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MOSCHUTEJIbBHASA 3AININCKA

[Iporpamma mo yueOGHOMY mpeameTy "buomnorus" (mamee - Ouonorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHHM (eiepaabHoil paboueil mporpaMmbl BOCITUTAHUS.

VYueOnniit npeamer «buonorus» yriy6néaHoro ypoBHs uizydenust (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble mpeaMertb». CoriacHo mnonoxenusM OPI'OC COO mnpodunbHbIE
yueOHbIe MPEeIMEThl, U3yyaeMble Ha YIIIYOJIEHHOM YpOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
IPU3BaHbl OOCCICYHUTHh IMPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeHUM MpodeCcCHOHANBHBIM U BhICIIUM 0oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHEHTHPOBAaH Ha
IPHOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BHUBAIOIINX
3a/ay, CBS3aHHBIX C MNpoQopUEHTAlUEd O00yYarouuXxcsi U CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHON 00JIacTh HAy4yHOTO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTHUEN, TICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no ydeOHOMYy npenmery "buosnorusa" na€r mpeacTraBieHHE O
Henu M 3ajadax HM3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriyOJI€HHOM
YPOBHE, OlpeeseT o0s3aTeabHoe (MHBapUaHTHOE) TPEAMETHOE COJIEpKaHUE, €r0o
CTPYKTYPUpOBaHHE MO pas3fejiaM M TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKH Y4YeOHOTO TpoIiecca,
BO3pPacCTHBIX OcCOOEHHOCTe oOywatomuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTMH Ha YypOBHE
OCHOBHOro  o0miero oOpa3oBaHusi, Onaromapss 4YeMy MPOCMAaTPUBAETCS
HAIpaBJICHHOCTh HA  MOCJEAYIOLIEeEe pa3BUTUE OHMOJOTMYECKUX  3HAHUM,
OpHEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIIUTAaHUE OEPEeKHOTO0 OTHOIICHUS K OKpYyKaromeld mnpupomHoit cpeae. B
nporpaMmMe MO OHOJIOTMH TaKKe IMOKa3aHbl BO3MOXXHOCTH YUEOHOTO MpeaMera
«buonorusiy B peammsaruu  TpeboBanuit PIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TMPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
¢bopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JIEATEIHLHOCTH
0o0y4Jaronmxcss MO OCBOCHHUIO COJEpXKaHUS OHOJOTHMYECKOr0 00pa3oBaHUS Ha
YPOBHE CpEJIHEro 0011ero oopa3oBaHus.

VYuebnniii npenmer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3oBaHUs
3aBepiiaeT OuoJorMYeckoe oOpa3oBaHME B IIKOJIE W OPUCHTUPOBAH Ha



paciidpeHue U yriayOieHue 3HaHMi OOydYaroIIMXCsi O >KMBOM MpUPOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KIJIETOYHOW OWOJIOTHH, YMOPUOJOTUU U OHUOJIOTHUU Pa3BUTHS,
TeHETUKH, CEIEKIUHN, OMOTEXHOIOT MU, IBOJIIOLIMOHHOTO YUE€HHUS U IKOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha YIriIyOJE€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYaIOIIUXCS K MOCJIEAYIOIIEMY IOJIY4EHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx W OpraHU3alMsSIX  CPEIHETrO
npodeccronanbHoro odpazoBanus. OCHOBY €ro COAepkKaHUsl COCTABIISAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUU  OO0Yy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JEJIOB OMOJOTHU Ha YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3TW 3HaHUS TOMYy4aroT pa3BuThe. Tak,
pacHIMpeHbl W YriIyOJieHbl OHMOJOTrMYecKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHE CBEACHUS MTPUKIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI IS TOCIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OUMOJIOrMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMU 3HAHUSAMHM, MOJYUYEHHBIMU OOYYaAIOIIUMHUCS TPH U3YYEHHUH
(bu3KKU, XUMUH, Teorpaduu U MaTEMATUKH.

CtpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOJbl K HW3YYEHHUIO OHOJIOrUU.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIIOLMN OPraHUYECKOro MHpa Ha 3eMile,
COXpaHEHHus1 OHMOJIOTMYecKoro pasHooOpasusi 1uiaHeTtsl. Tak, B 10 kmacce
U3YYaloTCs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWMOJOTHH, IMOPHOJOTHH U
OMOJIOTUH Pa3BUTHSI, TEHETUKU U CEJEKLHUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOTMHY, AKTyalIM3UPYIOTCS 3HaHMS OOy4YarOIIMXCS IO OOTaHUKE, 300JIO0THH,
aHatomuu, (usnonorun uenoBeka. B 11 kimacce wu3yyaroTcs 3BOJIIOLHMOHHOE
y4eHHUE, OCHOBBI IKOJIOTUHU U YUeHHE 0 Ouocdepe.

VYueOnpiii mnpeamer «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00yJarouMHCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHLIUIIOB U MPaBHIL,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO00pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TIOMYJISIIH,
OHMOLIEHO3a, 3KOCHCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
MCCIIEIOBAHUAX B OMOJIOTHH, IPUKIIAJHBIX aClIeKTax OMOJOTrHYecKuX 3HaHWM. J{ms
pa3BUTUS U TOJACpKaHUS HHTepeca OO0yyaroumxcs K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAEPKAHUU MPOTPAMMBI
o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOW WM MHOM oOjacTh OHOJOTHH, BKJIAJ0OM OTEYECTBEHHBIX M 3apyOeiKHBIX
y4€HBIX B pEUICHHE BaKHEHIIMX OMOJIOIrMYECKHUX U 3KOJOTHUYECKUX POOIIeM.



Lenb uzydenus: yueOHoro npenmera «buonorus» Ha yriryO1EHHOM YpOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOr0 paHra M NPUOOpPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K ONpeAeaEéHHONW 00JacTH
npodeccoHanbHON NEeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO0 3aBe/IeHUs JUISl IPOJOIIKEHUSI OMOJIOTMYECKOT0 00pa30BaHUsI.

JlocTikeHue 1enu u3ydeHus ydyeOHoro mpeamera «buornorus» Ha
yrayOiaEéHHOM YpOBHE 00€CIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE O0YYArOUIUMUCS CHUCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OHUOJOTrMYECKUX CHUCTEM (KJIEeTKa,
OpraHu3M, MONyJslus, BUA, OMOTreoleHos3, ouocdepa); 0 BbIIAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHUY;

O3HAaKOMJIEHHWE OOy4YaloIMXCAd C METOJAaMH MO3HAHUS >KUBOW MPUPOJIBI:
UCCJIeIOBATEIbCKUMH  METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJISpHOH W
KJIETOYHON OWOJOruM, HMOpPUOJIOTMM W OHOJOTMU Pa3BUTHS, TE€HETUKH W
CeJeKUUU, OWOTEeXHOJIOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJe€OHTOJIOTHUH,
9KOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEJIEHUA  OMOJIOTHYECKUX
UCCIEIOBAaHUM B Jlabopatopud W B mpupojae (HaOIOAeHUE, U3MEPECHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJICHHE OOYYAIOUIMMHUCS yYMEHHMSMHU: CaMOCTOATEIbHO  HaXOIWTh,
aHAIM3UPOBAaTh M HCIOJB30BaTh OHUOJOTMYECKYI0 HH(POPMALIMIO; MOJIb30BATHCSA
OMOJIOTMYECKOM TEPMUHOJIOTHENH M CUMBOJIMKOM; YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npoOiieMaM 4eJI0BEYECTBA; OLEHHUBATH IOCJIEACTBHS CBOEU JESATENBHOCTH IO
OTHOIICHUIO K OKPYKAIOIICH TPUPOIHOU Cpelie, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO0  OKPYXAIOMIUX JIFOJACH; OOOCHOBBIBATH ¥ COONIOAATH  MEPBI
npodUIaKTUKY MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBWiia TOBEICHUS B MPUPOAE U
obecrnieueHus: OE30MACHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UPE3BBIUYAMHBIX
CUTyallsiX MPUPOAHOTO UM  TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0yYaIOUIMXCA WHTEIJICKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEH
B TpollecCeé 3HAKOMCTBA C BBIIAIOIIMMUCA OTKPBITHSIMH M COBPEMEHHBIMHU
UCCIIEJOBAHUAMU B OHOJIOTUH, pEIIaeMbIMH €0 MpolOjaeMaMH, METOJ0JOoTHuen
OMOJIOrMYECKOro UCCIIEI0BaHN, MIPOBEICHUS AKCIEPUMEHTATbHBIX
UCCIIEJOBAHUMN, pelIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJEIUPOBaHUS OMOIOTUYECKUX
00BEKTOB U TIPOIIECCOB;



BOCIIUTaHUE Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJENbHBIM €€ 00beKTaM U sIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEJACHUS B TPHUPOJE;
WHTETpallii €CTeCTBEHHO-HAYyYHBIX 3HAHUM;

npuoOpeTeHre  OO0ydyaromUMUCS ~ KOMIETEHTHOCTH B PallMOHAJIHLHOM
IPUPOAOIIONIH30BaHUN (COONIOJICHUE TPaBWII TOBEJACHUS B TPHUPOAE, OXPaHBI
BUJIOB, 9KOCHCTEM, OMOChEpPHI), COXPAaHEHUU COOCTBEHHOTO 3/I0POBbSI U 3JI0POBbS
OKpYXXaromux Jrojaed  (cobmrogeHuss Mep nOporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0E30MaCHOCTH >KU3HEACSITEIIBHOCTH B YPE3BBIUAWHBIX CHUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOMN KU3HU;

CO3/laHMe  YyCJIOBHMA  JUIS  OCO3HAHHOTO  BBIOOpa  OOYYAIOUTUMHUCS
VHIUBUAYaTbHON oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
noclieymneMy MnpodecCuoOHaIbHOMY CaMOOIPECIICHUI0, B COOTBETCTBUU C
WHIVNBUAYATbHBIMU HHTEPECAMH U IMTOTPEOHOCTSIMH PETHOHA.

OO11iee YnCI0 YacoB, OTBEICHHBIX HA U3y4Y€HHE OMOJIOTHMU Ha YTiayOJIeHHOM
YpOBHE cpeliHero ooiuiero oopa3zoBanus, coctaisier 204 gaca: B 10 knacce — 102
yaca (3 Jaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleo).

OT16op opraHu3alMoHHBIX (OPM, METOJIOB U CPEJACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro COoAepKaHWs M HANpaBIEHHOCTH Ha
NPOAODKEHNE OWOJIOTUYECKOTO 00pa3oBaHUST B OpraHU3alMAX  CPEIHEro
npo¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM ITPU 00YUEHUH OMOJIOTUU HA YIITyOJEHHOM YpOBHE
ABIISIETCS TIPOBEJCHHUE JTA0OPATOPHBIX M MpakThdeckux pador. Taxxke ywactue
00y4aroluxcs B BBITIOJHEHUH MPOEKTHBIX U y4EOHO-UCCIENOBATENBCKUX PadoT,
TEMaTHKa KOTOPBIX OMpEAENSAETCS YYUTENeM Ha OCHOBE HUMEIOIINXCS
MaTEPHATBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYUYEHUA
10 KUIACC

CopnepxaHue TmporpaMMbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoi arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6MoJIoTHsI — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs
Ouonornu.  buonormdueckue HAyKM M HM3y4yaeMble UMM MPOOJIEMBI.
OyHAaMEHTaIbHbIE, NPUKIAJHbIE K IOHWCKOBBIE HAy4YHbIE HCCIEHOBAaHUS B
OuoJIoruu.

3HaueHne OHOJOruU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouoioruei. 3HaueHUe OUOJIOTUM B
NPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAUIMHE, CEINbCKOM XO35HCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE PUPOIBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunnent, K. b. Jlamapk, Y. [dapsuH,
VY. I'apseui, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meuynukos, H.
U. Basunog, H. B. Tumodeer-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuipsl 1 cxembl: «CBsi3b OMOJIOTMU C JIPYTMUMH Haykamuy», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

JKuBpie cuCTEMBl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3aIM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIH, OpraHU3MEHHBIN, MOMYISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(Omoreonienotnueckuii), Ouocdepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XUBOTO. JKW3HH Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

N3yuenue xuBbIX cucteM. MeToasl Omonornueckor Hayku. HaGmromenwue,
VU3MEPEHHE, IKCIIEPUMEHT, CUCTEMATU3aLUsA, MeTaaHanu3. [lonsTre 0 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBas runote3a. [lorstie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKA JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI WCKaXX€HUsT pPe3yJbTaTOB »JKclepuMeHTa. llonsatue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOHCTBAa >KMBOM Marepum», «YPOBHU OpPraHU3alHUH KHUBOM
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOro opraHusmay, «buoreonenos», «buocdepa», «Metoab
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  jgabopaTopHoe  OOOpyJOBaHHME  UIsi  MPOBEIEHUSA
HAOJII0ICHUI, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTKpbITUs KiIeTku. Pabotel P. 'yka, A. Jleenryka. Knerounas teopust (T. ILIBanH,
M. Hneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIECTOUYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emokK. JAEKTpOHHass MUKpockonusi. Kougoxanvnuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOT,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOITUI.

O0opynoBaHue: CBETOBOW MHMKPOCKOIN, MHKpPOIpPENnapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpPUATIBLHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snexrpodopes, muddepeHmaTbHOE IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KJIETKU. Makpo-, MHUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u €€ ponp Kak pacTBOpPUTENs, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOperyasiuui. MUHepalibHbIE BEIleCTBA KJIETKU, UX Ouoyoruyeckas
poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKA. buosiormdeckue mnoiuMepbl. benkw.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTyphl OeTKoBON MoOseKyibl. [lepBuunast
CTpyKTypa Oeika, MeNnTUAHas CBi3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
ctpyktypbl. Jlenarypamms. CpoiictBa ©OenkoB. Kriaccudukamms — Oenkos.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.



VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKH, CTepoubl. buomornueckue QyHKIUH
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HYKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. Ilpunnun kommiementapHocTd. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
KIetke. /[pyeue nykneozuompugocgpamor (HTD).CexBenupoBanue JJHK. Memoow
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
CmMpyKmypwl U (OYHKYutl OUOMONIEKYN U UX Komniekcos. Komnvromephwiii ouzaiin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrmipeneneHue XUMUYECKHX DJIEMEHTOB B HEKHUBOU
npupojie», «PacnpeneneHre XUMUUECKUX JIEMEHTOB B )KUBOU MPUPOJIEH.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHune MoJleKynbsl BOIb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOM MOJEKylbD», «CTpoeHHE MOJIEKYJ
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTtopnass  paGora  «MccrmemoBaHue — HYKJIEMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoThyeckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHUSI KIICTKH.



CrpoeHure MpoKapuoOTHUECKOM KiIeTKkH. KiaeTouHas cTeHka OakTepuil U apxeil.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenue u byHKIIMOHUPOBAHHE DYKapUOTUYECKON KJIETKH.
[lnazmatnueckass wmemOpana (riazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Uepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIN
(muddy3us, obneruénHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIK TpaHcriopT). Ilomynmponurnaemocts meMOpanbl. PabGoTa HaTpuii-
KaJIMeBOr0 Hacoca. DHAOLUTO3: MUHOIUTO3, (haronuto3. DK3ouuTo3. Kierounas
creHka. CTpykTypa v QYHKIHH KIETOYHON CTEHKU pACTeHU, IprOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kjaeTkd. OgHOMEMOpaHHbIE OpPraHOMJbl KIETKH: DSHJIOIUIA3MaTUYECKas CeTb
(OIIC), anmapart I'oibKH, JTU30COMBI, UX CTpoeHWE W (DYHKIHUHA. B3amMOCBs3b
OJIHOMEMOpPAHHBIX OpraHou0B KieTkH. CTpoeHHe TrpaHyISIpHOTOPETUKYIYyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'mankuil  (arpaHyispHbIi)  SHAOIIA3MATUYECKHUM
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus 6enxo 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame Ionvoocu. TpaHcnopT
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIiX Ki1eToK. Knertounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KICTKH:  MHTOXOHIPHH,  IUTACTHIBI.
IIpoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpuM u mnactull. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUIABI  (DOTOCHHTE3UPYIOIMIMX  DYKAPHOT.
XJIOpOmIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opraHousl kieTku CTpoeHue U (PyHKIUMU HEMEMOpPaHHBIX
OpraHOM]IOB KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MuxkpodunameHTsl.  AkmuHosviemMukpoguiamenmsi.  MBIIIEUHBIE  KJIETKH.
AxmuHosbie KoMnoneHmuvl HemvlueyHvlx Kiemox. MukporpyOouku. Kiertounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
muToruiasmel.  Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
Mpaucnopm.

Krnerounsie BrmroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpets: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CrTpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpOKApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckass paGora  «M3ydeHwe  JBWXKEHUS  IUTOIUIA3Mbl B
PaCTUTENbHBIX KIIETKaX.

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIMN M reTepoTpodHbI. YuacThe Kuciopoia B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTaau3atopoB. bemku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
NUCMEHMbl U NUSMEHMbl PeaKyUuoHHO20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas a3pl. Pomoodvixanue, Cz-, Cs- u CAM-munuvt
@omocunmesa. IlpogykTuBHOCTh (hoTOCHMHTE3a. BrusHue pazmuvHbBIX (PaKTOpPOB
Ha CKOpOoCTh (poTocuHTe3a. 3HaueHHe (POTOCHHTE3A.

XEMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPUH, KEIE300aKTEepPHH, CepoOaKTepru, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHBIC Opranm3Mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHUS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroBurenbHbIN 3Tamn. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporieccax omonornyeckoro okucnenus. [{uknnueckue peaknun. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaduenma npomoros. Cunmes



AT®: paboma npomounnoi ATD-cumnmaszwvl. IlpeumyiecTBa a’spoOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PHEeKTUBHOCTh SHEPTETUUECKOT0 OOMEHa.

JdeMoHcTpanuu

IMoptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTE3), «IHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYAOBAaHHE JUISl MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydyeHue  KaTaIUTUUECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMUJIa3bl UIIU KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue mpolieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OounocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHennviil Yyuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsie 3a0oneBanust yenoBeka, xkuUBOTHbIX, pactenuid. CIIN], COVID-
19, conmanbable U MEAUITTHCKUE MTPOOITIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.



JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKH.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKui Ko», «Bupycei»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
nenenuto.  IlpecuHretndeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHUYECKHH  H
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariougHbeli  HaboOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — wmuTo3. CTagum MHUTO3a W TPOUCXOASAIIME B HHX

npouecchl. Tunel Muto3a. KapuoknHe3 u muToKnMHE3. buosornueckoe 3HayeHUe
MHUTO3A.

Perynauuss mutoTHueckoro nukia kietkd. [Iporpammupyemasi KieTouHas
ruodesnp — arnomnros.

Kinerounoe sapo, XpomMOcCOMBI, (PYHKUMOHAIbHASATEHOMHKA. Mexanusmbl
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMmbl: «Ku3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkanusa JJHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOpEILKa JIYKa.

JlabopaTropHas pabora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIpEnapaTaxy.

JlabopaTtopnas padora «HabmroneHre MuTO3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue n GpyHKIUHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOECHHA U JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepumu, apxew, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIC
BOJIOPOCIIH, IpyTrHe NPOTUCTHI. KONIOHNaNbHbBIE OpraHU3MBI.



B3auMocBsa3p 4acTei MHOIOKJIETOYHOrO OpraHus3ma. TKaHW, OpraHel U
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: o0Opa3oBaTelbHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GbYyHKIIUH ¥ pacroaoKeHus TKaHel B opraHax pacTeHUH.

TKaHU KUBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEWU: SMUTEIHAIbHAs,
COEeIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUNA WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHUCTEMBI OPIraHOB KUBOTHBIX U 4esioBeKa. O yHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxXHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCAMHEHUST KOCTEM.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PECHUYHOE. [IBM)KEHHE MHOTOKJICTOUYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. llorsomenue BOABI, YIJIEKUCIOIO Ta3a U
MUHEpPAIbHBIX BEHIECTB pacTeHUsIMU. lIuTaHue KMBOTHBIX. BHyTpHUIONOCTHOE U
BHYTPUKJIETOUHOE MHuIleBapeHue. [IuTaHne mO3BOHOYHBIX >KUBOTHBIX. OTAEINbI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie kene3bl. [luineBapurtenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pactenuil. Jlpixanue ;kuBOTHbIX. Juddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHasi cucTeMa 4YesioBeKa. MeXaHu3M BEHTWIIUUMUA JETKUX y MTHIL] U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Beigenenue y opranusmoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyond. OpraHbl BblaeneHus. DunbTpanus,
CeKpelusa U 00paTHOE BCACHIBAHME KaK MEXaHWU3Mbl Pa0OTHI OPTaHOB BBIICTICHUS.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOM U BBIACIMUTENIBHON cuctemMamu. Beigenenue y



MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii M WUCTHI MNPOCTEHIIMUX. 3aluTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacrBa nacCUBHOM M XMMHUYECKOU 3aIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX NPOU3BOJHEIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerapa). BocranurenbHble OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazppaxxumMocte ©  perynsiivsi |y OpraHusmoB. Pazmpaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTb ©  peryiasiuust y
pacteHuil. PocToBbIE BEHIECTBA U NX 3HAYEHUE.

HepBhuas cucrema u pediektopHas peryysius Yy XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIIOLMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTJEibl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHast perynsanus M SHIOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. J[eMCTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtaiamo-runoguiapHas
cucrema.

JdemMoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuipel u cxembl: «OIHOKJIETOYHBIE BOJOPOCHHN», «MHOTOKIETOYHBIC
Bogopocnn», «bakrepum», «lIpocrenmmey», «Opranbl LBETKOBBIX PACTEHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBpie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue NUCTOBON MIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJIeT YeIoBeKay,
«lInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

CUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpbleuHas CHUCTEMA,
«BprgenutenbHas cucteMa», «IHAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbY,
«Ammynurer»,  «KuiieuyHononoctuole», «CxeMa  NHUTaHUS  PACTEHUID,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUIPHDY,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epssi», «HepBHas
cuctema poeib», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema  mTuiy, «HepBHas — cucrema
MIIEKOTIMTaroIuX», «HepBHas cucrema uenoBekay, «Pedexcy.



ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPOINPENApPaThl TKAHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOKHX, UBBIE AK3EMIUISIPbl KOMHATHBIX pacTeHHi, repOapuu
pacTeHUN pas3HbBIX OTACJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETBI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBeKa,
o0opy0BaHMEe 11 JEMOHCTPALIUK TOYBEHHOTO U BO3/YIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia u OelIKOB MoJ IeHCTBUEM (PEpMEHTOB, 000PYIOBaHUE IS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
IBIXaTEJIbHBIX JBUKEHUH, MOJIENI TOJIOBHOT'O MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTtopuas paGora «/3yueHre OpraHoB IIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOXkeHHE U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecroyioro  pa3MHOXKEHHUA:  I[OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. llonoBeie kneTku, win ramersl. Menos. Craguu
Mmero3a. [loBenenue xpomocoMm B Meiioze. KpoccnHrosep. buonornuecknii CMbICI
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasButue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CtpoeHue
MOJIOBBIX KIJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBuiyaibHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPUOJIOTUS — HAayKa
0 Pa3BUTHH OPraHU3MOB. Mopghocenez — 00na u3 2nauvix npooiem dIMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum sMOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenume. Tumbr  npoGreHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opobnenue. bnacmyna, munol
onacmyn. OCoOCHHOCTH JIPOOJICHHS MIICKOIMTAONINX. 3apOABIIICBBIC JIUCTKH
(racTpymsiuus). 3aKiaJKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHE 4YacTe pa3BUBAIOLIErOCs 3apojpliia (SMOpUOHANbHAS WHAYKLHSA).
3aknazka IUTAHA CTPOEHMS JKMBOTHOIO Kak pE3yslbTaT HEpPapXUUECKHX
B3aMMOJICHCTBUI TE€HOB. BimsHue Ha 5SMOpPHOHAIIBHOE pa3BUTHE Pa3TUYHBIX
(aKkTOpPOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HempsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrmyeckoe 3HAYEHHE NPSIMOrO0 M HENPSMOIO



pa3BUTHUSA, UX PACIIPOCTPAHEHUE B IpUpoAe. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YyesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U uenoBeka. [lepnoabl oHTorenesa uenoBeka. CTapeHUE U CMEpTh Kak
OMOJIOTMYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pactrenuil. ['ametodutr u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B IMpoiecce Meno3a.
l'amerorene3 y pacteHuidl. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. llneman.

Tabnuiel u cxembl: «BererarnBHOoe pa3MHOXKEHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHANB», «Pa3MHOKEHHE HSBIIICHBDY,
«Pa3MHOXeHUe TUApbD, «Meio3», «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
SIMIEKJIETKU U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HENpsAMOE pa3Butue», «Pa3Burume wmainckoro xyka», «Pa3Burue capa”Humy,
«Pa3Butne mArymkmw», «JIBoMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUIN,
«CtpoeHne ceMsH OJHOIOJIbHBIX U JABYJOJBHBIX PACTECHHI», «KU3HEHHBIN UK
MOPCKOM  KamycTbl», <« KU3HEHHBIM UUKI MXa», <«OKW3HEHHBIM  LUKI
ManopOTHUKA, «KU3HEHHBIN LUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparsl SHIEKIECTOK U
CIIEpMaTO30U/I0B, MOJIEIb «L MK pa3BUTHS JISATYILIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTnueckas padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHOB Pa3MHOMXKEHHUSI BBICIIMX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hcropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Mengens, I'. ne @puza, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. KonemioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKUE MOHITUS U CUMBOJIBL. | 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUIETIbHBIE TEHbI, aJbTEPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ TE€HETUKHU: TUOPUAOJIOTUYECKUN,  IUTOJIOTHUECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUN.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. U.
BasuioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuibl U cxembl: «MeToIbl TeHETUKI, «CXeMbl CKPEIIUBAHUS.

Jlabopatopnass paGora «Jlpo3oduna kak OOBEKT TI'€HETUYECKUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MenHzaenss — 3akKOH

eAMHO00pa3us ruOpUI0B MepBoro nokoneHus. [Ipasuno nomuuupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. LlUTonornyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIIMBaHus. [ MmoTe3a YucToThl ramer.

AHanu3upyooniee cKpemnBanue. [IpoMeKyTouHbIA XapakTep HACIEAOBaHHUS.
Pacmiennenue npu3HakoB pU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeupanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HACJIEJOBaHUsA  IPU3HAKOB. [uTonornyeckue  OCHOBbI  JUTHOPUAHOIO
CKpEILUBaHUA.

CuemnienHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuemieHHOe
HACJIEOBAaHNE T€HOB, HAPYLIEHUE CLEIUICHHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nmosma. XpoOMOCOMHBIM MEXaHU3M OIPEAENEHUS Toa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMmeTHbIM MOoJ. |'eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nNpu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMonencTBhe HeauleNbHbIX T'€HOB.
Kommnementaprocts. Onucras. [lonmumepusi.

'eHeTMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a
TaKXKe (PU3NOJOTUYECKUX MPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (YHKIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmdyeckue acmeKTbl KOHTPOJIS U
M3MEHEHUS HAClIEJICTBEHHON MH(POPMAIIMH B MOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubl u cxemsl: «[lepBoiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3akoH
Menpens», «AHanusupymollee ckpemuBaHue», «HemoaHoe 1oOMUHUPOBaHUEY,
«CrenyieHHOEe HacleoBaHWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka mosay,



«Kapuotunn uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nTuimy,
«MHOX€ECTBEHHBIN aJlJICaIu3M», «B3auMoIeiCTBHE T€HOBY.

OGopynoBanue: MOJIeIb JUISI  JIGMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
TUOPHJIOB TIEPBOTO TIOKOJICHUS M pacHISIVICHUS IPU3HAKOB, MOJIEIb s
JIEMOHCTPAIlMM 3aKOHA HE3aBUCUMOIO HACJEIOBAaHUS ITPU3HAKOB, MOJECIb IS
JEMOHCTpAIlMU CIICMJIEHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpoIpenapar: «Jpo3oduiay.

IIpakTuueckass padora «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO
CKpCIIUBAHUSA Y APO30(PHIBD».

IIpakTuueckass  padora  «/3ydyeHue  pe3yabTaTOB  JAUTHOPHIHOTO
CKpCIUBaHUS Yy APO30(PHIBDY».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTMna u cpeAnl npu  (GopmupoBaHuU (PeHOTHMA.
N3MenunBoCcTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BubI
M3MCHUYMBOCTH: HEHACJICACTBCHHAS U HACJICACTBCHHAS.

MoaudukanmoHHass U3MEHYMBOCTh. Posb  cpensl B hopMuUpOBaHUM
Moau(puKaMoHHOW M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MOAU(PHUKALMOHHON
M3MEHUYMBOCTH.

I'enorunuueckas n3MeHUMBOCTh. CBOMCTBA TE€HOTHITMUECKON M3MECHUYHUBOCTH.
Buapl reHoTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunatuBHass M3MEHYMBOCTH. Mei03 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYHUBOCTH. P0OJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUH
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BUIA.

MyTranmonHass HW3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUUMPOBAHHBIE MyTalMd. SnepHele u
nuToIia3MaTuiyeckue mytanuu. CoMaTHYeCKUE W TMOJOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHUS MyTauuil. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX PSIJIO0B B
HacneactBeHHo u3meHunBoctyu (H.M. BaBunoB). BuesnepHas M3MeHYHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa U dNUEHOMUKA, pPONb SNULEHEMUYeCKUX @Gakxmopos 8
HAC1e008aHUU U UBSMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS8 )Y OP2AHU3MOB.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Buagsl  u3MeHYMBOCTHY», «MoauduKarmoHHas
U3MEHYHUBOCTDY, «KomOuHaTHBHAS W3MEHYHUBOCTBY, «Meiio3y,
«OnnonmoTBopeHuey, «l 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTarmiiy.



O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTCHH,
pucyHku (¢pororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «Hccnenoanue 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON HM3MEHYUBOCTH. llocTpoeHue BapHAIlMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.

IIpakTuueckas padora «Mytaruu y Apo3odunsl  (Ha TOTOBBIX
MUKpOTIpEnapaTax)».

Tema 14. I'eneTuka yes10BeKa

Kapuotun uyenoBeka. MexayHapoAaHass mporpamMma HCCIE€AOBaHUS T€HOMa
yeyjoBeKka. MeTonpl  HM3y4eHMST TEHETHMKH  4YEJIOBEKa: TE€HEaJlOrnyecKui,
OJIM3HEIOBBIH, IUTOTCHETUYECKHIA, MONYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE OnpeeIeHne TE€HOTHUIIA!
MIOJTHOT€HOMHOECEKBEHUPOBAHNUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE€ C ITOMOIIbBIO
[M[[P-ananu3a. HacnenctBenHble 3a00ieBaHKs YesloBeKa. | eHHbIE U XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. boyie3HW ¢ HACIEACTBEHHOM MPeapacioyiOKEHHOCTHIO.
3HaYE€HHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAIICHUU U JICYEHUH T€HETHYECKHUX
3a0osieBaHUI uenoBeKa. MeauKo-reHeTUYeCKoe KOHCYJbThpoBaHue. CTBOJIOBbBIE
KJIETKU. [IOHSITHE «T€HETUYECKOro rpy3a». DTHYECKUE ACIEKThl UCCIECIOBAaHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEOBEKa K
bU3UYECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKpY>Karolieh cpeabl. ['eHeTnueckas
MPEIPACIIONOKECHHOCTD YETOBEKA K MATOJIOTHSIM.

JdemMoncTpanuu

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJlbl U3YyUYEHHUS] TEHETUKU
yesoBekay, «I 'eHeTuuecKue 3a00JIeBaHUs YETIOBEKaY.

IIpakTnuyeckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukainuss W CeNeKIus. 3apoXKJICHHUE CEJCKUUH U JIOMECTHKAIIUH.
Yuyenne H. W. BaBunmoBa o IleHTpax TpOUCXOXKIEHUS W MHOTOOOpa3Hs
KYJbTYPHBIX pacTeHUW. POnp cenekuuu B CO3JAHUM COPTOB PACTEHHUM M HOPOJ
#uBoTHbIX. CopT, mOpoaa, wTaMM. 3aKOH T'OMOJIOTUYECKHX PSIJOB B
HaciaeAacTBeHHOM wm3MeHumBoctH H. WM. BasumoBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.

Meronpl ceneknMoHHON paboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIA H
VHJIUBHUAYaTbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanne
npou3BoAUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIICHKH
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ moMoIIbio aHanu3a JIHK.

HckycCcTBeHHBIH ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboThI.
PagnanroHHbI 1 XUMAYECKUM MyTareHe3 Kak MCTOYHUK MYTalHWi y KYJIbTYPHBIX



¢opm opranusmoB. lcnonab3oBaHHE T€HOMHOI'O PEJAKTUPOBAHHS U METOJOB
pexoMOuHaHTHBIX JIHK /1t momydeHrs ucxoaHOro MaTepHaia Jiisi CEJICKITUH.

[Tonyuenue MOJIUTUIOU/IOB. BuayrpusugoBas ruOpUIN3aIns.
bnuskopoacTBeHHOe  cKpemiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelIMBaHue, WId ayTOpuauHr. ['erepo3uc u ero mnpuduHbl. Mcmoib3oBaHue
retepo3uca B cenekuud. Otmanénnas rubpuausanus. [Ipeomonenue Oecruioaus
MEKBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTeHUI U )KUBOTHBIX. «3e1éHas
DesonoOYULY.

CoxpaHeHHE U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poAMYed s CO3JaHMS  HOBBIX COPTOB U THUOpPHUJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaweHue u ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cywecmsayioumux u co30aHus Ho8blX NOpoo, JUHUL U KPOCCO8, 8
MmomM 4Yucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHLIX UCCLe008aAHUL,
nepeoosulx uoeti U nepcneKmusHbIX MmexHoI02UlL.

JdemMoHncTpanuu

[Toprpersr: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuubl u cxembl: «L{eHTpBI MPOUCXOKIAEHUS U MHOTO00Opa3usl KYJIbTYPHBIX
pacTeHHi», «3aKOH TOMOJOTHYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenekuumn», «Otnanéanas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3ydeHue COpTOB KyJbTYPHBIX PACTEHHUU U IOPOJ
JOMAITHUX >KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHue METOIOB CENEKIIUA PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN.

Jkckypeusi «OCHOBHBIE METOJbI U JOCTHMKEHUS CEJIECKUWH PACTCHUH H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOpPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/JI0rus U CHHTETHYECKasA OMOJIOTUs

OOBeKThI, HCMONb3yeMble B OHWOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC
KYJbTYpHI, MUKPOOPTaHU3MBI, 150.4 XapaKTEpUCTHUKA. TpagunuonHas
OMOTeXHOJIOTHA:  XJIeOOMEeUeHHe, TMONYYCHHE KHCJIOMOJIOYHBIX MPOIYKTOB,
BUHOAENe. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECCKUX
texHonorui. [IponzBoacTBo Geska, aMUHOKUCIIOT U BUTAMUHOB.

Co3iaHne TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO ITOJIYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB,
CoJIep>KalIiX HE BCTPEYAIOIIHUecs B MPUPOie OMOCUHTETUYECKUE TTYTH.



Knerounass mnxkenepus. Meroapl KyJbTypbl KIETOK U TKaHEW PAaCTCHUHU H
KUBOTHbIX. KpuoOanku. Comarudeckass TruOpuau3aluss U  COMATUYECKUN
smOpuorene3. lcmonp30BaHWE TaruIOWIOB B CEJIEKIMH pacTeHuil. [lonyuenue
MOHOKNIOHANIbHBIX anmume. Mcnoav3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKius
SMIEKIIETOK U KIOHUPOBAHHME JKMBOTHBIX. METON TpaHCIJIAHTALMM SIIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHANbHO20
DA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMocoMHasi W TeHHass WHXKeHepusa. VICKyCCTBEHHBId CHUHTE3 TI€HAa U
koHcTpyupoBanue pexkomounantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIoCcT>KEHUs W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  WHKEHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOIEMbl TEHHON HH)KEHEPUHU.

Memununckue OuotexHosnoruu. [loctrenomuas uudposas meaununa. [11P-
JIMarHocTuKa. MeTa0oJIOMHBIN aHaiu3, TeHOLUEHTPUYECKUH aHaldu3 MpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. McCIOnb30BaHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OumoumkeHepus i pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHUsSl KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEpPHOro OMOMpUHTHHTA U ckaddosauHra
JUISL pELLIEHUS 3a/1a4 [TEPCOHAIU3UPOBAHHON MEAUIMHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEIbI0 O0ECMEeUeHUs KOMOMHUPOBAHHOMU
3amuThl OoT Bo3Oyauteneid OPBU, ycTaHOBiieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanuss PHK-cogepxanmx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAcHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuupl n cxemsl: «/Mcrnonb30BaHNE MUKPOOPTAHU3MOB B IMPOMBILIIIEHHOM
IPOU3BOJCTBEY, «KireTrouHas nHxeHepus», «I ' eHHass HHKEeHEPUD.

JlabopaTtopHasi padora «/3y4ueHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «llomydyeHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKekypeusi «bUOTEXHONOTHS — BaKHEWIIAash MPOU3BOJAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOCTRO)».



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OoOy4aronIMMHUCsT TPOrpaMM CpeIHero oOmero oO0pa3oBaHUs: JUYHOCTHBHIE,
METaIrpeIMETHbIE U NPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yJIbTATOB OCBOEHUS MPOTPaMMBbI 110 OHOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKOM UJIEHTUYHOCTU — TOTOBHOCTU K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuOJOruw,
yeneHanpaeienHoe pazsumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCS PYKOBOJACTBOBATHCS B CBOESH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPbI, CHOCOOHOCHU CMABUMb TISTN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JIOCTUTAIOTCS
B EIMHCTBE YYEOHOM W BOCHHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TpOIlEcCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXEHUSI K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTApLIEMYy MOKOJICHHIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaAuIMsIM MHOTOHaIMOHAJIbHOrO Hapoaa Poccuiickoit ®denepanuu, Opupoae U
OKpYKarolIen cpeie.

JImdHOCTHBIE pE3yJdbTaThl OCBOCHHS Yy4yeOHoro mpenmera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE MKU3ZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJI€ B YACTH:

1)rpa:xaaHCcKoOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUNMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPUYECKON JESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX W TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOMX JIEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[O3HABaTEJbHBIX M MCCIEIOBATEIbCKUX 3aa4, YBaXKUTEIbHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TpaXXTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH IMEpe.l
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoda Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEHUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeitHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute (OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBAaTh CHUTYAllMI0 W MPUHUMAaTh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHS ILEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBHM C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE 3MOIIMOHAIBHOTO BO3ICUCTBUS KUBOM MPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

NOHMMaHUE W peaju3aius 3/I0pOBOrO M 0Oe3omacHoro oOpas3a >KHU3HU
(3mopoBo€  THUTaHWE, COONIOJIEHWE TUTUECHUYECKUX TpaBWI W HODPM,
cOalaHCUPOBAHHBIM pEXUM 3aHATUA W OTHAbIXa, pEryjspHas Qu3nyeckKas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3/I0pPOBbIO;

NOHUMAaHUE I[EHHOCTH TMPaBWJ HHIUWBUIYAIBHOTO M  KOJJICKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHHE IIEHHOCTH MacTEpPCTBa, TPYI0JIIOOHE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UWHTEpeC K pa3inudHbiM cdepaM MnpodhecCUOHATBHONU NIeITeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U TMyTeH HX
pelieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MPHOOpETacMble MPU H3YYCHUU OHOJOTUU
3HAHUST W YMEHUS TMPU PEIICHHH TNPOoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECUS B DJKOCHUCTEMaX, OXpaHy BHUJIOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEH  OKPYKaAIOIIEH
IPUPOAHON Cpejie, YMEHHE MPOTHO3HPOBATH HEOIATONMPHUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;



HaJIMYKUE PA3BUTOIO 3KOJIOIMYECKOTO MBILUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYJbTYphl KaK CpEACTBa
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
NpeiCTaBiIeHus 00 OKpYXKarolleM MUpE KaK O €JIMHCTBE IMPHUPOJIbI, YelOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pElIaThb PEecypcHble  MPOOJIEMbl  pa3BUTHS
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IEJIbI0 MOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh HHIMBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMS y4ueOHOTo mpeameTa «buosorus»
BKJIFOYAIOT: 3HA4YUMbIe MJi1  (OPMHUPOBAHHUS MHPOBO33PEHUS] OOydaArOITUXCS
MEXTUCHIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUHbIE TOHSATUS, OTPa)KaIoIIHe
IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CcHeluuKky MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIlleCTBO, IHEPTHs, SIBIEHUE, IPOIIEeCC,
cUcTeMa, Hay4yHbIH (pakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,

UCCIIEJIOBAHNE, HaOJII0IEHHE, U3MEpPEHHUE, AKCIIEPUMEHT u
JpyTHE);YHUBEPCATIbHBIE y4eOHbIe JNENUCTBHS (mo3HaBaTeIbHBIE,
KOMMYHHUKaTUBHbIC,  PEryJATHBHBIE),  oOecrneuuBamomue  QopMUpOBaHUE

(YHKITMOHAIBHOW TPAMOTHOCTH W COIMAJbHONW KOMITETEHIIMA OOYJarOIINXCs;
CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIIOIb30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIE,
MHUPOBO33PCHUYECCKHE 3HAHWSA W yHUBEpPCAIbHBIC yYeOHbIC JIEHCTBHUS B
NIO3HABATEIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrate wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3zoBanuss y oOywatomerocs OyayT cHOpPMHpPOBAaHBI TO3HABATEIHHBIC
YHUBEPCAIbHBIC YIeOHBIC TCUCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YIeOHbBIE
NCHCTBUS, PETYJSITUBHBIC YHHUBEpPCAIbHBIE YyUeOHBIC JEUCTBHS, COBMECTHAs
NEATCITbHOCTD.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa3oBaHUs JIOJKHBI OTPAXkKaTh:

OBJanenune YHUBEPCAJTbHBIMU y4eOHBbIMU Mo3HABATEJIbHBIMHU
NefCTBUAMM:

1)0a30Bble JJoruyecKue AeHCcTBHUS:

CaMOCTOSITeILHO  (hopMynmHpoBaTh W aKTyalU3UpoOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHWM MPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanm3a, CUHTE3a, CPaBHEHMS, KiIacCUpUKaIIU, 0000IIEeHHs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATHUH (BBIICIATh UX XapaKTepHbIC NMPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMH TMOHITHSIMH ),

OTIPENCIATh IEIH JSATCIbHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPUU UX
JTOCTH)KEHHUS, COOTHOCUTD PE3YJIbTAThI ACSITEIIHHOCTH C TOCTABJICHHBIMHU LIEIISIMHU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JUIsl 0OBSICHEHUS (PAaKTOB U SIBJICHUU
YKUBOU MPUPOJIBL;

CTPOHUTH JIOTMUECKHWE PACCYXXJCHHUS (MHAYKTHUBHBIC, JICIYKTHBHBIC, IIO
AQHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B paccMaTpPUBaEMbIX
SBJICHUSX, ()OPMYJIUPOBATH BHIBOJIBI U 3aKTIOUCHHS;

MIPUMEHSITh CXEMHO-MO/ICTbHEIC cpeacTBa JUIST peCTaBICHUS
CYIIIECTBCHHBIX CBS3¢H M OTHOIICHWW B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIAH pEIIEHUsl MPOOIEeMbl C YYETOM aHaiu3a MMEIOLIUXCA
MaTEpHAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUMI AEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYQJIbHOTO U1 KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2)0a30Bbl€e HCCJIE0BATEIbCKHE 1eHCTBUA:

BJIJIETh HaBbIKAMHU Y4€OHO-UCCIIEI0BATENIbCKON U MPOEKTHOM JESATENBHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJ/IOB PEIICHUs MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOb30BaTh PA3JIMYHBIE BUJbI JEATEIBHOCTH IO TOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/ITaHUU YY€OHBIX U COLMATIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NESATENbHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajaavy,
BBIIBUTAaTh THUIOTE3y €€ pElIeHHUsl, HaXOAMTh apryMEHThl JUIsl JOKa3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHMUS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LIEJICHANPABICHHBIM MOWCK IMEpeHOoca CPEACTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 M MPAKTUYECKYIO0 00IacTu
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NPEUIaraTb OPUTMHAJIBHBIE MOAXOJbl U PELIEHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAIU3UPOBAThH



UHGOPMAIINIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTHIECKH OICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAaIMU, HEOOXOIUMOM ISl BBIMOJHEHUST yUeOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckor nHGpopManuu (Cxembl, rpaduku, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa IMpH padore ¢
OWoJornYeckor HWH(pOpMaNUE: TPUMEHATh XUMHYECKHE, (Qu3ndeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIBI, (GOpMyInbl, abOpeBUATYpY, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHWUS WM 3alUTBl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1)o0menne:

OCYIIECTBIIATh KOMMYHUKAIIMH BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJOre WM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHUS TIpejiaraeMon
3a/1a4¥, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3HIIMHI JIPYTHUX YYaCTHUKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CIIOCOOaMu OOIIECHUS W B3aWMOJCHCTBHSI, TTIOHUMATh
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eSITeIbHOCThD:

MOHUMATh M WCIIOJH30BaTh MPEUMYIECTBAa KOMAHIHON M WHJIWBHUIYATbHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;



NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
001t pe3yabTar mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEICHHE B PA3JIUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJIATHBHBIMU JAeHCTBUSIMU:

1)camoopranusanus:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHWM I1I€JIEBbIE U CMBICIOBbBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIIKax MO OTHOIICHUIO K KMBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO NESITEIbHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHON
JNEATEIBHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOATEJIbHO COCTAaBJISITh IUJIaH pEIIeHHs NpoOieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLIHUsSIM;

pacuupsATh paMKy y4eOHOro nmpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JenaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0NACTAX 3HAHWM, TMOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIA H
KyJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHBBI B AECATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOLIECCOB, HUX PE3YIbTATOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JJIsi OLIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIXKEHUIO;



IPUHUMATh MOTHBBI M apryMEHThl APYTMX NpH aHaJIU3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

3)npunsaTHe cedsl U APYTrux:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBbI M apryMEHThl JAPYIMX M[pH aHAJIU3€ PE3YyIbTaTOB
NeSITENIbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C TO3UIUH JIPYTOro 4eJI0BEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHUSI COJEpXaHUs Yy4yeOHOTO MpeaMera
«buonorusi» Ha yrayOJnEHHOM ypOBHE OpPUEHTUPOBAHBI Ha oOecreyeHue
npoduibHOro  oOyueHus  oOydarommxcss  Ouosorud. OHM — BKIIIOYAIOT:
crienrduyeckue st OMOJOTUN HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPNPETALIMU U NPeoOpPa30BAHUIO 3HAHUM, BUJIbI JIESITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX, a TAKXKE B
pEAbHBIX KU3HECHHBIX cUTyauusx. [IpenmeTHble pe3yabTaThl MPEACTABIEHBI MO
rojaM U3y4eHUs.

[IpeameTHBIC pe3yabTaThl OCBOCHUS ydeOHOTO Tipeamera «buomorus» B 10
KJlacce IOJMKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTe W pOJM OWOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBCHHO-HAYYHOW KApTHUHBI MUpPa, B
MO3HAHUU  3aKOHOB NPHUPOJBI U  PEIICHHH MpoOdJieM  palMOHAIBLHOIO
PUPOAOTIONIH30BAHUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJI0T Y,

BIAJCHUE CHCTEMOH  OHOJIOTMYCCKMX 3HAaHHMH, KOTOpas  BKIIOYAET:
OCHOBOITOJIATAIOIMINE OWOJIOTHYECKUE TEPMHUHBI M TOHSTHS (PKU3HB, KJIETKA,
opraHusM, MeTaboNM3M, TOMEOCTa3, CaMOPETYJSIHS, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi TeOpHst
HacienctBeHHoct T. Moprana), yuenus (H. WM. BaBunoBa — o 1nentpax
MHOTOOOpa3usi ¥  TMPOUCXOXKACHHUS  KYJIbTYpHBIX  PACTeHM),  3aKOHBI
(emrHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro  HacienoBanuss [.Menaens, TOMOJIOTMYECKHX  PSAIOB B
HacJIeICTBEHHOH N3MEHYUBOCTH H. n. Bagsusoga), MIPUHIUATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYyYHOTI'O IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEPEHHE,
HaOII0/IeHNUEe, SKCIIEPUMEHT);



YMEHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuil, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPraHOB U CUCTEM
OpraHOB pPACTE€HUM, >KUBOTHBIX, YEJIOBEKa, IHPOIECCOB IKU3IHEACITEIbHOCTH,
IPOTEKAIOIMX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKUX
poueccoB: 0OMeHa BelecTB (MeTabonu3M), MPEeBPALCHUs] SHEPTUU, OpOKEHUs,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHesa, AMOpUOreHe3a, MOCTIMOPHOHAIbHOIOPA3BUTHS,
Pa3MHOXKEHHUS,  HMHJIMBUAYaJIbHOIO  DPa3BUTHS  opraHu3Ma  (OHTOIE€HE3a),
B3aMMO/IEUCTBUS F€HOB, T'€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHaBJIMBAaTh B3aWMOCBS3M MEXJy OpPraHOMJAaMH KJIETKH U HX
(GYHKIMSIMH, CTPOSHHEM KIETOK pa3HBIX TKaHEW W WX (QYHKIUSIMH, MEXITY
OpraHamMd W CHCTEMaMH OpPraHOB y pAacCTCHHM, XWUBOTHBIX W YEJIOBEKa M WX
(YHKIMAMM, MEXIYy CHUCTEMaMHM OpPraHOB M MX (QYHKUMAMH, MEXKIY dTalaMmu
oOMeHa BeIIeCTB, dTaaMH KJIECTOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu >MOPUOHAIBHOTO Pa3BUTHS, T€HOTUNIOM U (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpejibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC TMPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHHUIA, )KUBOTHBIX U YEJIOBEKa,

YMEHHE MCIOJb30BaTh COOTBETCTBYIOLIME aPTyYMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJIsl JI0KAa3aTEIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHUE pelIaTh OMOIOTUIECKUE 3a]]a4t, BBISBIISITh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMI OMOJIOTUYECKUMU TIPOIIECCAMH U SBIICHUSIMH, J€TaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHHH TOJIyUYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINOIHATh JA0OOPATOPHBIE U MPAKTUYECKHE padOThI, COONIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBbHBIMH
cpeacTBamMu, (QOpMyIUpys LeJdb HUCCIEIOBAHMS, AaHATU3UPOBATH IOJYYCHHBIC
pe3yNabTaThl U I€TaTh BHIBOJBL;

YMEHHE Yy4acTBOBaThb B y4e€OHO-HCCIIENIOBATENbCKOM padoTe mo OHoJoruw,
AKOJIOTUM U MEIUIMHE, TMPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  IMOJYYCHHbIE  pe3yJdbTaThl HAa  YYCHHUYECKUX
KOH(EPEHITUSX;

YMEHUE OLIEHWBAaTh 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
oOmactu  OuoysorMd ¥ MeAMUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JlaHUE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymiel mpodecCuoHaIbHOU
JIESITEILHOCTU B 00JacTH OWUOJIOTHU, MEAUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJILCKOTO XO3SIMCTBA, MUINEBOM MPOMBIIIEHHOCTH, YIIAyOasTh MO3HABATEIbHBIN
UHTEpPEC, HAMIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MpOQeccuu u
IPOJOJIKEHNE OMOJOTUYECKOrOo 00pa3oBaHUA B  OpPraHU3AIMSAX CPEIHETO
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHBIe pe3ynbTaThl OCBOEHUA yueOHOTO mpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyUYHON
KApTUHBl MHUpa, B TO3HAHUHM 3aKOHOB MPHUPOABI M PEIICHHU SKOJIOTHYECKHUX
npoOsieM 4YeloBEeYecTBa, a TakKe€ B PEHIEHMH BOIPOCOB PAIIMOHAIBLHOIO
IPUPOJIONIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K TIPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHY;

YMEHHE BIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIHOYAET
OMpeJeNeHUs] W IOHUMAHWE CYIIHOCTH OCHOBOIOJIAralolux OUOJIOrMYEeCKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcUcTema, Ouocdepa), OHONOrHUYECKUE TEOpUU
(aBosrorinonHas reopus Y. JlapBuHa, CUHTETUYECKAs TEOPHS ABOJIOIUH), YUCHUS
(A. H. CeepuoBa — 0 nmyTax M HamnpaBlieHUsX 3Boitonuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrsa K. M. bopa), mpaBuna (munumyma HO. JluOuxa,
AKOJIOTMYECKON MUpaMUIbl SHEPruM), Tumnore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh  OCHOBHBIMH  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucaHue, W3MEpeHHE, HAONIOJCHHUE, DKCIICPUMEHT), CIOCO0aMH BBISIBICHUS M
OIICHKH aHTPOIOTE€HHBIX U3MEHEHU B PUPOJIE;

YMEHHE BBIJCIATh CYIICCTBCHHBIC TMPU3HAKHA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIEro, ABIXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUUECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI OBOJTIOIMN HA TEHOMOH I OMYJISIINAH,
PUCTIOCOOJICHHOCTH OPTaHMW3MOB K cpeie OOWTaHWs, YepeOBaHUs HAIPABICHUM
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBS3M MEXKIYy MPOIECCAMH 3BOIIOLINH,
JIBKYIIUMU CHJIaMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJIATh  OTJIMYUTENIbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCITIOCOOJICHHOCTh BHUJIOB K Cpejic OOMTaHWs, aOMOTHYECKUX U OHOTHYCCKHUX



KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€H OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOIEHHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME aAPTYMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIHMKY JIJIsl JI0Ka3aTeIbCTBA POJACTBA OPTaHU3MOB PA3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHUS, CAMHCTBA
YeJIIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAHEHUS MHOrooOpas3usi BHUIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIbI U YETOBEUECTBA;

yYMEHHE peliaTh OUOJIOrHYecKre 3aauu, BbIABISATh MPUUYMHHO-CIIEICTBEHHbIE
CBSI3U MEX]y UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI ¥ IPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHME BBINOIHATh JTA0OPATOPHBIE U MPAKTUYECKHUE pabOThl, COOMIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMECHTAIbHBIMU
cpenctBamMu, (GOpMYIHpPYs 1eJib HCCIEeNOBaHUSA, AHAIU3UPOBATH TOJyUYEHHbIE
PE3yNbTATHI U JIeJIaTh BEIBOBI;

yMEHHE y4acTBOBAaTh B y4e€OHO-HCCIIENOBATEILCKOM paboTe 1Mo OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTaBIATH  IOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHUUYECKHX
KOH(EepEeHIUSX;

YMEHHE OIICHUBATh THIIOTE3bl M TEOPUU O TIPOMCXOXKICHNUHN JKU3HHU, YEITOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIACACTBUSAX M CIIOCO0aX MPEIOTBPAIICHHUS
r100aIbHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oynymied mnpodeccuoHanbHON
JESATENHHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHHU, TPUPOIOTIOIL30BAHUSI, METUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITHLCKOTO XO3SAWCTBA, MHUIICBOU
IIPOMBITIUICHHOCTH, YTAyONsTh TO3HABATEIbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEW mpodeccun U MPOJOJDKEHHUE
OMOIOrHUeCcKOro 00pa3oBaHusl B OPTaHHU3AIUSAX CPETHETO MPO(EeCcCCHOHANIBHOTO U
BBICIIET0 00Opa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonauuectBouacon DJIEeKTPOHHbBIE
Ne HaumenoBanuepasaesioB u
(undposrbie)
n/nm | TeMIporpaMMbl Bcero | Kourtpoabubiepadorsl | [IpakTnuecknepaéoThl
o0pa3oBaTe/ibHbIepecypChl
1 buonoruskaknayka
2 JXKuBble cucTeMBI U UX U3y4YEHHE 2
3 BuonorusikieTku 0.5
4 XUMHUYECKassOpraHU3aUSKICTKH 10
5 Crpoenne v PyHKITUUKICTKH 8
5 OOMeH BelIecTB U MPEeBpaIlCHHE 9 1
JHEPTUU B KICTKE
7 Hacnencrsennast ungopmanus u 9 05
peanuzanus €€ B KIETKE
JKu3HEHHBIMIIMKIIKIETKH 6 1
Crpoenne 1 QyHKIIUHOPTaHH3MOB 17 1.5
10 Pa3zmHOXeHHE 1 8 15
Pa3BUTHEOPTaHU3MOB
I'eneruka — Hayka o
11 HACJIEACTBEHHOCTH ¥ U3MEHYHUBOCTH 2 0.5
OpPTaHHU3MOB
12 3aKOHOMEPHOCTHHACIICACTBEHHOCTH 10
13 3aKOHOMEPHOCTHU3MEHUYUBOCTH 6
14 I'enerukauenoBeka 3 0.5
15 CenexuusopraHu3mMoB 4 1
16 buorexnonorus u 4




CUHTETHUYECKAIOMOIOTUsT

17

PesepBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME

102

13




HOYPOYHOE IVTAHUPOBAHHUE

10 KJIACC
Ne KonauuecTBouacon
Harausy JyiekTpOHHBbIeM(PPOBHIEOOPA30B
n | Temaypoka Bce KoHTpoabHbI IMpakTnyeckn
YyeHusl aTeJbHbIepecypChl
/ ero | epadoThl epadoThI
n
1 buonorus kak KOMILJIEKCHas HayKa U 1
KaK 4aCcTh COBPEMEHHOI'0 00IIeCTBa
2 JKuBble cUCTEMBI U UX CBOWCTBA 1
3 YpoBHEBast OpraHU3aIUs KHUBBIX 1
CUCTEM
4 HcTopust OTKPBITUS U U3YUCHUS 1
kneTku. Kinerounasreopus
Mertonbl MOJIEKYIIIPHOU U
KJICTOYHOW OMOIOTHH.
[TpaxTnueckas padora «3yuenue
5 METOJIOB KJIETOUHOM Onooruu 1 0.5
(xpomarorpadusi, sekTpodopes,
g hepeHInaTbLHOS
neHtpudyruposanue, [1L[P)»
6 XUMHUYECKUN COCTAB KIETKU 1
7 MuHepanbHbIC BEIIECTBA KIETKU, UX 1
Ouonornueckas poib
Opranuyeckue BEIIecTBa KIETKH —
8 oenku. JlabopaTopHas pabora 1 0.5
«O0Hapy)eHne OEIKOB C TTOMOIIBIO




Ka4CCTBCHHBIX peaKHHﬁ))

CoiicTBa, knaccupukanus u

9
GbyHKIMHN OeNKOB
10 Opranuueckue BelecTBa KIeTKu —
YTIIEBOJIBI
11 Opranuueckue BelecTBa KIeTKu —
JIVTTHTBI
Hyxknennoseie kucinotel. JJTHK 1
PHK. JIabopaTtopnas pabora
12 «HccrnenoBanne HYKJICHHOBBIX 0.5
KHCJIOT, BBIJICIIEHHBIX U3 KIJIETOK
Pa3InYHBIX OPTaHU3MOBY»
13 Crpoenue u pynkiuu ATD. Ipyrue
nykieozuarpudocharsl (HTD)
CexBennpoBanue JIHK. Meronsl
14 | reHOMUKHU, TPAaHCKPUITOMUKH,
MIPOTEOMHKH
15 MeTtozs! CTpYKTYpHOI OHoIoruu
16 Tunel knerok. [Ipokapuornueckas
KJIETKA
CrtpoeHne 3yKapHOTHUECKOM KIETKH.
17 | IlpaxTtuueckas pabora «3ydenue 0.5
CBOMCTB KJIETOUYHOM MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OpraHOUAbI
1g | KIeTKH. [IpakTuueckas pabora 05

«3yueHne NBUKEHHS TUTOIIIA3MbI
B PaCTUTEJIBHBIX KIETKAX




20

[TosyaBTOHOMHBIE OPTaHOMIbI
KJIETKU: MUTOXOH/IPUH, TUIACTUIBI.
JlaboparopHast pabora
«HMccnenoBanue mia3mMonusa u
JICTITa3MOJIH3a B PACTUTEILHBIX
KJIETKaX)»

0.5

21

HememOpanHble opraHouAbl KJIETKU

22

Crpoenue u pyHkuuusIpa

23

CpaBHuUTENbHAS XapaKTePUCTUKA
KJIETOK 2yKapuot. JlaboparopHas
pabora «/3ydyeHue cTpoeHus KIETOK
Pa3IMYHbIX OPTAaHU3MOBY»

0.5

24

AcCCUMWIALINS U JUCCUMUTISIUS —
JIB€ CTOpOHBI MeTabonu3Ma. THurbl
obmeHa BeriecTB. JIJabopaTopHas
pabora «/3ydeHue KaTaTuTHIECKON
aKTUBHOCTU (hepMEHTOB (Ha
MpUMeEpe aMHJIa3bl MU KaTanasbl)»

25

DepMEHTATUBHBIN XapakTep
peaxIuii KIeTOYHOr0 MeTadoIu3Ma.
JlabopaTtopHas pabora «3y4yenue
(epMEHTaTUBHOT'O PACIETUICHUS
nepoKcuIa BOJ0pOa B
pPacTUTENbHBIX U )KUBOTHBIX
KJIETKaX»

0.5

26

benku-akTuBaToOpsl M OEJIKH-
UHTUOUTOPBI

27

ABTOTPOGHBIATHIIOOMEHABEIIECTB




28

dorocunres

Xemocuntes. JlaboparopHas pabota

29 «CpaBHeHHE ITPOIIECCOB 0.5
(dboToCcHHTE3a U XEMOCHHTE3a
AHa’poOHBIE OpraHu3Mbl. Buibt
30 Oposxenusi. Jlaboparopras paboTa
«CpaBHEHHE MPOLIECCOB OPOXKEHUS U
JIBIXQHHS
31 AspoOHBIE OpraHU3MBbl. JTaIlbl
HHEPreTUIecKOro oOMeHa
DHeprus MeMOPaHHOTO TPaJueHTa
32 | mnporonoB. Cunre3 AT®: pabora
npoToHHOU AT®-cHUHTa3bI
33 PeaknuuMaTpu4HOr OCUHTE3a
34 Tpanckpunuus —
MatpuuHbliicnHTe3 PHK
35 Tpancnsamus u e€aTanbl
36 Komuposanne amuHokucnor. Ponb
pubocoM B OMocrHTE3€e Oenka
37 Opranuzanus reHoMa y IpoKapuoT U
DYKapHOT
38 MounekynsipHble MEXaHU3MBbI
HKCIPECCUU TEHOB Y 3YKapuoT
Bupychl — BHEKJIETOUHBIE POPMBI
gg | KM3HH U o0JIUraTHBIE apa3UTHI. 0.5
[TpakTuueckas padora «Co3nanue '
MOJICJTH BHPYCa»
40 | BupycHble 3a00neBaHMs YeTOBEKa,




JKHUBOTHBIX, paCTeHI/Iﬁ

HanorexHoa0ruu B OMOJIOTUU U

41
MEIUIINHE

42 JKU3HEeHH BN KIIKIIETKA

43 | Marpuunsniicunte3 JJHK
Xpomocomsl. JlabopaTopHas pabora

44 | «3yyeHue XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpEenapaTax»»

45 JleneHneKIeTKH — MHTO3
Tunsl kinerok. Kapuokunes u
uTokuHe3. Jlaboparopuas pabora

46 «Ha0mronenre MuTO3a B KIIeTKax 0.5
KOHYMKA KOpeIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 | PerynauuspKu3HEHHOT OLIMKIAKIETOK

48 Opra"nu3MKakeInHOEIIEI0e
Txanu pactenuit. JlaboparopHas

49 | pabora «M3yueHue TKaHen 0.5
pacTeHui»
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 | JlaboparopHas pabora «3ydeHue 0.5
TKaHEW )KUBOTHBIX)
Opranbl. CuCTEMBI OPTraHOB.

51 | JlaGoparopuas pabora «/3yueHue 0.5
OpPraHOB I[BETKOBOT'O PACTCHHS»

52 OnoparenaopraHu3mMoB

53 | JIBM)KEHHEOPraHW3MOB

54 | IlutaHueopraHu3MOB




IIutanue MO3BOHOYHBIX KHBOTHBIX.

55 [TumeBapuTenpHas cucreMa
YeoBeKa

56 | JlprxaHmeopraHu3MOB

57 JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX
Y YeJIOBEeKa

58 | TpaHcOpTBEMIECTB Y OPraHU3MOB
KpoBeHocHas cucrema

59 | MO3BOHOYHBIX )KUBOTHBIX U
YeIoBeKa

60 Brigenenue y opranu3smMoB

61 | 3ammray opraHu3MOB

62 | HMmmyHHascucTemMayenoBeka

63 PaznpaxuMocTh U perynsnus y
OpraHU3MOB
['ymopanbHas perynsus u

64 | D»HIOKpUHHAS CHCTEMA KUBOTHBIX H
YeJI0BeKa

65 | DopMBIPa3MHOKCHHUSIOPTAHU3MOB

66 | IlomoBoepazMHOXKEHHE

67 | Meiio3
["amerorenes. O6pa3oBanue u
Pa3BUTHE MOJOBBIX KJIETOK.

68 | JlabGoparopHas pabora «3yyenue 0.5
CTPOCHHMS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpenapaTax»»

69 WuanBHyanbHOEpa3BUTHEOPTaHU3M

OB — OHTOI'CHEC3




70

BaKJ'IaI[Ka OpraHoB U TKaHeH u3
3apOAbIIIEBLIX JIUCTKOB

71

Poct u pa3BuTHE KHBOTHBIX.
JlabopaTtopHas pabora «BrisiBieHHe
MPU3HAKOB CXOJICTBA 3aPOJIBIIICH
MI03BOHOYHBIX KHBOTHBIX

0.5

72

PazMHOXeHHe 1 pa3BUTHE PACTCHUM.
JlabopaTtopHnas pabora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIUX
pacTeHumn»

0.5

73

HCTOpI/Iﬂ CTAHOBJICHUA U PA3BUTUA
TCHCTUKH KaK HAYKH

74

OCHOBHBIE TIOHSTHUS] © CHMBOJIBI
renetuku. JlaboparopHas pabora
«/Ipo3odumna kak 0OBEKT
IeHETUYECKUX MCCICIOBaHUI

0.5

75

3aKOHOMEPHOCTH HACJIEI0BaHUS
Mpu3HAKOoB. MoHOTHOpHUIHOE
ckpeurBanue. [Ipaktudeckaspabora
"M3yueHunepe3yabTaTOBMOHOIMOPH T
HOTOCKpEUIUBaHUs y Ap0o30¢puib"

0.5

76

[{uTONMOrN4eCKHEeOCHOBBIMOHOT HOPHU
JTHOT OCKPEIIUBAHUS

77

AHanu3upyroueecKpeuBaHue.
Henonnoenomunuposanue

78

JuruOpuiHoe CKpelrBaHue.
[TpakTuueckas padora «3ydenue
pe3yabTaTOB TUTHOPHUIHOTO

0.5




CKPELIMBAaHUA Y APO30(DUIBI

I_[I/ITOJ'IOFI/I‘-ICCKI/ICOCHOBLII[HF I/I6pI/IIlH

7 OTOCKpEIUBaHUS

80 CueruieHHOEHaCIe JOBAaHUETIPUZHAKO
B

81 XPpOMOCOMHASATEOPUSHACIEICTBEHHO
CTH

82 | TI'enerukamona

83 ['eHOTHIIKAKIEIOCTHASICUCTEMA

84 ['eneTnueckuii KOHTPOJIb PA3BUTHS
pacTeHHi, )KUBOTHBIX U YeJIOBEKa

85 M3MeHYMBOCTBIIPU3HAKOB.

BunsimsmeHunBoCTH

86 | MoaudukanmoHHATU3MEHUYNBOCTh
BapuauuonHsslii psag u
BapHaIlOHHAs KpHUBasl.

JlabopaTtopHnas pabora

87 | «HccnenoBanue 3aKOHOMEPHOCTEH 0.5

MOIM(DUKAIIMOHHOW U3MEHYUBOCTH.
[TocTpoeHnneBapralliOHHOrOpsia 1
BAPUALIMOHHOUKPUBOW»

88 ['eHOTHIINYECKASTI3MEHUYNBOCTb.
KomOuHaTHBHASIN3MEHYUBOCTh
MyranroHHas U3MEHUYUBOCTb.

89 [TpakTuueckas pabora «MyTtamuu y 05
Jpo30¢ITHI (Ha TOTOBBIX '
MUKpOIIpenaparax)»

90 | 3aKOHOMEpPHOCTH MYTALIMOHHOTO




npotecca. DNUTeHETHKA U
SIUTCHOMHKA

91

I'eneruka yenoBeka. [IpakTuueckas
pabora «CocTaBiieHrEe U aHAIN3
POIOCIOBHOM

0.5

92

MeTtoapIMe TUITUHCKONTEHETUKHT

93

3Ha‘I€HI/IC MGHHHHHCKOﬁ TCHCTHUKU B
MPEIOTBPAIICHUH U JICUCHUU
TeHETUYECKHUX 3a00IeBaHMIi
YyeJIoBeKa

94

OCHOBHBIE TIOHATHSI CEJICKIINN.
JlaGoparopHas pabota «3yuenue
COPTOB KYJIBTYPHBIX PACTCHUH 1
MOPOJI IOMAITHUX KUBOTHBIX)

0.5

95

MeTozbl CeeKIIMOHHOM paboThlI.
JlaboparopHas pabora «3yuenue
METOJIOB CEJICKIIMH PACTECHHID

0.5

96

JlocTHKEeHHUS CENIEKIIUU PACTEHUN U
KUBOTHBIX. [IpakTHueckaspabora
«IIpuBUBKapacTeHuD»

97

CoxpaHeHue, u3y4eHue u
HUCIIOJIB30BAHUEC I'CHCTUYCCKUX

pecypcoB

98

buotexHonorus kak Hayka u
OTpaciib MPOU3BOJICTRA.
ITpakTueckas padora «3ydenne
00BEKTOB OMOTEXHOIOT I

0.5

99

OCHOBHLIeHaHp ABJICHUACUHTCTHUYCCK




olibuonoruu
10
0 XpOMOCOMHAas1 U T€HHAsAUHKEHEPUS 1
10
1 MemuunHCKHEeOnOTEXHOIOTUI 1
10 PesepBHbiii ypok. [ToBTOpeHue,
5 000011eHHEe, CHCTEMATU3aLIUS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 10 135
[MPOI'PAMME 2 '




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

VYuebnuk: buonorus. 10-11 ki1.: yaeOHUK 1715 00111e00pa3oBaTeIbHBIX
yupexaennii / A.A.Kamencknii, B.B.Ilaceunuk, A.M.Pyb1os: - M.,
[Tpoceemenue. 2020 .

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

Meronunueckoe nocodue k yueOnuky A. A. Kamenckoro, E. A. KpukcyHoga,
B. B. [Taceunuka «buonorusa. O0uasononorus.bazossiitypoBens. 10—11
Kj1accel» aBropa B. B. ITaceunux.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1. Buomorus - 10 knacc - Poccuiickas ainekrponHas mkosa (resh.edu.ru)

2. Buneovypoxku u koucrektsl O0mas ouonorug 10 knace (PIOC)
(videouroki.net)

3. https://college.ru/pedagogam/modeli-urokov/po-
predmetam/560/3184/?ysclid=Imcab34seu750890302

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANUCHIO

MYHULUMUNAJIbHOE BIOAXETHOE OBLLEOBPA30BATEJ/IbHOE 11.09.23 15:29 (MSK) Mpoctas nognucb
YYPEXXAEHMUE "CPEQHSASA OBLLLEEOBPA3OBATEJIbHASA LLKOJIA N°2 .
HUKOJIAEBKA", MakapoBa CseTnaHa MocundosHa



https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/10-class/obshchaya-biologiya-10-klass/?ysclid=lmbogdwxdf406377554
https://videouroki.net/video/biologia/10-class/obshchaya-biologiya-10-klass/?ysclid=lmbogdwxdf406377554
https://college.ru/pedagogam/modeli-urokov/po-predmetam/560/3184/?ysclid=lmcab34seu750890302
https://college.ru/pedagogam/modeli-urokov/po-predmetam/560/3184/?ysclid=lmcab34seu750890302

