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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydae6HOMY Tipenmety "buonorus” (ganee - OMONIOTHs) HA YPOBHE CPEIHETO
obrmiero oOpazoBanus pa3padborana Ha ocHoBe DenepaibHOTO 3akoHA OT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenuuu mnpenogaBaHus
ydeOHoro npeamMera «bruosorus» u OCHOBHBIX MONOXKEHHH (perepanbHoi paboyeil mporpaMmbl
BOCITUTAHUSL.

VYueOnslil npeamet «buonorus» yriayonénnoro yposHs nzyuenus (10—11 kinaccer) siBisercs
OJIHUM U3 KOMIIOHEHTOB MpeAMETHOM oOnactu «EctecTBeHHO-HAyuYHbIE MpeaMeThl». CoriacHo
nonoxenusm OI'OC COO mnpoduiibHbIe y4eOHbIE TPEAMETHI, M3ydaeMble Ha YriyOJIEHHOM
YpPOBHE, SIBJISIOTCS crocoooM nuddepeHnnanyu oOydeHUs HA YPOBHE CpPEAHEro O0OIero
o0pa3oBaHMs U MPHU3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHUM MpoheCcCHOHATBHBIM M BBICIIUM O0Opa3oBaHueM. B To ke BpeMsl Kakablid U3
ATUX YUYEOHBIX TMPEIMETOB [OJDKEH OBbITh OpPHUEHTHPOBAH Ha TMPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATEIIBHBIX M PAa3BUBAIOIIUX 3aJa4, CBS3aHHBIX C MpodopueHTarmen
o0ydJarommxcsi U CTUMYJMPOBAHHEM HHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOTO 3HaHWUS,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHOM, YKOJIOTHUEH, TICUXOJIOTHEH, CIIOPTOM MJITH BOCHHBIM JICJIOM.

[Iporpamma o yueOHomy mpenmetry "buomorus" ma€t mpencraBieHne O MEIN U 3aa4ax
n3ydeHus yaeOHoro npeamera «buonorus» Ha yriiyoa€HHOM ypOBHE, ONpeessieT 00s13aTeIbHOe
(MHBapHMaHTHOE) TIPEAMETHOE COJACpKaHWEe, €r0 CTPYKTYPHUPOBAHHE IO pazjaeiiaM U Temaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHYeT MOCIe0BaTeIbHOCTh U3YUEeHHs yUeOHOro MaTeprala
C y4€TOM MEXIIPEJIMETHbIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydJaronuxcs. B mporpamme mo OHMONOTHU pean30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3yYeHHEeM OWOJIOTMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA,
Onaroaps YeMy MpoCcMaTpUBAETCsl HAPABICHHOCTh HA MOCIEAYIOLIEe pa3BUTHE OMOJOTHYECKIX
3HaHWUH, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIIJICHUsI, MPEACTaBICHUIl O 3J0poBOM oOpa3e KU3HU, Ha BOCIHUTaHUE
OEepeKHOTO OTHOIICHMS K OKpY>Karollel mpupoaHon cpeae. B mporpamme 1mo OMOJIOTHH Takke
MOKa3aHbl BO3MOKHOCTH y4eOHOro npeamera «buonorus» B peanusanuu tpedoBanuii ®I'OC
COO x m1aHupyEeMbIM JTUYHOCTHBIM, METANIPEIMETHBIM 1 IIPEIMETHBIM pe3yJIbTaTaM 00y4eHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIbHOW AEATEILHOCTU OOYYaroIIMXCs MO
OCBOGHHUIO COJEp)KaHUA OHOJIOTHUYECKOTr0 O0pa3oBaHMs HA YPOBHE CpEIHEro 0OLIero
oOpa3oBaHus.

VYueOuslii npeamer «buosorus» Ha ypoBHE cpelHero o0Iiero oO0pa3oBaHUs 3aBEpPIIACT
Ouonoruueckoe o0pa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA PACHIMPEHHUE U YIITyOJieHue 3HAHHMA
o0yuaromxcs o >KUBOH MPHUPO/Ie, OCHOBAX MOJIEKYJISIPHOM U KIIETOYHOW OMOJIOTHUH, SMOPUOTIOTUN
U OUOJIOTUU PA3BUTUSA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, HBOJIOUUOHHOTO YYECHHS U
9KOJIOTHH.

N3ydenune yuye6HOro npeamera «buosorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
[IOJIFOTOBKY 00YYaIOIIMXCs K [TOCIETYIOIEMY MOTy4YeHUI0 OMOJIOrHYecKoro o0pa3oBaHus B By3ax
U OpraHM3alusAX CpeaHero ImpogdeccuoHaabHOro o6pa3oBaHus. OCHOBY €ro cojepiKaHus
COCTaBJIIET CHUCTEMa OHMOJOrMYECKMX 3HAHWHM, MOJYYEHHBIX MpPHU HM3YYEHHU OOYy4aroIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKMX pa3/esoB OMOJIOTMM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 knaccax 3Tv 3HaHMA MOTy4aroT pa3BUTHE. Tak, pacIIUpPeHbl U yTiyOJeHbI
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsSX, KMBOTHBIX, Tpubax, OakTepusX, OpraHU3Me YelIOoBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHU3HM, JONOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHUE CBEJCHUS
IIPUKJIATHOTO M TIOUCKOBOIO XapakTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nocienyomero Beibopa npodeccun. Bo3amokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUM C



COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TTOTYICHHBIMU 00YUYaIOITUMUCS TIPH U3yUYeHUHN (DU3HKH, XUMUH,
reorpaduu U MaTEMaTHKH.

Crpykrypa mporpammbl 1o ydeOHOMYy mpenmery "buomorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIONHOHHBINA MOAXOABl K M3ydeHHMIO Ouonoruu. COriacHO UM, H3Yy4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHH3alluy,
HBOJIIOIMM OPTaHUYECKOr0 MHpa Ha 3eMie, COXpaHCHHsS OWOJIOTHYECKOTO pPa3HOO0Opasus
wranetsl. Tak, B 10 Kiacce HM3y4aroTCs OCHOBBI MOJICKYJISIPHOW M KIIETOYHOH OHOJIOTHH,
SMOPHOIOTUN M OMOJIOTHH Pa3BHUTHUS, TCHETUKU M CENIEKIIMH, OMOTEXHOJIOIHMHA M CHHTETUYECKOM
OMOJIOTHH, AaKTyalU3UPYIOTCS 3HAHUS OOydYarommxcsi 1Mo OOTaHUKE, 300JI0THH, aHATOMHH,
¢usnonorun yenoseka. B 11 kmacce M3ydaroTcsi SBOIIOIMUOHHOE YYEHHUE, OCHOBBI HKOJOTHH U
ydyeHue o ouocdepe.

VYueOublii npeamer «buonorus» npu3BaH 00ECHEUUTh OCBOEHHE OOYYarOIIMMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHLMUIIOB W TMpaBWi, JIeKAllUX B OCHOBE
COBPEMEHHOI €CTeCTBEHHO-HAay4YHOIl KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOroodpasuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, IOMYJsLUU, OMOLEHO03a, 3KOCHCTEMBI, O BbIIAIOLINXCS
HAyYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIIEJOBAHMUSIX B OWOJIOTMM, MPUKIIAIHBIX acleKTax
Ouonoruyeckux 3HaHWi. [ pa3BuTHS U TOJAEpKaHUS MHTepeca 0OydaroIUXcsi K OMOJIOrUU
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp>KaHUU MPOTrPaMMBI 110
OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPWEW CTAHOBIICHWS M Pa3BUTHS TOW WIJIM WHOW
oOnact OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyO€KHBIX YUEHBIX B PElIEHHE Ba)KHEHIINX
OMOJIOrMYECKUX U SKOJOTHYECKUX TPoOIIeM.

Lenp n3ydenus: yaeObHoro npeamera «bruomorus» Ha yriayOn€HHOM ypOBHE — OBIIAJICHUE
00yYaromUMUCs 3HAHUSMU O CTPYKTypHO-(OYHKIIMOHAJILHOW OpTaHW3alliH >KUBBIX CHUCTEM
pa3HOro paHTa U MPHOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HaHUS B POPMUPOBAHUH HHTEpECa K
onpenenéHHON o0macTu MpodheCcCHOHATBHOM NEATEILHOCTH, CBSI3AHHOW C OMOJIOTHEH, WM K
BBIOOPY yueOHOTO 3aBEeICHUS IJIsl TTPOIOJDKEHUS OMOJIOTMYECKOTO 00pa3oBaHMs.

Jloctuxenue 1enu u3ydeHus: yuebHoro npeamera «buonorusy Ha yriayOi€HHOM ypoBHE
o0ecrieurnBaeTcs pelieHueM CIEIYONINX 3a/1ay:

OCBOEHHUE 00YyYAIOIIUMHUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUIT: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOpUAX, KOHIICMIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IPaBHJIAX, COCTABIISIOIINX
COBPEMEHHYI0 E€CTECTBCHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHHH, MHOTrooOpa3uu u
OCOOCHHOCTSIX OHMOJOTMYECKHX CHCTeM (KJIE€TKa, OpraHu3M, MOIMYJISIIHs, BUJ, OHOreOLEeHO3,
o6uocdepa); 0 BBIIAIOMINXCS OTKPHITHIX U COBPEMEHHBIX HCCIEI0BAHUSAX B OMOJIOTHH;

O3HAKOMJIGHHE  OOyYarommxcs C  METOJaMU  TO3HAHUSA  JKUBOW  MPUPOJIBL:
UCCIIEIOBATENIbCKUMU METOJaMH OMOJIOTHUECKUX HayK (MOJEKYJISPHOU U KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHUS, TEHETHUKU U CEJEKIINH, OMOTEXHOJIOTUH U CUHTETHUECKOM
OMOJIOTUM, TaJCOHTOJOTHH, DKOJOTHH); METOAAMH  CaMOCTOSITEIbHOTO  IPOBEICHUS
OMOJIOTMYECKUX HCCIIeNOoBaHui B JsabopaTopuu u B mpupone (HabmrofeHue, HU3MepeHue,
AKCIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHNE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEIbHO HAaXOAWTh, AHAIN3UPOBATh WU
UCIIOJIb30BATh OMOJIOTHYECKYI0 HH(POPMAIIHIO; MOIb30BAThCS OMOJIOTHUECKON TEPMHHOIOTHEH 1
CHMBOJIMKOM; YCTaHABIIMBATH CBSI3b MEX/IY Pa3BUTHEM OMOJIOTHUH U COLMATBHO-9KOHOMUYECKUMHU
Y DKOJIOTMYECKUMH TTPOOJIeMaMH YeI0OBEYECTBA; OLICHUBATH TIOCIIEICTBHS CBOCH JIEITEILHOCTH T10
OTHOWICHUIO K OKpYXKaloIieil MpHUpoxHOil cpexe, COOCTBEHHOMY 3I0POBBIO M 3JI0POBBIO
OKPYKAIOLIMX JII0/IeH; OOOCHOBBIBaTH M COONMIOJATh MEpbl NMPO(UIAKTUKH WHPEKIMOHHBIX



3a00JieBaHUi, TMpaBWIa TIOBEIEHUS B TPHUPOJE U oOecrmeueHus: Oe30MacHOCTH COOCTBEHHOM
KU3HEACATCIIbHOCTH B I-Ipe3BIJI‘Ia,I\/'IHIJIX CUTyalusaXx IPHUPOAHOIO M TCXHOI'CHHOI'O XapaKTepa,
XapaKTCpU30BaThb COBPCMCHHBIC HAYUYHBIC OTKPBLITHA B O6HaCTI/I GI/IOHOFI/II/I;

pa3BuTHE Y 0OyYaIOMIMXCSl MHTEUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IMpoliecce
3HAKOMCTBa C BbBLJAIOMIUMUCA OTKPLITUAMHU W COBPCMCHHBIMU MCCJIICIOBAHUSMH B 6I/IOJ'IOFI/II/I,
penraeMpIMu €10 IpoOieMaMy, METOJ0JO0ruell OMOJIOrMYecKOro MCCIEAOBaHMS, IPOBEICHUS
OKCIICPUMCHTAJIbHBIX I/ICCJ'ICIIOBaHI/If/'I, peuicHud OMOJIOTHYECKUX 3aaa4, MOACIUPOBAHUA
OMOJIOTUYECKUX OOBEKTOB U IPOIIECCOB;

BOCIIUTAHHE y OOYYAIOUIUXCSl [IEHHOCTHOT'O OTHOIIEHUS K KMBOM MPUPOJIE B LIEJTIOM H K
OT/EeNbHBIM €€ O0OBeKTaM | SBICHHUSM; (OpMUpOBAHUE DKOJOTHUYECKOM, TE€HETUYECKOM
IPaMOTHOCTH, OOIIEN KyJbTYypbl TMOBEIEHUS B MPUPOJE; WHTETPAIMU €CTECTBEHHO-HAYUHBIX
3HAHWM;

npruodpeTeHne 00y4yaroIMMKIC KOMIIETEHTHOCTH B pallMOHAIbHOM IPHUPOIONOIB30BAHUH
(cobmroieHne TpaBWJI TOBEAEHHS B IPUPOJIE, OXPaHbl BUAOB, SKOCHCTEM, Ouochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS W 3J0POBBSl OKPYXKAIOIIUX JIIOAEH (CoOMI0aeHusT Mep
popUITaKTUKH 3a00I€BaHU, OOeCTICUeHHE 0€30MaCHOCTH KU3HEACSITEIIbHOCTH B UPE3BBIYAHBIX
CUTYalUsX IPUPOTHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BAaHUS OMOJOTHYECKUX
3HaHUU U YMEHMI B IOBCEHEBHOM JKNU3HU;

CO3/IaHH€ YCIOBUM IS OCO3HAHHOrO BbIOOpa OOydYaloOIUMUCA WHAWBUYaTBHOM
o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCienyromeMy MNpodecCHOHATbHOMY
CaMOOIIPEICJIEHUIO, B COOTBETCTBUM C WHAMBHUIYAJIbHBIMM HMHTEpEeCaMM M IOTPEOHOCTAMHU
peruoHa.

OO0miee 9MCIIO YacoB, OTBEACHHBIX HAa H3ydyeHHWE OWOJIOTMHM Ha YIIIYOJICHHOM YpOBHE
cpenHero obmiero oopazoBanus, coctaisger 204 gaca: B 10 kimacce — 102 gaca (3 yaca B HefIeIN0),
B 11 xmacce — 102 gaca (3 4aca B HeZIe0).

O160p oprann3anMoHHbIX (JOPM, METO/IOB U CPEJICTB O0YUEHUSI OMOJIOTUU OCYILECTBISETCS
¢ yuéroMm crienuuKd ero CoAep KaHus M HAMPaBICHHOCTU HA MPOAOJLKEHUE OMOJIOTHYECKOTO
o0pa3oBaHMs B OPTaHU3ALUIX CPEIHETO MPOPECCUOHANIBHOIO U BBICIIEr0 00pa30BaHUS.

OO0s13aTeNIbHBIM yCTIOBHEM MpU 00ydeHUU OMOJOrvHM Ha yriyOJIEHHOM ypOBHE SBIISIETCA
mpoBe/ieHue J1a00OpaTOpHBIX W MpakThyeckux pador. Takxke yuactue oOydaromuxcs B
BBITIOJIHEHUH TPOEKTHBIX U Y4eOHO-HCCIIeI0BATEIbCKUX Pab0T, TeMaTHKa KOTOPBIX OMPEesaeTcs

YUUTEJIEM Ha OCHOBE UMEIOIINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX ITPUPOIHBIX
YCIIOBUH.

COJEP)KAHUE OBYYEHUA

10 KUIIACC

CopmepxaHue  IPOrpaMMBbl,  BBIIEICHHOE KYPCUBOM, HE  BXOOUT B  IIPOBEPKY
rocyaapcTBeHHO# urorosoit arrecrauuu (I'MA).

Tema 1. buonorns kak Hayka



CoBpemennas Ouosorust — KOMIUIEKCHast Hayka. KpaTkast uctopusi pa3BUTHS OHOJIOTHU.
buonornyeckue Haykn M u3ydaemble MMU TpoOsieMbl. DyHaaMeHTaIbHbIC, MPUKIAJHBIE U
MOMCKOBBIE HAYYHbIE UCCIICAOBAHUS B OMOJIOTUH.

3Hauenue Ouosiornu B (HOPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KApTUHBI
mupa. [Ipodeccun, cBszannbie ¢ Onoorueii. 3HaueHNUE OUOJIOTHUH B ITPAKTUIECKOM JIeATeTHHOCTH
YEJIOBEKA: MEUIIMHE, CEIILCKOM X035HUCTBE, TPOMBIIIUICHHOCTH, OXpaHe PUPO/IBL.

JdeMoHcTpanuu
Hoprpetsl: Apucrorens, Teodpacr, K. Jlunnei, XK. b. Jlamapk, Y. dapsun, Y. ['apseid,
I'. Mennens, B. W. Bepnaackumii, WM. II. IlaBnoB, M. WN. Meunuko, H. W. Basunos, H.

B. Tumodeer-Pecorckuii, . Yorcon, ®. Kpuxk, JI. K. benses.

Tabauie! 1 cxembl: «CBsI3b OMOJIOTUU C IPYTUMH HayKaMu», «Cuctema OMOJI0rHYecKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3y4YeHHE

JKuBble cucTeMbl Kak rpeaMeT n3ydeHust ouonoruu. CBONCTBA )KUBBIX CHCTEM: €JMHCTBO
XMMHYECKOIO COCTaBa, ITUCKPETHOCTb W 1EJOCTHOCTb, CIOKHOCTh U YHOPSIAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CAMOOpPraHU3alUs, CaMOBOCIPOM3BEICHHE, Pa3ApaXKHUMOCTh,
U3MEHUYUBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKUA ),
ouocdepubiii. [Iporeccsl, npoucxoasiye B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH KUBOTO.
Kuznp kak ¢opma cymiecTBoBaHUS MaTepud. Hayku, usyuaromiie >KuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3aIUH.

N3yuenue xuBbIX cucteM. MeToabl Onojorunueckord Hayku. HaOmroneHue, nsmepeHue,
OKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsTue o0 3aBUCUMONW U HE3aBHUCHUMOU
nepemenHoi. [lnanupoBanue skcrnepumenta. [loctaHoBka u mpoBepka rumnores. Hyneas
runore3a. [lonarue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazdpoc B Guonornueckux naHHbIX. OneHka
JIOCTOBEPHOCTH MOJIyYEHHBIX pe3ybTaToB. [IpHuMHbBI MCKaXEHUS Pe3yJIbTaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JemoncrpamunTabauibl U cxembl: «OCHOBHBIE TPU3HAKH KU3HU», «buomorunyeckue
cucteMbl», «CBOMCTBA KUBOM MaTepun», « YPOBHH OpPraHU3AIMH KUBON IPUPOIbD, «CTpoeHHe
KUBOTHON KIETKN», «TKaHM >KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI'O OPraHHU3May,
«buoreonenosy», «buocdepar, «MeToabl U3y4EeHUS KUBOU MPUPOIBD.

O6opynoBanue: n1aboparopHoe  o0OpyIOBaHHE  JUIsi  MPOBEIEHUS  HAOIIOACHMIA,
HU3MEPCHUH, SKCTICPUMEHTOB.

HpaKTH‘leCKaﬂ paﬁoTa «Hcnonp3oBanue Pa3jIMYHBIX MCTOAOB IPU U3YUYCHUU KUBBIX
CUCTEM».

Tema 3. Buosorusi KJIeTku



Knerka — cTpyKTypHO-(QyHKIIMOHANbHAS €AMHULA KHUBOTO. MICTOpUS OTKPBITUS KIETKH.
PaGotsr P.[I'yka, A.JleBenryka. Knerounass teopusi (T.IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoabl MOJIEKYJSIPHOM W KJIETOYHOM OWOJIOTMH: MHKpPOCKOIUS, Xpomarorpadus,
anekTpodope3, METoA  MedeHbIX aroMmoB, auddepeHumanbHoe  neHTpUdyrUpoBaHUE,
KyJIbTUBUPOBAaHUE KIIETOK. /3yuenue Quxcuposanmwix KAemoK. DNeKTpOHHAs
MHUKpockonus. Kongoxanvraa mukpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JdeMoHcTpanuu

IMoptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabauiel 1 cxeMmbl: «CBETOBOI MUKPOCKOI», «DIEKTPOHHBIN Mukpockom», «Hcropus
Pa3BUTUSI METOJI0B MUKPOCKOITHUI.

OO6opyioBaHME: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaThl PaCTUTEIbHBIX, KUBOTHBIX H
OaKTEepHAIBHBIX KIIETOK.

IpakTnueckas padora «/3ydyeHne MeTONOB KIETOYHOW OHojoruu (Xxpomarorpadus,
anexTpodopes, muddepeHnraibHOe HeHTpUu(yTUpOBaHUE, [TIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIBTPaMHUKPOIJIEMEHTHI. Boja u €€ posb
KaK pacTBOPHUTENsS, peareHTa, ydacTHE B CTPYKTYPHUPOBAaHUU KIETKU, TEIUIOPETYIISALUU.
MunepasnbHbIe BElIeCTBa KIETKH, UX OMojornyeckasi posb. Posib KATHOHOB U @aHMOHOB B KJIETKE.

Opranuueckue BeniecTna KieTku. buonornyeckue noauMepsl. benku. AMUHOKUCIOTHBIN
coctaB 0OenkoB. CTpykTypbl OenkoBoil Moiyekynbl. [lepBuuHas cTpykrypa Oenka, HMenTHIHAS
CBs3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. Jlenarypanus. CBoiicTBa OEIKOB.
Knaccuduxkanus 6enxoB. buonornueckue GpyHKIun 0€KoB. [Ipuotnbi.

VYrieBoabl. MoHOCaxapu/ipl, JUCaXapyibl, OJUTrOCaxapuapl W Tojucaxapuibl. OOmui
IJIaH CTPOCHHsT W (U3UKO-XMMHYECKHE CBOWCTBA YIJVIEBOJOB. buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuaer.  'mapodunbHO-rUapodoOHBIE  cBolicTBa.  Kimaccudukanus — JTUMHIOB.
Tpurmuuepuasl, hochoaunuabl, BOCKU, crepouipl. buonornueckue ¢pyHkiuu nunuaoB. O0miue
CBOWCTBAa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTh, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJTYTIPOHUTIAEMOCTb.

Hyxneunossie kucnorsl. JIHK u PHK. Ctpoenune HykienHOBBIX KHCIOT. HykimeoTuel.
[Tpunuun komiuiementapHoctu. Ilpasuno Yapradgda. Crpykrypa JAHK — nBoitHas crnmpais.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenne mounekynsl AT®. Makposprudeckue cBsizu B mojekysie AT®. buonornyeckue
¢ynkuun  AT®. BoccraHOBIEHHBIE MEPEHOCUMKHM, UX (QYHKUMM B  KIeTKe. /pyzue
HYKe03uompugocgpamoi (HT®). CekBeHUpOBaHHE JHK. Memoow 2eHOMUKU,
MPAHCKPUNMOMUKU, NPOMEOMUKU.



CrpykrypHast OMOJOTHs: OMOXMMHUYECKHE U OMO(PH3NYECKUE HCCIEIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpBl OMOMOJEKYI. Mooderuposanue cmpykmypvl U  @QYHKYuULl
OuomoaeKyn u ux Komniekcos. KomnvromepHuiil OU3atii u opeaHuyeckutl CUHmMe3 OUOMOLEKYIL U UX
HeNnpupoOHbIX AHAL0208.

JdeMoHcTpanuu

Hoptpertsr: JI. Tlomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Crnrep,
C. Ilpy3unep.

/lnarpammel: «Pacnpenenenne XUMHUYECKUX 3JEMEHTOB B HEXHBOW  IPUPOJE»,
«Pacnipenenenre XuMUYECKHX IEMEHTOB B )KHUBOW IPUPOJIEN.

Tabmuiel u cxemsl: «Ilepuonuyeckass TaOnMia XUMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemecTtBa B cocTaBe OpraHuzMoB», «CTpOe€HHE MOJEKYJbl Oelkay,
«CTpyKTyphl O€nKOBOWH MONEKynb», «CTpoeHHe MOJEKYd yrieBoAoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HyknenHoBeie KUCTOTB), «CTpoeHue MoiaeKkyisl ATOy.

O6opynoBaHMe: XUMUYECKasl 1Ocy1a 1 000pyI0BaHHE.

JladopaTopHasi padora «OOHapyx eHHE OEJIKOB ¢ TOMOIIIbIO KAUECTBEHHBIX PEAKIIHII.

JlabopaTopHas padora «VcciienoBanne HyKIEMHOBBIX KHCIIOT, BBIIEIECHHBIX U3 KIIETOK
Pa3IMYHBIX OpPTaHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tumbl KIETOK: dyKapHOTHYECKass M MpokapuoTudeckas. CTpyKTYypHO-(YHKIIMOHATbHBIE
00pa3oBaHMS KIETKH.

CtpoeHue mNpOKApUOTHYECKOW KiIeTku. Kierounas cTeHka OakTepwii W apXei.
Oco0eHHOCTH CTpOEHUS TeTepoTpoPHON U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenre 1 QyHKIIMOHUPOBAHKE dyKapUOTHIECKOH KieTku. [1na3marnyeckas meMOpaHa
(mmazmanemma). CTpykTypa IUia3MaTHYeCKOd MeMOpaHbl. TpaHCHOPT —BEmIECTB 4Yepe3
I1a3MaTHYecKyt0o MeMmOpaHy: maccuBHbIN (nuddys3us, obmeruénHas auddys3us), aKTHBHBINA
(TIepBUYHBIA M BTOPUYHBINH aKkTUBHBIA TpaHcmopt). [lomynponunaemocts meMOpanbl. Pabora
HATPUI-KaJTMEeBOr0 Hacoca. DHAOIUTO3: MUHOUTO3, (haronuTo3. Jk3ounTo3. Kinerounas creHka.
CrpykTypa 1 (yHKIIMU KICTOYHOW CTCHKH PACTCHHIA, TPHOOB.

Hutornasma. Lurtozomns. Lutockener. [BwkeHue nuuroriasmbl. OpraHoOuAbl KIETKH.
OnHomeMOpaHHBIE OpraHOU/AbI KJIeTKH: 3HJoIuIa3mMarudeckas cetb (OIIC), anmapar [Nonbku,
JM30COMBI, UX CTpOeHHe U (YHKUUHU. B3auMoCBsA3b 0JHOMEMOpPaHHBIX OPTaHOWUJOB KIETKH.
CtpoeHue TpaHyJISIpHOIO peTuKyiyma. Mexanusm nanpasnenus oeikose 6 OIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KieTouHbIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
SHJIOMIa3MaTHYeCKuil peTukyiayM. CekpetopHas ¢yHkuMs anmaparta [ombmxu. Moougukayus
benkos 6 annapame I onvoxcu. Copmupoexa benkos 6 annapame I on1b0xcu. TpaHCIOPT BELIECTB
B KJIeTke. Bakyomnu pactutenbHbIX kieTok. Knerounslii cok. Typrop.



[TosryaBTOHOMHBIE OPraHOWABI KIETKUA: MHUTOXOHIPWH, IUIACTHIBL. [Ipoucxodicoenue
mumoxonopuit u naacmud. Cumbuocenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIIUM  MUTOXOHJPHH ¥ TwacTuia. [lepBUYHBIC, BTOPHYHBIE H CIIOKHBIC TUIACTHJIBI
(OTOCUHTE3UPYIOMIUX  DYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JICMKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMmOpanubie opranon sl kiietku CtpoeHre u QyHKIIMA HEMEMOPAHHBIX OPTaHOMIOB
KJIETKH. PuGocomel. IIpomescymounvie  uramenmoi.  MukpoduiiaMeHTbI. AKmuHogble
Mukpoghunamenmsi.  MBIIICUHBIE  KICTKH. AKMUHOBblE —~ KOMNOHEHMbL  HeMbIUEeUHbIX
kremox. Mukpotpy6ouku. Kierounsrii nentp. CTpoeHHE W JBUKCHHE KT'YTHKOB M PECHHYCK.
MukpoTpyOouky nuTorasmel. LieaTpuons. berku, accoyuuposannvle ¢ MUKpouiameHmamu u
muxpompyboukamu. Momopmwie 6enku.

Anpo. Ob6onouka sipa, XpoMaTHH, KapHoIlla3Ma, SJIPbIIIKU, UX CTPOEHUE U (YHKIUH.
SAnepusiii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmonokKEeHUE XPOMOCOM B HMHTep(ha3zHOM
aape. Jyxpomamun u 2emepoxpomamun. belkn XpomaTuHa — THCTOHBL JuHamuka s0epHol
0bo10uKU 6 Mumose. Hoepuviii mpancnopm.

Knerounsie  BrmioueHus. CpaBHUTeNbHas  XapakTepUCTUKAa  KIETOK  3yKapHOT
(pacTuTenbHOM, KUBOTHOM, TPHOHOI).

JdeMoHcTpanuun

IToptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTpOEHHUE SYKApUOTHYECKOW KIETKW», «CTpOEHHE IKUBOTHOMN
KIeTKW», «CTpOeHHE pacTUTENbHON KIETKW», «CTpoeHnEe MUTOXOHIpUN», «SAapo», «CtpoeHne

MIPOKAPUOTUYECKOM KIETKH.

O6opyoBaHME: CBETOBOII MHUKPOCKOI, MHKpPOIpENnaparbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUalIbHbBIX KIETOK.

JladopaTopHas pa6ora «l3ydueHne cTpoeHus KIETOK Pa3InyHbIX OPraHU3MOB.
IMpakTnyeckas pa6ora «/3yueHue CBONCTB KIETOUHON MeMOpaHbD».

J1a60paT0pHaﬂ paﬁoTa ((I/ICCJ'IC,Z[OBaHI/Ie II1asMoJi3a M ACIIa3MoJin3a B paCTUTCIIbHBIX
KIICTKax».

HpaKTI/I‘leCKaH paﬁoTa ((MSy‘lGHI/Ie JABMIKCHUA LHUTOINIA3MbI B PACTUTCIIbHBIX KIICTKAX».

Tema 6. OOMeH BelecTB U NMpeBpallleHHe JHEPTUU B KJIETKe

AccUMMIAIMS U AUCCUMUIISLIUS — JIBE CTOPOHBI MeTaboau3Ma. Tumbl oOMeHa BeIlecTB:
aBTOTPOGHBIN U reTepoTpoHBIN. YyacTue KMCcIopoaa B OOMEHHBIX Ipoleccax. DHepreTuyeckoe
obecrieueHune kieTku: npespamienne AT® B oOMeHHbIX mporieccax. PepMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Meradonusma. @epMeHTsl, UX CTpOEHHE, CBOICTBA U MEXaHU3M JICHCTBHSL.
Kodepmentsl. Otanuusi GepMEeHTOB OT HEOPTaHMUYECKUX KaTalln3aTopoB. benku-akTUBaTOphI U
O€NKU-UHTMOUTOPBI. 3aBHUCUMOCTh CKOPOCTH ()EPMEHTATUBHBIX peaKIUil OT pa3IUYHBIX
(baxTOpoB.



[TepBUuHBI CHHTE3 OPraHUYECKHX BEIECTB B KieTKe. DOTOCHHTE3. AHOKCUSEHHbIU U
OKCueennvlll  pomocunmes y  baxmepuii. Ceemocobupaiowjue nuemMeHmsl U NUSMEHMbl
peaxkyuonrozo yewmpa. Ponb xjopormiactoB B npouecce GorocunTe3a. CBETOBas M TEMHOBAs
dazel. @omoovixanue, Cs, Cs u CAM-munsvt pomocunmesa. IlpoaykTuBHOCTH (oTOCHHTE3A.
Brnusinue pa3nuusbix (aKTOpOB HA CKOPOCTh POTOCHHTE3a. 3HaUCHUE OTOCHHTE3A.

XemocuHTe3.  Pa3HoOOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB:  HUTPHUQPUIHPYIOIIHEC
OakTepuu, kene300aKTepun, cepodaKTepru, BOJOPOAHbIE OaKTeprH. 3HAYCHHE XEMOCHHTE3a.

AmnaspoOnbie opranu3mbl. Buner 6poskenus. [IpomykTsl OpoKeHHsT M X UCIOJIB30BAHUE
4eJI0BEKOM. AHa’poOHbIE MUKPOOPIaHMW3Mbl KaK OOBEKTbl OMOTEXHOJOTMH M BO30YyIUTENN
Oosie3Hen.

AdpoOHBIE OpraHU3Mbl. JTamnbl dHEpPreTudeckoro oobmena. [loAroToBUTENBHBIN ATar.
['mukonu3 — 6ecKUCIOPOAHOE PACIIETIIEHUE TIIOKO3bI.

Buonornyeckoe okuciieHUe, WM KJIETOYHOE JbIXaHue. Poib MUTOXOHIIPHU B TpOIEccax
OMOJIOrYECKOT0 OKHCIICHUSI. [Muknuueckue peakuuu. OxuciuTensHoe
dbochopunupoBanue. Iuepeus memopannozo epaouenma npomonos. Cunmes ATD: paboma
npomonnout AT®D-cunmaszel. [IpenmymiecTBa adpoOHOTO TyTH OOMEHa BEIIECTB TEpen
aHa’poOHBIM. D(PPEKTUBHOCTh FHEPTETUUECKOT0 0OMEHa.

JdeMoHcTpanuun

[optpetsr: Ix. [lpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
IT. Mutuemn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTOoCHHTE3», «IHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenne GpepMeHTa», « XEMOCHHTE?Y.

O6opyoBaHME: CBETOBOI MUKPOCKOII, 000PYI0BaHUE /1715l IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTopHasi padora «/3yyeHue KaTaJIUTUYECKOW aKTUBHOCTU (EepMEHTOB (Ha
MpUMepe aMUIa3bl WK KaTajaasbl).

JlabopaTopHasi pa6ora «M3yyenre (epMEHTATUBHOIO pacUICIUIEHUS TMEePOKCUAA
BOJIOPOJA B pACTUTEIBHBIX M JKUBOTHBIX KieTKax».JlabopaTtopHas padora «CpaBHEeHUE
poLeccoB (POTOCHUHTE3a U XEMOCHUHTE3a.

JlabopaTopHasi  padora «CpaBHEHHE  MpOIECCOB  OpOXKEHHUS M JBIXaHUA».

Tema 7. HaciencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknuu matpuuHoro cuntesa. [IpMHIIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOTO
cuHTe3a. Peammsamnus HacnencTBeHHOW wuH(opmanuu. ['eHeTHUecKWd KON, €ro CBOWCTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. [IpuHIMNBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNAPAJUIEIBHOCTh, acUMMETpUUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuyeckoii
knemxke. Hexooupyrowue PHK.



Tpaucnsmus u e€ stanbl. Yyactue TpancnopTabix PHK B OmocunTe3e Oenka. YcaoBus
ounocunresa 6enka. KogupoBanue amuHokuciot. Pons pubocom B GnocunTese Oenka.

Cospemennvie npeocmasnenus 0 cmpoenuu 2enog. OpraHusanusi FeHOMa y IPOKapHOT U
9YKapHoOT. Perymsuusi akTUBHOCTH Te€HOB y mpokapuor. [umotesa omepona (. XKaxoo,
XK. Mano). Monexynapuvie mexanusmvl sKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomel 2eHo6. Perymsuns 0OMEHHBIX ITPOIECCOB B KieTKe. KieTounslii romeocras.

Bupychel — HekeTouHble (GOPMBI )KU3HH U 0OJIUTaTHBIC Mapa3uThl. CTPOCHUE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHPYCOB, Oakrepuodaros. JKusuennwvii yukn [[HK-coodepoicauyux
supycos, PHK-cooeparcawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oneBaHusi 4enoBeKa, JKMBOTHBIX, pactenuit. CIINJ], COVID-19,
COLIMAJIbHBIE U MEULIMHCKNE TPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz bonvuux maccueos («bigdata») cmpyxmypholx
ouonocuneckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyune. Ilpoepammupyemvie pynkyuu
benxos. Cnocodovl 00cmasku 1eKapcma.

JdeMoHcTpanuun
IMoptpetsr: H. K. Konsuos, /. . IBaHOBCKUIA.

Tabmuubl ~ u  cxembl: «buocunTes Oenkay, «['eHeTmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTuyeckas pabora «Co3nanue MOJEIHN BUPYCa»

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Kinerounslii muki, ero mepuonbl u perymnsaiusa. Matepdasza m muto3. OcoOEHHOCTH
mporeccoB, npoTtekarouux B uHTepdase. [lonroroska kinetku k aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TOCTCUHTETUYECKHH (MPEMUTOTUYECKUIT) MEepPUOIbI
nHTEep(Da3HI.

Marpuunbiii  cunte3 JHK — pennukanusa.  [lpunnuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IIOJIYyKOHCEPBATUBHBI  CHUHTE3, AHTUIIAPAIUIENIbHOCTh. MexaHusm
perukaunu JIHK. Xpomocomsel. Ctpoenne xpomocoMm. TeraoMepsl u Tesiomepaza. XpoMOCOMHBIN
Ha0Op KIJIETKU — KapUOTHUIL JMIJIOWMIHBIA M TarIOMIHBIM HAaOOphl XpoMocoM. ['oMosioruyHbie
xpoMocoMmsl. [1010BbIE XPOMOCOMBL.

HGHGHI/IG KIICTKU — MMTO3. CTa,Z[I/II/I MHUTO3a U IPOUCXOAAIIMUC B HUX IIPOLCCCHI. Turmsr
MHTO3a. KapI/IOKI/IHe3 U IUTOKMHE3. bronorunueckoe 3HaueHHEe MUTO3A.

PGFYJ'IHHI/IH MHUTOTHUYCCKOI'O HHUKJIa KIICTKH. HporpaMMpreMaﬂ KJIETOYHas rudenp —
aIloIITO3.

Knerounoe sipo, XpoMOcoMBI, (hyHKIIMOHAIIbHAS TeHOMUKA. Mexanusmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas knemkar» — 6uoungopmamuvecxue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.



JdeMoHcTpanuu

Tabmuiel U cxeMbl: «KU3HEHHBIM UK KIETKH», «MuTo3», «CTpOCHHE XPOMOCOMY,
«Permmukanust JJTHK».

O6opyIoBaHME: CBETOBOM MMKPOCKOI, MUKpornpenaparbl: «MuUTO3 B KJIETKaxX KOpeLIKa
JTyKay.

JlabopaTopHas padora «l3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHnasi pa6ora «HaGmonenue MuTO3a B KJIE€TKaX KOHUMKA KOpEIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3smMoB.  OTHOKJIETOUYHBIE, KOJOHHAJIbHEIE,
MHOT'OKJICTOYHBIC OPTraHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HEIEATEIbHOCTH OJIHOKIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOYHbIE BOJOPOCIH, ApyTrue NpoTUCThl. KonoHuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak equHoe nenoe. I'omeocras.

Txkanu pacrenmid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, TOKPOBHAS,
MPOBOJIAINAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIMHA U PaCHOJIOKEHUS
TKaHEW B OpraHax pacTeHui.

Tkanu IKMBOTHBIX W 4YeloBeKa. THMbI JKUBOTHBIX TKaHEHl: »NHUTEIHalIbHAs,
COEIMHUTENbHAsA, MblleuHas, HepBHas. OCOOCHHOCTH CTpOEHUS, (PYHKUHUH W pacroyioKeHus
TKaHEW B opraHax >KMBOTHBIX U YeJIOBEKa.

OpFaHBI. Bererarusnsie n IeHECPaTUBHBIC OPraHbl paCTeHHfI. OpFaHBI 1 CUCTCMBI OPraHoOB
JKHMBOTHBIX U YCJIOBCKA. (DYHKHI/II/I OpraHoB U CUCTEM OpPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHbIX. HapyxHblll 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbl COSAMHEHUS
KOCTEM.

[[BI/I)KSHI/IC OpraHu3MOB. I[BI/I)KGHI/IG OJIHOKJICTOYHBIX  OPraHMU3MOB: aMé6OI/II[HOC,
KTYTUKOBOC, PCCHUYHOC. I[BI/I)KGHI/IG MHOI'OKJICTOYHBIX paCTeHHﬁZ TpOIIU3Mbl W HACTHH.
Z[BI/I)KCHI/IG MHOI'OKJICTOYHBIX KHMBOTHBIX W YCJIOBCKA: MbIIIICYHAsA CUCTCMA. Pe(bJ'IeKC. CkeneTHbIC
MBbIIINBI U UX pa60Ta.

ITuranue OpraHu3MoB. [Tornomexnue BOJBbI, YTJICKUCIIOIO I'a3a U MUHCPAJIbHBIX BCIICCTB
PaCTCHUSAMU. IIuTtanue KUBOTHHIX. BHYTpI/Il'IOJ'IOCTHOG U BHYTPUKIICTOYHOC TIHIICBAPCHHUC.
IIutanue 1MO3BOHOYHBIX >KMBOTHBIX. OT,Z[eJ'ILI MUIICBAPUTCIBHOI'O TpPAKTa. HI/IH_IeBapI/ITeJ'IBHBIe
KCIIC3hbI. HI/IIJ_ICBapI/ITeJIBHaH CcUCTEMa 4€JIOBCKA.

Jbixanue opranu3MoB. Jlpixanue pacteHuid. J{pixanue xuBoTHBIX. Juddy3us ra3os uepes
MOBEpXHOCTh KieTku. KoxkHoe apixanue. [lprxarenpHas moBepxHoOcTh. JKabepHoe u né€royHoe



JAbIXaHUC. I[BIX&HI/IC IIO3BOHOYHBIX J>XHBOTHBIX M YCJIOBCKA. 3BOJHOHI/IOHHOC YCIIOKHCHUC
CTPOCHUA JIETKUX TIO3BOHOYHBIX KMBOTHBIX. I[LIX&TGHBH&SI CHCTeMa 4YelIoBeKa. MexaHH3M
BCHTUJIIITNHN JIETKUX Yy OTUIl U MJICKOITUTAOIIHX. PCFYJIHL[I/IH JAbIXaHUW . I[bIXElTeJIBHBIG 00BEMBIL.

Tpa"cnopT BelIECTB y OPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHU. TpaHcropt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAs cuctema u e€ opransl. KpoBeHOCHas cucTemMa I03BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepiile, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpalueHus.
OBOJIIOIMOHHBIE YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHOM CHCTEMbl IO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u e€ peryssimus.

Beinenenne y opranu3moB. Belnenenue y pacreHuid. BelaeneHue 'y  JKMBOTHBIX.
CoxparurenbHble Bakyosau. Oprasl BbaeneHus. OuinbTpaiys, ceKpenus 1 00paTHOE BCachIBaHUE
KaK MEXaHHU3Mbl paboThl OpraHoB BbiAeneHUs. CBs3b TMOJOCTU Tela C KPOBEHOCHOW H
BBIJICNIUTENILHON cHCTeMaMHu. BpljieneHne y IMO03BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukwm.
Crpoenue u ¢pyHkunonupoanue Heppona. OOpazoBaHUE MOYH Y YEIOBEKa.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencTBa nmaccuBHOM 1
XUMHYECKOH 3aiUThl. DUTOHITUIBI.

3amnTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M X IPOM3BOIHBIE. 3AIIUTAa OpraHU3Ma
or Oone3Hedl. MMMmyHHas cuctema dyenoBeka. KileTOUHBII W TyMOpaJbHBII HMMYHHTET.
Bpoxnéunsiii u  npuoOpeTéHHBIN  cnenuduyeckuii UMMYyHHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro nmmynurera (I1. Dpaux, ®. M. beprer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranusMoB. Poiib BpO)XKIEHHOTO UMMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxumocTs W perynsiuss y OpraHu3MoB. Pa3npa’)kuMOCThb y OJHOKJIETOYHBIX
oprann3moB. Takcucel. PaznpaxumocTs W peryssinus y pacteHuil. PocToBbie BeliecTBa M UX
3HauYEHUE.

HepBhnas cucrema u pedriextopHas peryisiius y XUBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KUBOTHBIX. OTebl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduekc u pedumexropnas nyra. besycioBubie u
YCIIOBHBIE pe(IeKCHI.

['ymopanbHas peryiasnust ¥ SHIOKPHHHAS CHCTEMa KUBOTHBIX M 4YelloBeKa. JKesesbl
SHJIOKPUHHOM CHUCTEMbl W HMX TOpMOHBL. JlelicTBue ropmMoHOB. B3auMocCBS3b HEpPBHOU U
SHJOKPUHHOM cucteM. [ unoramaMmo-runodusapHas cucteMa.

JdeMoHcTpanun
Iloptper: W. 11. TTaBnos.

TaOmuuel 1 cxempl: «OHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIHY,
«baktepum», «IIpocteiimme», «Opranbl LBETKOBBIX pacTeHui», «CHCTeMBl OpraHoB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHME HaceKOMbIX», «TKaHH pacTeHui»,
«Kopuesbie cuctemb», «Ctpoenue cteOns», «CTpoeHHME JHMCTOBOM IUIACTUHKWY», «TKaHU
KHUBOTHBIX», «Ckener dvenoBeka», «llumeBapurenbHas cucremay», «KpoBeHocHas cucrtemay,
«/IpixarenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpblmeyHas cucremay,
«BoblaenurenbHas cucteMa», « OHAOKPUHHAS cucTeMa», «CTpoeHue MbIIIbD, «MIMMyHHUTET»,
«Kumeunononoctusle», «Cxema nuTaHus pacTeHu», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue runps», «CTpoeHHe IIaHapun», «BHyTpeHHEee CTpOEHHUE JOXKIAEBOIO




yepBs», «HepBHas cucrema ppiO», «HepBHas cucrema usarymkn», «HepBHas cucrema
npecMmbIKaomuxcs», «HepBHas cucrema nruny, «HepBHasg cucrtemMa MIIEKOIUTAIOLIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opyioBaHue: CBETOBOI MUKPOCKON, MUKpOIpEnapaTsl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKUBbIE
9K3EMILISIPbl KOMHATHBIX PACTEHUH, repOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IIPErapaThl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIJIEKIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
000pyI0BaHuUE ISl IEMOHCTPAIMH TIOYBEHHOTO U BO3/YIIIHOTO MUTAHUS PACTEHUH, pacIeIICHUs
Kpaxmayia ¥ OeJIKOB MOJ JeiicTBUeM (hepMEHTOB, 000pyIOBaHHE ISl JEMOHCTPAIMU OIBITOB TI0
U3MEPEHUIO0 KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeJIbHBIX JABMIKEHUH, MOJENH
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JladbopaTopHas pa6ora «l3ydueHue TkaHEl paCTCHUI.
JlabopaTopHas padora «l/3ydeHue TKaHEeH KUBOTHBIX».

JlabopaTopHas pabora «/3yueHue OpraHoB LIBETKOBOT'O pacTeHus».

Tema 10. PasMHOXkeHNE U pa3BUTHE OPTAaHU3MOB

DopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecroioe (BKITF0Yasi BET€TaTUBHOE) M TTOJIOBOE. Bup
0ecrooro pa3MHOKEHUS: TTIOYKOBAHUE, CIIOPYJISIIHS, (parMeHTaIHs, KIIOHUPOBAHHUE.

[TonoBoe paszmuHoxkeHue. IlonoBwie KieTku, Wiaum TrameTbl. Meito3. Craauu meiosa.
[ToBegenue xpomocom B meiose. Kpoccunrosep. buonornueckuii cMpIici Meio3a U MOJIOBOIO
npouecca. Meito3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pasBurue. [ameroreHes y KUBOTHBIX. [loJOBBIE — KEJE3BI.
OOpa3oBanue W pa3BUTHE TOJIOBBIX KiIeTOoK. CrepmaroreHe3 m ooreHe3. CTpoeHHUE IOJIOBBIX
KIIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTUE KUBOTHBIX. CIOCOOBI OIJIOIOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

WNupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O Pa3BUTHU
opranu3moB. Mopghoeenes — oOna u3z enasnvix npooiem smopuonocuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesza. Ctaauu SMOpHUOTreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Ipobnenue.
Tunbl apoGnenus. [Jemepmunuposannoe u HedepmurHuposannoe Opobnenue. bnacmyna, munwvi
onacmyn. OCOOEHHOCTU IPOOJIECHUS MIIECKOMHUTAIOMINX. 3apOJIBIIIEBbIC JIUCTKU (TaCTPYIISIIMS).
3akyiaka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIUCTKOB. B3aumMHOe BiMsHUE YacTeid
Pa3BHUBAIOIIETOCS 3apo/Ibliiia (AMOpUOHANIbHAS MHTYKIIHS ). 3aKI1ajIKa IJ1aHa CTPOSHUS )KUBOTHOTO
KaK pe3ysibTaT HepapXHUYCCKUX B3aUMOJICHCTBUI I'eHOB. BiusHue Ha SMOPHOHAIBHOE Pa3BUTHE
pa3IMYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButHe XUBOTHBIX. [locTamOpuonanbHblii nepuoa. Ilpsmoe u Hempsimoe
pa3ButHe. PasButne ¢ Meramopo30M y O€ClO3BOHOYHBIX W IO3BOHOYHBIX JKHMBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HENPSMOIO Pa3BUTHUS, UX PACIHPOCTPAHEHHUE B IIPUPOJE.
Tunbl pocta XKUBOTHBIX. aKTOpbl pPEryjaslMM pPOCTa JKUBOTHBIX M denoBeka. Craauum
MOCTAMOPHOHANIBHOTO Pa3BUTHUSA y JKUBOTHBIX M 4YeloBeka. I[lepmonpl OHTOreHe3a denoBeKa.
Crapenue U cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.



Pasmuoxxenne u pasputue pactenuid. ['ametrodut u cnopodur. Meiio3 B KH3HEHHOM
nukine pacrenuid. OOpa3oBaHHWe crop B Iporecce Meio3a. ['ameroreHe3 y pacTeHHUH.
OmnogoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHu3MOB. JIBOHHOE OIUIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHuii. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiliii OHTOT€HEe3a Y paCTEHUH U KUBOTHBIX.

JdeMoHcTpauuu

Hoptpetsr: C. I'. HaBamun, X. [lneman.

Tabauiel 1 cxembl: «BereratnuBHoe pasMHOXKEHHE», « TUIBI 0ECIIONOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXKEHUE JBIUVIEHB», «Pa3MHOXKEHHE THIPBDY,
«Meitozy», «Xpomocombly, «['amerorenes», «CTpoeHHE SMICKICTKA U CIIEPMATO30UIA,
«OcHOBHBIE CTaIuu OHTOreHe3ay, «[Ipsmoe u HenpsiMoe pa3BuTue», «Pa3BuTHE MaiicKoro xKyKay,
«Pa3zButne capanum», «Pa3Butme mArymku», «/lBOHOE OILUIOAOTBOPEHHE Yy IBETKOBBIX
pactenuit»y, «CTpoeHHE CEeMSH OIHOMOJIBHBIX W ABYAOJBHBIX PACTCHHI», «KU3HEHHBIA ITHKIT
MOPCKOW KanmycThI», <« KU3HEHHBIA UK MXay, « KU3HEHHBI UK MAMOPOTHUKAY, « KU3HEHHBII
LAKJI COCHBI.

OO0opyioBaHKE: CBETOBON MHUKPOCKOII, MUKPOTIPETIapaThl SIUIIEKJIETOK U CTIEPMATO30HU 0B,
Mozenb « L {UKT pa3BUTHS JISITYIIKIY.

JladbopaTtopHasi pabora «/I3ydyeHue CTpoeHusT TOJIOBBIX KJIETOK Ha TIOTOBBIX
MUKpOTIpenaparax».

IIpakTHyeckasi padora «BbIsiBIeHNEe NPHU3HAKOB CXOACTBA 3apOJbIIICH MO3BOHOYHBIX
AKUBOTHBIX).

JladopaTtopHasi pabora «CTpO€HHE OpraHOB pPa3MHOXEHHUS BBICIIMX PACTCHHI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropust cTaHOBIEHHsS ¥ pPa3BUTHs TEHETHKM Kak Haykd. Paborter I'. Menmgens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B pa3BUTUM TeHeTHKH. PaboTer H.
K. Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenxko, 10. A. ®ununuenko, H.
B. Tumodeera-PecoBckoro.

OCHOBHBIC T€HETHYECKHUE IMOHATHS M CUMBOJIBL. ' OMOJIOTHYHEIE XPOMOCOMBI, AJUICJIIbHBIC
I'CHBbI, AJIBTCPHATUBHLIC IIPHU3HAKH, JOMUHAHTHBIM U pCI_IGCCI/IBHHﬁ IIPU3HAK, TI'OMO3UI'0Ta,
rerepo3urora, 4ucrad JIMHUA, I‘I/I6pI/I,Z[BI, I'CHOTHUII, (bCHOTI/IH. OCHOBHBIE MECTOAblI I'€CHCTHUKU:
FI/I6pI/I,Z[OJIOFI/I‘ICCKHI>'I, I_II/ITOHOFI/IIIGCKHI;'I, MOJ'IGKYJ'IHpHO'FeHeTquCKHﬁ.

JdeMoncTpanuu

Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U. BaBunos, A.
H. benozepckuit, I'. I. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

TaOauIbl U CXEMBI: «MeTobl TCHCTUKHN», «Cxembl CKpCUIUBAHUS.

JlaGopaTopnas padora «/[po3oduina kak 0ObEKT reHETUYECKUX HCCIeIOBAHUI.



Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
ruOpuoB nepBoro nokojenus. [IpaBuno nomuHupoBanus. Bropoil 3akoH MeHaenss — 3akoH
pacuiernyieHust Ipu3HakoB. Lluronornueckne 0CHOBBI MOHOTHOPUAHOTO CKpenuBanus. [ umoresa
YUCTOTHI T'aMeT.

AHanmusupyromee — ckpemyBaHue.  [IpoMeXKyTOUHBIM — XapakTep  HACJIEJIOBAHMS.
Pacmennenne npu3HakoB IpH HEIIOJIHOM JIOMUHHAPOBAHUU.

JurubpunHoe ckpemuBanue. Tperuit 3akoH MeHIenss — 3aKOH HE3aBUCHUMOTO
HacJleoBaHMs MpU3HaKoB. [{uTomornueckrie 0OCHOBBI JUTMOPUIHOTO CKPEIIMBAHMSL.

CuermienHoe HaclieoBanue npusHakoB. Pa6oter T. Moprana. CueryieHHOe Hacae0BaHNE
TCHOB, HAPYIICHHUE CIETUICHUS MEXTy TeHaMU. XpOMOCOMHAsI TEOPHSI HACJICICTBEHHOCTH.

I'enernka moma. XpoOMOCOMHBIM MEXaHM3M OIpeNeNIeHUs 1oyia. AYyTOCOMbI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHsli M reTeporaMeTHbll moj. ['eHeTudeckas CTPyKTypa IOJOBBIX
xpomocoM. HacnenoBanme npru3HaKoB, CHEIUIEHHBIX C MTOJIOM.

l'enotun kak menoctHas cucreMa. llnedoTponusi — MHOXKECTBEHHOE JIEMCTBUE TEHA.
MHOKeCTBEHHBIN ajyuienu3M. B3anMoneicTBue HeaulelbHbIX TeHOB. KoMmieMeHTapHOCTb.
Onucras. [lommmepus.

'eneTndeckuii KOHTpPOJb pa3BUTHUS PACTECHMI, >KMBOTHBIX W YEJIOBEKa, a TaKXKe
(bU3MOIOrMYEeCKHUX MPOIIECCOB, MOBECHUS U KOTHUTUBHBIX QYHKIMI. ['eHeTnyeckne MexaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — Mapa3suT» U «XO35SUH — MUKPOOHOM.
I'enernyeckue acnekThl KOHTPOJISI M M3MEHEHUs HACJIeICTBEHHOW MH(pOpMaluu B MOKOJIEHHSIX
KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

Ioptpetsl: I'. Menaens, T. Mopras.

Tabmuibl u cxemsl: «IlepBbiii U BTOpOi 3aKoHBI MeHnens», « TpeTuit 3akoH Menuemns»,
«AHanmu3upyolee ckpenuBanue», «HenomHnoe nomuHupoBanue», « ClenaeHHOE HACIeJ0OBaHHe

MIPU3HAKOB y JIpo3oduibl», «['eneruka nonay, «Kapuorun uenoBeka», «Kapuorumn npo3zodunb,
«KapuoTtun ntuuel», « MHOKECTBEHHBIN ayienn3my», «B3anMozeiicTBre reHOBY.

O6opynoBaHue: MOAENb ISl IEMOHCTPAILMU 3aKOHOB €IMHO00pa3us ruOpuIoB MEPBOTO
MOKOJICHUSI U PpACIICTJICHUS TPU3HAKOB, MOJENb Ui JAEMOHCTPAllUUd 3aKOHa HE3aBUCHMOTO
HACJIeTIOBaHMs MPU3HAKOB, MOJIETb Ul IEMOHCTPAIIMHU CLEIUICHHOTO HACJIeI0BaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/[pozodunar.

IpakTuyeckass padora «V3yueHne pe3yabTaTOB MOHOTHOPUIHOTO CKPEUIMBAHUS Y
IPpO30(UITBD.

IMpakTuyeckass padora «3ydyeHne pe3yabTaTOB JUTHOPHIHOTO CKPEHIMBAHHUSA Y
IPpO30(UITBD.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH



B3aumopeiicTBue reHoTHNAa W cpeabl mpu GopMupoBaHuM (eHorumna. M3MEeHYHBOCTDH
npu3HaKoB. KauecTBeHHBbIE M KOJMYECTBEHHBIE  IIPU3HAKUM. BHIbl  U3MEHUYUBOCTH:
HEHACJICICTBCHHAs U HACJICICTBCHHA.

MoudukannonHas U3MEeHUYUBOCTh. Posib cpenbl B GOpMHUPOBaHUN MOIU(PUKAIIMOHHON
n3MeHunBOCTH. Hopma peakumm mnpusHaka. BapuanuoHHBIA P ¥ BapUallMOHHAs KpUBas
(B. Horanncen). CpoiictBa MOaU(UKALMOHHON U3MEHYUBOCTH.

T'enorunnueckass n3MeHUMBOCTH. (CBOICTBA T'E€HOTHUIIMYECKOW W3MEHYUBOCTHA. BUIbI
TEHOTHUITUYECKON M3MEHUYNBOCTU: KOMOMHATHBHASI, MyTallHUOHHASI.

Komb6unaruHas nameHunBocTh. Meio3 1 Moja0BO# mporiecc — OCHOBa KOMOWHATUBHOM
M3MEHUYMBOCTU. Posib KOMOMHATHBHON M3MEHYMBOCTH B CO3JJaHMM I'€HETHUECKOI0 pa3Hoo0pa3us
B IIpeJesIaX OJJHOrO BUAA.

MyTanuonHass M3MEHUYMBOCTb. BuIbl MyTanuil: T€HHbBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W UWHAYLUUPOBAaHHbIE MyTallMH. SE€pHbIE W LUTOIJIA3MAaTUYECKHE MYyTalUu.
ComaTnueckue M 1OJIOBble MyTalMW. [IpUumHBI BO3HMKHOBEHHUS MyTalui. MyTareHel U UX
BIINSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAl[MOHHOT'O Ipolecca. 3aKOH IOMOJOTMYECKHUX
psgoB B HaciencTtBeHHOM wusMenHunBoctu (H.M. BaBuios). BaesnepHas u3MeHYMBOCTH WU
HACJIEICTBEHHOCTb.

Onueenemuxa U >NUSCHOMUKA, POJIb dnuceHemudecKux qbakmopoe 6 HACIe008aHUU U
usmerndusocmu (péHOMUi’lUU@CKMX NPU3HAKOB Y OPcAHU3IMOE.

JdemoHcTpauuu

IoptpeTtsl: I'. ne ®pus, B. Morauncen, H. 1. BaBumos.

Tabmuupl u cxembl: «Bunbl m3MeHUMBOCTHY», «MoauduKarmoHHass H3MEHYUBOCTHY,
«KomOnHaTHBHASI ©I3MEHYUBOCTHY, «Meito3y, «OmnogorBopenuey, «I eneTnyeckue 3a001eBaHU st

yesoBekay, « Buapl MyTauuiiy.

OOGopynioBaHue: KHUBbIE W TepOApHBIC AK3EMIUISIPI KOMHATHBIX DPACTCHHUW, PHCYHKH
(dboTorpacdun) )KMBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopnasi  pa6ora «/cciaenoBaHue  3aKOHOMEPHOCTEM  MOAM(PUKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psAJia U BApUAIIMOHHON KPUBOIY.

IIpakTnyeckas padora «Mytauuu y apo3oduibl (Ha TOTOBBIX MHUKPOIIpENaparax)y.

Tema 14. I'eHeTnka 4yej10BeKa

KapI/IOTI/IH YCJIOBCKaA. MC)KIIYHaPOI[HaH nporpamMma HCCJICIOBAHUA TCHOMA 4YCJIOBCKA.
MeTtobl HU3YyYCHUS I'CHCTHKU YCIIOBCKA: FeHeaHOFquCKHﬁ, 6HH3HCI_IOBLII71, HHTOFCHCTHQCCKHﬁ,
HOHyJ’IfIHI/IOHHO-CTaTHCTquCKHﬁ, MOJ'ICKyJ'ISIpHO'FGHCTI/I‘ICCKPlﬁ. COBpeMeHHOC OIpCACIICHUC
TreHOTUIIA: ITOJJTHOTCHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIUPOBAHUC, B TOM YUCJIC C TIOMOIIBIO HHP-
a”anu3a. HaciaencTtBeHHbIe 3a00JIeBaHUs YelloBeKa. | eHHbIC U XPpOMOCOMHBIC 00JIe3HU YeI0BEKa.
bone3nu ¢ HaciaeacTBEeHHOM npeaApaciojIoKCHHOCTBIO. 3HaucHUE MEJIUIIMHCKON TE€HETUKH B
npeaAoOTBpaAllCHUN MW JICHCHUU TCHCTUYCCKUX 3a00J1eBaHUIl YEJIOBEKA. MeauKo-reHeTUYECKOe



KoHcynbTUpOoBaHue. CTBOJIOBBIC KIETKU. [[OHATHE «TE€HETHUECKOTO Tpy3a». DTUUECKUE aCIEeKThI
WCCIJICIOBAHHUH B 00JIACTH PEJAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue (hakTOpbl MOBBIIIEHHONW YyBCTBUTEIBHOCTH YeNlOBEKa K (DU3NYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYKAroLIlel cpeabl. l'eHerndeckas IpeapacroioKeHHOCTh
YEJI0OBEKA K MAaTOJOTUsM.

JdeMoHcTpanuu

Tabmuuer u cxembl: «Kapuotun uenoBekay, «MeToabl M3Y4YeHUs TEHETHKH YEJIOBEKa»,
«['enerndeckue 3a00JIEBaHUS YEIOBEKAY.

IpakTuyeckas padora «CocTaBiieHNEe U aHATU3 POJTOCIOBHOIN.
Tema 15. Cestekniusi opraHu3sMoB

JlomecTukanusi W CeJEKIUs. 3apoKJeHUE CEJIEKIMH W JOMecTHKanuu. YueHnue H.
W. BaBunoBa o LleHTpax NpOMCXOXKAEHHUS M MHOrooOpa3usi KyJbTypHbIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHUU W MOPOJI KUBOTHBIX. COpT, mopoaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJIOB B HaciencTBeHHOM n3MeHunBocTH H. M. BaBuioBa, ero 3Hadenue s
CEJICKITMOHHOM padOTHI.

MeTop! cenekiMoHHOM paboThl. MicKyccTBEeHHBIN OTOOP: MACCOBBIN U MHAWBUTyalIbHBIH.
Dtanbl KOMOWHAIIMOHHOW ceneknuu. VcnplTanue mpou3BOAMTENEeH MO MOTOMCTBY. OTOOp 1O

TCHOTHUITY C ITOMOIIBIO OLICHKHU (peHOTI/IHa IIOTOMCTBA U OT60p I10 TCHOTHITY C IIOMOIIBIO aHAJIN3a
JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PamuanuoHHBIA 1
XUMHUYECKUH MyTareHe3 KaK MCTOYHMK MYTallUd Yy KyJbTypHbIX (OpM OpraHu3MOB.
Hcnonps3oBaHre TEHOMHOTO peIaKTUPOBAHUS U MeTOI0B pekoMOnHaHTHRIX JIHK 1t monyuenus
MCXOJHOI0 MaTepuana JJisi CeNeKLUH.

[Tonyuenne mnonumIonnoB. BHyTpuBHIoBas ruOpuamM3anus. bIM3KOpoaACTBEHHOE
CKpelIMBaHKue, WM WHOpUAUHT. HepoicTBEHHOE CKpeluBaHue, Wi ayTOpuauHr. ['eTepo3uc u
ero npuuuHbl. Mcmonp3oBaHue reTepo3uca B - cenekiuu. OTnanéHHas TrUOpHAN3aIus.
[Ipeononenne Oecrutoqus MEXKBHUIAOBBIX THOpUAOB. JlOCTMXKEHUS CEIICKIIMU pacTeHUH U
KUBOTHBIX. «3e1éHaAst pesontoyusy.

CoxpaHeHHe U HU3YUCHUC I'CHCTHYCCKUX PECYPCOB KYJIbTYPHBIX paCTeHI/II‘/‘I U UX JUKHUX
pOI[PI‘I@fI AJI CO3JaHuA HOBBIX COPTOB H FI/I6pI/I,Z[OB CEIbCKOXO03HCTBEHHBIX KYJbTYP. H3yqeﬁue,
COXpaHerue u ynpdejleHue ceHemu4eCKumu pecypcamu CeIbCKOXO3SAUCBECHHBIX U npombsblCl106blX
HCUBOMHbLX 6 YEJIAX YIAYHUUEeHUA CYUecmeyrouux u CO30AHUSL HOBbIX l’lOpOd, JUHUL U Kpoccoes, 6
mom qucie ¢ npuMeHeHuem CO8PEeEMEHHbLX Memooos HAY4YHbIX MC‘CJZéOOGClHMZZ, nepedogblx uoetl u
nepcneKknueHsvlx MexHoN02UlL.

JdeMoncTpanuu

Hoprpersr: H. W. Basunos, M. B. Muuypus, I'. JI. Kapneuenxo, II. II. Jlykpanenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.



Tabmuiel u cxeMbl: «LIeHTPBI TPOUCXOKACHUS U MHOTOOOPA3Hsl KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PsIOB B HACJICACTBEHHONW H3MEHUMBOCTH», «METONbI CENeKIIN,
«Otnanénnas rudbpuanzanysy», «MyTareHesy.

JlabopaTopHas pabdora «/3ydeHue copToB KyJbTYPHBIX PACTEHUH U MOPOJ JOMAIIHHUX
KUBOTHBIX).

JlabopaTopHas pa6ora «l3ydueHne METOIOB CENEKIUN PACTCHUI.
IpakTHueckas padora «IIpuBuBKa pacTeHu».

Ikckypenst «KOCHOBHbIE METOJIbI U JIOCTHKEHUS CEJNEKIIMM PAaCTEeHUM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOMCHBITATEIbHBIM YYacTOK, B TEIJIMYHOE
XO0351IICTBO, B 1a0OpAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BMoTexXHO0JI0rUd U CUHTETHYECKAS OHOJIOT M

OOBbeKThI, UCHOJb3yeMble B OMOTEXHOJOTMM, — KJIETOYHbIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHMU3MBbI, HUX XapakTepUCTUKa. TpaauluoHHas OWOTEXHOJIOTHsA: XJjeOoreueHue,
MOJIy4€HHE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIUE. Mukpoouonorndeckuii cuate3. O0beKTh
MHUKpPOOHOJIOTHYECKUX TexHoJorui. [IponsBoacTBo Oenka, aMUHOKHUCIOT U BUTAMHHOB.

Coznanne TEXHOJOTMM W HMHCTPYMEHTOB  IEJICHANIPaBICHHOIO M3MEHEHHUS U
KOHCTPYUPOBAHHUS T€HOMOB C LIEJIbIO MOTYUYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTPEUaIOIINECs B IPUPOIe OMOCUHTETUUECKHE ITyTH.

Knerounas unxxenepusi. MeToabl KyJbTypbl KJIETOK M TKAHEH PAaCTEHUA W JKMUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anus U COMaTHYECKUH sMOpuoreHes. Mcmosnbp3oBaHue
rarionioB B CEJIEKIMU pacTeHuil. [lonyuenue moHoKnOHANbHBIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U HOMUKIIOHANbHLIX aHmumen 8 meouyuHe. VICKyCCTBEHHOE OIJIOJJOTBOPEHHUE.
PexkoHcTpykIus SIMIEKIETOK W KIOHMPOBAaHHE >KUBOTHBIX. MeTOoA TpaHCIUIAHTAUMU SAep
KIIETOK. TexHonocuu 0300posieHus, KyJIbmMUusUpo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMOCOMHas U TeHHas MHXeHepHs. MICKycCTBEHHBINM CHHTE3 reHa U KOHCTPYMPOBAHUE
pekomOuHanTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHIKEHHS M TIEPCIICKTHUBBI
XpPOMOCOMHOM U TEHHOM HWH)XEHEpUHU. ODKOJOTUYECKHE U ATHUYECKHE MPOoOJIeMbl T'e€HHOU
WHXEHEPUU.

Menununckue 6morexnosnoruu. [locrrenomnas nudponas meaununa. [NI[P-1uarnoctuka.
MeTaboJIOMHBIN aHAIM3, TCHOLEHTPUYCCKUN aHAIM3 ITPOTeOMa YEJIOBEKa /I OIEHKH COCTOSTHUS
€ro 3/710poBbs. Vicnosnib30BaHUE CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-0nonHxeHepus
Ui pa3paboTku (hyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUS KOMILJIEKCHBIX
TKaHEH COYETaHUEM TEXHOJIOTHH TPEXMEPHOro OMONMPUHTUHTA U cKaddOIIMHTa I pelIeHUs
3a7a4 NEPCOHATU3UPOBAHHON MEIULIMHBI.

Co3manue BEKTOPHBIX BAaKIMH C IIENbI0 OOecreueHus KOMOMHHUPOBAHHOM 3alUThI OT
Bo30yaureneir OPBU, ycTaHoBieHHE MOJEKYISIpHBIX MeXaHu3MOB (yHKuuoHupoBanus PHK-

COACPIKAIINX BUPYCOB, BBI3bIBAOIIINX 0c000 omacHbIe 3a00JIeBaHUS YEI0BEKa U KUBOTHBIX.

JdeMoHcTpanuu



Tabmuubl  u  cxemsl: «Mcronb3oBaHue  MHUKPOOPTaHM3MOB B NIPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KileTrouHas nHxkeHepus», «I eHHass HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOT Y.
IMpakTHyeckas padora «IlomydeHne MOITOYHOKUCIBIX IIPOYKTOBY.

IKcKypeus «bHOTeXHOIOTUS — BayKHEHIIas IPOU3BOANUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOrMYECKOE IPOU3BOICTBO).

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOECHHS OOyUYarOUUMUCS
MIPOrpaMM CpeiHero oOiero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEAMETHBIE.

B cTpykType NTMYHOCTHBIX pe3yabTaTOB OCBOCHHS MPOTPAMMBI MO OMOJIOTHH BBIICTICHBI
CIIEIYIOIIME  COCTaBISIOLIME: OCO3HAHHWE OOYydYaloUUMHUCS  POCCUICKOM  rpakJaHCKON
UJCHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOONPENEIICHUIO, Haluyue  MOmMusayuu K 00yUYEeHHIO OuoJIOTNH, YeneHanpasieHHoe
pazéumue BHYTPEHHUX yOSKICHUH JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH U HCTOPUUECKUX
TpPagULMi pa3BUTHS OHOJOIMYECKOrO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb O0YUYAIOIIUXCS
PYKOBOJCTBOBATHCS B CBOEH IEATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IPUCYIIIMMHU
CUCTEME OMOJIOrNYECKOTO oOpa3oBaHusl, Haruuue npagoco3Hanus S3KOJIOTHIECKON
KYJIBTYPBl, CHOCOOHOCIU CMABUMb eI U CTPOUTD KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHUS MTPOrPAMMBbI IO OHOJIOTHUHU JIOCTUTAIOTCS B €IMHCTBE
y4eOHON W BOCHHUTATEIHHOMW JEATEILHOCTH B COOTBETCTBHHM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUUYCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, TIPUHITHIMHA B
oOIecTBe MpaBWiIaMHd W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT TpOIleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH MO3UIMH JIMYHOCTH, NATPUOTH3IMA U
YBOXEHHsI K 3aKOHY U IPaBOMOPSAKY, YENIOBEKY TPyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBaXKEeHHs, OEpeKHOr0  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEIUI0 U TPaJUulUsaM
MHOTOHAIMOHaIbHOro Hapoa Poccuiickoit deneparuu, mpupoje U OKpysKarolei cpese.

JInuHOCTHBIC pe3yJibTaTbl OCBOCHUS yqe6H0r O IMpcaMcETa «buonorusy J0KHBI OTpaXXaTb
FOTOBHOCTH U CIIOCOOHOCTh 06y‘{aIOH_II/IXC$I PYKOBOACTBOBATHCA C(i)OpMI/IpOBaHHOI‘/‘I BHYTpCHHCﬁ
MO3UIINEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
Y66)KH6HHﬁ, COOTBCTCTBYHOIIUX  TpaJUIIUOHHBIM  HCHHOCTSAM pOCCHfICKOl"O O6H_ICCTBa,
pacliupCHUC KU3HCHHOI'O OIbITa W OIbITa ACATCIBHOCTHU B IPOLCCCC pCain3alilii OCHOBHBIX
HaHpaBJ’ICHI/Iﬁ BOCITUTATEIIbHOM ACATCIIBHOCTH, B TOM YHCJIC B YaCTHU:

1) rpakIaHCKOr0 BOCITHTAHMSA:



c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIHUKA OOYydYaIoOmIerocss KakK aKTHBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCUIICKOT0 00IIEeCTBA;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX NpaB M O0OS3aHHOCTEH, YBa)XKCHHE 3aKOHA H
IIPaBOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEILHOCTH MPU CO3JaHUU yUEOHBIX TPOCKTOB,
peleHn: y9eOHbIX U MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  OTPEACTATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMCHHUC YUUTBIBATH B CBOUX I[GflCTBHSIX HGO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O
BSaI/IMO)IGI\/'ICTBI/IH J'IIO)IGI\/JI C pasHbIMUA y6e)KI[€HI/I$IMI/I, KYJbTYPHBIMHU HCHHOCTAMU U COLIUAJIBHBIM
TTOJIO’KEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B MPOLHECCE COBMCCTHOI'O BBINTOJIHCHUA y‘~IG6HBIX,
IMO3HABATCJIBbHBIX W HCCICAOBATCIILCKUX 3aJiad, YBAXHUTCIBHOI'O OTHOMICHUA K MHCHHUIO
OIIOHEHTOB MPHU 00CYXJAEHUN CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAECPIKAHMS,;

TOTOBHOCTh K T'YMAaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh POCCHICKOM TPakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKCHUS
K CBOEMY HapoJay, YyBCTBa OTBETCTBEHHOCTH mepea PonuHO#M, TOpIOCTH 3a CBOM Kpail, CBOIO

Poauny, cBo# S3bIK U KyJIBTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPHUPOJHOMY HACIEAWI0 M MaMSITHUKAM MPUPOJIBL,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTH OLICHUBATh BKJIA[ pOCCHI;'ICKI/IX y‘{éHBIX B CTAQHOBJICHUC MW Pa3BUTUC
6I/IOJIOFI/II/I, MMOHUMAaHUS 3HaYEeHNs] OMOJOTMH B O3HAHUH 3aKOHOB IIpUPOABI, B )KU3HU YCJIOBCKA U

COBPEMCHHOT'O O6HICCTBa;

uzeriHas yOex IEHHOCTh, TOTOBHOCTb K CITY )KCHHIO U 3amuTe OTe4ecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHHE AYXOBHBIX IIEGHHOCTEH POCCUICKOTO HApOIa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLCHUBATHL CUTyallUIO U MIPUHHUMATHb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTU;

OCO3HAHUC JIMYHOI'O BKJIaJda B TIOCTPOCHUC YCTOﬁqHBOFO 6yz[ymero;
OTBCTCTBCHHOC OTHOHMICHUC K CBOUM pOAUTCIISIM, CO3JaHHKO CEMbU Ha OCHOBC

OCO3HAHHOTO MPUHATUA IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBUU C TPATULUIMH HApOJOB
Poccuu;



4) ICTETUHYECCKOIo BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHMI;

IIOHUMAHUEC SMOIIMOHAJIBHOI'O BOSI[GfICTBPI)I JKHUBOH npupoasl 1 e€ OCHHOCTH;,

TOTOBHOCTb K CaMOBBIPAXXCHUIO B pPa3HbIX BHJAX HCKYCCTBA, CTPCMIICHHUEC IIPOSABJIATH
KadyeCcTBa TBOp‘IGCKOfI JIMYHOCTH,

5) puznyeckoro  BocnuTaHus, (OPMHPOBAHHS  KYJbTYpPbl  310POBbS M
3MOLHOHATBHOIO 0J1ar0NOIyYHs:

MMOHMMAaHKE U peain3alus 3J0pOBOTo U Oe30macHoro odpasa >ku3HU (310pOBOE MUTAHHE,
coOJII0/IeHNE TUTMEHUYECKUX MPaBUJI U HOPM, cOaJlaHCUPOBAHHBIN PEKUM 3aHATHH U OTHAbIXA,
peryisipHas (u3uYecKas aKTHBHOCTh), OEpeXHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MMOHMMAaHHWE TIIEHHOCTH TPABWJI WHIUBHAYATHPHOTO W KOJIJIEKTUBHOIO 0O€30TacHOTO
MOBEJACHUS B CUTyalMsIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HaHHUE TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (yHOTPEOIEHUS ajIKOTroJIs,
HapKOTHUKOB, KYpPEHHSI);

6) TpPy10BOro BOCIIUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOTIO0HE;

TOTOBHOCT, K  AaKTUBHOH  JEATEIILHOCTH  TEXHOJOTMYECKOH W COLMaAIbHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh WHHUIIMHUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHLHO BBITIONHATH

TaKyI0 ACATCIIbHOCTD,

HMHTEpeC K pa3iuyHbIM cdepam npodeccruoHalbHON eATENbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBII BEIOOpP Oyay1iei npodeccruu u peanr30BbIBaTh COOCTBEHHbBIC KU3HEHHbBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO U CaMOOOPAa30BaHUIO HAa MPOTSHKCHUU BCEH
JKHU3HU,

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

OKOJIOTHYCCKH LICJ'ICCOO6p213HO€ OTHOILICHUC K MTPHUPOAC KaK UCTOYHUKY KU3HU HaA 3CMJ'IC,
OCHOBE €€ CYHICCTBOBAHUS

TIOBBIIICHUC YPOBHS 9KOJIOTMYECKOM KYJbTYPBbI: HpI/IO6p€TeHI/Ie OIlbITa INNIAHUPOBAHHA
MOCTYIIKOB U OLICHKHU UX BO3MOKHBIX MOCHEACTBUI JIJIsI Oprxcanmeﬁ CpCabI;

OCO3HaHHE TJI00ATBLHOTO XapakKTepa S5KOJIOTrHICCKUX HpO6J’I€M )51 HYTeﬁ HX pCUICHUA,

CIIOCOOHOCTH MCIIONIB30BaTh MPUOOpETaeMbIe TIPH U3YYEHHH OMOJIOTHH 3HAHHS U YMEHUS
NpU pEIICHUH MpoOieM, CBS3aHHBIX C PalMOHAIBHBIM IPHUPOIOINONB30BaHUEM (COOIIOICHHE
NpaBWII TOBEJICHUSI B NPHPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouocdeps);



AKTUBHOE HENPUATHE IEHUCTBUN, IMPUHOCAIIUX BpPEI OKPYXKAIOLIEH IPUPOJHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JNEUCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOrO 3KOJIOTMYECKOTO MBIIJIEHUSA, 3KOJIOTHYECKON KYJIbTYpPhI, OIBITA
JEATEIIBHOCTH  SKOJIOTUYECKOM  HAaNpaBJICHHOCTH, YMEHHS PYKOBOJACTBOBATbCS MMH B
MM03HABATENbHON, KOMMYHHUKAaTHUBHOM M COUMAIBHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU JIEATENBHOCTH SKOJOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHMS

C(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKW W OOIIECTBEHHOW TIPAKTUKH, OCHOBAaHHOTO Ha JUAJIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM Y UNTATEIBCKOM KYJIbTYPbI KaK CPEACTBA B3aNMOICHCTBUSA
MEKy JIFOJIbMU U MIO3HAHUS MUPAa;

MOHUMaHHe CHelU(PUKH OUOJOTUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMOHAILHOIO HAYYHOI'O MBIIIICHHS, CO3AaHNUU LIEJIOCTHOTO MPEJCTABICHNS 00 OKpPY KaIOLIeM
MHpE KaK O €IWHCTBE TMpUPOJIbl, 4YeJOBEKa M OO0IlecTBa, B MO3HAHUHM MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH JIJII COBPEMEHHOM MUBUIN3AINN: O0CCTICUCHHS
HOBOT'O YPOBHSI Pa3BUTHUSl MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOA U3 INI00ATBHBIX
9KOJIOTMYECKUX MPOoOsieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALlMOHATILHOMY
HCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TOJYYEHUH OMOJIOTHYECKUX 3HAHUN B LIEJISAX MOBBIIICHUS OOIIeH
KyJbTYpbl, €CT€CTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIHMOHAIbHOU
rPaMOTHOCTH O0yyaromuxcs, GopMUpyeMOil Ipu U3yueHUU OUOJIOTHH;

IIOHUMAaHUEC CYIMIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKax,
CIIOCOOHOCTH MCITOJIb30BaTh moJiyda€MbI€C 3HaHHA JJId aHalld3a H OOBSICHEHHS SBJICHHUH
OKPYIKAaICTO MHUpPAa U IPOUCXOIAIIUX B HEM PI3M€H€HPII>1, YMCHHUE [€JIaTh 000CHOBAHHBIE
3aK/IIFOYCHUA Ha OCHOBC HAYYHBIX (baKTOB U HUMCHOINUXCA OJaHHBIX C LCJIbI0 IOJTY4YCHHA
JOCTOBCPHBIX BBIBOIOB,

CIIOCOOHOCTH CAMOCTOSATEILHO HCIIONIL30BATh OMOJOTMYECKHE 3HAHUS U1 pCLICHUSA
HpO6J'IeM B PCAJIBHBIX JKU3HCHHBIX CUTYAIlIUAX;

OCO3HAaHHUEC ICHHOCTHU Hay‘{HOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYUICCTBJIATH IIPOCKTHYIO U
HCCICA0OBATCIIbCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPEPBIBHOMY 06pa30BaHI/II-O u CaMOO6paSOBaHI/IIO, K

AKTUBHOMY TIONyUYE€HUIO HOBBIX 3HAHUU 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yiabTaThl OCBOEHHUS y4eOHOro mpeaMera «bHuosorus» BKIIOYAOT:
3HAYUMBIC JJIS (bOpMI/IpOBaHI/ISI MI/Ip0B033p€HI/IS'I 06yqa101u1/1x051 Me)K,[[I/ICHI/IHJII/IHapHBIC
(Mex1peaMeTHbIE) O0LIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAyUYHOW KapTUHBI MUpa
nu CHGHI/I(l)I/IKy METOAOB IIO3HAHMUA, I/ICHOJH)?:yeMI)IX B €CTCCTBCHHBIX HaYKaX (BGHIGCTBO, 3Hepr1/151,
SBJICHHE, IPOIECC, CHUCTeMa, HAYYHbIH (aKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIICAOBAaHUE, HAOIIOJCHHE, W3MEPEHHUE, SKCICPUMEHT U JIPyTHe); YHUBEpPCAIbHBIC
y4eOHble N1eiicTBHs (IIO3HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETYJSTUBHBIC), 00CCIICUNBAIOINE
(dbopMupoBanre (QPYHKIIHOHAIBHONW T'PAMOTHOCTH W COIMAIBHOW KOMIICTCHIIMH OOYYarOIIuXCs;
CIIOCOOHOCTh o0yJaronuxcs HCIIOJIB30BaTh OCBOEHHEBIE MEXIUCIUTDTHHAPHBIC,
MI/IpOBO33p€H‘-ICCKI/IC 3HAHUSI U YHI/IBepCEUII)HBIe y‘-Ie6HI)Ie HeﬁCTBHﬂ B HO3HaBaT€J’II)HOf/'I n
COLIMAJIBHOW ITPAKTHKE.

B pesynbrare u3yueHus OHOJIOTMM Ha YpOBHE cpeaHero obmiero oOpa3oBaHus Y
oOyyarorierocss OyayT copmMupoBaHBI MO3HABATEIbHBIE YHUBEpPCAJIbHbIE y4YeOHBIE NEWUCTBUS,
KOMMYHHUKAaTHUBHBIE YHUBEpCAJbHbIE Y4YeOHbIE JEWUCTBUSA, PEryJISITUBHbIE YHHBEpPCAIbHbIE
y‘~IC6HBIC HeﬁCTBHﬂ, COBMECTHAs ACATCIBHOCTD.

MertanpeameTHble pe3ysbTaThl OCBOCHUS MPOTPaMMBbl CPETHEro o0Iero odpa3oBaHUS
JIOJIKHBI OTpaXkaTh:

OBJIaIleHI/Ie YHuBEpPCaJIbHbIMHU y‘lCﬁHBIMI/[ Mnmo3HaBaTeJIbHbBIMMU IIEﬁCTBHﬂMH:
1) 6azoBble JOrHYecKHue el CTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJIU3UpOBaTh MpoOieMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

WCIIOJB30BaTh TP OCBOCHUW 3HAHWH MPHEMBI JIOTHYECKOTO MBIIIJICHUS (aHaIu3a,
CUHTE3a, CpaBHEHHS, KiIacCHUpUKAIMK, OOOOIIEHHUs), PACKpPhIBATh CMBICT OHWOJIOTHYECKUX
MOHATHUH (BBIIENATH UX XapaKTePHbIE MPHU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMHU TOHITHSIMHU );

OIpCACIIATE LCIW ACATCIBHOCTH, 3aJaBas IMapaMETpbl W KPUTEPUHU HUX TOCTHKCHUA,
COOTHOCHUTD PE€3YJIbTAaThbl ACATCIBHOCTU C ITOCTABJICHHBIMU LCISAIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHE TOHATUS JUIsl OOBsICHEHHsS (DaKTOB U SBIICHUH >KHBOU
MIPUPOJIBI;

CTPOUTHL JIOTHUYCCKUC PACCYKIACHUA (I/IH,I[YKTI/IBHBIG, ACAYKTHBHBIC, 110 aHaJ'IOFI/II/I),
BbIABJIATD 3aKOHOMCPHOCTH M IIPOTUBOPCYMHA B paCCMATPHUBACMBIX SBJICHHAX, (I)OpMy.]'II/IpOBaTb
BBIBO/JbI U 3aKJIFOUYCHU A,

NPUMCHATE CXEMHO-MOJCIIBHBIC CPCACTBA AJId NPCACTABJICHUA CYHICCTBCHHBIX CBsI3EHM U
OTHOIIICHUM B HN3YyYaCMbIX OMOJIOTUYECKUX O6’B€KTaX, a TaKiXe HpOTI/IBOpe‘{I/Iﬁ pa3dHoro poznaa,
BBIABJICHHBIX B PA3JIMYHBIX I/IHq)OpMaI_II/IOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IJIaH PEHICHUs MPoOIEeMBl ¢ YIETOM aHAJIN3a UMEIOLIUXCS MaTepUaIbHbIX
U HEMATEPUAJIbHBIX PECYPCOB;



BHOCHUTBb KOPPCKTHUBLI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEC3YJIbTATOB LCIIAM,
OLICHUBATb PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHUPOBAaTh U BBIIOJIHATH pPabOTy B YCIOBUSAX pPEATbHOr0, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;

Ppa3sBuUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHWU JKU3HCHHBIX HpO6J'I€M.

2) 6a30BbIe HCCIEI0BATENIbLCKHE IeHCTBHS:

BIIJICTh HABBIKAMHU Y4EOHO-HCCIICIOBATEIIbCKON U MIPOCKTHOW JCSITeILHOCTH, HABBIKAMH
paspenieHus mpooseM, CrocOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEIILHOMY ITOUCKY METOIOB
pEIICHHS MPAKTUICCKIX 33]1a4, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BATh PA3JIMIHBIC BUJBI JICATSIHBHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 M MPUMEHEHUIO B YYCOHBIX CHUTYAIlUsX, B TOM YHCIE TIPU

CO31aHnNn y‘—Ie6HI)IX N COOMATIBHBIX ITPOCKTOB;

(hopMHUpOBaTh HAYYHBIN THUI MBIIJICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHUEH, KITFOUEBBIMH
MOHSTUSAMH U METOJaMU;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIE 33Jla4ll B OOpa30BATEIBHOU NEATETLHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a7ady, BBIIBUTATb
TUIO0TE3Y €€ pelleHus, HAXOIUTh apryMEHThI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKICHH, 3a1aBaTh

rapaMeTpsl U KPUTEPUU PELICHUS;

AHAIIM3UPOBATE IIOJYYCHHBIC B XOJC€ PCHICHUA 3aJadud pEe3yJbTaTbl, KPUTUYCCKHU
OILICHUBATh UX NOCTOBCPHOCTDH, IIPOTHO3UPOBATh UBMCHCHHUE B HOBBIX YCIIOBHAX,

JaBaTb OUCHKY HOBBIM CUTyallUsAM, OLICHHUBATDb HpPIO6pCTéHHBIfI OIIBIT,

OCYIIECTBIISAThH 1I€JICHANPABICHHBIN MOUCK IEepeHOca CPEICTB M CHOCOOOB JCHCTBUS B
npodecCuoHaNBHYIO Cpeay;

YMETb IICPCHOCUTD 3HaHUA B IMO3HABATCJIbHYTO H  M[PAKTUYCCKYIO obactu
KU3HCOACATCIIbHOCTH

YMCETb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX ITPCAMCETHBIX O6J'IEICTCI>1;

BbIZIBUI'aTb HOBBLIC HACHU, INpCAjiaraTb OPHUI'MHAJIBHBIC IIOAXOAblI W PCIICHHA, CTABUTb
HpO6J’ICMLI n 3aJga4u, JO0ITY CKaromune AJIbTCPHATUBHBIC pCHICHUA.

3) pabora ¢ nngopmanmeii:

OPHUCHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX I/IH(I)OpMaLII/II/I (TCKCTC yqe6Horo HOCO6I/IH,
HaquO-HOHyHHpHOﬁ JIMTCPAType, OMOJIOTMYECKUX CJIOBApSX U CIIPABOYHHKAX, KOMIIBIOTCPHBIX



0azax JnaHHBIX, B VIHTepHeTe), aHATM3UPOBAaTh WH(POPMALMIO pa3IUYHBIX BHJIOB U (opMm
MPEJCTAaBICHNS, KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTH M HEIPOTUBOPEUHBOCTH;

(hopMyIHpOBaTh 3aMpOChl W MPUMEHSATH Pa3IUMYHBIE METOJBI MPU TOUCKE W OTOOpE
Ouonorndeckoi nHpopMaIuu, HEOOXOIMMOH JIJIsl BBITIOJTHEHUS yIeOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIIOJIB30BaHU I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOHOFI/Iﬁ,
COBCPHICHCTBOBATH KYJIbTYPY AKTUBHOI'O MCIIOJIB30BAHUA PA3JIMYHBIX ITIOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMalbHYIO (OpMYy TMpEeACTaBlIEHUs OUOJOrHYEeCcKOn
nHpopManuu (cxemsl, rpaduKu, TuarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

HCIIOJIb30BAaTh HAy4YHBIA fA3BIK B KauyecTBE CpEACTBa MpU paboTe ¢ OMOIOrHYEecKO
uHbOpMaKel: TPUMEHITh XUMHUECKUE, (PU3MUECKHEe M MAaTeMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHU pACIO3HABaHMsSI M 3allUThl HH(OpManuu, WHPOPMAMOHHON
0€30I1aCHOCTH JTNYHOCTH.

OBJ]a}IeHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA ﬂeﬁCTBHﬂMH:
1) obmenne:

OCYIIECTBIIATh KOMMYHHUKAILIUU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh B JAUAJIOTE
WIM TUCKYCCUU MO CYIIECTBY 00CykJaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJICHHs] OTHOCHUTENIbHO BBIMIOJHEHMsI Npe/iaraeMod 3aJayd, Y4YUThIBaTb HMHTEPECHl H
COTJIaCOBAHHOCTb MO3ULIUHI APYTUX YYACTHUKOB JHANIOTa WM JUCKYCCUH);

paciio3HaBaTb HeBep6aJ'II>HI>IC cpeacTBa O6H_ICHI/I$I, IIOHHUMATh 3HAYCHUEC COLHMAJIBbHBIX
3HAKOB, IPCANOCBITIOK BOSHUKHOBCHUSA KOH(bJ'II/IKTHBIX cmyaunﬁ, YMETh CMATYATh KOH(i)J'II/IKTBI n
BE€CTHU IEPETOBOPLI;

BIIAJIETh Pa3JIMYHBIMH CIIOCOOaMH OOIIEHHS] U B3aUMOJICHUCTBUSI, MOHUMATh HAMEPEHUS
JOPYTHUX JIIO/IeH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHWE K COOECEHUKY U B KOPPEKTHOU (opme
(dbopMyIIHpOBaTh CBOU BO3PAKEHUS;

paSBépHYTO " JIOTUYHO H3JjlaraTb CBOKO TOYKY 3pCHHA C HCIIOJIB30BAHUCM S3BIKOBBIX
CpCAacCTB.

2) coBMeCTHAsI AeATeIbHOCTH:IIOHUMATh W UCIIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHOW H
WHIUBUAYyATbHOH paboThl MpU  pelieHuHu OHOJIOrHYecKod MpoOieMbl, O0OOCHOBHIBATH
HE00X0IMMOCTh MPUMEHEHUS IPYIIOBBIX ()OPM B3aUMOJICHCTBUS IIPH PELICHUH YUeOHOM! 3a/1a4H;

BLI6I/IpaTB TEMATUKy U MCTOAbl COBMCCTHBIX JIENCTBUN C y‘léTOM O6H.[I/IX HUHTEPCCOB U
BO3MOJKHOCTEH Ka)KI0I0 YlIeHa KOJIJICKTHBA,

IPUHUMATh LEIU COBMECTHOM [JEATEIIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIIATH POIU C YYETOM MHEHUN
Y4aCTHUKOB, OOCY>KJaTh pPe3yIbTaThl COBMECTHON pabOThI;



OLICHUBATb KaUCCTBO CBOCI'O BKJIaJda U KAXKAOT'O YHaCTHUKA KOMAaH/IbI B O6H.[Hﬁ pe3yiibTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJAEU C MO3ULMUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYHICCTBJIATL IMO3UTHUBHOC CTPATCIUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTYyaALUAX,
IIPOABJIATH TBOPYCCTBO U B006pa)K€HI/I€, OBITH WHHUIIMATUBHBIM.

OBJj1ajieHNe YHUBEPCATbHBIMH PEryJATHBHBIMH JeiiCTBUSIMU
1) camoopranu3amusi:

HCIIOIL30BaTh OHMOJIOTHYECKUES 3HAHUS JJIs1 BBIABIICHUS npo6neM U HUX PCIICHHA B
JKHU3HCHHBIX U y‘{e6HBIX CUTyalusIX,

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHMH 1I€JIEBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOUX
JNEUCTBUSIX M TIOCTYIKAaX MO OTHOIICHHWIO K >KHBOW MPUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYIKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JCSITEIIBHOCTD, BBIABIATH MPOOIEMBI,
CTaBUTh H (HOpPMYJIUpOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOW JEATEIHLHOCTH U

KU3HCHHBIX CUTYallUAX;

CaMOCTOSITEIIbHO COCTAaBJISATH IIJIaH PEIICHHS IPOOJIEMBI ¢ YIETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHHIA,

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OTBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U TPOSBICHUIO IIUPOKOM 3PYIUIIUU B PA3HBIX 00JIACTIX
3HAHM, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBBLIM CHUTyallUsIM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLUCHHUBATH
COOTBCTCTBUC PC3YJIbTATOB LECIISAM

BJIaJACTh HaBbIKaMHU IMO3HABaTEIILHOM pe(I)J'IeKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX JIeCTBUM
" MBICJIIMTCIIBHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HCIIOJIB30BAaTh HpI/IéMBI pe(l)ﬂeKCI/II/I
JUIsL OLICHKW CUTYyaluu, BBI60pa BCPHOTI'O PCHICHU;

YMETh OUCHUBATH PUCKU U CBOCBPEMCHHO NPUHUMATDH PCIICHUS 110 UX CHUKCHUIO,

NPpHUHUMATL MOTHBBI U apTYMCHTHI APYTUX IIPU daHAJIN3C PE3YJIBTATOB ACATCIBHOCTHU,

3) npuHsiTHE CEON M APYTrUX:



MPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI ¥ apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTaTOB AEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OLIHOKH;

pa3BUBaTh  CIIOCOOHOCTH TNOHWMATh MHpP C  TO3UIUH  JPYyroro  4YeloBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIle pe3ynbTaThl OCBOEHHS COJEpXaHUs ydyeOHoro mpenmera «buonorus» Ha
yriy0JI€HHOM yYpOBHE OpPUEHTHPOBAHbI Ha o0ecrnieueHue poUIBLHOTO
oOyueHnus oOydaromuxcst Onosornd. OHU BKIJIIOYAIOT: crienuduueckue Juis OUOJIOrMY Hay4YHbIe
3HAHMUSL, YMEHUS U CIIOCOOBI IEHCTBUI IO OCBOEHHIO, MHTEPIIPETALIUHU U TPE0Opa30BaHUIO 3HAHUH,
BUJIBI JICATEITBHOCTH TI0 TIOJYYSHHUIO HOBBIX 3HAHUI M X MPUMEHEHUIO B PA3IIMYHBIX YYEOHBIX, a
TaKXKe B PEaTbHBIX )KU3HEHHBIX CHTyanusx. [IpeaMeTHbIe pe3ynbTaThl MPEICTaBICHBI TI0 T0laM
W3yYCHUSI.

[IpenmerHbie  pe3ynbTaThl OCBOEHHsA yudeOHoro mpenmera «buonorus» B 10
KJlacce TOJKHBI OTPaXaTh:

c(OPMUPOBAHHOCTH 3HAHUH O MECTE M POJI OMOJIOTUN B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMHPOBAHUU €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB TIPUPOJIBI U PEIICHUT
po0JIeM paMOHATBLHOTO MPUPOIOTIONB30BaHMs, O BKIIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHUE CUCTEMOW OHMOJOTMYECKMX 3HAHUU, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOrMYecKUe TEPMUHBI W TOHATUS (KU3Hb, KJIETKA, OpPraHu3M, MeTaboju3M, OMEeOcTas,
caMOperyJIsiius, cCaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
ononornueckue Teopun (kierouHas Teopus 1. IlIBanna, M. lllnefinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yuenus: (H. . BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIbTYpPHBIX PAaCTeHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHUS, PACHICIUICHHUS, YUCTOTHI TaMET, He3aBUCUMOro HacienoBanus ['. Mennens,
TOMOJIOTHYECKUX PSI0OB B HacieAcTBeHHOW wu3MmeHunBocTd H. U. BaBunoBa), npuHIUIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAICHUC OCHOBHBIMH MCTOAAMHU HAYYHOI'O NO3HAHUA, UCITIOJIb3YCMbIX B OMOJOTMYECKUX
HCCICOOBAHUAX KUBBIX 00BEKTOB (oanaHHe, HU3MCPCHUC, Ha6J'IIOI[CHI/Ie, BKCHCPI/IMCHT);

YMEHHE BBIICISTh CYIIECTBEHHBIC IPU3HAKHU: BUPYCOB, KIETOK IPOKAPHUOT U 3yKapHUOT,
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4HCIIe OakTepuil, IpHOOB, pacTCHUIA,
’KMBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CHCTEM OPraHOB PACTEHU, )KUBOTHBIX, YEIOBEKa,
MPOIIECCOB KU3HEAEATEIFHOCTH, TPOTEKAIOIINX B OPraHU3Max PACTEHUIA, )KUBOTHBIX U YEJIOBEKa,
OMOJIOrMYECKUX MPOIIECCOB: 0OMEHa BEIIECTB (MEeTab0IM3M), TPEBPAIICHUS SHEPTUH, OPOKEHHUS,
aBTOTPO(HOTO U TeTEPOTPOPHOT0 TUTIOB MUTAHKS, (POTOCHHTE3a U XEMOCHHTE3a, MHTO03a, Meii03a,
raMeToreHesa, IMOpHOTEHe3a, HOCTAMOPHOHAIBHOTO pa3BHTHS, pPa3MHOKEHUS,
WHIUBUIyaTBHOTO pa3BUTHSI OpraHu3Ma (OHTOTreHe3a), B3aWMOJCHUCTBHS T'CHOB, Te€TEpPO3HCa,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTaHABJIMBATh B3aMMOCBS3U MEXIY OPraHOMIAMH KIETKA W MX (DYyHKIHMSIMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUUSAMH, MEXKIy OpraHaMyd U CUCTEMaMH OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeNOBeKa M MX (QYHKIMUAMH, MEKIY CHUCTEMaMHd OpPraHOB M HX
(GYHKIMAMH, MEXIy dTanaMyd OOMEHA BEIECTB, 3TAalaMH KIETOYHOTO LHMKIA U YKU3HEHHBIX
[UKJIOB OPraHU3MOB, OJTalaMd SMOPHUOHAIBHOTO pPa3BUTHs, TEHOTUIIOM U  (PEHOTHUIIOM,
¢dbeHoTunom u pakropamu cpeabl OOUTaHHS;

YMCHHUC BBISBJIATH OTIUMYWUTCIBHBIC IMPU3HAKK JKUBBIX CHUCTCM, B TOM YHCJIC paCTeHI/If/'I,
JKHBOTHBIX U YCJIOBCKA,

YMCHHUEC UCIIOJIB30BATh COOTBCTCTBYIOIIUC API'YMCHTHI, 6I/IOJIOFI/I‘-IGCKYIO TCPMHHOJIOTUIO U
CHUMBOJIMKY JJI 10Ka3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHYCCKUX T'PYIIIL;

YMEHUC pelIaTh OuooruyecKue 3aaa4u, BBIABJIATL HNPUYUHHO-CICACTBCHHBIC CBA3H
MCKIY UCCIICAYEMBIMU OMOJIOTHYECKUMU nmponeccamMu U sIBJICHUAMU, 1€J1aTh BBIBOJIbI U ITPOTHO3bI
Ha OCHOBAHUWH IMOJTYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBINOJHATH JJAOOPAaTOpHbIE U MpaKkTUYeckue padoThl, COONIOIATh MpaBuiIa MpU
a0oTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;
2

YMEHHE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HMX OKCICPUMEHTAIBHBIMUA CPEACTBAMHU,
hopmynupysl 1eNIb UCCIe0BaHMs, aHATM3UPOBATh TIOJYYCHHBIC PE3YJIHTATHI U JIEJIaTh BHIBOIBI,

YMEHHE y4acTBOBATh B y4e€OHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJIOTUU U
MEIUIMHE, TIPOBOAMMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W ITyOJHYHO TPEICTABIATH
MOJTyYCHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(DEPEHIHUIX;

yMEHHE OIICHHBATh ASTHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JIacTH
OMONOTUM M MEAMIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABICHHOE
M3MEHEHHE T€HOMA U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATH OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccnoHanbHOM AeSITeTbHOCTH
B oOmacth OWOJNIOTMH, MEIUIMHBI, OWOTEXHOJIOTMH, BETEPUHAPUU, CEIHCKOTO XO3SHCTBA,
MUIIEBOM MPOMBIIUIEHHOCTH, YIAyOIsTh IIO3HABATEIbHBIM MHTEpPEC, HAaNpaBICHHbIH Ha
OCO3HaHHBII BBIOOP COOTBETCTBYIOUICH mpodeccu U MPOJOJIKEHHE OHOJIOrHYECKOTo
o0pa3oBaHMs B OPTaHU3ALUIX CPEIHETO MPOPECCUOHANIBHOIO U BBICIIEr0 00pPa30BaHHUS.

Hpe,[[MeTHLIe PE3YJIbTaThl OCBOCHUA yqe6Hor (6] npeamMeTa «buonorusy» B 10
Kaacce J0JIDKHBI OTpaXKaThb:

cOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bOopMHUPOBAaHUH COBPEMEHHON €CTeCTBCHHO-HAYYHOW KApTHHBI MHpa, B IMO3HAHHH 3aKOHOB
MPUPOJIBI M PEIICHUU SKOJIOTUYECKUX MPOOJIEM 4YeIOBEYEeCTBA, a TAK)KE B PEIICHUU BOIPOCOB
paIMOHAILHOTO MPUPOIOTIOIB30BaHUS, U B (POPMUPOBAHUH IICHHOCTHOTO OTHOIICHHUS K IPUPO/IC,
O0IIIEeCTBY, YEJOBEKY, O BKJIAJE POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOM OMOIOTMYECKUX 3HAHWUN, KOTOpas BKJIIOYACT ONpEICTICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralolUX OWOJOTMYECKUX TEPMHUHOB M TOHATHH (BHL,
sKocucTeMa, Ouocdepa), Ouonmormueckue Teopuu (dBomrorMonHass Teopus Y. /lapBuHa,



CUHTEeTHYEeCKass Teopus sBoiounn), yueHus (A. H. CeBepuoBa — 0 HyTAX M HaIlpaBICHUAX
spoonnu, B.U. Bepranckoro — o 6uocdepe), 3akonbl (reHeTHUECKOTO paBHOBecHst k. Xapau
u B. Baitn6epra, 3apogsimeBoro cxonactBa K. M. bapa), mpasuna (Munumyma lO. JInbuxa,
9KOJIOTMUYECKOM MUpaMuUbl SHEPIHH ), TUIIOTE3bI (runote3a «mupa PHK» V. I'mnbepra);

YMEHHME BJAJETh OCHOBHBIMM METOJAAMU HAYYHOTO IIO3HAHUSA, HCIOJb3yEMbIMU B
OMOJIOTUYECKUX HCCIIEOBAHMIX JKUBBIX OOBEKTOB M DJKOCHCTEM (ONHCaHHWE, H3MEpEHHE,
HaOIIOJICHUE, YKCIIEPUMEHT), CIIOCOOAMU BBISBICHUS M OIICHKH aHTPOIOTSHHBIX W3MEHEHHWH B
IIPUPOJIE;

YMCHHUC BBIACIATH CYHICCTBCHHBLIC IPU3HAKU: BHU/OB, 6I/IOFGOHCHO3OB, OKOCUCTEM H
ouocdepsl, CTaOMIM3UPYIOUIET0, JBMXKYLIETO U  Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOOpa,
AJUIONaTPUICCKOT0 U CUMIIATPUICCKOI'O BI/II[006p2130BaHI/I$[, BJIMSIHUA JABWIKYIIHUX CHUJTI DBOJIFOIIUHN
Ha FGHO(l)OHI[ TMOMmyJIsIHuHU, HpI/ICHOCO6J'I€HHOCTI/I OpTraHu3MOB K Cpeac 06I/ITaHI/I$[, qepeaoBaHuA
HaHpaBJ’IeHI/Iﬁ OBOJIIOLWH, KPYTOBOPOTa BCHICCTB U IIOTOKA SHEPTHUHU B OKOCUCTEMAX,

YMEHHE YCTaHABIWBATh B3aUMOCBS3M MEXKIy TMPOIECCAMU DBOJIIOIUH, BIKYIIUMHU
CUJIaMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCHUCTEM U TMPHUCIOCOOIECHUSIMU K HUM
OpraHU3MOB;

YMEHUEC BBIABIIATD OTIIMYHUTCIBHBIC ITPU3HAKU )KUBBIX CUCTCEM, HpI/ICHOCO6J'IeHHOCTI) BUJI0B
K Cpelac O6I/ITaHI/I$I, a0MOTHYECKUX W OMOTUYECKHX KOMIIOHEHTOB OKOCHCTEM, B3aHMOCBSI3¢H
OpraHmusmMoB B COO6HICCTBaX, AHTPOITOTCHHBIX M3MEHEHUH B PKOCHUCTEMAaX CBOSH MECTHOCTH,

YMEHHE HCI0JIb30BATh COOTBETCTBYIONINE apTyMEHThI, OMOJIOrHUECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JIOKa3aTelbCTBAa POJCTBA OPraHU3MOB paA3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBSI3U OPraHU3MOB M Cpeibl OOWTaHUs, €IWHCTBA YEIOBEYECKHX pac, He0OXOIUMOCTU
COXPaHEHHUs MHOroooOpasvs BUAOB M 3KOCHCTEM KaK YCIOBHUS COCYLIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMCHHUC PEIIaThb OnojoruyecKue 3aaa4u, BBIABIIATHL HNPUYUHHO-CICACTBCHHBIC CBA3H
MCKAY UCCIICAYCMbIMHA OMOJOrHYECKUMU ImponeccaMu U sIBJICHUSAMU, 1€J1aTb BBIBOJbI U IIPOTHO3bI
Ha OCHOBAHMH ITOJTYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBINOIHATH JJAOOPATOPHBIE W MpPaKTUYeCKUe paboThl, COONOIATh MpaBWIa MPH
pabote ¢ y4eOHBIM U JJa00paTOPHBIM 000PYI0BAHHUEM;

YMCHHUC BbIABUI'dATb THUIIOTC3bI, IHPOBCPATH HX ISKCIICPUMCHTAJIBHBIMU CPCACTBAMU,
(1)OpMy.]'II/IpyH LECJIb UCCIICAOBAHMSA, AHAJIU3UPOBATD ITOJYUCHHBIC PE3YJIbTATHI U ACJIATh BBIBO/BI;

YMCHUC Yy4aCTBOBATH B y‘le6H0'I/ICCHeI[OBaTCHBCKOI71 pa60Te 110 6I/IOJ'IOFI/II/I, SKOJIOI'MH K
MCAUIIUHCE, HpOBOI[PIMOﬁ Ha 0a3e IIKOJBHBIX HAayYHBbIX O6H.I€CTB, u HY6J'II/I‘IHO NpeaACTaBIATb
TMOJIYUCHHBIC PE3YyJIbTAThl HA YUCHUYCCKHUX KOH(I)CpCHI_II/ISIX;

YMEHHE OIICHUBATh THUIOTE3bl W TEOPHUH O TPOHMCXOXJICHUHM JKU3HHU, YEIOBEKa U
YEJIOBEYECKUX pPac, O MPUYMHAX, MOCICACTBHSIX W CIOCO0AaX MPEJOTBPAIICHHs TII00aTbHBIX
U3MeHeHuii B onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayliel npodeccuoHalbHOM e TeNbHOCTH
B o0mactu OWOJOTHM, SKOJOTHH, MPUPOJONOIB30BAHUSA, MEAULUHBI, OHOTEXHOJIOIHH,
MICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO34WCTBa, MUILEBOW MPOMBIIIJICHHOCTH, YIIyOJIsATh
M03HABATEIbHBIN HHTEpEC, HAIIPABJICHHBIH Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH ITpodeccun



U TIPOJIOJKEHUE OMOJIOrHYeCcKOTo 00pa3oBaHusl B OPTaHU3AUAX CPETHETO MPO(ECCHOHATBEHOTO

U BbICILIEr0 00pa3oBaHUsL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

YACOB I10 [TIPOTPAMME

Ne ||[HanmenoBanue paszienos ’ Komnuectso yacos ‘ ONEKTPOHHEIE
WHj| ¥ TeM NporpamMMBel Beero  |[Kontponbubie||[IpakTnueckne (¢pposbie)
paGoTHI paGoTHI oOpasoBarebHbIC
pecypchl
‘1 HBHOJIOFH;[ KakK HayKa H || H H ‘
2 |PKuBble cUCTEMBI U UX
W3YUYCHHE
‘3 HBI/IOJ‘IOFI/IS[ KJIETKU H 2 ” H 0.5 H ‘
4 | Xumuyeckas 10 1 1
OpTraHMu3aIus KICTKH
5 ||Ctpoenue u pyHkIUU 8 2
KJIETKHA
6 ||O0MeH BeliecTB U 9 1 1
MIPEeBpAIlEHUE SHEPTUN B
KJIETKE
7 |[Hacnencreennas 9 1 0.5
nHpopManus u
peanu3anus €€ B KIIETKE
8 | PKu3sHEeHHBIN ITUKIT 6 1
KJIETKHA
9 ||Crpoenue u hyHKINH 17 1 1.5
OpPraHU3MOB
10 ||PasmHOX€eHME U 8 1 1.5
pa3BUTHE OPraHU3MOB
11 |I'enernka — HayKa o 2 0.5
HACJIEACTBEHHOCTH U
U3MEHYMBOCTHU
OpraHU3MOB
12 ||3akoHOMepHOCTH 10 1 1
HACJIEICTBEHHOCTHU
13 ||3akoHOMepHOCTH 6 1 1
U3MEHYMBOCTHU
‘14 HFeHeTHKa yeJ0BeKa || 3 || H 0.5 H ‘
‘15 HCeJ‘IeKLII/IH OpPraHU3MOB || 4 || 1 H 1 H ‘
16 ||buorexHonorus u 4
CHUHTETHYECKAS
ouoJsorus
‘17 HPesepBHoe BpeMs || 1 || H H
OBILIEE KOJIMYECTBO 102 0 13




INOYPOYHOE IVTAHUPOBAHMUE

10 KUIIACC
Ne Tema ypoka KommuectBo wacos H Jata u3yuyeHus ‘ DIIEKTPOHHBIE
b5t BbI
n/m Bcero| KonTposbHbie| [Ipaktadeckue uHppoBLIC
6 UIaH axr ||0OpasoBaTesbHbIC
paboThl padoTe!
PECYpPChI
1 |buonorus kak 1
KOMILJIEKCHAs HayKa U
KaK 4acTh
COBPEMEHHOT0
oOmiecTa
2 |’KuBble CHCTEMBI B UX 1
CBOMCTBA
3 | YpoBHeBas 1
OpraHu3aIus )KUBBIX
CUCTEM
4 |Hctopust OTKpPBITUS U 1

W3YYEHUSI KIETKH.
Kiterounas Teopus

5 |[Metombr 1 0.5
MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas padora
«3yueHne MeToa0B
KJIETOYHOU OMOJIOTUN
(xpomatorpadwus,
anekTpodopes,
muddepeHnnanbHOe
LEeHTpU(yrupoOBaHKE,
[T1IP)»

6 || Xumuueckuii coctaB 1
KJIETKHA

7 |MunepaabHbIE 1 1.09
BEIIECTBA KIETKH, HX
OMOJIOTHYECKas POJib

8 ||Opranuueckue 1 0.5 5.09
BEIECTBA KIETKH —
oenku. JlaboparopHas
pabota «O6HapyxeHue
OEIKOB C TIOMOIIbIO
KaueCTBEHHBIX
peaxkuuin

9 |CsoiicTBa, 1 6.09
KJaccu(uKanus u
¢GbyHKIMN O6ETIKOB

10 ||Opranuueckue 1 8.09
BEIECTBA KIETKH —
YTIEBOJIBI




n/n

Tema ypoka

KommnuectBo yacos

H Jata n3ydenus ‘

Bcero

KontposbHbie
paboTsl

IIpakTnueckue
paboTh

IJ1aH

¢akt

DNeKTPOHHbIE
ungpoBbIe
o0pasoBaTenbHbIE

pecypcsl

11

Opranunueckue
BEIllECTBA KIJIETKU —
JIUTIATBI

12.09

12

Hyxnennossie
kucnortsl. JJHK u PHK.
JlabopaTtopHas pabora
«HccnenoBanne
HYKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX
OpPTaHU3MOBY

0.5

20.09

13

Crpoenue u QyHKIUH
AT®. [Ipyrue
HyKieo3uaTpudocaTs
(HT®)

22.09

14

Huromnazma u
OpraHOu bl

26.09

15

Mertonb!l CTPYKTYpHOI
ouonorun
KontponpHas padota

27.09

16

THIIBI KJIETOK.
[Ipokapuotnueckas
KJIETKa

29.09

17

Crpoenue
3yKapUOTHUUYECKON
kietku. [IpakTuueckas
paborta «M3yuenue
CBOMCTB KJIETOYHOM
MeMOpaHbI»

0.5

3.10

18

[ToBepXHOCTHBII
anmnapar KJIeTKH

4.10

19

OnHomeMOpaHHBIE
OpTraHOUbI KIETKH.
[IpakTnueckas pabota
«M3yueHue NBUKEHUS
LUTOIIIa3MbI B
PaCTUTENBHBIX
KIIETKaxX»

0.5

6.10

20

ITomyaBTOHOMHBIE
OpPTraHOM[Ibl KJIETKU:
MUTOXOHAPHH,
TUTACTHU/IBI.
JlaGoparopHas paboTa
«HccnenoBanue

IJ1a3MoOJIin3a nu

0.5

10.10




Ne Tema ypoka KommuectBo wacos H Hata uzydyenus ‘ DJEKTPOHHbIE

51 OBBIC
n/m Bcero|[Kourponsusie|[[Ipakruueckue uupp
6 [UIaH dakr o0pasoBaTenbHbIE
paboTsl paooTh

pecypcsl

JCI1J1a3MOJIn3a B
PACTUTCIIBHBIX
KIICTKax>»

21 |HememOpaHHBIC 1 11.10
OpPTaHOM[IBI KJICTKH

22 ||Ctpoenue u GpyHKINN 1 13.10
sapa. XpOMOCOMBI

23 |CpaBHHTETBHAS 1 0.5 17.10
XapaKTepUCTHKA
KJIETOK DYKapHOT.
JlabopaTtopHas pabora
«3ydyenue crpoeHus
KJIIETOK Pa3TUIHBIX
OpPTaHU3MOBY

24 ||Accumunsnus u 1 18.10
TCCUMITSATINAS — JIBE
CTOPOHBI MeTaboIu3Ma.
Twumer 0OMeHa BEIeCTB.
JlabGopaTopHas pabora
«3yuenne
KaTAJINTUYECKON
AKTUBHOCTH
dhepmeHTOB (Ha
pUMepe aMuIasbl WK
KaTaJias3bl)»

25 ||®depMeHTaTUBHBIN 1 0.5 20.10
XapakTep peakiui
KJIETOYHOTO
MeTabonuzma.
JlaGopaTopHas pabora
«3yuenue
(hepMEeHTaTUBHOTO
paciernaeHus
MepoKcHIa BOJIOpoia B
PaCTUTENBHBIX U
KUBOTHBIX KJIETKAX)

26 |benku-akTUBAaTOPHI U 1 24.10
OCIIKM-UHTHOUTOPBI
27 |[ABTOTpOGHBIN THII 1 25.10
oOMeHa BellecTB
28 |®orocies |t ] | jr0 || |
29 | XemocHHTE3. 1 0.5 31.10
JlaGoparopHas paboTa
«CpaBHeHHE

IIpOLECCOB




n/n

Tema ypoka

KommnuectBo yacos

H Jata n3ydenus ‘

Bcero

KontposbHbie
paboTsI

IIpakTnueckue
paboTh

IJ1aH

¢akt

DNeKTPOHHbIE
ungpoBbIe
o0pasoBaTenbHbIE

pecypcsl

¢dorocunTE3a U
XEMOCHHTE3a»

30

AnHaspoOHbIE
Opranu3msl. Bujpsl
OpOKEHUSI.
JlabopaTtopHas pabora
«CpaBHeHUe
MIPOLIECCOB OpPOXKEHUS U
TIBIXaHUS

1.11

31

ABpoOHbBIE OPTaHU3MBI.
Oransl
HHEPTETUIECKOTO
oOMeHa

3.11

32

DOHeprus MeMOpaHHOTO
IpaJueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-
CUHTA3bl

7.11

33

Peaknum MmatpuyHoro
CHUHTE3a

8.11

34

Tpanckpunuus —
MAaTPUYHBIN CUHTE3
PHK

10.11

35

Tpaucnsauus u eé
JTaIbI

10.11

36

Konuposanue
aMUHOKHCIIOT. Poub
prubocoM B OMOCHHTE3E
Oenka

14.11

37

Opranuzanys reioma y
MIPOKAPUOT U FYKApHUOT.
KonTponbnas pabota

15.11

38

MonexkynspHbie
MEXaHHU3MBI
9KCIIPECCUU I'€HOB Y
9yKapuoT

17.11

39

Bupycsr —
BHEKJIETOUHBIE ()OPMBI
KHU3HU U O0JIUTaTHbIE
Mapa3uThl.
IIpakTrnyeckas padora
«Co3nanue Mozenu
BHUpYyCa»

0.5

21.11




Ne Tema ypoka KommuectBo wacos H Hata uzydyenus ‘ DJEKTPOHHbIE

51 OBBIC
n/m Bcero|[Kourponsusie|[[Ipakruueckue uupp
6 [UIaH dakr o0pasoBaTenbHbIE
paboTsl paooTh

pecypchl
40 |BupycHsie 1 22.11
3a00JIeBaHUs Y€JIOBEKA,
JKUBOTHBIX, PACTCHUHN

41 ||HaHoTexHOJIOTHUH B 1 24.11
OUOJIOTUY U MEIULIUHE

42 |PKu3HEeHHBIA [TUKIT 1 28.11
KJIIETKH

43 |MarpudHbIi CHHTE3 1 29.11
JIHK

44 || XpOMOCOMBI. 1 0.5
JlabopaTopHas pabora
«M3ydyenne xpomocoM
Ha TOTOBBIX
MUKpOITperapaTaxy

45 | JlemeHne KISTKH — 1
MHUTO3

46 |Twurb! KIETOK. 1 0.5
Kapuoxkunnes u
IIUTOKUHES.
JlaGopaTopHas pabora
«Hao0mronenne murosa
B KJIETKaX KOHYHKa
KOpeIIka Jyka (Ha
TOTOBBIX
MHKpOTIpernapaTax)»

47 |Perymsius 1 1
’KM3HEHHOTO I[UKJIa
kieTok. KoHTponpHas
pabora

48 ||OpranusM Kak eauHOe 1
LIEJI0€

49 |TkaHM pacTEHUH. 1 0.5
JlaGopaTopHas pabora
«M3yuenue TKaHei
pacTeHui»

50 | TkaHM KUBOTHBIX U 1 05
YeJIOBEKA.
JlaGopartopHas paboTa
«3y4yenue TkaHen
AKHUBOTHBIX)»

51 |Opraunsl. Cuctemsl 1 0.5
OpraHoB.
JlaGopartopHas paboTa
«M3y4yeHue opraHoB
LIBETKOBOT'O PACTECHUS»




n/n

Tema ypoka

KommnuectBo yacos

H Jata n3ydenus ‘

KontposbHbie
paboTsI

IIpakTnueckue
paboTh

IJ1aH

¢akt

DNeKTPOHHbIE
ungpoBbIe
o0pasoBaTenbHbIE

pecypcsl

52

Omnopa Tena
OpraHu3MoOB

53

HI[BH)KGHHe OpraHu3MOB H

|

|

|

54

HHI/ITaHI/Ie OpraHU3MOB H

|

|

|

55

IIutanne mo3BOHOYHBIX
JKUBOTHEBIX.
[InmeBapurenpHas
CHCTEeMa YejI0BeKa

JIpIXaHne OpraHu3MoB ’

57

[pixanue
MO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA

58

Tpancnopt BemecTs y
OpraHU3MOB

59

KpoBenocHas cucrema
IIO3BOHOYHBIX
JKHUBOTHBIX U YE€JIOBCKA

60

Brinenenue y
OpraHU3MOB

3ammTa y Opranu3MoB ‘

62

NmmyHHas cucrema
YelioBeKa

63

Paznpaxumocts 1
peryssnus y
OpraHU3MOB

64

I'ymopanbHas
pErysus u
SHJOKPUHHAS cHCTEMa
KUBOTHBIX U YeJIOBEKa

65

@DopMBbI pa3MHOKEHHUS
OpraHU3MOB

ITonmoBoe Pa3MHOXKCHHC |

67

Meiio3. KontposbsHas
pabora

68

I"'ameTorenes.
O6pazoBanue u
pa3BUTHE TOJIOBBIX
kneTok. JJaboparopnas
pabota «3yuyenue
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIpenaparax»

0.5




n/n

Tema ypoka

KommnuectBo yacos

H Jata n3ydenus ‘

Bcero

KontposbHbie

paboTsl

IIpakTnueckue
paboTh

IJ1aH ¢akt

DNeKTPOHHbIE
ungpoBbIe
o0pasoBaTenbHbIE

pecypcsl

69

NunuBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOT'€HE3

70

3akiaaKa OpraHoB U
TKaHEW U3
3apOJIBIIIEBBIX JIUCTKOB

71

Pocr u pazButue
YKUBOTHBIX.
JlabopatopHas pabora
«BbIsBIEHNE
MIPU3HAKOB CXOJICTBA
3apobIen
TTO3BOHOYHBIX
YKUBOTHBIX)»

0.5

72

PazmHoxenue u
pa3BUTHE PACTEHUII.
JlabGopaTtopHas pabora
«CTpoeHHe OpraHoB
Pa3MHOXCHHSI BBICIITHX
pacTeHuin»
KontponpHas padota

0.5

73

Hctopus ctaHOBIICHUS
U Pa3BUTHS T€HETUKU
KaK HayKH

74

OCHOBHBIE TOHATHS U
CUMBOJIbI T€HETHKH.
JlaGopaTopHas pabora
«Jlpo3oduna kak
00BEKT T€HETUYECKUX
HUCCIIEIOBAHUIN

0.5

75

3aKOHOMEPHOCTH
HaclleI0BaHMs
IIPU3HAKOB.
MonorubpuaHoe
CKpeLIBaHUE.
IIpakTuyeckas padora
"U3yuenue
pe3yJIbTaToB
MOHOTHOPUHOTO
CKpELIBaHUS Y
npo3ohuibr”

0.5

76

IuTonoruueckue
OCHOBBI
MOHOTHOPUHOTO
CKpELIMBaHUS




n/n

Tema ypoka

KommnuectBo yacos

H Jata n3ydenus ‘

Bcero

KontposbHbie

paboTsI

IIpakTnueckue
paboTh

IJ1aH ¢akt

DNeKTPOHHbIE
ungpoBbIe
o0pasoBaTenbHbIE

pecypcsl

7

AHanu3upyroiee
CKpeIIUBaHUE.
Henonnoe
AOMHUHHPOBAHUC

78

JurudpunHoe
CKpeUIBaHHE.
[IpakTuyeckas padora
«3yuenne
pe3yIbTaToOB
JTUTHOPUTHOTO
CKpCIIUBaHUS y
po30GUITB»

0.5

79

[uTosmornueckue
OCHOBBI TUTHOPHUIHOTO
CKpEeIlMBaHUS

80

CrerieHHOE
HacJIeIOBaHUE
TIPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HacCJIeICTBEHHOCTH

T'enetnka noina

83

T'enorun kakx
LEJIOCTHAs CUCTEMA

84

KontponpHas padota
M0 TeMe:TeHEeTHKa

85

M3menunBocTh
MPU3HAKOB. BubI
U3MEHYHUBOCTH

86

MoaudukannoHHas
M3MEHYUBOCTD

87

Bapuaunonsslii psg u
BapUaLIMOHHAs KPUBasl.
JlaGopaTopHas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH.
ITocTpoenue
BApUALIMOHHOTO psiaa U
BapyalMOHHOU
KpHUBOW»

0.5

88

I'eHoTuMueckas
H3MEHYHUBOCTbD.
KomOunatusHast
H3MEHYHUBOCTD




n/n

Tema ypoka

KommnuectBo yacos

H Jata n3ydenus ‘

Bcero

KontposbHbie
paboTsl

IIpakTnueckue
paboTh

IJ1aH

¢akt

DNeKTPOHHbIE
ungpoBbIe
o0pasoBaTenbHbIE

pecypcsl

89

MyranuonHnas
W3MEHUYUBOCTb.
[IpakTuyeckas padora
«Myranuu y
npo3oduisl (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIllMOHHOT O
rporiecca.
OnureHeTHKa u
SIMI'CHOMHKA

91

I'eneruka yenoseka.
[IpakTnueckas pabota
«CocraBieHue u
aHan3 POJIOCIOBHOM»

0.5

92

Mertoapl MEIUITHHCKOMN
T€HETUKH

93

3HaueHne
MEIUIIMHCKOMN
TEHETUKU B
MpeAOTBpAIEHUN U
JICUEHUH T€HETHYECKUX
3a00JIeBaHUM YeJIOBEKA

94

OCHOBHBIE TOHSATHUS
CEJICKIIUH.
JlaGopaTopHas pabora
«M3yuenue coptoB
KyJbTYPHBIX PACTCHHIA
Y TIOpOJ1 JOMAITHUX
KUBOTHBIX»

0.5

95

Metonanl
CEJIEKIIMOHHOM paboTHI.
JlaGopaTopHas pabora
«3yueHnue MeTo10B
CEJICKIIMH PACTCHUI»

0.5

96

JlocTrKeHMs CeeKInn
pacTeHU U KUBOTHBIX.
IIpakTrnyeckas padora

«IIpuBUBKa pacTeHUID»

97

COXpaHeHI/Ie, HU3YYUYCHUC
1 UCITIOJIB30BAHHC
TCHCTUYCCKUX

pecypcoB




n/n

Tema ypoka

KommnuectBo yacos

H Jata n3ydenus ‘

Bcero

KontposbHbie
paboTsl

IIpakTnueckue
paboTh

IJ1aH

¢akt

DNeKTPOHHbIE
ungpoBbIe
o0pasoBaTenbHbIE

pecypcsl

98

buorexHonorus kaxk
HayKa U OTpacib
MIPOU3BO/ICTBA.
[IpakTuyeckas padora
«M3y4yenne 0ObeKTOB
OMOTEXHOIOT UM

0.5

99

OcHoBHEIC
HarpaBJIeHUS
CHUHTETUUECKON
OuoJIOrun
KonTponbhas pabora

100

XpoMOCOMHas U
TCHHAaA MHXXCHCPHA

101

MenunmuHcKne
OMOTEXHOJIOTHHI

102

Pe3epBHbIil ypoK.
[ToBTOpEHME,
00001IcHNE,
cHUCTeMaTH3alus
3HaHUHU

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102

13.5

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOIECCA
OBS3ATEJBHBIE VYEBHBIE MATEPHAJIBI 1151 YYEHUKA

METOINYECKHUE MATEPHUAJIbBI JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CE




