOJjeM, CBA3AaHHBIX C  palUOHAIBHBIM
MIPUPOJONIOIB30BaHNEM  (COOMIOJIEHNE TpaBWJI  TOBEACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX Ha COXpPaHEHHWE PABHOBECHUS B HJKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OMoChephl);

AKTUBHOE HENPUATHE JEUCTBUH, MPUHOCAIIMX Bped  OKPYXKAKOLIEH
MPUPOTHON Cpefie, YMEHHE TPOTHO3UPOBATH HEOJIATOMPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILLAT UX;



HaJM4HE Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYJIbTYPHI,
OTbITa NS TEILHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKATUBHOW M COIMAIBHOU
IPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOLIECTBEHHOH NMPAKTHKH, OCHOBAHHOIO HAa JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3IKOBOM M UUTATEIbCKOM KYJIbTYpbl KaK CpeACTBa
B3aMMOJICUCTBHS MEX]TY JIFOJIbMU U MIO3HAHUS MUPA;

MOHMMaHUEe crnenuuKku OMOJIOTMM KaK HayKd, OCO3HaHUs €€ poJikd B
(GOpMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEJIOCTHOIO
MPEACTABICHUS] 00 OKpPYXAIOlEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoliIeM
COXPaHEHUs IPUPOJIHOTO PaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIsi COBPEMEHHOM LUBUIN3ALUU:
o0OecrieueHrnss HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTb PECypCHbIE MpPOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHUs  MepexoAa K  yCTOMYMBOMY — pPa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB M (POPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJIOTMYECKHX 3HAHUKW B LEIAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, Gpopmupyemon
MIPU U3y4YEeHUH OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, MCIOJb3YEMBbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIIOJb30BaTh TIOJlydaeMble 3HAHUSA A aHaldu3a W
OOBSCHEHHUSI SIBIICHUN OKPYXKAIOIIET0 MUPa U MPOUCXOMAIINX B HEM M3MEHEHMUIA,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKJIIOYCHHS HA OCHOBE HAy4HBIX (PAKTOB H
MUMEIOIINXCS JAHHBIX C IIEJIBIO MOJYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbBHO MCHOJb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus IpooJieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHWE ILIEHHOCTH HAyYHOW JesITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOCKTHYIO W UCCIIEIOBATEBCKYIO IESITEIIbBHOCTh WHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHM 1O OHOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMBbIC IS (OPMHUPOBAHHS MHUPOBO33PEHUS OOYJAIOITUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHAYYHBIE MOHSATHUSA, OTPa’KaIOIINe
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M chneuuduKy METOIOB IO3HAHMUS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CUCTEMa, Hay4YHbIH (haKT, MPUHIINI, THUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHUE,  HAONIOJICHHE, W3MEPEHHE, OKCIEPUMEHT U JpyTHe);
yHUBEpCaJlbHble Y4eOHbIE JACHCTBUS (IIO3HABATENbHBbIC, KOMMYHHKATHUBHBIE,

peryJISTUBHBIC), obOecrieunBaroIIe dhopMupoBaHue (GyHKITMOHATBHOMN
rPaMOTHOCTH U  COI[MAJIBbHOM KOMIIETCHIIMM OOYy4YalollUXCs, CIOCOOHOCTh
oOyJaroImxcs HCITOJTh30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIC,

MHUPOBO33PEHUYECKME 3HAHWS W  YHUBEpCaJbHble Yy4eOHBbIC JCHCTBUA B
MO3HABATENILHOMN U COLIUATIbHOMN MPaKTHKE.

B pesynbrare nuzyuenusi OMOJIOTHH Ha YPOBHE CPEJIHETO 00I1IeT0 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMHUpPOBaHBI TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEHCTBUSA, KOMMYHHKATHUBHBIC YHHBEPCAIbHBIC Y4COHBIE NEHCTBHSI,
PETYJISTUBHBIC YHUBEPCATbHBIC yUeOHBIC TEUCTBHS, COBMECTHAS CSITCIBHOCTb.

MeramnpeaMeTHbIE PE3YJbTaThl OCBOCHHUS MPOrpPaMMbl CpPEAHEro OOIIero
00pa3oBaHUsl TOJKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATEJbHBIMH
AEeCTBUAMM:

1) 0a30BbIe JIOrHYecKHue JelHCTBHSA:

CaMOCTOSATENIbHO  (OPMYJIMPOBATh W aKTyaIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MHBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHMS, KiIacCU(PUKauuu, 0000IEHUs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEepPHBbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TOHSATUSIMH);

OTpeNeNsaTh LeNu JeATeIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JOCTKEHUSI, COOTHOCUTD PE3yJIbTaThI IEATETLHOCTH C TTIOCTaBICHHBIMHU LIETISIMU;

WCIIOJIH30BaTh OMOJIOTUYECKHUE TTOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBJICHHIMA
YKABOM ITPUPOBI;

CTPOUTH JIOTHYECKHE pPaCCYXKIeHUs (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh CXEMHO-MOJICTLHBIC CPEICTBA TSI TPECTABICHUSACYIIIECTBEHHBIX
CBSI3€H M OTHOIICHHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a



TAK)KE€  NPOTUBOPEYMH  Pa3HOrO0  poOJAd,  BBIIBIEHHBIX B Pa3JIMYHBIX
MH(POPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH pEHICHUS MPOOJEMbI C yU4ETOM aHaanu3a MMEIOITUXCS
MaTepUalbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU TOCIIEICTBUN AESITEIbHOCTH;

KOOPAVUHHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOT'O B3aUMOICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHUE TIPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 0a3oBbI€E HCCJIeA0BaTEIbCKHE el CTBUS:

BJIaJI€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMM  pa3peuieHust 1OpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BHUJBl JACITEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTaly, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B YUYEOHBIX
CUTYaLMSIX, B TOM YHCIIE TP CO3/IaHUU YUEOHBIX U COLUATBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMU U METOAAMMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3a/layd B 00pa3oBATEIbHON
NESATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh MPUYUHHO-CJICJCTBEHHbBIE CBA3M W aKTyaJlU3UpoOBaTh 3ajauvy,
BBIJIBUTATh TUNIOTE3Y €€ PEIICHMs], HAXOUTh ApTYMEHTHI JIJISl TOKA3aTeIbCTBA CBOMX
YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJE€ PEIICHUS 3aJadd  Pe3yJbTarshl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, OLEHUBATh NPHOOPETEHHBINA OIBIT;

OCYILECTBIISATh LEJICHANIPABICHHBIN MOMCK MEPEH0Cca CPEACTB U C1oco00B
JENCTBUA B IPO(ECCHOHATIBHYIO CPENY;

YMETh NEPEHOCUTH 3HAHUS B IMO3HABATENbHYIO U MPAKTUYECKYIO 00JaCTH
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJEH, NPEIaraTb OpUruHaIbHbIE MOAX0bI U PEIICHMS,
CTaBUTh NMPOOJIEMBI U 331a4H, TOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) pa6ora c ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMaAIUu (TEKCTe Yy4eOHOTro
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OWOJIOTMYECKUX CIIOBapsiX H
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax aHHbIX, B IHTepHETE), aHATM3upOBaTh



“H(})OPMAITHIO PA3TUYHBIX BUIOB B (HOPM TIPEACTABICHHSI, KPUTUIECKU OIICHUBATH
€€ JI0CTOBEPHOCTh U HEMIPOTUBOPEUYNBOCTH;

(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTh PA3THYHBIE METOJBI MPU TIOUCKE H
otOope Omosiormueckoir nHMOpPMAITUU, HEOOXOTUMOU 711 BBIMOJHEHUS YUEOHBIX
3ajay;

npuOOpeTaTh OMBIT MCIOJIb30BaHUSI HH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BaHUS PA3THMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTEIIbHO  BHIOMpATh  ONTHUMAIbHYIO  GOpMYy  MPEACTABICHUS
ouonornueckoi nHopmaruu (cxempl, Tpaduku, AUarpaMMbl, TaOIUIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA S3BIK B KayecTBE CpEJCTBAa IMpu padore ¢
Oouonoruyeckod uHPOpMALMEH: NPUMEHATh XUMHUYECKHEe, (QU3NUECKHEe U
MaTeMaTUYECKHe 3HAKHM M CHMBOJIbI, (opMyibl, abOpeBUATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HarJIsiTHOCTH;

BJIQJC€Th  HABBIKAMHM  paclo3HaBaHWA M 3allUThl  WH(OpMaIuw,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBJaieHne YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU I€HCTBUSIMU:

1) o01ienue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX c(pepax >KM3HU, AKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MpeaiaraeMoin
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMNA APYTUX YYACTHHKOB
JAajora Ui IUCKYCCHM);

pacmo3HaBaTh HEBepOaJlbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIuH,
YMETbh CMSATYATh KOH(MDJIUKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3UYHBIMU CIOCOOAMU OOILEHUS W B3aUMOJCHCTBUS, TOHUMATh
HaAMEPEHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO H3JIarathb CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U WHIUBUIYATHHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
MPUMEHEHHUS TPYIIIOBBIX (JOPM B3aUMOJICUCTBUS MPU PEIICHUU YUeOHOU 3a/1a4u;

BBHIOMPATh TEMATHUKy W METOAbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN Ka)KJA0T0 WICHA KOJUIEKTUBA,



MpUHUMATh 1E€IM COBMECTHOW  JIEATEIIbHOCTH, OpPraHU30BbIBaTh U
KOOPAVUHUPOBATh JEWUCTBUS MO €€ JIOCTHKEHHIO: COCTABJIATh IUIAH JICWCTBUU,
pacupenensiaTb pojad ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4ECTBO CBOET0O BKJIaJa U KaKI0I0 YYaCTHUKA KOMaH/Ibl B OOLIUI
pe3ynbTaT 1o pa3padOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE TIPOEKThI, OLEHHUBaTh HAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISTh TMO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHbBIX
CUTYaIMSIX, IPOSIBISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHnie YHUBEPCAJbHBIMH PEryIsiITUBHBIMH 1eHCTBUSIMH:

1) camoopranuzauus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS I BBISIBICHHUS MpoOJeM M UX
pelIeHUs B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHOJOTUYECKUX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JICMCTBUSIX M MOCTYyIKax MO OTHOIICHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATEIbHYIO NESTEIbHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTU U KU3HECHHBIX CUTYaIUsX;

CaMOCTOSATENIbHO COCTABJIATH IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacuIupsiTh paMKH Yy4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 peLICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMUPOBAHUIO M TPOSIBICHHUIO MIUPOKON SPYyIULIMH B
pPa3HBIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TIOBBIIIATH CBOW O0Opa30BAaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEISM;

BIIQJICTh  HaBBIKAMH  TIO3HABATENbHONW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX TMPOLIECCOB, UX PE3yJbTaTOB U
OCHOBaHMI, MCIOJIb30BaTh MPUEMBI PeICKCUU NIl OIEHKH CUTYyaIlllH, BBIOOpa
BEPHOT'O PELICHUS;

yMEThb OIICHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATh pEUIeHUs M0 HUX
CHUKEHHIO;



MPUHUMATh MOTHBBI W apTyMEHTBhI APYTHUX TMPU aHAINU3E pPEe3yIbTaTOB
JEeSATEIIbHOCTH;

3) npuHsaTHE ce0sl U APYTUX:

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTryMEHTHI APYTHX TIPH aHAM3€ pe3yiIbTaToOB
NEeSTETHbHOCTH;

MIPU3HABATh CBOE MIPABO M MPABO IPYTUX HA ONINOKH;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UITMH JPYTOTr0 YeJIOBEKa.

HPEJAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC PE3yNBTaTBl OCBOCHHUS COJCPKAHUS Y4eOHOro TMpeaMeTa
«buonorus» Ha yrayOJN€HHOM YypOBHE OPHUEHTHUPOBAHbBI Ha OOECIEeUCHUE
npopunbHOro  00ydeHuss  oOydaromuxcsa  Ouosiorud. OHU — BKIJIIOYAIOT:
crienuduyeckue s OM0JIOTUN HAy4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI ACHUCTBUM MO
OCBOCHHIO, MHTEPIIPETAIIUU U MPeoOpa30BaHUIO 3HAHUMN, BUIBI JCSITEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaKXKE B
peanbHbIX XKU3HEHHBIX cUTyauusix. [IpeameTHbie pe3yiabTaThl MPEACTaBICHBI MO
rojiamMm U3y4eHus.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydueOHOro mpeamera «buomiorus» B 10
KJlacce NOJKHBI OTPAXKATh:

c(hOPMUPOBAHHOCTh 3HAHMM O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TMPUPOABI M  PEHIEHWH Mpo0JeM  PalMOHAIBHOTO
IPUPOAOIIONH30BAHUSA, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OuoJoruu;

BJIQJICHUE CHUCTEMOW OWOJOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAralIue OWOJOTHYECKUE TEPMUHBI M TOHATHS (KM3Hb, KIIETKAa,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HAaCJIeJICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHUE), OMOJIOTUYECKHE TEOPUU
(knerounast teopust T. [lIBanna, M. llnelinena, P. BupxoBa, XxpoMocoMHas Teopust
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o neHrpax
MHOT000pa3usi ¥ MPOUCXOKIEHUS KyJIbTYPHBIX PacTeHMil), 3aKOHBI(eIUHO00pa3Hs
MOTOMKOB TI€PBOTO TOKOJEHHUS, PaCIHISIJICHUs, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacinenoBanuss [. MeHngens, TOMOJIOTUHYECKUX PSIAOB B  HACIEICTBEHHOU
m3menunBoct H. M. BaBunoBa), npuHIUIIBI (KOMILJIEMEHTAPHOCTH );

BJIaJICHHE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIOJIb3yEeMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHHWE, U3MEpPEHUeE,
HaO0II0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIJCNATh CYIIECTBEHHbIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoT, OJHOKIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuii, r(pubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PpACTEHMM, IKUBOTHBIX, YEJIOBEKAa, MPOIECCOB KUZHEIEATECIbHOCTH,
MPOTEKAIONIMX B OpPraHU3Max PAacTeHUH, KUBOTHBIX M YETOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BELIECTB (METa0O0JIu3M), MPEBpAICHUsI YHEPTHH, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTpoHOTO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, 3MOpUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICHCTBHS T'€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YyCTAaHABIMBATh B3aUMOCBS3U MEXIy OpPraHOMAAMH KJIETKH U HX
GYHKIIUSAME, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (DYHKIUAMH, MEXIY
OpraHaMH W CHCTEeMaMH OpPTaHOB Y pAacCTEHUH, >KMBOTHBIX M 4YEJIOBEKA U UX
GYHKIUSIMH, MEXKIYy CHUCTEMaMH OPraHoB M HMX (YHKIHMSIMH, MEX]IY STalaMu
oOMeHa BEIIECTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
TanaMu 3MOPUOHAIBHOIO Pa3BUTHUSA, TE€HOTUIIOM U (PEHOTUIOM, (PEHOTHUIIOM U
dbakTOopamMu cpesibl OOUTaHUS;

YMEHHUE BBISIBIIATh OTIIMUUTENbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHU, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a49H, BBISABIATH IPUYUHHO-CIICICTBCHHBIE
CBSI3M MEXKIY MUCCIETyeMbIMU OMOIOTHUECKUMHU MPOLIECCAaMU U SIBJICHUSAMH, JeNIaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUU TIOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M MpaKkTUYecKue paboThl, cOOI0IATh
MpaBuJia MpU padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIIOTE3bl, MPOBEPATh WX OSKCIECPUMEHTATHHBIMA
cpeacTBaMu, (GOpMyIUpys LeTb HUCCIEIOBaHUS, AaHAIW3UPOBATH IOITYYCHHBIC
pE3yNbTaThl U JENIaTh BHIBOIBI,

yMEHHE YYacTBOBaTh B y4eOHO-HMCCIICIOBATEIIbCKON paboTe Mo OHOJIOTHH,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0asze IIKOJBHBIX HAYYHBIX OOINECTB, W
NyOMMYHO  TPEACTABIATh  TOJYYEHHBIE  pEe3yNbTaThl Ha  yUYEHHYECKHX
KOH(epeHIUsIX;

YMEHHE OIICHMBATh ASTHUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUN B
o0jacTu OMOJIOTUN U METMIIMHBI (KIIOHUPOBAaHUE, UICKYCCTBEHHOE OILI0I0TBOPEHHE,
HampaBlIeHHOE N3MEHEHNE TeHOMA U CO3/IaHUE TPAHCTEHHBIX OpPraHNU3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BhIOOp Oymymiel mpodeccrnoHalbHOM
JESATEIBHOCTH B 00JacTH OMOJIOTHH, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN
WHTEpEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOHKEHHE OMOJIOTMYECKOro 00pa3oBaHHsA B  OpraHU3alUsAX CPEAHETrO
MPO()eCCHOHAIEHOTO U BBICIIETO 00pa30BaHMs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro rnpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPaXaTh:

chOpPMUPOBAHHOCTh 3HAHMA O MECTE U POJH OHOJOTHH B CHUCTEME
€CTECTBEHHbIX HayK, B (OPMHpPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOIl
KapTUHBI MUpPA, B TO3HAHUH 3aKOHOB IIPUPOIBI 1 PEIICHUH YKOJIOTUIECKUX MPOOIeM
YelloBE€YeCTBa, a  TaKkKe B PELIEHMH  BOIPOCOB  PALMOHAIBHOTO
IPUPOJIONOIB30BaHUS, U B (DOPMHUPOBAHUM LIEHHOCTHOI'O OTHOLIEHUS K MPHUPOJE,
0OIIECTBY, YEJIOBEKY, O BKIJIaJI€ POCCHUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJAQJE€Th CHCTEMON OHOJOTMYECKMX 3HAHWH, KOTOpas BKIIOYACT
OlpeseNeHUs] M IOHUMaHHE CYIIHOCTH OCHOBOIIOJIATalOIIUX OHOJIOIMUECKUX
TEPMUHOB M TIOHITHM (BHJ, dKOcHUCcTeMa, Ouocdepa), OMOJIOTHMUECKHE TEOPUU
(aBomrormonHas teopusi Y. JlapBruHa, CHHTETHYECKAs! TEOPHUS IBOJIOLNH), YICHHS
(A. H. CesepuoBa — 0 myTsix U HampaslieHUsX 3Boounu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus JIx. Xapau u B. BaiinGepra,
3apoapimieBoro cxoactsa K. M. bopa), mpaBuna (Munumyma FHO. JluOuxa,
AKOJIOTUYECKON MHUpPaMHIbl DHEPTuu), Tunotesbl (rumorte3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOJaMH  HAy4yHOTO  IIO3HAHUS,
UCIOJIb3yEMbIMU B OMOJIOTHYECKUX HCCIETOBAHUIX KHUBBIX OOBEKTOB M SKOCUCTEM
(omucanue, u3MepeHue, HaONIOJCHHUE, JSKCIIEPUMEHT), CIOCOO0aMU BBISIBICHUS U
OILICHKH aHTPOIIOTEHHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHBIC TMPU3HAKU: BHUAOB, OHOTEOIIEHO30B,
AKOCUCTEM M Ouocdepbl, CTAOWIM3UPYIOUIETO, ABMIKYIIETO U Pa3phbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONIaTPUUECKOT O u CUMIIaTPUYECKOTO
BHU1000pa30BaHUsI, BIUSHUS ABUKYIIAX CUJT DBOJIIOIMKM HA TEHOMOH] MOMYJISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpelie OOMTaHUs, YepeIOBaHUSI HANPaBICHUHN
HBOJIIOIIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHUH B SKOCUCTEMAX;

YMEHUE YCTaHABIWBAaTh B3aWMOCBSI3M MEXKIY TIPOILIECCAMH DBOJIIOIHH,
JBYDKYIIUMHA CHJIAMUA AHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3IUYHBIX 3KOCHCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB,;

YMEHUE  BBISABJIATH  OTJIMUMTEIbHBIC  TPU3HAKKM  JKUBBIX  CHCTEM,
IPUCIOCOOJIEHHOCTh BUJIOB K Cpezie OOMTaHusl, a0MOTHUECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€H  OpraHM3MoOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIUE aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJibl OOUTaHUSI, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHUs MHOrooOpasus BUIOB H
HKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHMS IPUPO/IbI U YETIOBEUYECTBA;

YMEHHUE perniaTh OMOJOTUYECKHUE 3a]]a4H, BBISIBIATH TPUIHMHHO-CIICACTBEHHBIC
CBSI3H MEXKIY MCCIETyeMbIMU OMOJIOTHUYECKUMH MPOLIECCAMU U SIBICHUSIMHU, JIeNaTh
BBIBOIBI M TTPOTHO3BI HA OCHOBAHWH TTOJIYYCHHBIX PE3yJIbTATOB,;

yYMEHHUE BBINOJIHATh JTA0OpATOpHBIE M MpaKkTU4YecKue padoThl, COOIIOIATH
npaBuiIa Mpu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIECPUMEHTATHHBIMU
cpeacTBaMu, GOpMyIUpys ILelb HWCCIECIOBaHUS, aHAIW3UPOBATh TMOTYYCHHBIC
PEe3yNbTaTHI U JCNIaTh BHIBOIBI,

yMEHHUE Y4YacTBOBAaTh B Y4eOHO-HCCIIENOBATEIbCKONW paboTe 1o Ouosioruw,
AKOJIOTUU U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPENCTaBIsATh  MOJNyUYEeHHBIE  PE3yJabTaThl Ha  YYCHHUECKUX
KOH(epeHUHUsIX;

yYMEHHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KUZHU, YETIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIIOCO0aX MpeOTBPAICHUS
r1o0aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BbIOOp Oyayiieid mnpodeccuoHambHOM
JESATEILHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTHH, IIPUPOIONIOJIB30BAHUS, METUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHUCTBA, IHILIEBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh ITTO3HABATCIIbHBIA WHTEpEC, HANpaBJICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOLIEH  mpodeccud W MPOAODKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHU3aLUAX CPEIHEro NMpodecCuOHAILHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uudpoBbie)
Ne n/m Konrpoabubie | IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes!
1 buosnorus kak Hayka
2 JKuBbIEe CUCTEMBI U UX U3YUYECHHE 2
3 buonorus knerku 2 0.5
4 XuMHuuecKasi OpraHu3aius KJICTKU 10
5 CrpoeHune u pyHKUINU KIETKU 8 2
6 OOMeH BelecTB U NPEBpaICHHE YHEPTUU B 9 |
KJIETKE
7 Hacnencreennast ungopmanus u 9 0.5
peanuzanus €€ B KJIETKe
8 JKn3HEHHBI HUKIT KIETKU 6 1
CrpoeHue 1 (pyHKIIUN OPraHU3MOB 17 1.5
10 Pa3sMHOXEHHUE U pa3BUTHE OPTAHU3MOB 8 1.5
1 I'eneTnka — Hayka 0 HacCJIE€ICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNUBOCTH 6 1
14 I'enernka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buortexHonorus v cuHTeTHYEeCKasi OUOIOTHsI 4
17 Pe3epBHOE Bpems 1
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IHOYPOYHOE IINTAHUPOBAHHME
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

buosorusa kak KoOMIIEKCHAs HayKa U KaK
4aCTb COBPECMCHHOI'O O6H.I€CTBa

JKuBbIE cCTEMEBI U X CBOIMCTBA

YPOBHeBaﬂ OpraHu3anya )KUBbBIX CUCTCM

HcTopust OTKpBITUS 1 U3YYEHUS KICTKU.
Knerounas teopus

MeToabl MOJICKYJIIPHON M KIIETOYHOM
ouosorun. [IpakTrdeckas padora
«M3y4yeHne MeToI0B KJIIETOYHON OMOJIOTHH
(xpomatorpadus, snexTpodopes,
TuddepeHmaIbHOe HEHTPUPYTUPOBaHUE,
[TLIP)»

0.5

XUMHYECKUHN COCTAB KJIETKU

MuHepaJibHbI€ BellleCTBa KJIETKU, UX
Ouosnoruyeckas poiib

Opranuyeckue BeIecTBa KJIETKU — OEJIKU.

JlaGopaTtopHas pabota «OO0Hapyx)eHne
OCJIKOB C TIOMOIIBIO0 KAa4€CTBEHHBIX
peakuuii»

0.5

CaoiicTBa, Kinaccudukanus u QyHKIUU
0enKoB




OpFaHI/I‘{CCKI/IC BCIIECTBA KICTKU —

10
YTJIEBObBI

1 Opranuyeckue BeIecTBa KIETKH —
JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 0.5
HYKJIEHHOBBIX KUCJIOT, BBIICJIEHHBIX U3 '
KJIETOK Pa3JIM4YHbIX OPraHU3MOBY

13 Crpoenne u pyakuuu ATO. [Ipyrue
Hykieosuarpudocharsr (HTD)

14 CexBennpoBanue JITHK. Metoss
T€HOMUKH, TPAaHCKPUIITOMUKH, IPOTEOMUKH

15 MeTobl CTPYKTYPHOM OHOTOTHH

16 Tuns! knetok. IIpokapuornyeckas kiaeTka
CrpoeHue 3yKapuOTUYECKON KIIETKH.

17 [TpakTuueckas pabota «3yueHnue cBOWCTB 0.5
KJIETOYHOU MEeMOpaHbI»

18 IToBEpXHOCTHBI anmnapar KIETKU
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [Tpaktuyeckas pabdora «M3ydenue
JBUKEHMS IUTOIIA3MbI B PACTUTEIbHBIX 05
KJIETKax»
[TosryaBTOHOMHBIE OPraHOUABI KIETKU:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas
pabota «/ccenoBanue niaa3mMoan3a u 0-5
JIETUIa3MOJIN3a B PACTUTENbHBIX KIETKaX»

21 HememOpanHbIe OpraHOUAbI KIETKU

22 Crtpoenue 1 pyHKINHU Aapa




23

CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3yueHune cTpOCHUS KIIETOK Pa3IuIHbBIX
OpPraHUu3MOB»

0.5

24

ACCUMWISIIINS U TUCCUMUIIALIUS — JBE
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BeriectB. JlaboparopHas paboTa
«M3y4yeHne KaTaAIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMEpe aMUIIa3bl TN
KaTaJiasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeaKkui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacLIerIeHus IEpOKCUAa BOIOPOia B
PacTUTEIbHBIX U )KMBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpPBI U OENKU-UHTHOUTOPHI

27

ABTOTpO(DHBIN THIT OOMEHa BEIIeCTB

28

dorocunTes

29

Xemocunres. JlaboparopHas pabora
«CpaBHeHue nporeccoB GOTOCUHTE3A U
XEMOCHHTE3a)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHus.

JlaGopatopHas pabora «CpaBHeHUE
IPOILIECCOB OPOXKEHUS U JABIXAHUS

31

AdpoOHBIE OpPraHU3MBL. JTaIlbI
HHEPreTHUECKOro oOMeHa

32

OHeprusi MeMOpPaHHOT'O TPaIUeHTA
npoToHoB. Cunte3 AT®: paborta




npoToHHON AT®-crUHTa3bI

33 Peakuyu MaTpuyHOrO CHHTE3a
34 Tpanckpunuus — Matpuunbiii cunte3 PHK
35 Tpaucnsauus u e€ ramnbl
36 KoaupoBanue aMmuHOKHUCIOT. Posib
pubocoM B OmocuHTE3e OenKa
37 Opranu3zaiysg reHoMa y mpoKapuor u
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBbI SKCIIPECCUU
TEHOB Y 9yKapuoT
Bupycol — BHekJeTOUHBIE (POPMBI )KUZHU U
39 obsuraTHbIe mapasuThl. [IpakTHyeckas 0.5
pabota «Co3ianue MoJenu BUpyca»
40 BupycHbie 3a001eBaHMs YSIIOBEKA,
JKUBOTHBIX, pACTCHUI
41 HanotexHoyioruu B OMOJIOTHH U METAITNHE
42 JKU3HEeHHEBIN UK KIIETKH
43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JTaboparopHast paboTta
44 «3y4yeHne XxpoMoCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 Jlenenue KJIE€TKH — MHUTO3
Tune! k1eTok. KapuoknHes 1 IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYHKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpPOIIpENapaTax)»
47 Perynsiius >KM3HEHHOTO ITUKJIIA KIETOK




48

Opraau3M Kak eIuHOE 1EI0e

Txanu pactenuii. JlTaboparopHas padota

49 . - 0.5
«M3yueHue TkaHel pacTeHUID»
TkaHu KUBOTHBIX M YEIOBEKA.

50 JlaGopaTtopHas pabora «/3ydeHne TkaHei 0.5
YKUBOTHBIX)
Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabora «3yyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opranu3MoB

53 JIBr>keHre opraHu3MoB

54 [Iuranue opraHu3MoB

55 [TuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TunieBapuTenbHas CUCTEMA YeIIOBEKa

56 JpixaHue opranu3mMoB

57 JIpixaHue MO3BOHOYHBIX KUBOTHBIX U
YyelnoBeKa

58 TpaHcopT BelecTB y OpraHu3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
JKUBOTHBIX U YeIIOBEKa

60 Boigenenue y opranu3smMos

61 3amura y OpraHu3MoB

62 HNMMmyHHas cuctema 4enoBeka

63 PazipakxuMoCTh ¥ peryIisiust y
OpPTraHU3MOB

64 ['ymopanbHast peryJsiius 1 SHA0KpUHHAS

CHUCTEMaA XKUBOTHBIX U YCJIOBCKA




65

@DopMBbl pa3MHOKEHUSI OPraHU3MOB

66

ITonoBsoe Pa3MHOXKCHHUE

67

Metiio3

68

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIETOK. JIabopatopHas pabota
«M3yueHune cTpoeHUs MOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpernapaTax»

0.5

69

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHUEC OPTraHU3MOB —
OHTOI'CHEC3

70

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIIEBHIX JINCTKOB

71

PocTt u pa3Butre KHUBOTHBIX.
JlaboparopHas paboTa «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apOIbIIIEH
MO3BOHOYHBIX KUBOTHBIX)»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTEHUN.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICILIMX PACTEHUI»

0.5

73

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHS
TCHCTUKHN KaK HAYKH

74

OCHOBHBIE ITOHSITUSI U CUMBOJIBI T€HETUKH.
JlaGopaTtophast pabota «Jpo3zodriia kak
00BEKT TeHETUUECKUX UCCIICTOBAHMIN

0.5

75

3aKOHOMEPHOCTH HACTIEAOBaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas padbota
"H3yueHue pe3ynbTaToB MOHOTHOPHIHOTO
CKpeIuBaHus y apo3o¢huist"

0.5




I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/II[HOl"O

76 1
CKpELIMBAHUS
77 AHanusupyrouiee ckpeniuBanue. Hernomnnoe 1
JIOMUHUPOBaHUE
JuruOpuiHoe cKpeniuBaHue.
73 [IpakTuueckas padora «M3yuenue 1 0.5
Pe3yJIbTATOB TUTHOPHUIHOTO CKPEIIMBAHUS '
y Apo30(uis
79 [uTomornyeckre OCHOBHI TUTHOPHIHOTO 1
CKpEIIUBAHUS
80 CuernieHHoe HacaeJOBaHUE MPU3HAKOB 1
81 XpoMOCOMHasi TEOpHs HACJIEACTBEHHOCTH 1
82 I'eneTtunka nona 1
83 I'enoTum Kaxk 1eo0cTHAs cCUCTEMA 1
24 ['eneTn4ecKuil KOHTPOJIb PA3BUTHS |
pacTeHul, )KMBOTHBIX U YEJIOBEKA
85 N3MeHunBOCTh PU3HAKOB. Bubl 1
M3MEHYUBOCTH
86 MonuduxaronHas 3MEHYUBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
%7 «MccnenoBanne 3aKOHOMEPHOCTEN | 0.5
MOIU(PUKAITMOHHON U3MEHUYHUBOCTH. '
[TocTpoeHne BapualimOHHOTO psijia U
BApUALIMOHHON KPUBOII»
28 I'enoTunuueckas U3MEHYUBOCTb. 1
KomMOnHaTuBHas N3MEHYNBOCTH
89 MyTanuoHHas ”3MEHYNBOCTb. 1 0.5




[IpakTruueckas pabora «MyTaruu y
Jpo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAaLlMOHHOT'O IIPOLECCA.
ONUreHeTHKa U SIUT€HOMHUKA

91

['eneruka yenoBeka. [Ipaktuueckas pabora
«CocTraBieHue U aHAINU3 POJIOCIIOBHOM

0.5

92

MeToabl METUIIMHCKON I'€HETUKHU

93

3HaueHMe MeHHHHHCKOﬁ I'CHCTUKHU B
npeaOTBpalllCHUHA U JICUCHHUH I'CHCTUYCCKUX
3a00J1€BaHM YeIOBEKa

94

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaboparopHnas pabota «3ydueHue copToB
KYJIBTYPHBIX PACTEHUH U MOPOJ] TOMAITHUX
KUBOTHBIX)

0.5

95

Metoap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «/3yyeHne MeTo10B
CEJIEKLIUH PACTEHUIN»

0.5

96

JlocTnkeHMs ceneKunn pacTeHUuN 1
XKUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3yUYE€HUE U UCTIONb30BaHUE
T€HETUYECKUX PECYPCOB

98

buotexHonorus kak Hayka U OTpaciib
npousBocTBa. [Ipaktudeckas pabora
«M3yuenne 00beKTOB OMOTEXHOIOTHI»

0.5

99

OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKOM
OMOJIOTUH




100 XpOMOCOMHas M TeHHasl UHXKEHEPUS 1
101 MenunacKkre OMOTEXHOIOTHHU 1
102 PeszepBHbiii ypok. [ToBTOpeHue, |
0000111eHMEe, CUCTEMATH3al1s 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 135
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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