


MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuum mnpenojaBaHuss ydeOHoro mpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxeHusM DOIOC COO mnpoduibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3AHHOTO C OHOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MTPEAMETHOE COJep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OWMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO TpeaMeTa
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JarommMXxcst MO OCBOCHHIO CONEPKaHUS OMOJOTWYECKOTO 0Opa3oBaHWs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.



VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OHMOJIOTHUH, SMOPHOJOTUUM U OHOJOTHUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUSHUS U DKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouojornyeckoro  oOpa3oBaHMsi B By3ax UM OpraHU3alUsIX  CPEIHETro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, [OJIYYEHHBIX TPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHE. Tak,
pacmdpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIATHOTO U TOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYAIOUIUMUCS NpPU HU3YyYEHUH
bu3UKK, XUMHUH, TeoTpadyu 1 MaTEMaTHUKH.

Crpyktypa mporpaMMmbl 1o yudeOHOMYy mnpeametry '"buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI UM DBOJIOIMOHHBIN TMOAXOABI K W3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBbBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliy, 3BOJIOLMN OpPraHMYecKoro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH W CHUHTETUYECKOU
OMOJIOTHH, AKTyaJM3UPYIOTCS 3HAHUS OOydYarommxcs Mo OOTaHMKeE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydaroTCsi 3BOIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buosnorus» mpu3zBaH  00ecleYUTh  OCBOEHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, MPUHITUIIOB U TPaBUJ,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IMOMYJIsSIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTHH, MPUKIIAIHBIX aCTIEKTaX OMOJIOrMYecKuX 3HaHui. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH HapsAy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
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TOM uiau MHOW oOjacTu OMOJIOTHUH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOPETeHHE YMEHH
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydeOHoro nmnpeamera «buonorus» Ha
yri1yONIE€HHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEIYIOIIMNX 3aa4:

OCBOEHHE OOYYalOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IpaBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSIX OHMOJOTHYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHUE OOYYaroMMXCsi C METOJAaMU TO3HAHMs JKUBOW MPHUPOJIBL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOW OMOJIOTUH, HSMOPHUOJOTUU U OHOJOTUU PA3BUTHS, TEHETUKH W
CEeNIeKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIbHOTO  TMPOBENEHUS  OMOJOTHYECKUX
UCCeNoBaHUM B JjabopaTtopum W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMHYECKHMU U  3KOJOTHUYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCJIEICTBUS CBOEH NEATEIBHOCTH IO
OTHOIIICHUIO K OKpPYXKalIlel NpUPOAHOM cpeae, COOCTBEHHOMY 3J0POBBIO U
3MOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpBI
npo@rIakTUKKU UH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOAHOTO UM  TEXHOTEHHOTO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Y 00y4arONIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TMPOIECCE 3HAKOMCTBAa C BBIJAIOUIMMHUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjIeMamMH, METOI0JIOoTHeH
OMOJIOTHYECKOTO UCCIIEIOBaHMS, IPOBEJCHHUS AKCIIEPUMEHTAIBHBIX
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WCCJICIOBAHNM, PENICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SBJICHHSIM; (POPMHUPOBAHHE IKOJIOTHICCKOM,
TCHETUYCCKOM TpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B TIPUPOJIE;
WHTETPAlNHA €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
IIPUPOJIOTIONB30BAaHUH (COOIOACHUE TPAaBWJI TIOBEIEHUS B TMPHUPOJIC, OXPaHbBI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3IOPOBBS U 370POBbSI
OKpyXarolmux JoAel  (coOmogeHuss Mep npoduiakTukd — 3a00J1€BaHUM,
oOecrieueHre 0€30MAaCHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMU HHTEPECAaMH M IOTPEOHOCTSIMH PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTMH Ha YIITYyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBaHus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 Jaca B Heiento), B 11 knacce — 102 gaca (3 yaca B HEZIENO).

OT60p opraHuzanMoHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUS OUOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKU €ro COJAEp KaHWs U HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMsl B OpraHU3alUsaX CpPEaHETo
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUH OMOJIOTUN HA YIIIYyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Takxke ydactue
OOy4YaroMMXCs B BBIMOJTHEHUH MPOSKTHBIX W Y4eOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPEIEISETCS ydUTeJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpatkas uctopusi pa3BuTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseii, I'. Menaens, B. 1. Bepuaackui, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBINA, KJIECTOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyuaroniye >kMBbI€ CUCTEMbI HA PA3HBIX YPOBHIX OpraHU3alUU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HynmeBast runotesa. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdUd KUBOKI
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
V3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopatopHoe  oOOpyIOBaHUE  JJIsi  MPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
V3YUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Kcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HeHTpu(dyrupoBaHue, KyJbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, aektpodopes, aubdepeHuaIbHOe HEeHTPUGYTUPOBaHUE,
[T11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOpEryisiquu. MuHepanabHble BELIECTBAa KJIETKU, MX OHUOIOrmyeckas
pob. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckne BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBs3b. BTopuWuHas, TpeTWdyHas, YEeTBEPTUYHAS
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cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonornyeckue Gpynkmum 6emkoB. [Ipuotnsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJIUCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOJIOB.

Jlumunet. I'uapodunsHo-TUApOdOoOHBIE cBOMcTBA. Kitaccudukaus munuaos.
Tpurmunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1Me CBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun kommiementapuoctu. [lpaBuno UYapradda. Crpykrypa
JAHK — nBoiinast cniupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas OuojOrHs: OMOXMMHYECKHE U OHO(DH3NUECKHEe HCCISTOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKyl. Moodenuposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYI U UX KoMniekcos. KomnvromepHuiti Ousain u
Opeanuyeckul cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankimh,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuubr n cxembl: «llepuognveckass TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJIEKYJb», «CTpOEHHE MOJICKYII
yriieBoaoB», «CTpoeHHe MOJEKyJl JUNuaoBy», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBanue: XUMHUYECKasl TOCyAa U 000PYyT0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OEITKOB ¢ TOMOIIBIO KAYeCTBEHHBIX
peakuuii».

JlabopaTtopnass  padora  «lccienoBaHue — HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMH KICTKH



Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure NpoKapuoTUIECKOU KiIeTku. KinerouHast cTeHka OakTepuidl U apxew.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHONM W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u (GYyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeru€énnas auddysus), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaeMocts MeMOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Huromna3zma. [uro3omns. Lutockener. JIBuxkenne nuromina3Mbl. OpraHoubl
kieTkn. OnHoOMeMOpaHHBIE OPTraHOWIbl KJIETKU: JHJOIUIa3MaTH4eCcKas CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIeTKH. CTpOoeHHUE TPaHYJSIPHOTO PETUKYIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekpetopHas QyHkius anmapata ['onbmxu. Moougurxayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kietounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbl  KIETKH:  MUTOXOHAPWUM,  ILJIACTU[BI.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHbIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIINX PACTEHUM.

HememOpanubie opranouapl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmel. MBbIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounsri
neHtp. CTpoeHHWE U JBWKEHHE IKIYTMKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. Ob6onouka siapa, XpoMaTHH, KapHoIUia3Ma, SAPBIIIKA, UX CTPOCHHUE U
byukiuu. SnepHbiii OenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE PaCIOIOKEHUE
XpoMocoM B uHTep(ha3zHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHA — THUCTOHBL. /Jlunamuxa s0epHou 00010YKU 6 Mumose. HoepHbiil
Mpaucnopm.



Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKApUOTUUECKON KIIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

JlabopaTtopnass padora «l3ydyeHue CTPOEHHUS KIETOK Pa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydueHune cBOMCTB KJIETOUHON MEMOPAHBD.

JlabopaTtopunasi padora «lccnegoBaHue IJI1a3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpallleHUe JHEPIUHU B KJIeTKe

AccUMHIIALINAS U TUCCUMMIISIITIUS — IBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHue kieTku: mnpeBpanieHne AT B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOpOB. benku-
aKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BeHIeCTB B KieTke. DorocuHTEs.
AnokcueenHbvlli U oxcuceHHbll omocunmes y odaxmepuii. Ceemocobuparowue
nuUeMeHmyvl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJIOpOIiacToB B IpoLecce
dbotocunTeza. CBeroBas u TeMHOBas gasbl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. 1lpoaykTuBHOCTh doTOCHHTE3a. BiusiHue pa3nuuHbiXx (akTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IpoaykTel OpokeHHMS U UX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.
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AspobHbie OpPTaHU3MBI. Orarbl JYHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHbBIN 3Tan. I TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonorndueckoe oKucIeHUE, UIN KIETOUYHOE JbIXaHue. Pojib MUTOXOHIpUI B
npolieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeusi memoOpanHoeo epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «IHEpreTuyeckuit oomen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XEeMOCHUHTE3M.

O6opynoBaHHEe: CBETOBOM MUKPOCKOI, 00OpPYIOBaHHUE JI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun mMarpuuHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKkui
KOJ, €ro cBoucTBa. TpaHckpunuus — wMarpuunbli cunTe3 PHK. IlpmHummnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsiums u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcenoBust O6uocuHTeza Oenka. KoaupoBanue amMuHOKUCIOT. Ponbk pubocoMm B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IpoIIECCOB B KieTke. KiieTounblii romeocTas.

Bupycer — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHEe
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
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JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupychbie 3a0oeBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN/, COVID-
19, conmanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz donvuux maccugos («bigdatay)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCcTpaMuA

[Toptpetsi: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuubl u cxembl: «buocunres Oenkay, «['eHeTnueckuit kon», «BUpych»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounslit 1uki, ero mnepuoabl M peryisinua. Wurepdaza u MuTO3.
Oco0eHHOCTH TMpOLIECCOB, MpOoTeKawIKux B HHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTHUYECKUN), CUHTETUYECKUU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) TIEPUOIbI HHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — permmukanms. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aAHTUNAPAILIECIBbHOCTb.
Mexannsm permmkanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoOTHUIl. JIUMIOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omonoruunbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 n nuToknmHe3. buosormyeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO0 IMKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe snpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu Kiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKI KIETKH», «MmuTo3», «CTpocHHe
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapathl: «MHUTO3 B KJIeTKax
KOpEIIKa JIYKay.

JlaGopaTopnass  pabdora  «/3ydyeHue  XpoOMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.
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JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKIJIETOYHBIE,
KOJIOHHAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMoCBsA3p 4acTell MHOTOKJIETOYHOIO OpraHuszMa. TkKaHW, Oprassl H
cucTeMsl opraHoB. Opranusm Kak exuHoe uenoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHa,
MIOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudeckasd. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacnoIokKeHUs TKaHEH B OpraHax pacTeHUH.

TKaHU JKMBOTHBIX M Y€JIOBEKAa. THIIBI XKUBOTHBIX TKAaHEW: DIIUTEIUAIIBbHAS,
COCJIMHUTENbHASA, MbIIIEeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple W TeHEepaTHMBHBIE OpraHbl pacteHud. OpraHbl u
CHUCTEMBI OPTaHOB KMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUNBI COEINHEHUS KOCTEH.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTIOKJIETOUHBIX PacTEHUIl:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX paboTa.

[Intanne opranu3moB. llorymomeHue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [InTaHue XKMBOTHBIX. BHyTpunosiocTHOE U
BHYTPHMKJIETOYHOE MHIEBapeHre. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
MUILIECBAPUTENBHOTO TpakTa. I[lumeBapurenbHble kene3bl. [lnieBapuTenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue ;xuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxaTrenbHasi IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. J[pixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas CHCTEMa dYejnoBeKa. MeXaHW3M BEHTWIALMM JIETKUX y NTUL U
MiIeKonuTaromux. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
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KpoBeHocHass cucTemMa TO3BOHOYHBIX JKMBOTHBIX M 4yesnoseka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KkpoBooOpamieHusi. DBOJIIOLMOHHBIE
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepala u €€ peryisuus.

Beinenenne y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokparturesbHble Bakyoiau. Opransl BblaeneHus. PuiabTpanus,
CeKpelrsi U 00paTHOE BcachIBaHHE KaK MEXaHM3MbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHME MOYH Y YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuil M UUCThl MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAaCTEHUM.
Kyrukyna. CpencrBa macCCUBHOM U XUMUYECKOM 3aIUThl. DUTOHIUBI.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOU3BOAHBIE.
3amuTa opranu3zMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOpaJbHbIA UMMYHUTET. BpoxAEHHBIH W NpUOOPETEHHBIN crnenupuIecKuii
UMMyHUTET. Teopust KIOHaNbHO-celeKTUBHOro mmmyHutera (II. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. POJIb BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ©M  perymsiqus 'y OprauusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpakumMocTe W perymanus y
pactenuid. PocToBbIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrekTopHas peryssiius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIOLNOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbpHas perymnsuus U 3HAOKPUHHAsA CUCTEMAa >KMBOTHBIX MU YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBsA3b HEpBHOW M SHIOKPUHHOM cucTeM. [umnoTtaniamo-runoguiapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIHN», «MHOTOKIETOUHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHUE
HaceKoMbIxX», «TkaHu pactreHuit», «KopHeBble cuctembl», «CTpoeHue cTediis,
«CTpoeHre JNHCTOBOM IUIACTUHKWY, «TKaHW >KMBOTHBIX», «CKEJET 4eloBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
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CHUCTEMA, «Hepsnas CUCTEMaAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieunomonoctHeie», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHE HOKIEBOro uepBsi», «HepBHas
cucremMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrema
npecMbikatomuxcs», «HepBuas  cucrema  nrtuny, «HepBHas — cuctema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHMX, UBbI€ AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTECHUH,
pacuierieHus Kpaxmaiia U OelnKoB NoJ IeHCTBHEM (PEPMEHTOB, 000PYAOBAaHUE IS
JIEMOHCTPAILIUK OMBITOB TI0 U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEel pacTeHHIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecrosoe (BKIIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYIISAIUS,
dbparmeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [lomoBble kieTkn, wian rameTtel. Meio3. Craauu
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICi
M€Ho3a M TIOJIOBOTO TIporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

IIpenzaponsiieBoe pazsutue. ['ameToreHes y ;kMBOTHBIX. I10710BbIE XKeTe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe © SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyua mopgoecenoe u mooenu mopghozenesa. Craauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munol
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onacmyn. OCOOGHHOCTH NPOOJECHUS MIICKONMUTAIONIUX. 3apOBIIIEBhIE JINCTKH
(racTpyssinus). 3akiaJKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUAC 4YacTell pa3BUBAIOIICTOCSA 3apojbllia (SMOpPHOHALHAS WHIYKIIHSA).
3akiajKka TIUIaHa CTPOCHUA JKMBOTHOTO Kak pe3ysibTaT HEPapXUUYECKUX
B3aMMOJICHCTBUN TeHOB. BiusHHMe Ha >MOpPHOHAIBHOE pPa3BUTHE Pa3TUYHBIX
(haKTOPOB OKpYKAIOIIEH CPEIbI.

Poct m pasButhe XuBOTHBIX. IlocTamOpmoHanbHblli nepuoa. llpsmoe wu
HempsMoe pa3Buthe. PaszButue ¢ wmetaMopdo3oM Yy OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAaYCHHE MNPSIMOrO MU HENpPsIMOIO
pa3BUTHUA, UX PACOPOCTpaHEHHE B Mpupoje. Tumsl pocrta KUBOTHBIX. DakTOpBI
PEryJIIU POCTa KUBOTHBIX U yeroBeka. CTaiuu mOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX M 4esoBeKa. [leproabl oHTOreHes3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJIe pacTeHud. OOpa3oBaHMe CIOp B Ipolecce Meio3a.
['amerorene3 y pacreHuid. OIUIONOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOIiHOE OIJIOJIOTBOPEHME Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHE CEMEHH.

MexaHu3MBbl peryJaiuyd OHTOIeHE3a Y PACTCHUHN 1 )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. [lIneman.

Tabmuiel u cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI OecCronoro
pPa3MHOKEHUS», «Pa3MHOXEHHE XJIaMHJAOMOHAJb», «Pa3MHOXEHHE HBIJICHBI»,
«Pa3MHOXeHue TUApbY, «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHue
ANIEKIETKH M criepMaTo3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne narymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

OO6opy0oBaHME: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparsl SUIEKICTOK MU
CIIEpMAaTO30UI0B, MOAENb «I UK pa3BUTHUS JATYIIKNY.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax».

IIpakTuyeckasi padora «BrplsiBieHHE NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX YKUBOTHBIX).

Jlabopatopnass paGora «CrTpoeHHE OpPraHoB pPa3MHOXKEHUS BBICIIHX
pacTeHu».
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Tema 11. I'eHeTuka — HayKa O HaCJeACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mennens, I'. ne @puza, T. Moprana. Posib 0T€UE€CTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. KonbeuioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSI, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  [UTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanumn

[Toptpersl: I'. Mengens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. NU.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®uwimunuenko, H. B.
Tumodees-PecoBckuii.

Tabauiel 1 cxembl: «MeToIbl TeHETUKIWY, «CXEeMbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHenss — 3aKOH paclICIUICHUs MNPU3HAKOB. [luTosiorndyeckue OCHOBBI
MOHOTHOPHJIHOTO CKpEIIUBaHMs. [ UITOTe3a YMCTOTHI raMeT.

Ananuzupymolee ckpemuBaHue. [I[poMexXyTOUHbIM XapakTep HacJieI0BaHMUS.
Pacuiernyienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaCJICJIOBAHUS MIPU3HAKOB. [luTomornyeckue OCHOBBI JTUTHOPHTHOTO
CKpEIIUBAHUA.

CueruieHHoe HacienoBaHue npusHakoB. PaGotel T. Moprana. CuemieHHoe
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy TreHaMHh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXAHU3M OINPEIEIECHUS M0ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIM IoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanre Npu3HaKoB, CLIETJICHHBIX C TTOJIOM.

['eHotun kak 1enocTHas cucrema. [IenoTponus — MHOXKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBINM amienu3M. BzaumMojaeincTBue HeaJedbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [Tonmmmepusi.
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['eHETMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a
TakKe (PU3MOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTHUeCcKEe MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acneKTbl KOHTPOJS U
U3MEHEHUS HACJIEeICTBEHHOW MH(OpMAIIUU B TOKOJICHUIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuiel u cxemsl: «IlepBbIit U BTOpoil 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHamM3UpyoOLIIEe CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CueryieHHOE Hacle/IoBaHWe TMPU3HAKOB Y Jipo30duibl», «l'eHeThka ImoJay,
«Kapuotun 4denmoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHLBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MoOJAENIb JUIA JEMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJICHMS] M PACHICTUICHUS TMPU3HAKOB, MOJENb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJIEb I
JIEMOHCTpAllMM CIEIJICHHOTO HACIEIOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAaHUS Yy APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh NIpU3HAKOB. KayeCcTBEHHbIE U KOJMYECTBEHHBIE MPU3HAKU. Busl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHASI.

MoaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBAHUU
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psin u BapuanmonHas kpuBas (B. Woranmncen). CpoiicTBa MoAMUKAIIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKasi N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3IaHUN
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JTHOr0 BUA.

MyTanuoHHass W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsie U
nuToIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE W MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
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3aKOHOMEPHOCTH MYTAalMOHHOI'O IMpolecca. 3aKOH T'OMOJOTMYECKHUX pPSIOB B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJICICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POIb ONUSEHEMUYECKUX (hakxmopos &
HACc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpanun

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTbBY, «KombuHaTuBHas U3MEHYUBOCTH, «Merosy,
«OmnonorBopeHue», «I'enernueckue 3a00aeBaHus YeI0BEKay, «Buabl MyTanuiny.

OOopynioBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHIA,
puCyHKH ((poTorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(UKAIIMOHHOM W3MEeHYMBOCTU. IlocTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTnyeckas padora «Mytamuu y apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'enHeTnka yes10BeKa

Kaprotun dyenoseka. MexnyHapojHas NporpaMMa MCCIEIOBAaHUS T€HOMaA
yernoBeKka. MeToapl  M3YYEHHs] TEHETHKM  YeJOBEKAa: IE€HEAOIMYECKHM,
OJM3HEIOBEIN, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIAPHO-TEHETUYECKHM. CoBpeMeHHOE ONIPENICIICHNE IeHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C IOMOILBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YeIoBeKa. | eHHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJie3HM C HAClEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYeHNE MEAULMHCKON T€HETUKHU B MPENOTBPAICHUN U JICYEHUH T€HETUYECKHUX
3a0oyieBaHU uesoBeKa. MeauKo-reHeTUYecKoe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIEeTKH. [IOHATHE «TeHEeTHYEeCKOro rpy3a». DTHYECKUE ACIEeKThl UCCIEIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckre (akTopbl MOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolie cpeabl. I'eneTnyeckas
IIPEAPACIIONIOKEHHOCTD YEJI0BEKa K ITaTOJIOTHSM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToapl U3y4yeHUsS T€HETUKU
yesioBekay, «l 'eHeTnyeckue 3a00eBaHUs YETOBEKa.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cenexkuusi Oprann3mMoB

19



JlomecTukanus W celeKuusd. 3apoXkKJACHHE CEJNEeKIMH M JOMECTHKALUU.
Yyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00pa3ms
KYJBTYPHBIX pacTeHui. Poip cemekumy B CO3IaHMM COPTOB PACTEHUN W TOPOL
#*uBOTHBIX. CopT, Mmopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaclleICTBEHHOM wu3MeHuuBocty H. WM. BaBuioBa, ero 3HaueHue A
CEJIEKIIMOHHOU PabOoTHI.

Metoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIM U
WHIUBUIYAbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  cenekiuu.  Mcnbitanue
npousBoauTesied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
(deHoTHIa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ oMolIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKUMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
¢opM opranusmoB. lcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pexomOuHanTHbIX JIHK 17151 momy4yeHust ucxoiHOro Marepuasa Jjis CENeKIUH.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUaAN3aIIKs.
biu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpunusauus. Ilpeononenue Oecrogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre ¥ U3yYEHUE N'€HETHYECKUX PECYPCOB KYJBTYPHBIX PACTEHHU U
UX JUKUX poaMYed  ans  co3gaHMsl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YAVUUeHUs CYUecmeyiomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aAHULL
nepeoosvix uoetli U NepCneKmuEHbIX MeXHOI02ULL.

JlemoHcTpanuu

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHOW H3MEHUYMBOCTHY,
«Mertonpl cenexkuumy, «OtnanéHnas ruopuan3anusy, «Myrtarenes».

JlaGoparopHasi padora «/3ydueHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre METO/IOB CEJIEKIIUUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».
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Ikckypeuss «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKUHUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3fAWCTBO, B JIA0DOPATOPHUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHsA

OOBEKThI, MCHOJB3YyEMbIE B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAHEBBIE
KYJbTYPBI, MUKpPOOPTaHU3MBI, 170:¢ XapaKTEpUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOOMNeueHue, MOIYyYeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOJAEnUe. MukpoOuonornyeckuii cuHTe3. OOBEKTBl MHKPOOMOJOTHYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEprKaIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kinerounast unxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW pAacCTEeHHU U
#UBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUA M COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3oeanue MOHOKIOHAIbHBIX U NOJUKIIOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METOA TpPaHCIUIAHTALMM SIAEP KIIETOK.
Texnonozuu 0300p08IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCcTpyupoBanue pekomOonHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHussT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWH)KEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHOW MHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JTarHoCcTUKa. MeTaOoJIOMHBIM aHAIM3, TCHOICHTPUYCCKHM aHaau3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCHosib30BaHHME CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Oumoumkenepus mansg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL peLIEHUS 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbl0 00ecredeHus: KOMOMHHPOBAHHON
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAcHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanun
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Tabmuibl u cxemsbl: «Mcmoap30BaHre MUKPOOPTAHU3MOB B TPOMBIIIIEHHOM
pou3BOJICTBEY, «KileTounast umxeHnepus», «I'eHHast HHKEHEpUs».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydeHre MOJIOYHOKUCTBIX TPOTYKTOBY.

IKeKypcusi «bHOTEXHONOTMA — BaXXHEWINAs MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHE 3BOJIOLUOHHBIX INpeICTABJICHUNA B
omnoJsioruu

OpomonmonHas teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JBrokylye cuiibl 3BOTIoNUK BUA0B 110 Y. JlapBUHY (BBICOKAsi MTHTEHCUBHOCTh
pPa3MHOXEHUSI OpraHM3MOB, HAcCJEJICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBotonnu (CTI). HelTpanbhas
Teopust dBomound. CoBpeMeHHas JBOJIOUMOHHAS  OuWojorua. 3HA4YCHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmuet u cxembl: «Cucrema >xuBoil mnpupoabl (mo K. Jlunnero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHnii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBanue», «llopoasl romyoeit», «MHoroobpasue KyJIbTypHBIX (popm
KanmycTel», «[lopoapl TOMaIIHUX )XKUBOTHBIX», «CXxema 00pa30BaHUsl HOBBIX BHUOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUS JIBHXKYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTIOIIUNY.

Tema 2. Mukpo3BoIOLHA U €€ Pe3yJIbTATHI

[TomynsAnus Kak 3JIeMEHTapHasi eAuHuIA SBOMIOIUA. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl momyisnuid. 3Mmenenwue
reHopoHJa TOMyJISAIMU KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus JIx. Xapau, B. BaiiuOepra.

DOneMeHTapHble (aKTOpbl (IBUXKYIIME CUJIbI) HSBOJIONUU. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpelid reHoB — ciydaiiHbie
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HEHANpaBleHHbIE H3MEHEHHMS YacTOT ayvielied B Homymauusx. OPQext
ocHOBaTenA. IDggexm oOymuiiounoco eopaviuwika. CHUdCeHUe 2eHemuieckKo2o
pasnoobpazus: npuuunsl u creocmeus. llposenenue s¢pgpexma Opetigha 2enos 6
oonvuux u  Mmanvlx  nonynayusx.  Mwurpanuu.  M3onsuus oMy
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKkast (pernpoayKTUBHA).

EctrectBennblii oTOOp — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIMM, CTaOWIM3UPYIOUIUH, pa3pbIBaIOLIUil
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOMIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HUKHOBEHHE  MPUCNOCOOJIEHUH y  Opranu3sMoB.  Apomopdo3bl U
uanoanantauud. Ilpumepsl npucnocoOseHnil y opraHu3mMoB: MOP(OIOrHYECKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBedeHUYeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIOIMU. M3omsiius — kiroueBord (akTop BugooOpazoBanud. Ilytu u
CIIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIIaTpUYECKOoe  (DKOJOTHYECKOe), «MTHOBEHHOE»  (TIOJMIIONAN3ALIHS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONM OHOJOTMM B pa3padOTKE Hay4YHbIX METOOB
COXpaHeHus: buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
X0351eB. MexaHnu3mMbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CTHIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpauumn

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTallMOHHass HM3MEHYUBOCThHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUS 3aKkoHa Xapan—BaiinOepray, «/IBmxymue
CWJIbl ABOJIIOLUNY, «IDKOJOrMYecKasi M30Js1us MONyJIAlUi ceBaHCKOU (openny,
«l'eorpaduueckass M30ISAUS  JTUCTBEHHUIIBI CHOUPCKOM W JIMCTBEHHHUIIBI
naypckoiny, «IlonynsiimoHHbIe BOJTHBI YUCICHHOCTH XUIITHUKOB U KEPTBY, «Cxema
JIEUCTBUS ©CTECTBEHHOTO O0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsbie», «lI0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaroras OKpacka AKUBOTHBIX,
«Dusmnonornueckue ananrauun», «llpucrnocoOreHHOCTh OpraHu3smMoB U €€
OTHOCUTENBHOCTBY, «Kputepun Buaa», «Bunpl-nBoHuKN», «CTpyKTypa BuAa B
npupone», «Crnocobsl BUI00OpazoBanus», «l'eorpaduueckoe BUI00Opa3oBaHUE
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TpEX BUIOB JAHMABIIICH», «IDKOJIOTMYECKOE BUI000pA30BAaHUE BHUIOB CHHUID,
«[Tonumnousasl pactrenuii», «KamycTHo-peaeuHbIil THOpUI.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia MTHUIl U
3Bepeil C MpuMepaMu pa3lIMYHBIX MPUCIIOCOOJICHUH, Yydella MTHUIl U 3Bepei
pa3HbIX BHWJAOB, TepOapuM pacTeHUM OJM3KUX BHUAOB, 00pPa30BaBIIMXCS
Pa3JIMYHBIMU CIIOCOOaMHU.

JlabopatopHass pabora «BbIsiBIIeHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucnocobiieHuss  OpraHu3MoB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTtopnass paGora «CpaBHeHHUE BHUJOB MO MOP(POIOTrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ pe3yJibTaThl

Metonel  W3ydeHMST MaKpOd3BOJOLMHU. [lalleOHTONOTHMYECKHE  METOMBI
u3yueHus: HBomouuu. llepexomubie ¢GopMbl U (QUIOTCHETUYECKUE  PSbI
OpraHU3MOB.

buoreorpapuyeckue MeTonpl u3ydeHUs 3Boiouud. CpaBHeHUE QIOpBI H
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emiu. Bumbi-
SHIEMUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMIbl U3YUEHUS
HBOMIONMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBbI.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  U3Y4YeHUS  HBOJIIOIUHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUUYECKUX
JIEPEBBHEB.

XpOMOCOMHBIE MyTallUU U IBOJIIOIUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [IpuHyun cmenvi yHKYuUil.
HeoOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIU Y.

JdemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOTCHETHUECKUI DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsl»y,  «CemMeHHBbIE
nanopotTHuku», «buoreorpaduueckue 30Hb 3emiun», «Jlpeid KOHTHHEHTOBY,
«PenmukTery, «HadanmpHble cTaguu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJNOTMYHBbIE OpraHby, «PyaUMEHTHI,
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«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI YEIOBEKAa M IIWMITaH3e», «l JIaBHBIC
HaIPaBJICHUS BOITIOLUNY, «O0IIHe 3aKOHOMEPHOCTH BOTIOLIUI.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTaTKOB
OpPraHW3MOB, MYJISI’KM TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcrepmusi. [loHayuHble IpeACTaBICHUs O 3apPOKJICHUU JKU3HU (KPEalMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHHUS )KU3HHA U €€ ONpOoBEpKeHUE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu 1 aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAH. [InanerapHas
(reoyoruueckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHu4eckux BemecTs n3 Heopranudeckux. Omeir C. Mumepa u I'. IOpu.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. M.
Onapuna, TMnoTe3a nepBuyHOro OyiapoHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I. Ménnepa. Pubosumbl (T. Yek) m runore3a «mupa PHK» VY. TI'mibepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIECTKH.

Hctopuss 3emuin U Meroabl €€ u3zydeHus. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronabl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOTHS. [ €0OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

HauvanbHbie sTanbel opraHuudeckod HsBofonuu. [losBiaeHHe © 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIOIMOHHOE TIPOUCXOKIECHUE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymd. CemeHHble pacTeHus. I[IpoucxokieHHe BETKOBBIX
pacTEHUH.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumnoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKU3HB B BOJAE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxnaeHue MIICKONUTAOIIMX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.
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Pa3BuTne xu3HM Ha 3emie MO 3pamM M NEpUoAaM: apXxeu, MpoTepo30il,
najgeo3o, Me3030i, KalHOo30il. OOmas xapakTepUCTHKa KIMMara U
reOJIOTMYECKUX MponeccoB. llosBileHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuyunHel u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHiuumnel knaccudukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: @. Penn, JI. Cnannanuanu, JI. [Tactep, U. 1. Meunukos, A. W.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6muier u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKICeHHs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwmy,
«JTanmpl  HEOPraHWUYECKOW  ABOMIOUMN»,  «['€oXpOoHOJIorMyeckas  IIKaigay,
«HayvanbHble 3Tanbl OpraHUYECKON HBOIIONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOunoreHeza», «CucremMa XUBOHM NpUpoAbl», «CTpoeHue BUPYCAY,
«Apomopdossl  pacreHuity, «PuHnOGUTHY, «OTHOKIECTOUHBIE BOJOPOCINY,
«MHOTrOKJIeTOUHBIE BOAOpocHn», «Mxwm», «llamoporHukm», «l'omocemMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTHUS KHUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbIEY,
«IInockue yepBU», «YneHnucroHnoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromumecs», «lItunp», «Miekonuraromme», «Pa3BuTue XuU3HU B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
IaJIe030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuyd pacTeHUM Pa3IMYHBIX OTAENOB, KOJUICKIIHH
HAaCEKOMBIX, BJIaKHbBIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIeThl IMO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTUIl W 3Bepeu,
KOJUICKIIUM OKAaMEHEJIOCTEHM, TMOJIE3HBIX MCKOMAEMbIX, MYJSKM OPraHUYeCKHUX
OCTaTKOB OPIaHU3MOB.

Bupryanbnaa  sgaGoparopnas paGora «MojenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHECHUN B
MepBUYHON aTMochepey.

JlabopaTtopnasi padora «/3yueHue u omnMcaHue HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEH CTPOECHUS paCTEHUM
Pa3HBIX OTAEIOBY.

26



IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEH CTPOCHMSI MTO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznenbl v 3a1a4n aHTPONOJIOTUU. METO/Ibl AHTPOTIOJIOTUH.

CraHOBNIEHUE TPEJICTABICHUNA O TPOUCXOXKJIEHUHU 4elioBeka. PenurunosHbie
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

CX0ZCTBO YenoBeKa ¢ )KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBueTeNnbCTBA  CXOJCTBA  4YEJIOBEKA C  JKUBOTHBIMHU:  CPaBHHUTENIbHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIC.
CooTHolieHHe OMOJOTUYECKUX U COLIUATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble OOE3bSHBI
(IPOKOHCYJIBI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsIH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM Tpyaa. UemoBeK NpsIMOXOASAIINAN Y MEPBBIA BBIXOJ JIOJIEH
3a  npenensl  Adpuku. YenmoBek relmensOeprckuii  —  00mMIA  TIPENIOK
HEaHJEPTATLCKOTO YeJIOBEKa M YeJOBeKa pasyMHOro. YenoBek HeaHIepTalIbCKUI
KaK BHUJ JIIOJIEM XOJIOAHOTO KiauMmara. YenoBek pa3zyMHBIH COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHbI OTOOp B MOMYJSAIMIX
yejgoBeka. MyTalmoHHBIN mponiece U nogumopdusm. llonynsimoHHbIE BOJHBI,
npeid reHos, murpaius U «d3PdEKT OCHOBATENs» B MOMYJSIUAX COBPEMEHHOIO
YyeJoBeKa.

Yenoseueckne pacel. [loHstue o pace. bombiime pacbel: €BpOINEOUIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3maTcko-aMepuKaHckasi). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuncTBO  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[TpucnocoOMeHHOCTh YemoBEKa K pa3HbIM YCJIOBUSM OKPYXKAIOIIEH Cpebl.
Bmustaue reorpadmueckoit cpenbl W apeiidpa reHoB Ha  MOPQOJIOTHIO U
(U3HOJOTHIO YeTIOBEKA.

MexaucuuiuiiHapable  MeTojabl B (usnueckol  (OMOIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOIIMOHHAST ~ QHTPOMOJIOTHS U MaJlEOAHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYyJsIuiA. buoconuanbHble UCCIEOBaHUS MPUPOABl YEIOBEKA.
HccnenoBanue KO3BOMIOIUHA OMOIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.
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JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0OTOBHON MO3T ueIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUME CHIIBI aHTPOIIOTEHE3A», « IBOJIIIOIUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «YenoBek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpubny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIIOBEKA», «Packl UelloBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJIbTYphl ~TPEAKOB 4YeloBeKa, penponaykiuu (pororpadbun) kapTuH ¢
MUQOJIOTUYECKUMU U OUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
(doTorpaduu HaxoJI0K HCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEINb
yepena 4YeJOoBE€Ka M 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMITaH3€, MOJENH TOPCa MPEIKOB YEIIOBEKa.

JlaGopaTopnass padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnuyeckas padora «/3yyeHne dKOJIOrMYECKUX aJallTAllNi YEIIOBEKAy.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKLIel cpeaou

3apoxaeHre U pa3BUTHE 3KoJoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl sxosorun. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
NpUpOAHbIE W J1abopartopHbie. MonenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW JUIA  YEJIOBEKA. ODKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. PopMHpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUSI.

JdemMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3mensl dkoaorum», «Metoabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METO/IOB JKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 1 cpefa 00UTaHUSA

Dkoyoruueckne (PaKTopbl U 3aKOHOMEPHOCTH Ux nericTus. Kimaccudukamms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHUE, aHTpOoNOreHHble. Oo1ue
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3aKOHOMEPHOCTH JENUCTBUS 3Kojoruueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. ODBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpPTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUTHalbHas pOJIb CBETA.
doTonepuoau3m.

TeMmneparypa kak skosioruyeckuii dakrop. JlelicTBue TemmepaTypbsl Ha
opraHu3Msbl. [IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxnocTh kak skonorumyeckuid (akrtop. IlpucnocobiieHuss pacTeHud K
NOJJIEp>)KaHUI0 BOJHOrO OanaHca. Kiaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAsl, BHYTpUOpPraHuW3MeHHas.  DU3HKO-XUMHUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucnocoOneHuss OpraHusMoB K
JKW3HU B Pa3HBIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucocoOJeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOU (Qopme.
JXKuzneHnnble POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX ~ B3aUMOJCUCTBHIAL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaJln3M, KOMMEHCAI3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). Herpoduueckue
B3aMMOJICUCTBUS  (TommYeckue, (Qopuyeckue, ¢adbpuyueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYILECTBOBAHMS OpPraHU3MOB B cpefe
oOutanusd. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JdemoHcTpanuu

Tabmupl 1 cxeMmbl: «Okosoruyeckue (axkTopbl», «CBETOBOH CIEKTPY,
«ODKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TeIIoKpoBHBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMUECcKUEe aaanTauuu
KUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOB», «bBHOJOrMYECKUE PUTMBDY,
«Kuznennoie  ¢opMbl  pacteHuit», <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOIO JIECay, « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
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nuTaHus», «XumHuyecTBo», «llapasutusm», «Konkypenuus», «Cum6m03»,
«KommeHcanuzmy.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3IUYHBIX SKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJIEKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJUJICKIIMH >KUBOTHBIX, OOUTAIONINX B Pa3HbIX cpeax,
repOapu U KOJUICKIIMM PACTEHUW M IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH XU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUICKIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnass pabGora «BplIsBIeHHE NPUCTIOCOONIEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopnasi paGora «BpbisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pACTECHUN U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKUE  XApPaKTEpPUCTHKUA  TMOIYJISLHH. [Monynsuua  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJISIUUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasi CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JvuHamuka nonyisiuud U e€ perynsius. buorndeckuil mOTEHIMaN MOIMYJISLHH.
MopaenupoBaHue IMHaAMUKH NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojoOrMYecKo HuIIe BUma. MecrtooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huy. [loTeHnnanbpHas U peanu30BaHHAs HULLN.

Bun kak cucrema nomynsiquil. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKHE SKBUBAJICHTHI.
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3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buosorunueckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssiiiuun», «Bo3pacTHble  NMHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3aceleHUsi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3konorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOienuss ceMsH  pacTeHUd K
PACCEIICHUIOY.

Tema 9. IKos10rus CO00IIECTB. IKOJIOTHYECCKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencinu). dyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3k0ocucTeMax. KpyroBopoT BelIeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OCHOBHBIE  TIOKa3aTelIM  JKOCHCTEMBbL. buomacca HW  MNPOIYKIUA.
DKOJOTUYECKUE TUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. DPuyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOmiectBo. bropaznoodpasue u nmoiaHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanos. IKocucmemvl MyHOP, J1ecos, Cmenet, NYCMmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
MEK]Ty aHTPOIIOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMaMHU.

VYpb6o3kocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. llepeHOC SHEPTUM U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOIOTE€HHBIX BO3/ICHCTBUM.
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Mexanuszmbl 6030€lLCMBLs 3a2p}l3H6Huﬁ PA3HbLX munoe Ha
Cy60p2aHu3MeHHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlI02Uu4ecKoco HOPMUPOBAHUA AHMpPONOSEHHO2C0 8030€eliCmaUsl.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JdleMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipynibl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «IKOJIOTHYECKas TUPAMHIA YUCEID,
«JKoNIOTUYECKasl MUpamMua OuoMacch, «IKOJIOrHUecKasl MUpaMua YHEPTHI,
«O0pazoBanue 6osota», «IlepBuunas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEPrUM B arpoueHosey», «[Ipumepsl ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel, repdapum KyJIbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypoo3KOCUCTEMBD».

Jlabopatopuasi padora «/3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX IKOCHCTEMAX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOreoieHo3 (B a1yOpaBy, OEpe3HsK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKypCHUsl B arpo’KocUCTeMy (Ha MMOJ€ WIA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji04ka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejcTaBieHuil o ouochepe B Tpymax . 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mochepsl u eé cocra. JKupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rJ100aJIbHOM 3KOCHCTEMBI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKHE ITUKIIBI (YIiIepoaa, a30Ta). PUTMUYHOCTE sSIBIIEHUN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYyHJIpa, XBOMHBIE Jieca, CMELIaHHbIE U IMIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. Kimmmar, pacTUTenbHbIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.
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CtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAA U
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOAEH,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIInpokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKUE KPHU3UCHI W MX NPUYMHBL. Bo3aelcTBue 4dYenoBeka Ha
ouocepy. 3arpszHeHHEe BO3IyIIHOW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHUSL UYEJIOBEUECTBA W MPUPOJIHI.
PanmonanpbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00AIBHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTrie METOJIOB MOHUTOPUHTA PAa3BUTHUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHOBbL
9Kopeabuiumayuyu dKocucmem U cnocooos 060pvbObI ¢  OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapochepsl», «3arpsizHeHne mouBb», «llapHukoBeiii  3ddexTy, «Ocobo
OXpaHsieMbI€ MPUPOTHBIC TEPPUTOPUNY», «MOJIETN YIIPABIIEMOTIO MUPAY.

O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHATH peruoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOrpaMMBbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpasoOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLHUM JIMYHOCTH, MAaTPUOTHU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YWI€HA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSAMH U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOO PoanHy, CBOM SI3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAaHME JIYXOBHBIX LIECHHOCTEN POCCUMCKOI0 HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILIECHU;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBHA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢pusuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OT/AbIXa, peryisipHas (dusnveckas
aKTUBHOCTb), O€pEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JesTeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIICEHUE YPOBHA JKOJOTMYECKOM KYJbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKaroUIEH Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJI30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TMpU PEIIeHUH MpodJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIOJIEHHE  MpaBUJ  MOBEAEHUS B MPHUPOJE,
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HaIlpaBJIEHHBbIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaIOUIEH
NPUPOIAHON cpelie, YMEHHE MPOrHO3UPOBATH HEOIArONPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCSI MMM B IIO3HABATEJIbHOW, KOMMYHUKATHBHON M COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJBTYpbl Kak CpelicTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWEe chneru@UuKd OHOJIOTUM KaK HayKd, OCO3HaHusA €€ poju B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUU HpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW IMBHIIA3AIUU:
oOecrieuyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTEe BBIXOAA U3 II100aJbHBIX SKOJOTMYECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUX 3HAHUM B LEJAX
MOBBIINIEHUs  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHONW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOUIUXCS JJAHHBIX C 1IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

37



CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHust Ipo6JieM B peabHbIX JKU3HEHHBIX CUTYalIUsAX;

OCO3HAHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHIANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUU MO OHMOJIOrMU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeameTa «buomorus»
BKJIIOYAIOT: 3HA4YMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTPaKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uky METOJ0B IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPTusl, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleOBaHUe,  HAONIOJICHHE,  M3MEpPEHUEe, OKCIEPUMEHT U JIpyrue);
YHUBEpCAJIbHbIC y4eOHbIE JAeHCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH M  COLUMAJIbHOM KOMIETEHIMH OOYyYarolIMXCs; CHOCOOHOCTh
oOyuaronmxcs UCIIOJIB30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMS W  YHUBEpCAJIbHbIE y4deOHBbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBanus y oOydaromerocs OyayT chOpPMHPOBAaHBI TO3HABATEIBHBIC
yHUBEpCaIbHbIC YUeOHbIE JCHCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHbBIC YUCOHBIC
NCHCTBUS, PETYISATUBHBIC YHUBEpPCATbHBIE Y4YeOHbIE JIEHCTBHUS, COBMECTHAas
TESITENBHOCTb.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPEJHET0 OOIIero
o0pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaaneHue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEJILHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCupUKaIuu, 0000IIEHHUS ), PAaCKPBIBATh CMBICII
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OMOJOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3M C IPYTUMH MOHATHUSAMH );

ONpENENATh LENNW JACATEIbHOCTH, 3a1aBas MApAMETPbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTHU C ITIOCTABICHHBIMHU LIEISAMU;

UCIIOJIb30BaTh OMOJIOIMYECKHUE MOHITUS [l 00bACHEHUs (PAKTOB U SIBJICHUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOABI U 3aKIIOUCHUS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE CpencTBa TUIs IIPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKKe  IMPOTUBOPEYMM  Pa3sHOTO  pOJA,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUs HpoOJeMbl C YYETOM aHaM3a MMEIOIIHXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY ITIOMCKY METOJIOB PELIEHUs IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B O3HAHHS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluH, MPeoOpPa3OBaHUI0O M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YHUCJIEC IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBS3M M AKTyaJIM3HpOBaTh 3aJady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUS, HaXOAWTh apryMEHThI ISl JOKa3aTesIbCTBA
CBOUX YTBEPXKICHUH, 3a/1aBaTh ITapaMeTPbl U KPUTEPUU PEILICHUS;

aHaJIM3UpPOBAaTh IIOJYYEHHBIE B XOJE pPELIEHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSX;
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JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOCa CPENCTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M IPAKTHYECKYIO 00JIACTH
KU3HEIESATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, MpPEJararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHUSL.

3) pabora ¢ unpopmMaunmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpMAIMH (TEKCTe y4eOHOTo
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHETE), aHaIU3UpOBATH
MHGOPMAILIMIO PAa3IMYHBIX BUIOB U (POPM IpE/ICTaBICHUSI, KpUTUUECKU OLIEHUBATD
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;

(GOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
otbope Ouosorndeckoi MHMOpMaIMKU, HEOOXOAUMOM JJIsi BBIIOJHEHUSI YUEOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeCTaBlICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIA $A3BIK B KadecTBe CcpeAcTBa mpu padoTe ¢
OHoNOornyeckod HMHPOpMalUME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWA M 3allUThl  WH)OpManuw,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) o6menmue:

OCYILECTBISAITh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoi TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKa3bIBaTh CYXJACHHUS OTHOCHUTEIbHO BBINOJHEHMS MpeasiaraeMoin
3aJla4, YYUTBIBATh MHTEPECHl U COIJACOBAHHOCTh MO3ULMNA APYIMX yYaCTHHUKOB
JMajora Wik JUCKYCCUN);
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pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHTyallUH,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MEPETOBOPHI;

BJIAJCTh PAa3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOppPEKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS,

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh U KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKOM MPO0OJIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUSA NP PEIICHUN Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHUBA,;

OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa W KaXJIOrO0 y4YaCTHHKAa KOMaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3UIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

OgyaieHue YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU A1eHCTBUSMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pEIIeHUs B )KU3HEHHBIX U yUeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JEHUCTBUSIX M MOCTYINKaxX MO OTHOUIEHUIO K >KUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENIHO COCTABJISITH IUIAaH  pEIIeHHs TOpodiemMbl ¢ Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TPEIITOYTCHHIA;,

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
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JIeJIaTh OCO3HAHHBIH BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIcHNUE;

OILICHUBATh IPHOOPETEHHBIN OIIBIT,

CIOCOOCTBOBATh (DOPMUPOBAHUIO W TPOSBJICHUIO MIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHWM, TOCTOSHHO IIOBBIIIATH CBOW 00OPa30BaTENIBHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHBBI B JICATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISM;

BJIQJIeTh HaBBIKAMH  [IO3HABATENBHOH  pediiekcMu  Kak  OCO3HAHHUSA
COBEpIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBAHHH, MCIOJIb30BaTh MPHEMBI PeQIICKCHH JIJII OICHKH CHUTYalldd, BBHIOOpPA
BEPHOT'O PEIICHUS;

yYMETh OIIGHWBAaTh PHCKH W CBOCBPEMCHHO NPHUHUMATH PEIICHUS M0 HX
CHIDKCHUIO;

IPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX IPH aHaJu3e pPe3yIbTaToOB
NCSATCIIBHOCTH;

3) npuHsATHE CeOsl M APYTHUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IIpU aHallu3e pe3y/IbTaToB
JCSATCIIBHOCTH;

pHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIMIHUOKH;

pa3BHBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YEIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHbie pe3yabTaThl OCBOEHUS COICpX)aHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yrayONEHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOecreueHue
npopuiabHOro  o0ydeHust — oOywarouiuxcs — Ouosormu. OHHM  BKIIIOYAIOT:
cnenuduaeckue st OMOIOTUN HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUN 110
OCBOGHUIO, MHTEPIPETAIIMN U MpeoOpa30BaHUIO 3HAHWMA, BUABI JIEATEIHHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUN U UX NMPUMEHEHHUIO B PA3JIMUYHBIX YYEOHBIX, a TAKXKE B
peasibHbIX XKU3HEHHBIX cuTyauusax. [IpeaMeTHble pe3ynbTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHwusl.

[TpenMeTHbIC pe3yabTaThl OCBOEHUS ydueOHOTO mpeamera «buomorus» B 10
KJacce IOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU €CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B
NO3HAHWU  3aKOHOB TMPHPOJBI W  pEIIeHUH MpodJeM  palrOHaIBLHOTO
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MIPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTHH,

BIAJICHUE CHUCTEMOM OWOJOTHYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraoNIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U pPa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnetounas teopus T. lIBanna, M. Ilneiinena, P. BupxoBa, XpoMmocoMHast TeOpHst
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOO0pa3usi W MPOUCXONKICHUS  KYJbTYpPHBIX  pacTeHUi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIIEIICHUS, YUCTOTHI raMer,
HE3aBUCUMOTO HacienoBaHuss [. Menaenss, TOMOJIOTUYECKHX PSAJIOB B
HACJIECTBEHHON U3MEHYUBOCTH H. . Basunosa), [IPUHIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIEC TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTeHWH, >KUBOTHBIX, 4YEJIOBEKa, IPOILIECCOB KU3HEACATEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
MPOIIECCOB: OOMEHa BEmIeCTB (MeTaboIn3M), MPEeBpAIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, TaMeTOTeHe3a, IMOPUOTECHE3a, TOCTIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WUHIUBUIAYAJIbHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, TE€TEPO3KUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXK]Yy OpPraHOMAAMU KIETKH M HX
GYyHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM W WX (YHKIUSIMH, MEXKIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pPAacCTEHMM, >KMBOTHBIX M YEJIOBEKAa U UX
GYHKIUSAMHA, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKIUSIMH, MEXAY dTaraMu
oOMeHa BEIIEeCTB, dTallaMHu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHINOM, (DEHOTHUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISIBJISITh OTJIMUUTENIbHBIC MPU3HAKHU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;
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yYMEHHE peniaTb OMOIIOTUYECKUE 3a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHbIE
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTMYECKUMH MIPOIECCAaMH U SBJICHUSIMU, 1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJBUIaTh THUIIOTE3bl, MPOBEPITh HX SKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMyIUpys LEeJdb HUCCIEIOBaHMS, AaHAIU3UPOBATH IOIYYCHHbBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHHUE Y4YacCTBOBaTh B Yy4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJUYHO  TOPEACTaBIIATh  NOJIyYEHHbIE  pE3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHUusIX;

YMEHUE OLICHMBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICOBAaHUN B
obmactu  OuosorMd ¥ MEAMLIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE T'€HOMAa M CO3[JaHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayiiel mnpodeccruoHanbHOU
NeSTEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIEBON MPOMBIINIJIEHHOCTH, YIAyOIsSTh NMO3HABATEIbHBIN
WHTEpEC, HANIPaBJIEHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccuu 1
NPOJOJDKEHHE OMOJOrMYecKoro oOpa3oBaHMsl B  OpraHu3alUsX CpPEIHEro
PO eCCHOHATIBEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOMU
KApTUHBl MHpa, B IIO3HAHWHM 3aKOHOB NPHUPOABI M PELICHUH 3SKOJOTHYECKUX
npo0OjieM 4YelnoBeYecTBa, a TaKkKe B PEIICHWH BOIMPOCOB PALMOHAIBHOTO
IPUPOAOIOIb30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHHUS K MPUPO/IE,
OOILIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJAJETh CHUCTEMOM OMOJIOTMUYECKUX 3HAHMUW, KOTOpas BKIOYAET
ONpeNeNeHUs] U TOHMMAaHHE CYIIHOCTHM OCHOBOIIOJIAralouIuX OHOJIOrHYECKUX
TEPMUHOB M MOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHONIOrHUECKHE TEOPHUH
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIIOLIMH), YUCHHUS
(A. H. CeepuoBa — 0 nyTsX 1 HanpasieHUsX sBoitouuu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTrdeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3aponeimieBoro cxoactsa K. M. bopa), mpaBuna (munumyma 1O. JluGuxa,
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HKOJIOTMYECKON NUpaMuibl 3HEpPruu), rumnores3bl (runoreza «mupa PHK» V.
['unGepra);

YyMEHHE  BJIQJETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWS,
UCIIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaONIOJCHUE, SKCIEPUMEHT), CIOcO0aMu BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPHW3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJTONaTPUYECKOTO u CUMITIATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONMU HA T€HO(OH]T TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHus, YepeIOBaHUsI HANpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBaTh B3aWMMOCBS3M MEXIY MPOLECCAMU SBOJIOLMH,
JBIDKYIIMMH CUJIAMH aHTPOINOr€HEe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTUYECKUX M OUMOTHYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHUE WCIO0JIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS31 OPTaHU3MOB U CPeJlbl OOUTAHMUSI, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4l, BBISBIATh TPUUUHHO-CJICCTBEHHbIC
CBSI3U MEXK]Iy UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIECCaMU U SIBIICHUSIMU, JieaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bI, MPOBEPSATh UX OSKCIECPUMEHTAIHHBIMHU
cpeactBamu, GOpPMYJIHPYs I€db HCCIEIOBAHUS, aHAIM3UPOBATh TMOJYYCHHBIC
PE3YNBTATHI U JICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIMIIMHE, MPOBOAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(EpEeHIINSX;
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YMEHHE OIICHWBATh TUIIOTE3bI M TCOPHH O TPOUCXOXKICHUH KU3HH, YSIIOBEKA
¥ YEJOBEUYECKUX pac, O MPUYHMHAX, MOCICACTBUAX U CIIOCO0ax MPeJIOTBPAIICHUS
I00AThHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp Oyayied HpodeccHOHATBLHON
JCSITEIBHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHUH, IPUPOIOTIOIb30BaHUS, METUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHUHU, CEIBLCKOTO XO3AHCTBA, ITHIIEBOM
IPOMBINIJICHHOCTH, YIUIYOJIATh IT03HABATCIbHBIA HMHTEpPEC, HAmpaBJICHHBIA Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIICH  TpodeccHd U MPOJOJDKCHUE
OMOJIOTUYECKOr0 00pa30BaHUs B OpPraHU3AIMIX CPEIHETO MPO(EeCCHOHATBHOTO U
BBICIIIETO 00pa30BaHMS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
3) Crpoenrne u GyHKIUH KICTKU 8
5 OOMeH BelecTB U NPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HaCJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH
14 ['eneTrka yemoBeka 0.5
15 Cenexuusi OpraHu3MoB 4 1
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16 BuorexHonorus u cuHTeTUYECKast OUOIOrus 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 15
DKOJIOTHS BUAOB U TOMYIISIIAN 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. O6mas 6uomnorus, 10 kinace/ 3axapos B.b., MamonTos C.T.,
Conun H.U., 3axapora E.T.; nox penakiueii 3axaposa B.b., O6mecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 0OIIIECTBO
«3narensctBo «IIpocBemenue»

* buonorus. O6mast ouonorus, 11 kinacc/ 3axapos B.b., MamonTos C.I".,
Conun H.U., 3axapora E.T.; nox penakiueii 3axapona B.b., O0miecTBo C
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemienue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

3axapoB B.b. O0mas ouonorus. 11 kinacc. Metoauueckoe nmocooue
(yriyOsieHHBI YPOBEHbD )

3axapos B.b. O6uas 6uonorud. 10 kinacc. Metonnueckoe nocodue

(yrimyOJieHHBIN YPOBEHbD )

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru

https://content.edsoo.ru/lab/
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http://www.school.edu.ru

http://www.fipi.ru
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