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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo yueOHOMYy mpenmetry "buosnorusa" (manee - OuoJIOTHS) Ha ypOBHE CPEIHETO OOIIETo
oOpa3oBanHus pa3padoraHa Ha ocHOBe DenepanbHOTO 3aKoHA OT 29.12.2012 Ne 273-03 «O06 oOpazoBaHuU B
Poccuiickoit ®depepannny, ®PI'OC COO, Konmenmuu mnpenogaBaHus ydeOHoro mnpeamera «buosmorus» wu
OCHOBHBIX IIOJIOXKEHUH (enepanbHoil paboueit mporpaMMbl BOCIIUTAHUSL.

VYuebnsiii npenMer «buonorus» yriyonéHnoro ypoBHs u3ydeHus (10—11 kmaccel) SBIsICTCS OAHUM U3
KOMIIOHEHTOB IpeAMETHON o00sacTu «EcrecTBeHHO-HayuHble MpeaMeTsl». CornacHo mnosoxeHusm Pr'OC
COO mnpodunbHble y4yeOHbIE MpPEAMETHI, H3y4yaemble Ha YrIyOJIEHHOM YpOBHE, SIBISIFOTCS CIIOCOOOM
muddepennmanui  o0ydeHUsT Ha YPOBHE CpemHero oOmero oOpa3oBaHHMS W TPH3BAaHBI 00ECIICYHTH
MIPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM OOIIMM, CpPEeIHUM MPOPECCHOHATHHBIM M BBICIIHM
oOpazoBanueM. B TO ke BpeMs KaXIbplii M3 3TUX Y4YEOHBIX MPEAMETOB IOHKEH OBITh OPUEHTHPOBAH Ha
INPUOPUTETHOE pELICHHE O00pa30BaTeIbHBIX, BOCHUTATENBHBIX M PA3BUBAIOIIMX 3ajad, CBA3aHHBIX C
npodopueHTanueil 00y4amuxcs 1 CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHOH 00JacTh Hay4HOTO 3HAHMUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIUHOM, SKOJIOTHEH, ICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMYy mpeamery "buonorus" ma€r mpeacTaBieHHE O MENW M 3a7adax H3yYeHUS
yuebHoro mpeamera «buosnorus» Ha yriyOJEHHOM YpOBHE, oOIpenenseT o0s3arenbHOoe (MHBAPHAHTHOER)
MpeIMETHOE COJAEpKaHHE, €ro CTPYKTypUpOBaHHE IO pa3feliaM U TeMmaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIYEeT I0CJIEIOBATEIbHOCTh H3Y4YEHHUsI YydeOHOro Marepuaja C Y4E€TOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTeH oOywarouuxcsa. B
IporpaMMe I0 OHOJOTMU pEaqu30BaH MPUHLMI IPEEMCTBEHHOCTH C M3y4YE€HHEM OMOJIOrMM Ha YpPOBHE
OCHOBHOTO 001ero oOpaszoBanus, Onarogapss 4yeMy MpOCMATPUBAETCS HAINPABICHHOCTh Ha IOCIEIYIOIee
pazBuTHe OWOJIOTMYECKUX 3HAHWUW, OPHUEHTUPOBAHHBIX Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, SKOJOTHUECKOrO MBIIUICHUS, MPEACTaBICHUI O 3J0pOBOM 0O0pa3e KH3HU, HA BOCHUTAHHE
OEepeKHOTO OTHOIICHUS K OKPYXKAIOMIEH NMPUPOAHOW cpele. B mporpamme mo OHMOJIOTHM TaKKe TOKa3aHBI
BO3MOXXHOCTH yueOHoro mpenmera «buomnorusi» B peanuzanuu tpeboBanuit ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METAIIPEIMETHBIM ¥ TIPEIMETHBIM pe3yJibTaTaM O0Oy4eHHs U B (DOPMUPOBAHUH OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATEILHON  JIEATENILHOCTH  OOy4YaloIUMXCsl MO OCBOGHHUIO COJEpXKaHUS OHOJIOTHYECKOTO
o0Opa3oBaHMs HA YPOBHE CPEAHETO 001Iero oopa3oBaHusl.

Y4eOuslif npeamer «buonorus» Ha ypoBHE cpelHero ooumiero o0pa3oBaHus 3aBepIlaeT OMOIOTHYECKOe
oOpa3oBaHHE B IIKOJIE W OPUEHTHUPOBAH Ha pacIIMpeHHe U yriyOlieHWe 3HaHUKW OOydaroluxcs O >KUBOMH
MPHUPO/IC, OCHOBAX MOJEKYISAPHOW W KJIETOYHOW OWOJIOTUH, SMOPHOJOTHH U OUONOTMM Pa3BUTHUS, TCHETHUKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YYE€HHUS U IKOJIOTHH.

Nzydenue yuebHoro mpenmera «buonorus» Ha yriiyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha TMOJTOTOBKY
0o0yJaronmxcsi K TMOCIEAYIOMEMY TOJyYeHUI0 OWOJIOTHYECKOTO O0pa3oBaHUs B By3aX M OpraHU3AIMIX
cpeanero npodeccruoHaibHOro 0opazoBaHus. OCHOBY €ro COAEp)KaHUS COCTABISIET CUCTEMa OMOJIOTHYECKUX
3HAHWW, TOJYYEHHBIX NPU H3YYEHUH OOYYaroIIMMHCS COOTBETCTBYIOUIMX CHUCTEMAaTHYECKUX pa3/esioB
OMOJIOTHH Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10—11 kimaccax 3T 3HaHUA MOJTydaroT pa3Butue. Tak,
paciiipeHsl U yriIyoJieHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, Iprbax, OaKTepusax, OpraHu3mMe
YeNnoBeKa, OOIMX 3aKOHOMEPHOCTAX JKHU3HM, JOMOJIHUTENBHO BKJIIOYEHBI OWOJIOTMYECKHUE CBEACHUS
MPUKJIAJHOTO ¥ MOUCKOBOTO XapakTepa, KOTOPbIE MOKHO MCIIOJb30BaTh KaK OPUEHTUPBI YISl MOCIETYIOIIErO
BbIOOpa mpodeccuu. Bo3zmoxkHa Takke UHTErparus OMOJIOTUYECKUX 3HAHUN C COOTBETCTBYIOIIMMU 3HAHUSIMH,
MOJTYYEHHBIMH O0YUYAIOIIMMHUCS TIPU U3yUYeHUH (PU3UKH, XUMUHU, Teorpaduu U MaTEMaTHUKH.

Crtpykrypa mporpamMmbl o ydeOHOMY TmpenMery "buomorus" oTpaxkaer CHCTEMHO-YPOBHEBBIH U
ABOJTFOIIMOHHBIN TOIXO0/bI K M3ydyeHHt0 Ouonoruu. COrTacHO WM, M3y4aloTCsl CBOMCTBAa M 3aKOHOMEPHOCTH,
XapaKTEpHBIE JIJISl AKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3allliH, IBOJIIOIUU OPTraHUYECKOro MHpa Ha 3emile,
COXpaHEHHUs OHOJIOrMUYECKOro pa3HooOpas3us miaaHeTsl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOU U
KJIETOYHOW OWONOTHH, SMOPUONOTMH W OWOJOTMHM pPa3BUTHsI, TEHETHUKH U CEJEKIUU, OMOTEXHOJOTHH H
CUHTETUYECKON OHMOJIOTHH, aKTyadU3UpYIOTCS 3HAHUS OOydarolmuXcsi Mo OOTaHUKE, 300JI0TUH, aHATOMHH,
¢uznonornn yenoeka. B 11 kmacce u3y4aroTcs 3BOJIIOLIMOHHOE YY€HHE, OCHOBBI DKOJOTMM U y4YEHHE O
omocdepe.

VYueOusrii npeamer «buonorus» mNpu3BaH 00eCMEYUTh OCBOCHHE OOYUYAIOIUMUCS OHONIOTHUECKUX
TEOpU W 3aKOHOB, WM, NMPUHIIMIIOB M MPABWJ, JIEXKANMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBl MHUpa, 3HAHWA O CTPOCHHH, MHOTOOOpa3suu M OCOOCHHOCTSIX KIETKH, OpPraHu3Ma, MOMYJISINH,
OMOIIeHO03a, DKOCUCTEMBI, O BBIAIOIINXCS HAYYHBIX TOCTHKEHUSIX, COBPEMEHHBIX HCCIEA0BAHUAX B OUOJIOTHH,



MPUKJIAIHBIX aCHeKTaX OWONOTHYECKUX 3HaHWM. [ pa3BUTHS W MOAJAEPKAaHUS WHTEpeca OOYyJaroIuxcs K
OHMOJIOTHM HapsAIy CO 3HAUUTEIbHBIM OOBEMOM TEOPETHMUECKOTO MaTepuaja B COAEPKAHHHM IPOTpaMMbl 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C WCTOPHEW CTAHOBJICHHWS M PA3BUTHUS TOW WIM HHON oOnactu
OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOekHBIX YUEHBIX B pEIICHHE BaXKHEUIINX OMOJOrMYECKHX H
IKOJIOTHYECKUX TIPOOIEM.

Lenb u3yuenus yueOnoro npeamera «buonorus» Ha yriiyoaéHHOM ypoBHE — OBJIajieHHE 00y4atoluMuUcs
3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHATLHOW OpPTaHHW3aIlMH >KUBBIX CHUCTEM pPa3HOTO paHTa U MpPUOOpETeHHE
YMEHHI HCIOJIb30BaTh 3TU 3HAHUS B (JOPMUPOBAHUU UHTEpeEca K ONpeaeEHHON 00sacTH npodeccuoHaNbHON
NESITEILHOCTH, CBS3aHHOW C OWONOrWel, Wi K BBIOOpY Y4eOHOTO 3aBelNeHHUS ISl TPOIODKCHHUS
OMOJIOTHYECKOTO 00pa30BaHUs.

JlocTikeHne 1enu u3ydyeHuss ydeObHoro mpeamera «buonorms» Ha  yrinyOn€éHHOM — ypoOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYyOMUX 3a1ayu:

OCBOGHHUE O0YYAIONIMMUCS CHCTEMbI OMOJIOTUYECKUX 3HAHH: 00 OCHOBHBIX OHMOJIOTUYECKUX TEOPHSX,
KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpaBUiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYIO KapTHUHY MHpa; O CTPOCHHH, MHOT000pa3ud W OCOOCHHOCTSIX OMOJIOTHYECKUX CHCTEeM (KIIETKa,
OpraHusM, TMONYJsAus, BHJA, OHOreoneHo3, Ouocdepa); O BBIAOIINUXCI OTKPBITUAX M COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE 00YYaIOIIUXCSl ¢ METO/IaMU TTO3HAHUSA JKUBOW MPHUPOJBI: UCCIE0BATEILCKUMHU METOJAMHU
OMOJIOTMYECKHUX HayK (MOJIEKYJIIPHOU M KJICTOYHON OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTUHU PAa3BUTHS, TEHETUKU
U CeJeKIUU, OHOTEXHOJOTMH M CHHTETUYECKOW OWOJOTHH, MaJCOHTOJIOTUH, JKOJOTHH); METOJaMU
CaMOCTOSITEITLHOTO MPOBEICHUS OMOJOTHYCCKUX HWCCIICOBAaHHI B J1a0OpaToOpuu M B mpupoze (HaOroaeHuE,
HU3MEpEeHHe, SKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIAJICHUC OOYYAIOIIMMHUCS yYMCHHUSMH: CaMOCTOSITEIIBHO HAXOJWTh, AHATU3UPOBATH W KCIIOIH30BAThH
OHMOJIOTMYeCKyI0 HH(OPMALIKIO; TTOIH30BATHCSI OMOIOTUYECKON TEPMUHOJIOTUEN 1 CHMBOJIMKOI; YCTaHABIUBATh
CBS3b MEXIY pa3BUTHEM OHOJOTHHM M COIHAIBHO-DKOHOMUYECCKHUMH W JKOJIOTHUYECKUMHU IMpobdIeMamMu
YellOBEYECTBA; OLICHUBATh MOCIEACTBHS CBOEH NEATENBHOCTH MO OTHOIICHUIO K OKPYXKArolled MPHUPOIHOM
cpene, COOCTBEHHOMY 3J0POBBIO M 3JI0POBBIO OKPYKAIOIIMX JIFOJCH; 0OOCHOBBIBATH M COOJIFOATH MEPHI
npodunakTuku UHQPEKIMOHHBIX 3a00JIeBaHUMN, TIpaBUiia TIOBEJICHUSI B MPUPOAE U oOecreueHus: 6e30MacHOCTH
COOCTBEHHOW J>KMU3HEIEATSIPHOCTH B YpPE3BBIUANHBIX CHUTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbBIE HAYYHBIE OTKPBHITHS B 00JIACTH OUOJIOTHY;

pa3BHUTHE y O0YJAIOIINXCS WHTEUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IpoIlecce 3HAKOMCTBA C
BBIIAIOIIMMUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIIEIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMH €10 MpobdiemMami,
METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIIEAOBAHUS, MPOBEICHUS SKCIICPUMEHTAIBHBIX HCCIICIOBAHUM, PEIICHHS
OMOJIOTMYECKHX 3a]1a4, MOJICTUPOBAHHS OMOIIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y O0yJarONINXCS [IEHHOCTHOTO OTHOIICHUS K JKUBOW MPUPOJIE B IICJIOM M K OTICIBHBIM e
o0OBEKTaM U sBIEHUSM; (OpMHpOBAHHE DKOIOTUYECKOM, T€HETHUECKOH T'PaMOTHOCTH, OOIIeH KyJIbTYyphl
MTOBEJICHUS B MPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHHUIA,

npuoOpeTeHne 00yJaroIUMHUCS KOMIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIIOIB30BAaHUU (COOII0IEHUE
MIpaBWJI TOBEICHUS B IPUPOJE, OXPaHbl BUJIOB, SKOCUCTEM, OMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3710POBbsI U
3JI0pOBbsI OKPYXAIOMIMX JroAel (coOmroaeHuss Mmep mpoduaakTuku 3a0oeBaHuid, odecrieueHrne Oe30MacHOCTH
KU3HEJCIATCILHOCTH B YPE3BBIYAMHBIX CHUTYAI[USX TPUPOJHOTO W TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIOJIb30BaHUsl OMOJIOTHYECKUX 3HAHUN M YMEHHI B MOBCEAHEBHON KHU3HU;

CO3/IaHMEe YCIIOBUH 11 OCO3HAHHOTO BBHIOOpAa OOYYAOIMMHUCS WHIUBUAYATBHOW 00pa3oBaTEIbHOM
TPAeKTOPUH, CIIOCOOCTBYIOIIEH MOCIEayImeMy MpodeccHoOHAIEHOMY CaMOOMPEENIEHHI0, B COOTBETCTBUU C
WHIMBUIYATEHBIMU HHTEPECAMH U TTOTPEOHOCTSMHU PETHOHA.

OO1ree yrcno 4acoB, OTBEJCHHBIX Ha M3yueHHE OMOJOTUU Ha YrIyOJIEHHOM ypOBHE CPEIHEro OOIIero
oOpazoBanus, cocrapiset 204 gaca: B 10 knmacce — 102 yaca (3 gaca B Heneno), B 11 kmacce — 102 gaca (3 yaca
B HEJIETIIO).

OTO0Op OpraHW3aIMOHHBIX ()OPM, METOJOB M CPEJICTB O0yUEHHUs OMOJIOTHH OCYIIECTBISIETCS C YUETOM
cnenupuKA €ro CcoJepKaHus W HANpaBICHHOCTH Ha MPOJOIDKEHUE OWOJOTMYECKOTO OO0pa3oBaHHS B
OpTraHM3aIMIX CPETHETO MPOPECCHOHATHLHOTO U BBICIIIETO 00Pa30BaHMS.

OO0s13aTeNbHBIM YCIIOBUEM TMPU OOYYEHHH OHMONOTMHM Ha YriayOJIEHHOM YpOBHE SIBISETCS MPOBEACHHE
7a00PATOPHBIX W MPAKTHUECKUX padoT. Takxke ydacTue 00OydaronIuXcs B BBHITIOJHECHUH MPOCKTHBIX U y4eOHO-
UCCIIeIOBATENECKUX PA0OT, TEMATHKA KOTOPBIX OMpPENesieTCsl YIUTEIeM Ha OCHOBE UMEIOIUXCSI MaTepHAIIbHO-
TEXHUYECKHUX PECYPCOB M MECTHBIX TIPUPOJIHBIX YCIOBHIMA.



COJAEP)KAHUE OBbYYEHUA

10 KJTACC

CopepxaHue MporpamMmsl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY I'OCYAAPCTBEHHOW MTOTOBOI
arrectaruu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHas Ouosiorusi — KOMIUIEKCHas Hayka. Kpatkas ucropus pa3Butus 6uonoruu. buonornueckue
HAYK{ M U3ydaemble UMU 1pobsiembl. DyHIaMeHTaNbHbIC, IPUKIAJHBIC U TIOMCKOBBIC HAyYHbIE UCCIIETOBAHUS
B OMOJIOTHH.

3HayeHne OUOJIOTUU B JOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTuHBI Mupa. [Ipodeccun,
CBsi3aHHBIE ¢ OMosiorneil. 3HaueHue OUOJIOTUH B MIPAKTUYECKON JESITEILHOCTH YEJIOBEKA: MEULIMHE, CETCKOM
XO35ICTBE, IPOMBIIIJICHHOCTH, OXPaHe IPUPOJBL.

JdemMoHcTpauuu

[Toptpetsr: Apucrorens, Teodpact, K. JIuaneit, XK. b. Jlamapk, Y. Hapeun, Y. Iapseit, I'. Mennens, B.
. Bepuanckuii, U. I1. I1aBnos, U. . Meunnkos, H. 1. BaBunos, H. B. Tumodees-Pecosckwii, . YoTcoH,
®. Kpuk, J1. K. benses.

TaGnuuer u cxembl: «CBsI3b OMOJIOTHH € APYTUMHU HayKaMu», «CructemMa OMOIOrHYeCKIX HaYK.

Tema 2. ’KuBble cucTeMbl U UX H3YYEeHHUE

JXKuBble cuctembl Kak mpeaMeT uydeHus: Onosnoruu. CBOMCTBA XKUBBIX CHCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CJIOXKHOCTD M YHOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
camMoOpraHu3alus, CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHHM OpraHu3aluy KHUBBIX CHUCTEM: MOJIEKYJISAPHBIM, KIIETOYHBIM, TKAaHEBBIN, OpPraHU3MEHHBIN,
MOMYJISITUOHHO-BUIOBOM, SKOCUCTEMHBIN (OnoreoneHoTHYecKui), buocdepusiii. [Iporecchl, mpoucxoasamue B
KHUBBIX cucTeMax. OcHOBHbIE Npu3HaKu >xuBoro. JKu3Hb Kak (opma cymecTBoBaHus marepuu. Haykw,
M3Y4YaloIlKe )KUBbIE CUCTEMbI Ha PA3HBIX YPOBHSAX OpraHU3alluy.

W3yuenue xuBbIx cucteM. Metoasl O6uosornyeckoi Hayku. HaOmronenue, n3MmepeHue, 3KCIIEPUMEHT,
cucremMarusanus, MeraaHanu3. IloHsTme O 3aBUCMMOM W HE3aBUCMMOW niepeMeHHOW. IlnanupoBanue
skcnepumenTa. IloctanoBka u nposepka rumnores. Hyneas runotesa. [lonstue BEIOOpKH U €€ JOCTOBEPHOCTD.
Paz6poc B 6monornyecknx qaHHbIX. OLEHKa JOCTOBEPHOCTH IMOYYEHHBIX Pe3yabTaToB. [[pUYMHBI HCKaKEHUS
pe3yJIbTaTOB dKcrepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel 1 cxembl: «OCHOBHBIE NMpPHU3HAKH XKU3HW», «buomorudeckne cuctembl», «CBOWCTBA KHUBOMH
MaTepun», «YpOBHH OpraHU3alMU >KUBOU Npupoab», «CTpoeHHE KMBOTHOM KIIETKW», «TKaHW KUBOTHBIX),
«CucremMbl OpraHoB 4eJIOBEYECKOro opraHusmay, «buoreoreHos», «buocdepay», «MeToabl U3ydeHUs KUBOU
IPUPOIBI».

ObopynoBanue: JaboparopHOe OO0OpyAOBaHHE M TPOBEJACHHUA  HAOMIONEHUH, H3MEepeHHi,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOIOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. Buosorus kierku

Knerka — cTpyKTypHO-(pyHKIIMOHAIbHAS €AMHUIA KUBOTO0. VicTOopHst OTKpbITHS KiieTku. Pabots! P. I'yka,
A. Jlesenryka. Knerounas teopuss (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE NOJOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoapl MOJIEKYIISIPHOM U KJIETOYHOM OMOJIOTUM: MUKPOCKOIIHUS, XpomaTorpadus, dJ1eKTpodope3, METO
MEUEHBIX aToMoB, auddepeHnnanbHoe UEHTpU(YTHPOBaHKUE, KYJIbTUBUPOBAaHUE KIETOK. M3yuenue
Quxcuposannvix  Kiemox. NEKTpOHHas MHKpockonusi. Kougoxanonas mukpockonusa. Bumanvhnoe
(npudicusnenHoe) uzyueHue Kiemox.

JdemMoHcTpauuu

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

Tabmumel u cxeMbl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIH MHUKpOCKOM», «lcropust pa3BuTHA
METOJI0B MUKPOCKOITUI.

O6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKPOIPENapaTbl pacTUTENbHbBIX, )KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

IIpakTuyeckasi padora «/3ydeHne METONOB KJIETOYHOW Ouosoruu (Xpomartorpadus, 3aeKTpodopes,
middepennmanbHoe neHTpudyruponanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH



XUMHUYECKUN COCTaB KIETKA. Makpo-, MHUKpO- M YJIBTPaMHUKpPOdJIeMEHThl. Boma u €€ poip Kak
pacTBOpUTENS, peareHTa, yyacTue B CTPYKTYPUPOBAHUHU KJIETKH, TEIUIOPEryasiuuu. MuHepalbHble BellecTBa
KJIETKH, MX OMOJoru4ecKas poiib. Poilb KaTHOHOB M aHUOHOB B KJIETKE.

Oprannueckue BeecTBa KJIETKH. bruonorndeckue mosmMepsl. bemkn. AMUHOKHCIOTHBIN COCTaB OCIIKOB.
CrpykTypsl OenkoBoii mMonekynbl. [lepBuuHast cTpykTypa Oenka, menTuHas CBs3b. BTopuuHas, TpeTuyHasd,
yeTBepTUYHast CTPYKTypbl. Jlenarypanus. CsoiictBa OenkoB. Kiaccudukanuss OenkoB. buonorumueckue
¢bynkuuu 6enxoB. [lpuonsi.

VYrneBoabl. MoHOcaxapu/pl, AUCaxapuibl, OJUrocaxapuabl U noyuucaxapuabl. OOUIHil 1aH cTpoeHus 1
(bU3MKO-XMMHUYECKHE CBOMCTBA yIiIeBo10B. bruonornyeckue GyHKINU YIIE€BOIOB.

Jlumuaer.  TuapodunsHO-THApOdOOHBIE  cBoMcTBa. Kimaccumbukanums nunumoB. Tpurivuepuisbl,
dbochomunuabl, BOCKH, CTepouabl. buomornyeckue (yHkumy nunuaoB. OOIIHMe CBOWCTBA OMOJIOTHYECKUX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaM0O3aMbIKaHUIO, ITOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucinorsl. JJTHK u PHK. Crpoenne nykienHoBbIx kucior. Hykmeorunsl. [lpuHiun
komruieMeHTapHocTu. [IpaBmwio Yapradda. Crpykrypa AHK — nBoiiHas crupanb. MecToHaxoxIeHUE U
ounonornueckue Gpynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B kiierke.

Crpoenue mosekyiabl AT®. Makpospruyeckue cBsizm B Monekyine AT®. buomormueckue GyHKIMH
AT®. BoccraHOBJIICHHBIE TEPEHOCUYMKH, UX (PYHKIMH B KIETKe. /[pyeue Hykneosuompugocpamor (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykTypHass  Ouosiorusi: OMOXMMHYECKHE U  OMO(]HU3WYeCKHe  HUCCICJOBAHHMS  COCTaBa W
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJeKyl. Mooenupoganue cmpykmypvl U (QYHKYulli OUOMONEKYL U UX
Komniekcos. Komnvromepnulii Ouzauin u opeaHudecKuti cunmes OUOMONeKyl U UX HeNnpUPOOHbIX AHANO208.

JdeMoHcTpamun

[Moptpertsr: JI. [onunr, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ©. Conrep, C. [Ipy3unep.

Huarpammbl: «PacnipeneneHue XHMMHUYECKHUX OJJIEMEHTOB B HEXHBOM mpupoae», «Pacmnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAE».

Tabmuie! u cxemsl: «Ilepuonnyeckas Tabinila XUMUYECKUX 2JIEMEHTOBY, «CTpOeHUE MOJIEKYIIbI BOJIBI,
«BemectBa B cocraBe opraHuzMoB», «CTpoeHHe MOJEKynbl Oenka», «CTpYKTYpbl OEIKOBOH MOJEKYIBI,
«CTpoeHre MOJIEKYN YIieBoA0oB», «CTpoeHHEe MOJEKYyNd JTUNUAOB», «HykienHOBble KHUCIOTHIY», «CTpoeHue
MoJieKyJibl ATO.

Ob6opynoBaHue: XUMUYECKas ocyia 1 000py10BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIBIO KaU€CTBEHHBIX PEAKITUN».

JlabopaTopnasi padora «/ccnenoBaHue HYKJIEHMHOBBIX KHCJIOT, BBIACNEHHBIX M3 KIETOK Pa3IHYHBIX
OpPraHHU3MOBY.

Tema 5. CTpoenune n pyHKIHMH KIETKH

Tunel KJIETOK: 3yKapuoTHuyeckas M mpokapuotruyeckas. CTpyKTypHO-(DYHKIMOHAJIbHbIE 0Opa3OBaHUs
KIICTKHU.

Crpoenue npokapuotnueckoil kinetku. Kinerounas crenka Oakrepuil u apxeil. OcoOEHHOCTH CTPOEHHUS
reTepoTpoQHOI 1 aBTOTPO(HON NPOKAPUOTUYECKHUX KIETOK. MeCTO M pojib MPOKAPHOT B OMOIIEHO3aX.

Crpoenne u  (yHKIMOHMpPOBaHME dyKapuoTHyeckol  kierku. [lmazmatmueckas  memOpaHa
(mna3manemma). CTpykTypa IUTa3MaTHUeCKOH MeMOpaHbl. TpaHCHOPT BeIIECTB uepe3 IUIa3MaTHUYECKYIO
MeMOpaHy: naccuBHbIN (AudPy3ust, obneruénnas 1uPpQy3usi), akKTUBHBIN (IIEPBUYHBIA U BTOPUYHBIN aKTHBHBIN
tpancnopt). [lomynponuriaemocts MeMOpanbl. Pabora HaTpuii-kanueBoro Hacoca. DHJIOLUTO3: MUHOIUTO3,
¢arouuTo3. Dk3o1uTo3. Kierounas crenka. CTpykTypa 1 QyHKIMH KJIETOYHOW CTEHKU pacTeHUi, rpuoOoB.

[Mutornasma. Luto3zoms. Lutockener. J[Buxkenne nutoria3mel. Opranouasl kiaetku. OHoMeMOpaHHbIe
OopraHow/ipl KJIETKW: SHiorutazMatudeckas ceth (OIIC), ammapatr [onbIku, THU30COMBI, MX CTPOEHUE H
¢bynkuuu. B3auMocBsS3b OJHOMEMOpaHHBIX OPraHOMAOB KiIeTKH. CTpOeHHE TpaHyJspPHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6eaxos ¢ II1C. CuaTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ maakuit
(arpanymsipHBI)  SHAoMmIazMatudeckuii  perukymyM. CekperopHas (QyHKuus ammapata [ OJbIKH.
Mooughuxayus 6enxos 6 annapame Ionvoxcu. Copmuposka 6enxkos 6 annapame Ionvoocu. TpancmopT
BELIECTB B KJIeTKe. Bakyonu pacTurenpHbIX KieTok. Knetounstii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWBI KIETKU: MUTOXOHJAPHUH, IIACTHIBL. [Ipoucxosicoenue MumoxoHOpui u
naacmuo. Cumbuoeenes (K.C. Mepeockosckui, JI. Mapzynuc). Ctpoenue 1 GyHKIMA MUTOXOHAPHHA U TUTACTHIL.
[lepBuuHble, BTOPUYHBIE W CJOXKHBIE IUIACTUABI (POTOCHHTE3UPYIOIIUX OSYKapuoT. XJIOPOIUIACThl,
XPOMOILIACTHI, JIEHKOIUTACTHI BHICIIMX PACTEHUH.



HememOpanubie opraHouzasl kinetkn CrTpoeHne M (yHKIMH HEMEMOpaHHBIX OPraHOWIOB KJIETKH.
Pu6ocomsl. IIpomescymounvie gpunamenmol. MUKpOpUIAMEHTBL. AKmuHosble Mukpoguiamenmsoi. MplllieuHbIe
KIIETKH. AKMuUHOBble KOMHOHEHMbl HeMblueyHbIX Kiemok. Mukporpyoouku. Kierounstii nenrp. Ctpoenue u
JBM)KEHUE JKITYTHKOB M pecHHuYeK. MukpoTpyboukn nutoruiasmsl. LleHTpuons. benku, accoyuupoeantnvie ¢
MuKpoghunamenmamu u muxpompyoouxkamu. MomopHule 6enxu.

Snpo. OOGosouka sipa, XpOMaTHH, KapuoIUla3Ma, SIpBIILIKHA, MX CTpOoeHHEe MU (QYHKUMHU. SnepHblid
OenxoBbIii MaTpukc. IIpocTpaHcTBEHHOE pacmoONOKEHHE XPOMOCOM B MHTepdaszHOM siape. DyxpomamuH u
ecemepoxpomamun. benku XpoMmaTuHa — TUCTOHBL. /J[unamuka sadepHou obonouxku 6 mumo3se. Sfloepbiii
MpaHcnopm.

Knerounslie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT (PacTUTEIbHOM, )KMBOTHOM,
TpUOHOIN).

JdemoHcTpauuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuupl u cxembl: «CTpOeHUE SYKAPUOTHIECKON KIIETKH», «CTpOeHUE KUBOTHOM KIIETKN», «CTpoeHune
pacTUTENbHOU KIIETKN», «CTpOE€HUE MUTOXOHIAPUNY, «Sapo», «CTpoeHne NpOKapuOTUIECKON KIIETKI».

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIIPENaparbl pPACTUTENbHBIX, MKHBOTHBIX KIETOK,
MHUKpPOIIpEnapaTsl OaKTepHaTbHBIX KIETOK.

JlaGopatopHas padora «/3yueHue CTpoeHUs KJIETOK Pa3IUUYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlaGopatopHas padora «/ccnenoBanue mia3Moinsa 1 IemIa3Moiin3a B PaCTUTEIbHBIX KIETKax.

IIpakTnueckas padora «/3ydyeHue ABUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U MPeBpPallleHUe JHEPTUU B KJIETKe

AcCUMHIISIINS ¥ JUCCUMIIIALUS — JABE CTOPOHBI MeTabomu3Ma. Turibl 0OMEeHa BEUIeCTB: aBTOTPO(HBIIN U
rerepoTpodHbIil. YuacTue KHUCIOpoJa B OOMEHHBIX Ipoleccax. JHepreTudyeckoe oOecreueHue KIIETKH:
npespauieHre AT® B oOMeHHBIX Iponeccax. @epMEHTATUBHBIN XapakTep peakluil KIETOYHOro MeTadou3ma.
@depMeHThl, HUX CTpOeHUE, cBoWcTBa M MexaHusM JeiictBusa. Kodepmentsl. Otiimuus ¢epMEHTOB OT
HEOPTaHMYECKUX KaTanu3aropoB. benku-akTuBaTOppl W  OCNKU-UHTHOUTOPHL. 3aBHCHUMOCTH CKOPOCTH
(epMEeHTATUBHBIX peaKLHil OT pa3InYHbIX (HaKTOPOB.

[lepBuuHbI CUHTE3 OpPraHMYECKUX BelIeCTB B KieTke. DOToCHHTE3. AHOKCU2eHHbIU U OKCUSEHHbIl
gdomocunmes y oaxmepuii. Ceéemocobupaiowue nueMeHmsvl U NUSMEHMbl pPeakyuoHno2o yeumpa. Poib
XJIOPOIIIIACTOB B Tporiecce GorocuHTe3a. CBeroBast u TeMHOBast (hazpl. Pomoovixanue, Cs., C4- u CAM-munuwt
@omocunmesa. IlpogykTuBHOCTh (hoTOCHHTEe3a. BiusHue pa3znuuHbiX (pakTOpoB Ha CKOPOCTh (POTOCHHTE3A.
3HaueHue POTOCUHTE3A.

XemocuHTe3.  PazHooOpa3sue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTpUUIUpyOmue  OakTepuw,
&Kele300aKTepun, cepodbaKTepun, BOJIOPOAHbIE OakTepuu. 3HaU€HUE XEMOCHHTE3a.

Amnaspobnble opranuszMel. Bunael Opoxenus. ITpoaykTsl OposkeHHS W UX HCIIOJIB30BAHHE UYEIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBbI KaK 00BEKThl OMOTEXHOJIOTUU U BO30OYIUTENN OOJIE3HEH.

AdpoOHBIE OpraHM3Mbl. JTanbl 3HepreTuueckoro obmena. IloxroroButenbHbld dTam. [nukomns —
OECKHUCIIOPOHOE PACIICTNIEHUE TIFOKO3bI.

buonornueckoe oOkuciaeHME, WIN KJIETOYHOE JbIXxaHue. Poib MHUTOXOHApUH B  Ipoleccax
ouosornueckoro okucnenusa. llukmuueckue peaknuu. OxucnurenbHoe (dochopunrpoBanue. Iuepeus
membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonnoii AT®D-cunmaszel. IlpenmyiiecTsa
a’poOHOTO MyTH OOMEHa BEIIECTB Tiepea aHadpOoOHBIM. DPPEKTHBHOCTH DPHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, T
A. 3aBap3uH.

Tabmuubr u cxembl: «DoTOCHHTE3», «JHepreTUdeckuii oomen», «bumocuHTes Oenka», «CTpoeHHE
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaH#e: CBETOBOM MHUKPOCKOIM, 000PYIOBAaHUE JJII TIPUTOTOBJICHHS TTOCTOSIHHBIX M BPEMEHHBIX
MHUKpOIIPENapaToB.

JlabopaTopHas pa6ora «/3yueHue KaTaIUTUYECKOW aKTUBHOCTU (DEpMEHTOB (Ha MpHUMEpPE amMHIIa3bl
WM KaTaylasbl)».

JlabopaTopnasi paGora «/3ydeHune (¢epMEHTATUBHOTO pACIICIUICHUs TIEPOKCHIa BOJAOPOJIa B
PaCTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTopHas padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.



JlaGopaTopHasi pa6oTa «CpaBHEHHUE TPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacieacrBeHHasi MH(pOpMalusl U peau3anus eé B KJIeTKe

Peaknun marpuyHoro cuutesza. [IpUHIMI KOMIIJIEMEHTApPHOCTH B PEAKLUMSIX MaTPUUYHOIO CHUHTE3a.
Peanuzarus HacieacTBeHHOM wHGOpMAIK. [ eHETHYECKU KO, €r0 CBOMCTBA. TpaHCKPHUIMIUS — MaTPUIHBIN
cunre3 PHK. IlpuHUMOBI TpaHCKPHUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue tpancnoptbix PHK B OmocuuTese Oenka. YcnmoBus OunocuHTE3a
oenka. KogupoBanue aMmuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e OerKa.

Coepemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuzalus I'€HOMa y NPOKAapUOT U IyKapuoT.
Perynsanus aktuBHOCTM TeHOB y mpokapuoT. ['mmore3a omepona (®. XKako6, XK. Mano). Monekyraprvie
MeXanu3mvl dKCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pecynsayuu pabomuvl 2eHos. Perynanus
O0OMEHHBIX MPOIeCCOB B KieTKe. KieTounslii romeocTas.

Bupycbl — HekneTouHble (OpPMBI KU3HU U OOmratable mapasutbl. CTpOCHHE TPOCTBIX U CIOXKHBIX
BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuznennwviti yuxn /J[HK-cooepocawux eupycos, PHK-cooepocawyux
gupycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

Bupycubsie 3aboneBanus denmoBeka, XuBOTHBIX, pactreHui. CIIMJ], COVID-19, conumanpHble U
MEIULUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayuss u ananuz  6omvuux maccusos  («bigdatay) cmpyxmyproix
ouonocuueckux oaumvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoecpammupyemvie QyHKyuu 6enxos.
Cnocobwl 0ocmasxu nekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, 1. 1. UBaHOBCKU.

Tabmuuer u cxemsl: «brocunTes 6enkay, «I eneTnueckuii koay, «Bupyce», «bakrepuodarn.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKHU

Krnerounsnii nuki, ero mepuonasl u perynsiuusa. HMutepdaza u muto3. OCOOEHHOCTH MPOIIECCOB,
nporekaomux B uHTepdasze. Ilonroroska kierku k JeneHuro. IIpecuHTeTMueckuil (HOCTMUTOTHYECKUN),
CUHTETUYECKUN U MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) TepHOIbl HHTEP(DA3HI.

Marpuunsiii cunte3 JHK — permmkanms. [lpunHnuner permmkannu JIHK: KoMIuieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTHNapayienbHocTh. Mexanusm perumkanuu JJHK. Xpomocomsl. Ctpoenue
xpomocoMm. Tenomepsl u TenoMepasa. XpoMOCOMHBIN HAOOP KJIETKH — KapUOTHI. JIUIUTOMAHBINA U TarIONIHBINA
Habopbl XpoMocoM. ["'oMostornyHbie XpoMocoMBl. I1070BbIE XPOMOCOMBI.

Henenue kietkn — muTo3. CTaauM MHTO3a M NIPOUCXOASIIME B HUX Mpolecchl. THIBl MHTO3A.
Kapuokunes n nurokunes. buonornueckoe 3HaueHHUE MUTO3a.

Perymnsnus mutoTndeckoro nukia kietk. [IporpaMmmupyemas kiieTouHasi THOenb — alonTos.

Knerounoe sapo, xpomMocombl, (GYHKIIMOHaIbHAs TeHOMHKA. Mexanuzmul  npoaugepayuu,
ougppepenyuposxu, cmapenus u eubenu xiemox. «lugpposas xknemxa» — oOuoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSA KIIeMKUL.

JdemMoHcTpanuu

Tabmuiel U cxembl: «OKW3HEHHBIM UK KIETKW», «MHTO3», «CTpoeHHe XpoMocom», «Peruukarus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTmpenapathbl: «MHUTO3 B KIETKaX KOPEIIKa JTyKay.

JlaGoparopHas padora «3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOITPENAapaTaxy.

JlabopaTopnasi padora «HabGmiomeHue MuTO3a B KIETKAaX KOHYMKA KOpElIKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonoruueckoe paszHooOpasue opranusmMoB. OJHOKIETOYHBIE, KOJOHHUAJIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBl.

OcoOeHHOCTH CTPOECHMSI W JKHU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepum, apxew,
OJTHOKJIETOYHBIE TPUOBI, OHOKIETOYHBIE BOAOPOCIH, IPYTHe MPOTUCTHL. KOOHUANBHBIE OPraHU3MEI.

B3aumocBsi3p yacTeil MHOTOKJIETOUHOTO opraHu3Ma. TkaHu, opraHbl U CUCTEMBbI opraHoB. OpraHu3M Kak
enuHoe nenoe. ['omeocras.

Txanu pacrenuil. Tumnbl pacTUTENBHBIX TKaHEH: 0Opa3oBarenbHasi, TOKPOBHAS, TPOBOASIIAs, OCHOBHAS,
Mexannueckas. OcoOOEHHOCTH CTpoeHMs, PYHKIUN U pacroOKEeHUs TKaHEeH B OpraHax pacTeHH.



TkaHu )KUBOTHBIX U 4YeJlOBEKa. THIIbI dKUBOTHBIX TKAHEH: SNUTENNANbHASL, COSAUHUTENbHAS, MbIILICYHAs,
HepBHast. OcOOEHHOCTH CTpOeHUs, GYHKIUI U PacIoIoKEHHUS TKaHEel B opraHax *KMBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX U
yenoBeka. OyHKIMM OpraHoOB U CUCTEM OpPIraHOB.

Omnopa tena opranu3moB. Kapkac pacteHuil. Ckenersl OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX JKHBOTHBIX.
Hapyxubiii 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIIbI COCTMHEHUS KOCTEH.

JIBW>KeHHE OpraHu3MoB. JIBIKEHUE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIIHOE, JKTYTHKOBOE,
pecHuyHoe. J[BM)KEHME MHOTOKJIETOYHBIX PACTEHUN: TPONU3Mbl M HACTHH. JIBMKEHUE MHOIOKJIETOYHBIX
KUBOTHBIX U Y€JIOBEKa: MbIIeyHas cucreMa. Peduexc. CkeneTHble MBI U UX padoTa.

[Iuranue opranusmos. llorjomenne BOAbI, YIJIEKUCIOrO ra3a U MHUHEPAJIbHBIX BEUIECTB PACTCHUSIMU.
IIuraHnue >KUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPHUKJIETOYHOE MHILeBapeHue. IluTaHue I03BOHOYHBIX
XKUBOTHBIX. OTaensl nuuieBapuTeNbHOro Tpakta. [IumeBapurenbHble kenesbl. IIumeBaputenbHas cucrema
YEJIOBEKa.

Jbixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue xuBoTHbIX. J{uddy3us razos uepe3 noBepxHOCTh
kinetku. KokHoe npixanwe. JlpixatenbHas mnoBepxHOcTh. JKabepHoe u nérounoe papixanue. JlpixaHue
[MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIO0XXHEHUE CTPOEHUs JIETKUX IO3BOHOYHBIX
KUBOTHBIX. JlpIXarenpHas cucTeMa 4esloBeKa. MexXaHW3M BEHTWIALMM JIETKMX Yy NTHUIL U MJICKOIUTAIOIIMX.
Perynsmus npixanud. JlpixarenbHbie 00BEMBIL.

TpancopT BemECTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBl pAacTeHUM. TpaHCIOPT BEIECTB Yy
XKUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
Cepaue, KpOBEHOCHBIE COCYABI M KpoBb. Kpyrn KpoBooOpamieHus. DBOJONMOHHBIE YCIOXKHEHUS CTPOCHHUS
KPOBEHOCHOI cHCTEeMBbI TO3BOHOYHBIX KHBOTHBIX. PaboTa cepama u e€ perymusamusi.

Boinenenue y opranusmoB. Beinenenue y pacreHuil. Bbiienenue y &uBOTHbIX. COKpaTUTENbHBIE
Bakyonu. Opranbl BbieneHus. DuibTpanus, cekpenus U oOpaTHOE BCAaChIBAHME KAaK MEXaHU3MBI PaOOTHI
opraHoB BbiieneHus. CBsI3p MOJIOCTH TejJa C KPOBEHOCHOW W BBLIEIUTENbHON cucreMaMu. Beiienenue y
MMO3BOHOYHBIX KUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u GpynkunonupoBanue Heppona. OOpa3zoBaHre MOYU
y 4eJIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. Criopbl OaKTepuil U IUCTHI MPOCTEUIITHX.
3ammra y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna. CpeacTBa macCCUBHON U XMMHYECKOM 3a1UThl. OUTOHITUIBI.

3anmra y MHOTOKJIETOUHBIX KHBOTHBIX. [IOKPOBBI M MX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma oT OOoJIe3HEH.
NmmynHast cuctema uenoBeka. KieTouyHbli M ryMOpalibHbI UMMYHUTET. Bpoka€HHBIN 1M NMPUOOPETEHHBIM
cneunpuyeckuif UMMyHHUTeT. Teopus KinoHanpHO-cenekTuBHOro umMmyHnurera (I1. Dpnux, ®. M. bepner, C.
Tonerasa). BocnianutenbHble OTBETH OpraHU3MOB. Posib BpOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CHUCTEMHBIX
3a00JIeBaHUH.

PasapaxkuMocTs 1 perynanus y opraHu3MoB. Pa3ipaXuMoCTh y OJTHOKJIETOYHBIX OpPraHU3MOB. TakCHCHI.
Pa3apakxuMocTh U peryisnus y pacTeHui. PocToBbIe BelllecTBa U UX 3HAYEHUE.

HepBHast cucrema u peduiekTopHas peryisius y >XUBOTHbIX. HepBHas cuctema u €€ OTHENbI.
OBOJIOIIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOW CHUCTEMBI Yy JKUBOTHBIX. OTIEnbl TOJOBHOTO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Pedriekc u pednexkropras nyra. bezycinoBHbie 1 yCIOBHBIE PEIIEKCHI.

I'ymopanbHast peryiasnus ¥ SHIOKPUHHAs CHCTEMa JKMBOTHBIX M uenoBeka. JKenes3bl SHIOKPHHHOM
CUCTEMBI U UX TOPMOHBI. JIeficTBHE TOPMOHOB. B3auMOCBs3b HEPBHOW M SHIOKPUHHOM cucteM. ['mnoraiamo-
runoguszapHasi CUCTEMA.

JdemMoHcTpauuu

IToprper: U. I1. I1aBnos.

Tabmuubl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHBIE BOAOpociny, «bakrtepumny,
«IIpocreiimme», «Opranbl IBETKOBBIX pacTeHH», «CHCTEMBl OpPraHoB IO3BOHOYHBIX >KMBOTHBIX»,
«BuyTpeHHee cTpoeHue HaceKoMbIx», «TkaHu pactreHmit», «KopHeBbie cucTeMbl», «CTpOeHHE CTeOsI»,
«CTpoeHMe TUCTOBOM INIaCTUHKWY, «TKaHM KUBOTHBIX», «CKkeneT uenoBekay, «llumeBapurensHas cucrema,
«KpoBeHocHas cucrema», «/lpixatenbHas cuctemayn, «HepBHasa cucrema», «Koxa», «MbledHas cucteMay,
«BolgenurensHas  cucreMa»,  «OHIOKpHHHas  cuctema», «CtpoeHue  Mblmney,  «MMMyHHTET»,
«KumeunornonoctHeie», «Cxema NUTaHUS PACTEHUI», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX KHUBOTHBIX),
«Ctpoenue ruapel», «CTpoeHue IuaHapun», «BHyTpeHHee CTpoeHue A0XKAEBOro 4epssa», «HepBHas cucrema
priO», «HepBHas cucrtema narymku», «HepBHas cuctema mpecMmbikaromuxcsa», «HepBHas cucrema OTHID,
«HepBHas cucrema mMiekonuraromux», «HepBHas cucrema yenoBekay, «Peduekcy.



O6opynoBaHme:  CBETOBOW  MHKPOCKOI,  MHUKpPONIpENaparbl  OJHOKIETOYHBIX  OPraHU3MOB,
MHUKpOIpenaparsl TKaHEH, paKOBUHBI MOJUTFOCKOB, KOJIJIEKIIMM HAaCEKOMBIX, UTJIOKOXKHX, >KMBBIE IK3EMILISAPHI
KOMHATHBIX PACTCHHiA, TepOapuul pacTeHWil pPa3HBIX OTMAETOB, BJIAXKHBIC MpemapaThl >KMBOTHBIX, CKEIIETHI
MO3BOHOYHBIX, KOJUIEKIIMA OECTIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa, 000pyI0BaHUE JUIsl IEMOHCTPAIUH
MMOYBEHHOTO M BO3AYIIHOTO MUTAHKS PACTCHUH, paCIeIUICHHs KpaxMaia U OeJIKOB Mo IeHCTBUEM ()ePMEHTOB,
o0opynoBaHUE I JIEMOHCTpPAIlMU OIBITOB MO H3MEPEHUIO0 >KU3HEHHON EMKOCTH JIETKHMX, MeXaHu3Ma
JBIXaTEIbHBIX JBUKEHUN, MOJIENTH TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas pabora «/3yueHue TkaHel pacTeHUI».

JlabopaTopHas padora «/3yueHue TkaHel >KUBOTHBIX».

JlaGoparopHas padora «/3yueHue opraHoB IBETKOBOTO PACTECHHUSI.

Tema 10. Pa3mHokeHHe U pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecronoe (BKJIIoYas BEreTaTMBHOE) W MojoBoe. Buabl Gecnonoro
Pa3sMHOXKEHHUs: TOYKOBAHUE, CIIOPYJIAIHS, (hparMeHTaIus, KIOHHPOBAaHHE.

[TonoBoe pasmuoxenue. [lomoBeie kieTku, nnu ramersl. Melios. Ctaguu Meriosa. [loBenenne xpomocom
B Meno3e. KpoccuHrosep. buosormdeckuil CMbICI MeWO3a M MOJOBOrO mpouecca. Meno3 M ero Mecro B
KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pasButue. ['amerorenes y »kuBoTHbIX. [lonoBsie xene3bl. OOpa3oBaHuEe U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepmaTorenes u oorene3. CTpoeHHe MOJOBBIX KIETOK.

OmooTBOpeHNE W SMOPHOHAIBHOE pPa3BUTHE KHUBOTHBIX. CIOCOOBI OIUIOOTBOPEHHS: HApPYy)KHOE,
BHyTpeHHee. [lapreHorenes.

WupuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O Pa3BUTHUA OPTaHU3MOB.
Mopdghocenez — oona uz enaeuwvix npobiem smopuonocuu. Konyenyus mopghoeenos u mooenu mopgozenesda.
Cragunm  sMOpuoreHesa JKMBOTHbIX (Ha npumepe Jsarymku). JpoOnenwe. Tumel  apoOieHus.
Jlemepmunuposannoe u Hedepmunuposanuoe opoodnenue. bracmyna, munst 6racmyn. OcoGeHHOCTU OPOOIICHUS
MJICKOIIUTAIOIINX. 3apOJIbIIIEBbIC JIMCTKU (TacTpyssilius). 3akiiajJka OpraHoB M TKaHEH M3 3apOJbIIIEBBIX
JTUCTKOB. B3anMHoe BiMsHHE YacTell pa3BUBAIOLIErOCs 3apojbiiia (3MOpUOHANIbHAS MHAYKIUS). 3akiajaka
IJaHAa CTPOEHUS JKUBOTHOTO Kak pe3yibTaT HMEPAPXUUYECKUX B3aUMOJICUCTBHI TeHOB. BimsHue Ha
SMOpPHOHAIIEHOE PAa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pa3zButue xxuBoTHbIX. [ToctamOpronaneHbiil iepuon. [Ipsimoe u Henpsimoe pa3BuTHe. Pazsutne ¢
MeTamMopho30M y OECIO3BOHOYHBIX M MMO3BOHOYHBIX JKUBOTHBIX. bHONOrMYeckoe 3HAYeHHE NPSIMOTO U
HETIPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHHUE B MPUPOJE. TUIBI pocTa KUBOTHBIX. DAKTOPHI PETYIAINH POCTa
KUBOTHBIX U uenoBeka. CTaguM MOCTIMOPHOHATBHOTO PAa3BUTHS Yy JKMBOTHBIX M 4YenoBeka. llepuombl
OHTOTeHe3a yenoBeka. CTapeHHne U cMepTh Kak OMOJIOTHYECKUE TPOIECCHI.

PazmHoxeHue u pasButHe pacteHuil. ['amerodur u cnopoput. Meito3 B )KU3HEHHOM IIMKIIE PACTCHHMH.
OO6pazoBanue cnop B Tipoiecce Meio3za. [amerorenes y pacrenmii. OIIOAOTBOPEHHUE U Pa3BUTHE
pacCTUTENBHBIX OpraHU3MOB. J[BOWHOE OIIOJOTBOPEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHHe U Pa3BUTHUE
CEMEHU.

MexaHu3MBbI PEryJsIlIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuipl U cxembl: «BereratuBHOE pa3MHOXKEHHE», « TUIIBI 0€CIOI0ro pa3MHOXKEHUs», «Pa3MHokeHne
XJIaMUJIOMOHabl», «Pa3MHOXeHue HBIUIeHB», «Pa3MHOXeHHe ruapb», «Meho3», «XpoMOCOMBD,
«I"ametorene3», «CTpoeHHe SULEKIETKH U criepMaro3onga», «OCHOBHBIE CTaIUM OHTOreHe3a», «lIpsmMoe u
HempsiMoe pa3BuTue», «Pa3Butre maiickoro xykay», «Pa3Butue capanum», «Pa3zButue nsrymkun», «/[BoiiHoe
OIUIOZIOTBOPEHNE Yy IIBETKOBBIX pacTeHHI», «CTpoeHMe CEMSH OJHOAOJBHBIX W JIBYJOJIBHBIX PACTEHUI»,
«KW3HEHHBI LMK MOPCKOM KamycThbl», «KU3HEHHBIM LMK MXa», <«OKU3HEHHBIM LMK MaOpPOTHHUKAY,
«OKM3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIpErnapaThl SIMIIEKIETOK U CIIepMaTO30UI0B, MOJEINb
«uKI1 pa3BUTHUS JISTYILIKI.

JlabopaTopHas padora «/3yueHne cTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOMPENapaTax.

IIpakTnueckas padora «BpisBlIeHNE TPU3HAKOB CXOACTBA 3apO/AbIIIEH TO3BOHOYHBIX KUBOTHBIX ).

JlabopaTopHas padora «CTpoeHre OpraHoB Pa3MHOKEHUS BBICIIIMX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB



VicTopus CTaHOBJIEHUS M pAa3BUTHUS TeHETHKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa, T. Moprana.
Ponws otedecTBeHHBIX yu€HBIX B pasButhu reHeTuku. Paborst H. K. KombmoBa, H. WM. BaBumoma, A. H.
benozepckoro, I'. /. Kapneuenko, 0. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE IIOHATHS W CUMBOJBL. ['OMONOrMYHBIE XPOMOCOMBI, QJJIEIbHBIE TEHBI,
aIbTEpHATUBHbIE IMPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIM NpPU3HAK, FOMO3UIOTA, IETEPO3UTrOTa, YHUCTas
JTUHUS, THOPUABI, TeHOTHN, (heHoTun. OCHOBHbIE METOJbl T€HETUKU: THOPHI0JIOTHUECKUN, [IUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKH.

JdemoHcTpauuu

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBunos, A. H. benosepckui, I
J1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

TaOmuip! u cxeMbl: «MeTObl TEHETUKHY, «CXEMBbI CKpELIUBAHUS».

JlabopaTopHas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIASAOBAHUN».

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiit 3akoH MeHzens — 3aKOH €IuHO00pa3usi TMOPUIOB MEPBOTO
nokoJsieHus. IlpaBuwino poMuHupoBaHus. Bropoil 3akoH MeHaens — 3aKOH pacIICIUICHUS MPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTMOPUAHOTO CKpeIIuBanus. [ MmoTe3a 4ucToTh raMer.

Ananuzupytoiiee ckpeniuBanue. [IpoMexxyTouHbIil XxapakTep HaclieqoBaHus. Paciieruienre mpu3HakoB
[IPU HEMOJIHOM JOMHHHUPOBAHUH.

JurubpuaHoe ckpeniuBanue. Tpetuil 3akoH MeHenst — 3aKOH HE3aBUCUMOT0 HACJIE0BaHUs IPU3HAKOB.
[{uTomornyeckue OCHOBBI JUTUOPHUIHOTO CKPELTMBAHUSI.

CuemienHoe HacienoBanue mpusHakoB. Paborer T. Moprana. CreruieHHOE HacieIOBaHUE TEHOB,
HapyLIEHUE CUEIIJICHUS MEKy T€HaMU. XPOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

'enernka mona. XpOMOCOMHBIA MEXaHHM3M OIPEAECIEHUs MOJIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHbIii W rereporaMeTHbli moj. ['eHeTHMyeckas CTpyKTypa MOJIOBBIX XpomocoMm. HacnenoBanue
IIPU3HAKOB, CLICIUIEHHBIX C I10JIOM.

I'enotun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE JEHCTBUE T'eHa. MHOXKECTBEHHBIN
ainnenusM. BzaumoselictBue HeansenbHbIX reHoB. KommuieMenTapHocTs. Onucras. [lonumepus.

'eneTnyeckuil KOHTPOJb PA3BUTHUS PACTEHUH, KUBOTHBIX M YEJIOBEKa, a Takke (U3HOIOTHUYECKUX
MPOIIECCOB, MOBEACHHUS W KOTHUTHUBHBIX (QYHKIUH. ['eHeTHuecKkne MeXaHW3Mbl CUMOMOTeHe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO3SMH — Mapa3uT» U «XO35IMH — MHKpOOHMOM». ['eHeTHyeckue acmeKThl KOHTPOIS H
W3MEHEHHUs HacJIeICTBEHHOW NH(OpMallMU B IOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemMoHcTpanuu

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

Tabmumer u  cxembl: «llepBblif U BTOpoil 3akoHbl Mennens», «Tperuil 3akoH MeHaens»,
«AHanu3upyrollee ckpemunpanuey», «HenomHoe nomuHupoBanue», «ClemIeHHOE Haclel0BaHUE MPU3HAKOB Y
nposzoduns», «['eHetuka moma», «Kapuotum uenoBeka», «Kapuotunm apozodunb», «KapuoTum NTHIIBDY,
«MHO€eCTBEHHBIN ajIeaIn3M», «B3anMoaeCTBIE TEHOBY.

OO6opynoBanue: MOJeNb JUIsl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi TMOPUIOB MEPBOrO MOKOJIIEHUS U
pacUICIUIEHUs] IPU3HAKOB, MOJENb I JIEMOHCTpAalMy 3aKOHA HE3aBHCHMOIO HAcCJIEIOBaHUs NPHU3HAKOB,
MOJIENb Ul IEMOHCTpPALMU CLEIUIEHHOTO HacCJIeJOBaHMs IIPU3HAKOB, CBETOBOM MHUKPOCKOII, MUKPOIIPENapar:
«dpo3zodumnay.

IIpakTnyeckas padora «/3y4yeHue pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIUBAHUS Y IPO30(DHIIBI.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO3OPHUIBIY.

Tema 13. 3aKkoHOMEPHOCTH HU3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpenbl npu QopmupoBaHUM (peHoTurna. M3MEeHUMBOCTH MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE PU3HAKYU. BHUJIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHAS.

MonudukanronHas U3MeHYMBOCTh. Poib cpenpl B popMUpOBaHUN MOAUDUKAIIMOHHON M3MEHYUBOCTH.
Hopma peakuuu npusHaka. Bapuanuonuslii psa u BapuanuonHas kpuas (B. HMoranncen). CaoiicTBa
MO (PUKAITIOHHON U3MEHUYNUBOCTH.

I'enoTunuueckass M3MeHUMBOCTb. CBOWCTBA I'€HOTHUIIMYECKONM H3MEHYMBOCTH. BHABI I€HOTHIIHYECKOU
M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaThBHas ©3MEHUMBOCTh. Mel03 U TOJ0BOM MpoIiecC — OCHOBA KOMOMHATUBHOW M3MEHUMBOCTH.
Ponb koMOMHATHUBHON U3MEHYMBOCTU B CO3/IaHUU T€HETUYECKOT0 pa3HOO0pa3us B Mpe/iesiax OJJHOTO BUIA.

MyrtaimornHasi U3MEHYMBOCTh. BHbl MyTaluid: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. CIOHTAaHHBIE U
WMHAYUMPOBAaHHbIE MyTaluu. SnepHble U UTONIa3MaTH4Yeckue MyTauu. CoMaTH4ecKHe U MOJIOBbIe MYTallH.



[IpyunHBl BO3HMKHOBEHUS MyTalui. MyTareHsl M HX BIMSHUE HAa OpPraHuW3Mbl. 3aKOHOMEPHOCTH
MYTaIlMOHHOTO TIpoliecca. 3aKOH TOMOJIOTUYECKHX PSIOB B HaciencTBeHHou n3meHunBoctu (H.M. BaBuiios).
BuesigepHast ”3MEHYMBOCTD U HACJIEICTBEHHOCTbD.

Onucenemurxa u 3NULEHOMUKA, PONb INULEHEMUYECKUX (haKkmopos 8 HACIe008aHUU U USMEHUUBOCTU
GenomunuyecKux NPU3HAKo8 y opeaHu3Mos.

JdemoHcTpauuu

IToprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuipl U cxembl: «Bunasl u3meHunBOCTHY, «MoauduKkanmoHHas W3MEHYUBOCTbY, «KoMOMHaTHBHAsS
U3MEHUYUBOCTHY, «Meito3y, «OmnonorBopeHuey, «I eHeTnueckre 3a00eBaHus YeTI0BEKay, «BUIbl MyTaIiuii».

OOGopynoBaHue: >KMBbIe W TepOapHbIE SK3EMIUIAPhl KOMHATHBIX pacTeHui, pucyHku (pororpadumn)
KUBOTHBIX C Pa3IUYHBIMUA BHIAMH U3MEHYUBOCTH.

JlabopaTtopnasi pa6ora «lccienoBanne 3aKOHOMEPHOCTEH MOIU(DUKAIMOHHON W3MEHUYHMBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U BapUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTuka 4esoBeka

Kapuorun dyenoBeka. MexayHapoiHas mporpamma MCCIIeJOBaHUs T€HOMA 4esioBeKa. MeToibl N3y4eHUs!
TCHETUKHM YeJIOBEKA: TeHEATOTHYeCKHid, OJIM3HEIOBhIN, [UTOTCHETUYCCKUH, MOMYyISIIMOHHO-CTATUCTHYECKUH,
MOJIEKYJIIpHO-TeHeTUUeCKui. COBpPEMEHHOE ONpEJEICHUE TIE€HOTHUIA: TMOJHOT€HOMHOE CEKBEHUPOBAHUE,
reHOTUIIUPOBaHuE, B TOM uncie ¢ noMoiupto [TI[P-ananusa. Hacnencreennsle 3a0oneBanus yenoBeka. [ eHHbIe
U XPOMOCOMHBIE Oo0JIe3HM 4enoBeKa. boyie3HH C HacleICTBEHHOW MpeApacHoiOKeHHOCThIO. 3Ha4YeHHE
MEIWIIMHCKOW TE€HETHKH B MPEJAOTBPAIICHUU W JICUCHUH TEHETHUYSCKUX 3a00JIeBaHWI dYeloBeka. MeIuKo-
T€HETUYECKOE KOHCYJIbTHpOBaHUE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUUECKOro Tpy3a». DTUYECKHUE aCIEKThI
MCCe0BaHUH B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl MOBHIIMICHHON YYyBCTBUTEIBHOCTH 4e€lIOBEKa K (PU3MUYECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKpYX)arouied cpepl. [ eHeTndeckast mpeapacnoioKEHHOCTh YEJIOBEKA K MAaTOJIOTHSIM.

JdeMoHcTpamun

Tabmuubl u cxembl: «KapuoTun denoBekay, «MeToabl U3yueHUs TEHETUKHU 4elloBeKay, «[ eHeTudyeckue
3a005IeBaHUs YEITOBEKAY.

IIpakTnyeckas padora «CocraBieHue 1 aHaJIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHu3sMoB

JlomecTukanust ¥ celekuus. 3apoXkJACHHE CeNeKIud W goMmectukanuu. Yuenue H. M. Basumosa o
[leHTpax NPOUCXOXIEHHUS W MHOTrooOpasus KyJIbTYpHBIX pacTeHHil. Ponb cenekuuu B CO3JaHUHM COPTOB
pacTeHud W Topoja KUBOTHBIX. CopT, mMopoja, ImTaMM. 3aKOH TOMOJIOTMUECKHX PSOB B HACIEICTBEHHOU
u3menuuBoct H. Y. BaBunosa, ero 3HaueHue AJisl CENEKIIMOHHON pabOTHI.

MeTtoapl ceneknMOHHOW paboThl. VckyccTBeHHBI OTOOp: MaccOBbII M HMHIUBUIYalIbHBIA. Taribl
KOMOMHAIIMOHHOM ceneknuu. VcnbITanne mpou3BoaAuTeIe mo motoMcTBy. OTOOp MO T€HOTHIY C MOMOIIBIO
OIICHKU (DEHOTHUIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ romoInbio aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PaguanuoHHBIA U XUMHUYECKHI
MyTareHe3 Kak MCTOYHUK MyTaluil Yy KyJbTYpHbIX (opm opranuzMoB. lcnosib3oBaHue TE€HOMHOTO
penakTHpoBaHUS U MeTO10B pekoMOnHaHTHBIX JJHK i monydenus ncxogHoro Matepuana Jiisl CeNeKIInu.

[Tonyyenue nonumiounoB. BayrpuBumoBas rubpuauzanus. Biu3kopoiCTBEHHOE CKpEIIMBAHHUE, WIH
uHOpuauHT. HepoacTBeHHOE ckpenuBaHue, win ayTopuauHr. ['erepo3uc u ero mpuduHbl. Vcmonb3oBaHue
rereposuca B ceneknuu. OtmanénHas ruOpummsanus. [IpeogoneHne Oecruionuss MEXBUIIOBBIX THOPHIIOB.
JlocTHKEeHUSI CeNIEKIIUU PACTEHUM U JKUBOTHBIX. «3e1EHAsl peGoNtoYUsLy.

CoxpaHeHHe W W3YYCHHE TEHETHYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHMH W HUX JUKUX POIUYEH ISt
CO3/IaHUS HOBBIX COPTOB M TMOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue
2EHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbBICIOBbIX JHCUBOMHBIX 6 YeNAX YIYYuleHus
Cyuecmsyroumux U co30aHus HO8blX NOPOO, JUHUL U KPOCCO8, 8 MOM HUCILe C NPUMEHEeHUeM COBPEeMEHHbIX
Memo008 HaAY4YHbIX UCCTIe008aHULL, NepedosblX Uoell U NEPCHEKMUBHBIX MEXHOLO2UIL.

JdemMoHcTpanuu

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.

Tabmumpl U cxembl: «L{eHTpBI MPOUCXOXKIAEHUS W MHOTOOOpas3wsi KYJbTYPHBIX PACTeHHI», «3aKOoH
TOMOJIOTUYECKUX PSAJOB B  HACIEACTBEHHONM UW3MEHUMBOCTH», «Metoapl cenekuum», «OtnanéHHas
rudpuanzanus», «MyrtareHes».



JlabopaTopHasi padora «/3ydeHne copTOB KyJbTYpHBIX PACTEHUH U MOPOJ IOMAIIHUX KUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTo0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUI».

Ikcekypenst «OCHOBHBIE METObI U TOCTHKEHUS CEJIEKIIMM PACTeHHUM M JKUBOTHBIX (Ha CEIEKLUOHHYIO
CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCIBITATENILHBIA YYacTOK, B TEIUIMYHOE XO3SHCTBO, B J1a0OPaTOpPHUIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHo/10rusi U CHHTeTHYeCKasi 0M0JIOTHA

OOBbeKTbI, UCTIOIb3yeMble B OMOTEXHOJOTUH, — KJIETOUYHBIE U TKaHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaauumoHHass OMOTEXHOJIOTHS: XJIeOOINeUYeHUe, MOJYyYeHHE KUCIOMOJIOUHBIX IMPOIYKTOB,
BUHOAeNuEe. Mukpobuonorudyeckuii cunre3. OOBEKTh MUKPOOHONOrHUecKUX TexHosorui. IIponsBoncTBo
OeKa, aMMHOKHUCIIOT U BUTAMUHOB.

Co3aHue TEXHOJIOTMI M THCTPYMEHTOB LIE€JICHAIIPABICHHOTO U3MEHEHHSI U KOHCTPYUPOBAHUSI TEHOMOB C
LEIbI0 IIOJIY4EHUSI OPraHU3MOB M MX KOMIIOHEHTOB, COJAEpXKAUIMX HE BCTPEYANOIIMECs B IPUPOIE
OMOCUHTETHYECKUE TYTH.

Knerounass mmxeHepusi. MeToabl KyJIbTypbl KJIETOK W TKaHEW pacTeHMH M KUBOTHBIX. KpuoOaHKH.
ComaTnueckas rudpuau3anuss ¥ coMaTHYecKuil sMOpuorenes. lcronb3oBaHHWe TamiONIOB B CEJIEKIMH
pacrenuil. [lonyuenue MOHOKNOHANbHBIX aHmumen. Hcnonvzosanue MOHOKIOHANbHLIX U NOJAUKIOHATbHBIX
anmumen 6 meduyune. VICKyCCTBEHHOE OILTOJIOTBOPEHUE. PEKOHCTPYKIMS SHIEKIETOK W KIOHHPOBAHHE
KUBOTHBIX. MeETOJ TpaHCIUIAHTAUUU SAEep KIETOK. Iexwonocuu 0300po6ieHus, KyIbmMueUpo8anus u
MUKPOKIIOHATILHO20 PA3MHONCEHUS] CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHAsi M T'€HHas HWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYHMPOBaHHUE
pexombunantueix J{HK. Cozoanue mpanceennvix opeanuzmos. JJOCTHKEHNUS U TIEPCIEKTUBBI XPOMOCOMHOM U
TFE€HHON MH)KEHEPUH. DKOJOTUYECKUE U STUUECKHE TPOOIEMbl T€HHON UHKEHEPUH.

Menunuackue  OuorexHonoruu.  Iloctrenomuas  tudpoBas  memunuua.  [IL[P-muarnoctuka.
MeTa0o00MHBIN aHaIU3, FTEHOLIEHTPUUECKUI aHAIN3 IPOTEOMa Y€I0BEKa /ISl OLIEHKH COCTOSIHUSI €T0 3/10POBBS.
Hcnonb3oBaHue CTBOJIOBBIX KIETOK. TapretHas Ttepanus paka. 3D-OmounxkeHepus s pa3pabOTKu
(GyHIaMEHTAIIHBIX OCHOB MEIUIIMHCKUX TEXHOJOTWH, CO3JaHUs KOMIUIEKCHBIX TKaHEH codeTaHHeM
TEXHOJIOTUI TpEXMEpHOro OWONpHHTUHra M ckaddonauHra A pelieHds 3a4ad MepCOHATU3HPOBAHHON
MEJULIHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LENbI0 oOecrieyeHHs KOMOWHUPOBAHHOM 3alIUThI OT BO30yauTesei
OPBH, ycraHOBiI€HME MOJIEKYJISIPHBIX MexaHu3MoB QyHkuuoHupoBanus PHK-conepkammx Bupycos,
BBI3BIBAIOLINX 0CO00 OMAacHbIE 3a00JI€BaHUS YEIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel u  cxembl: «/crmonp30BaHHE MHKPOOPTaHU3MOB B  IPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«Knerounast nHkeHepusn», «l eHHAasT HHKEHEPUSI.

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «IloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Jdkckypeusi  «buoTexHooruss — BaKHEHMIIas MPOU3BOAMTENbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHue u pa3BUTHE 3BOJIOHHOHHBIX NPeACTABJIEHUH B 0M0JI0THH

OpomonnonHas teopust Y. Jlapuna. IIpennocsliku BO3HMKHOBEHHUs JapBUHM3Ma. JKHM3HB M HaydHas
nearenbHocTh Y. [lapBrHa.

JBmxymue cuiael 3BoaounMud BHAoB 1o Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTb Pa3MHOXKECHUS
OpPraHM3MOB, HACJEICTBEHHAss M3MEHUYUBOCTb, 0OphOa 3a CyIECTBOBaHHE, €CTECTBEHHBIH M HMCKYCCTBEHHBIN
oToop).

Odopmnenne cuateTnueckoi Teopuu 3Bostonuu (CTI). Helitpanbhas Teopus sBosonnu. CoBpeMeHHas
HBOJIIOIMOHHAs OHONOTHs. 3HaueHHE OHBOJIOIMOHHONM TEOpUH B (OPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOMH
KapTUHBI MUpA.

JdemMoHcTpanuu

[Toptpertsr: Apucrotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBbe, Y. dapsun, C. C.
UYersepukos, U. 1. HImansraysen, Jx. Xonnein, /. K. benses.



Tabmumer u cxembl: «Cuctema xuBoil npupoasl (mo K. Jlunuero)», «JlecTHUIa XHUBBIX CyIIecTB (IO
Jlamapky)», «Mexanu3m GopMHUPOBaHUS MPUCTIOCOOTICHUHN Y pacTeHH U )UBOTHBIX (110 Jlamapky)», «Kapra-
cxema mapipyra nmyremectsus Y. lapsuna», «Haxoaxu Y. lapsunay, «@opmbl 60pbOBI 32 CYIIECTBOBAHUEY,
«[Topoasr romyOeit», «MHoroobpasue KyabTypHBIX (opM KamycTel», «Ilopoabsl JOMAaIIHUX >KUBOTHBIX»,
«Cxema oOpa3zoBanusi HOBbIX BHIOB (110 Y. [lapBuny)», «Cxema COOTHOIIEHHS ABMKYIIUX CHUJI HBOJIOLHMY,
«OCHOBHBIE MOJIOKEHUS CUHTETUUYECKON TEOPUH SBOIIOLIHI.

Tema 2. Mukpo3sBosonust 4 eé pe3ybTaThl

[Tomynsiust Kak sieMeHTapHas enuHuna 3Boitonuu. COBpeMEHHBIE METOJbl OLEHKH Te€HETUYECKOTO
pasHOOOpa3usi M CTPYKTyphl mnonyimsiuuid. M3meHeHnwe reHO(OHIA TOMYISAIMMH KAk —dJIEMEHTApHOE
ABOJTIOIIMOHHOE sIBJICHUE. 3aKOH reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (AKTOPHI (IBMXKYIIME CHJIBI) SBONIONUH. MyTalmoHHBIA Tporecc. KomOmHATHBHAS
U3MEHUYUBOCTh. Jlpeiid reHoB — ciiydailiHble HEHANpPABIIEHHbIE M3MEHEHHUS YacTOT ayiesied B MOMYJNALHUSX.
Dddexr ocHoBarenst. Ipgexm dymuvLiouno2o 2opaviuika. CHUdNCEHUE 2eHEMUYeCK020 PA3HO00pA3UsL. NPUUUHBL
u cneocmeust. Ilpossenenue s3¢ppexma Opetigha 2enos 6 donvuux u manvix nonyaayusx. Murpanuu. M3onsmus
MOMYJISIUI: reorpadudeckas (IPOCTpaHCTBEHHAs ), OHonornyeckas (penpoayKTHBHAS).

EctectBenHsblil 0T00p — HampaBigomuid hakTop 3BomoIH. POpPMbI €CTECTBEHHOTO 0TOOpA: IBHXKYIIUH,
CTaOMIM3UPYIONINH, pa3peBatommil  (au3pynTuBHbINA). [lomoBoit oTOOp. BO3HUKHOBEHHWE U IBOJIIOIIHS
COLIMAJILHOTO MTOBEICHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK Pe3yiibTaT MUKPOIBOIIONNH. BOSHUKHOBEHHE PUCTIOCOOIICHUH Y
opranu3mMoB. Apomopdo3sl U uarnoaaantanuu. [Ipumeps! npucnocobaeHui y opraHu3MoB: Mopdoorudeckue,
¢buznonornueckue, OMOXUMUYECKHE, ToBeAeHYecKre. OTHOCHTEIBHOCTh PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputrepunm u crpykrypa. BumooOpasoBaHue Kak pe3yiabTaT MHUKpOdBotouud. M3omsuus —
KIII04eBOH  ¢akTop BHmooOpazoBanmsa. Ilytm w  cmocoObl  BHAOOOpa3OBaHUS:  aJUIONATPUYECKOE
(reorpaduueckoe), cuMmarpuyeckoe (IPKOJIOTHYECKOE), «MTHOBEHHOE» (ITOMUILUIONIU3ANMS, THOPHIAN3AIINS).
JUINTENbHOCTh 3BOJIOLMOHHBIX [TPOLIECCOB.

Mexanu3mbl opMHUPOBaHHS OMOIOTUYECKOTO pa3HOOOPa3usl.

Ponb 3BONMIONMOHHON OWOJIOTMM B Pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUs OHOpasHOOOpa3us.
MUKpO3BOIIONUS W KOSBOJIOLHMS Tapa3uTOB U HMX X035ieB. MexaHusmbl (HOpMHpPOBAHHUS YCTONYHMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

[Toptpersr: C. C. YetBepukos, . Maiip.

Tabmumel 1 cxembl: «MyTalMoHHas M3MEHUMBOCTHY, «llomymsimoHHas cTpykTypa Buaa», «Cxema
MpOsIBJICHUST 3aKkoHa Xapau—BaitnOepra», «JIBIKylIHe CHJIBI HSBONIONUNY, «DKOJIOTHYECKAS W3OS
MOMYJSIIUKN  ceBaHCKOM dopenn», «['eorpaduueckas U30JSLIMS JUCTBEHHUIBI CHOUPCKOM M JIMCTBEHHUIIBI
naypckoit», «IlonynsnroHHbIe BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKepTB», «CXxeMa JIeHCTBUS €CTECTBEHHOTO
otOopay», «Dopmbl 0OpbOBI 3a cyliecTBOBaHHE», «VHIyCTpHANBHBIN MenaHu3M», <«OKUBBIE HCKOMaeMbIe»,
«[ToxpoBuTENnbCTBEHHAS OKpacka KUBOTHBIX, «[Ipenynpexnaromias OKpacka KUBOTHBIX»,
«Puznonoruueckue agantanun», «lIpucnoco0nIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTH», «Kputepuu
BUJa», «Bunpl-nBoiiHukn», «CTpykTypa Buaa B npupojae», «CrnocoObl BupooOpa3oBaHus», «I eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB JIAHABIIIEHY, « DKOIOrHYecKoe BU1000pa3oBaHue BUAOB CHHULY, «Ilonumion sl
pactenuii», «KamnycTHo-peeuHbIil TuOpuI.

Ob6opynoBanue: repOapun pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uyuyesla NTHULl M 3Bepel ¢ ImpuMepaMu
Pa3IMYHBIX MPUCIOCOOJIEHUM, yydyena NTULl U 3Bepel pa3HbIX BHJIOB, TepOapuu pacTeHuid OJIM3KUX BHUJIOB,
00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BrisiBJIeHHE N3MEHUNBOCTH Y OCOOEH OTHOTO BHJIa».

JlaGopaTopHnas padora «IIpucnocoOnenus OpraHu3MoB U X OTHOCUTEIIbHAS 11€71€CO00Pa3ZHOCThY.

JlabopaTopnas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpoasosonust 4 €€ pe3y/JabTaThl

MeTtoapl u3ydenus MakposBosonuy. [laneonTonorndyeckre MeToibl U3ydeHust sBosonuu. [lepexoaHbie
(bopMbI U PUITOreHETHYECKUE PSbl OPraHU3MOB.

buoreorpaduueckue MmeTobl n3ydeHus 3BooIuu. CpaBHeHHE QIIOPHI U (payHBl MAaTEPUKOB U OCTPOBOB.
buoreorpapuueckue obnactu 3emiau. BUIbI-3HIEMUKN U PETUKTHI.

OMOpPHOIOrHYecKHe U CPAaBHUTEIbHO-MOP()OIOrHYecKne METObl M3YUYEeHHs SBONIOLMU. ['eHeTnueckue
MEXaHHU3MBbI YBOJIIOLIMM OHTOI€HE3a U IMOSIBICHUS YBOJIIOLIMOHHBIX HOBIIECTB. [ OMOJIOIMYHBIE U aHAJIOTMUYHBIE
opranbl. PynuMeHTapHble oOpraHbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKUE, OHOXUMHUYECKHE U



MaTeMaTUYeCKUEe METOAbl M3Y4YeHUs 3BOJONUHU. ['oMonornynbsie reHbl. COBpeMEHHbIE METOAbl MOCTPOEHUS
(UIOreHEeTUYECKUX JIEPEBBEB.

XpOMOCOMHBIE MYTAITUU U 3BOJIIOLHS TEHOMOB.

OO6mume 3aKkOHOMEPHOCTH (TpaBwiia) 3BOMOIUH. [Ipunyun cmenvt ynkyuii. HeoOpaTUMOCTh 3BOJIOIIH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLMY.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mronnep, 3. I'ekkensb.

Tabmuipel 1 cxembl: «DUIOrEHETUYECKUN P JOWIAAN», «APXEONTEPUKCY», «3BEPO3yObIe SILEphI»,
«Creronedainsr», «Punnogurs», «CeMeHHble TanopoTHUKW», «buoreorpaduueckue 30HbI 3emian», «peiid
KOHTHHEHTOBY», «PenukTol», «HauanbHble cTaguu SMOPHOHAIBHOTO DPA3BUTHS MMO3BOHOYHBIX >KMBOTHBIX»,
«["'OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbly, «PyIUMEHTBD, «ATaBU3MbBIDY, «XPOMOCOMHBIE HAOOPHI YETOBEKA U
mumMnanse, «I 1aBHble HanpaBiIeHUsI SBOTIOIUIY, «O0II1e 3aKOHOMEPHOCTH 3BOJIOLUN.

O6opynoBanue: KOJJICKIMHM, TepOapuu, MYJSDKM HMCKOMAEMBIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. [Ipoucxo:xaeHue u pa3BuTHe KU3HA HA 3eMiie

Hayunble rumnore3sl NpOMCXOXKIEHUS KH3HU Ha 3emse. AOuoreHe3 M mnancrepmus. JloHayunble
IIPEJICTABICHUS O 3apOKICHUM JKU3HU (KpeallMoHu3M). I'MioTe3a moCTOSIHHOIO CaMO3apoXKICHUs KU3HU U €€
onpoepxenue onsitaMu @. Penu, JI. Cnannannanmy, JI. [Tacrepa. [Ipoucxoxaenue ®uU3HU U aCTPOOHOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHu4eckon »Bosonuu. [lnanerapnas (reosornyeckas) 3BOIOLUA. XUMUUECKAs
9BOJIIOLIMSI. AGMOTEHHBIA CHHTE3 OPraHUYECKUX BellecTB U3 Heopranuueckux. OmbiT C. Mumiepa u I'. FOpu.
Oo6pa3zoBanue moiaumepoB n3 MoHoMmepoB. KoamepBartnas rumorte3a A. M. OmapuHa, TUIOTE3a MEPBUYHOTO
oynboHna JIxx. Xonzaeitna, renernyeckas runotesa I'. Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V.
I'un6epra. opmupoBaHre MEMOPaH U BOSHUKHOBEHUE MPOTOKIICTKH.

Ucropus 3emiin u metoanl €€ u3ydeHus. Vckomaemble opraHudyeckue OcTaTKH. ['eoXpoHojorus u eé
MeToabl. OTHOCUTENbHAsE U a0COTIOTHAS T€OXPOHOJIOTHS. ['€0XpOHOIOTHYEeCKas IIKaJIa: 0HBI, 3PbI, IEPUO/IBI,
3IOXH.

HavanpHbie sTanel opraHudeckoid sBomonuu. [losBieHHE M SBONIONMS MEPBHIX KIETOK. DBOJIIOLMS
Metabonu3ma. BosHukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKPOOHBIE OWOIIEHKM Kak aHajor
nepBbix Ha 3emiie coobmecTB. CTpoMaToauThl. [IpokaproThl M 9YKapUOTHI.

[TpoucxoxaeHne sykapuoT (cuMOHOreHe3). DBOOIMOHHOE TPOUCXOKIeHNE BUpYCOB. [Ipoucxoxnenue
MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATalbl YBOJIOIMH BBICIINX pacTeHuil. OcHOBHBIE apoMop(do3bl pacTeHuit. Bbixoa pacteHwmii
Ha cymy. [losBrneHue cnopoBbIX pacTeHUl U 3aBoeBaHHME MMM cyld. CemeHHble pacTeHud. [IpoucxoxaeHue
LIBETKOBBIX PaCTEHUH.

OcCHOBHBIE ATamnbl PBOJIIOIUHU KUBOTHOTO MUpa. OcHOBHBIE apoMopd03bl JKUBOTHBIX. BeHckas ¢dayHa.
KemOpuiickuii B3ppIB — MOSIBICHHE COBPEMEHHBIX THUMOB. [lepBhie XOpoBble >KUBOTHBIEC. JKU3HBb B BOJIE.
OBosnonus No3BoHOYHbIX. [Iponcxoxaenne ampubuil u pentrimit. [lponcxoxieHne MIEKOMUTAIOIINX U TITHII.
[Tpunnmn kmroueBoro apomopdosa. OcBoeHue 6ecro3BOHOUYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie 1O paM U MEpHOJaM: apXeu, MPOTEPO30M, MalIe0301, Me3030M, KalHO30M.
OOmiass xapakTepucTHKa KIMMaTa M TEOJOTHMYecKHx IpoieccoB. [losBleHne W paclBeT XapaKTEPHBIX
OpraHu3MoB. YTiieoOpa3oBaHHe: €0 YCIOBUS U BIMSIHUE Ha Ta30BbII COCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuumHBI M CIEACTBUS MacCOBBIX
BbIMUpaHui. COBpeMEHHBIH HOKOJIOTMYECKUH Kpu3uc, ero ocobeHHoctu. Ilpobiema coxpaHeHHs
O6uopazHooOpazus Ha 3emIe.

CoBpemeHHas cucTemMa opraHudeckoro mupa. [IpuHuunel kimaccudukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpauuu

[Moptpersr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, U. . MeunukoB, A. Y. Onapun, . XonneiH, .
Ménnep, C. Muiep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. ITlactepa mo U3Yy4eHHIO
camo3apokJeHus xKuzHm», «Cxema ombita C. Mumnepa, I'. HOpu», «3Ttanbl HEOPTraHMYECKOW IBOIOIIAN,
«["eoxpononmornyeckass mkaita», «HauanpHble ATambl OpraHUYECKOW SBOMOIMHY, «Cxema o00pa3oBaHUA
yKapuoT myTéM cumbuoreHesa», «Cucrema >KHMBOM Hpupoasl», «CTpoeHue Bupyca», «ApomMopdo3sl
pactenuii», «PuHHOPUTBH», «OMTHOKIETOYHBIE BOAOPOCHH», «MHOTOKIETOYHBIE BOAOPOCTH», «MXH»,
«[TamopotHUKMY, «I'0JI0CEMEHHBIE pacTeHHs», «Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHS )KUBOTHOTO



Mupa», «Apomopdo3sl KHBOTHBIX», «lIpocreiimme», «KumeunomonoctHeie», «[lmockue depBu»,
«Unenncronoruey, «PpiOb», «3emMHOBOAHBIC», «lIpecMbikaromuecs», «lltumpl»y, «MIieKkonUuTaOIIHE,
«Pa3BuTHE XKU3HM B apXeuCKOM dpey», «Pa3BuThe >XHU3HU B INPOTEPO3OUCKOU 3pey, «Pa3BurHhe KU3HH B
MaJIC030MCKON 3pe», «Pa3BUTHE KU3HM B ME3030MCKON 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOW 3pey,
«CoBpeMeHHas CCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repdapu pacTeHUN Pa3IMUHbIX OT/EJIOB, KOJUIEKIIUH HACEKOMBIX, BIaXKHBIEC MpPENapaThl
YKUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJUIEKIIUU UTJIOKOKHUX, CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX, Uydelia NITUIl U
3BEpeil, KOJJIEKIIMM OKaMEHEJIOCTEH, TI0JIE3HBIX UCKONIAEMBbIX, MYJISDKM OPTAHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas JabopatophHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu 1no wusydenuro
aOMOTreHHOr0 CMHTE3a OPraHNYeCKUX COeIMHEHUI B MEpBUYHON aTMochepey.

JlabopaTopnasi padora «l3yueHue u onrucaHnue UCKOMAEMbIX OCTATKOB IPEBHUX OPraHU3MOB.

IIpakTuyeckasi padora «/3yueHne ocOOEHHOCTEN CTPOCHHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTunyeckas padora «/3ydeHne ocOOCHHOCTEH CTPOCHUS TO3BOHOYHBIX JKHBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4ei0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun aHTponoaorui. MeToibl aHTPOIIOJIOTUH.

CraHOBJIEHHE TPEJICTAaBICHUN O MPOUCXOXKICHUM 4YelloBeKa. Penurnosneie Bo33zpeHus. COBpEMEHHbBIE
Hay4yHbIE TEOPUHU.

CxoAcTBO uenoBeKa ¢ KUBOTHbIMU. CHUCTEMaTHYECKOe MOJIOKEHUE YesioBeKka. CBUIETENbCTBA CXOJICTBA
YeJI0BEeKa C )KUBOTHBIMH: CPaBHUTEILHO-MOP(OIOTHUECKUE, IMOPHUOIOTHIECKUE, (PU3NOTIOTO-OMOXUMUYECKHE,
noBegeH4Yeckue. OTaMyusi 4YelnoBeKa OT KUBOTHBIX. [IpsAMOXOKIE€HHME M KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU CUTHAJIbHON CUCTEMBI.

HBwxymme cunbl  (akTopsl) aHTpomoreHesa: Ouonormyeckue, coruanbHble. COOTHOIIEHUE
OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaAMM aHTpoONoOreHe3a. PaHHue dYenoBeKOOOpasHble 00€3bsHbI (IPOKOHCYJBI) W paHHUE
MOHTHJIBI — OOIIME MPEeIKH YeIOBEKOOOPa3HBIX 00€3bsSH M JIOJeH. ABCTPAJIONUTEKH — JBYHOTHE MPEIKH
monei. YenoBek ymenblid, EpBbIE U3TOTOBJICHUS OpYyAU Tpyaa. YemoBeK NpsIMOXOISAIINI U MEPBbIA BBIXOJ
monen 3a npenensl Agpuku. YUenoBek reiaenbOeprckuii — oOIIMi MPEIOK HEaHJIEPTATIbCKOTO YelioBeKa U
YeJIoBEeKa pa3yMHOro. YemoBeKk HeaHJEpPTaIbCKUN KaK BUJ JIIOJEW XOJOJHOrO KJIMMara. YenoBeK pa3yMHBII
COBPEMEHHOI0 THUIIA, ICHUCOBCKUI YEJIOBEK, OCBOEHNE KOHTHHEHTOB 3a npeaenamu Agpuku. [laneoreneruka u
MaJeoreHOMUKA.

DBONIOIUS COBPEMEHHOI'O 4esloBeKa. EcTecTBEeHHBIM OTOOp B MOMyNALMAX 4esloBeKa. MyTallMOHHBIN
npouecc u nomuMmopdusM. llomynanuoHHbsle BONHBI, Apeiid reHoB, Murpanus U «3(G(HeKT ocHoBaTens» B
MOMYJISILUSIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBpomeougHas (eBpasuiickas), aBCTpalo-
HerpoujHas (PKBaTopuaibHasl), MOHIroOJIOMJHas (a3uaTcKo-aMepUKaHCKas). Bpems u mytu pacceneHus
yelnoBeka 1o IiaHere. EAMHCTBO  yenoBedyeckux pac. HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh YeoBeKa K pa3HbIM YCIOBUSM OKpYXarolleil cpensl. BiusHue reorpadguueckoit cpeasl u
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YETOBEKa.

MexnucuuIuIiMHapHble  METoAbl B (hu3nueckod (OMOJIOrMYECKO) aHTPONOJOTHUU. OBOJIOLMOHHAS
AHTPOIIOJIOTUSl M TAJ€OAHTPONOJIOTHS YeIOBEUECKUX MOMyIsiiuil. bruoconuanbHble UCCIEI0BAHUS MPUPOJbI
yenoBeka. VccnenoBannue KOABOMOLNN OMOJIOTHYECKOTO U COLMAIBHOIO B YETIOBEKE.

JdemMoHcTpanuu

[Toprpetsr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u cxembl: «Metoasl aHTpomojorum», «[0T0BHOW MO3r dYenmoBekay, «UemoBekooOpa3HbIe
00e3bsiHb», «CKeNeT ueraoBeKa W CKelleT MmuMmnaH3e», «PyauMeHTbl W artaBU3MbD», «/IBrKyliue Ccuibl
aHTPOIIOTeHE3a», «DBOJIIOIMOHHOE JIPEBO YEJIOBEKa», «ABCTpaJoNHUTEK», «YeloBeK ymenblit», «YemoBek
npaMoxosamminy, «JlenncoBckuit uyenoBek» «Heannmepranbipl», «KpomanboHIbD), «lIpenku yemoBekay,
«Tanbl 3BOJIOLNH YEI0BEKa», «Packl uenoBekay.

O6opynoBaHue: MyJSKM OKaMEHEJIOCTeH, MpeaIMeTOB MaTepuaibHOW KyJIbTYphl IPEIKOB YEIOBEKa,
penpoaykuuu (dotorpadun) KapTHH ¢ MHUDOIOTHUESCKUMU W OMONEHCKUMHU CIOXKETaMH TPOUCXOKICHHS
yenoBeka, (oTorpaduu HaxoI0K NCKOMAeMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENIb Yeperna yeloBeKa
Y Yyeperna MUMIIaH3€, MOJIEb KUCTH YeJIOBEeKa U KUCTU IMMITIaH3€, MOJIEIH Topca MPEIKOB YEI0BEKa.

JlabopaTopnasi padGora «lV3yueHue o0COOCHHOCTEH CTPOCHHS CKelieTa 4YeJIOBEeKa, CBSI3aHHBIX C
MPSAMOXOKIECHUEM».

IIpakTHyeckast padora «l/I3yueHne FKONOrHYeCKNX aAanTalUi YeTOBEKA.



Tema 6. JxoJiorusi — HAyKa 0 B3aHMMOOTHOIICHHUAX OPraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpY:Kamollei cpenou

3apoxaeHue W pazButue sKosoruu B Tpynax A. ['ymGombnara, K. @. Pymee, H. A. Cesepuona, .
I'exxens, A. Tenciu, B. H. Cykauéna. Paznensl u 3agaun 3xonoruu. CBsI3b SKOJIOTUU C IPYTUMHU HAyKaMH.

Metoap! skonoruu. [lonesbie HaOMIOAEHNS. DKCIEPUMEHTHI B SKOJIOIMU: NIPUPOAHBIE U JJAOOpaTOPHBIE.
MopenupoBaHue B 9KOJOTHHA. MOHUTOPUHT OKPYKAIOIIEH CPEJIbl: JIOKAIbHBINA, PETHOHATBHBIA U TI100aIbHBIH.

3HaueHUe SKOJOTMYECKUX 3HAHUM JJI 4YeloBeKa. DKOJOTMYECKOE MUPOBO33PEHUE KAaK OCHOBA CBA3EH
yejoBeyecTBa ¢ Mpupogoi. dopMupoBaHHE HKOJOIMUECKOW KYyJIbTYPbl M HKOJOTHYECKOW I'PaMOTHOCTH
HaCEJICHUSI.

JdemoHcTpauuu

[Toptpetsi: A. 'ymbonsar, K. @. Pynse, H. A. Ceepuos, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuel u cxemsl: «Pazzpensl sxonorun», «MeToasl 3Koa0run», «CxemMa MOHUTOPUHIA OKpYXKarolien
CpeIbD».

JlaGoparopHas padora «/3yyeHne MeTo10B YKOJIOTUUECKUX UCCICTOBAHUIN.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okosornyeckue GakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kiaccudukanus 3xogoruueckux GpakTopos:
abnotnyeckue, OMOTHYECKUE, aHTPOTOreHHbIe. O0IIMe 3aKOHOMEPHOCTH JICHCTBHSI HKOJIOTHIECKUX (haKTOPOB.
[IpaBmno munumyma (K. Hlnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE
OpPTraHU3MBI.

Abuotnueckue (akropsl. CBET Kak 3KoJoruyeckuit ¢akrop. JlelcTBUE pa3HBIX YYAaCTKOB COJHEYHOTO
CIIEKTPa Ha OPraHU3Mbl. DKOJIOIMYECKHUE IPYIIIbl PACTEHUN U KUBOTHBIX 110 OTHOLIEHHIO K cBeTy. CHUrHalibHas
poib cBeta. POTONEPUOAU3M.

Temmepatypa kak skosnorndeckuii pakrop. JlericTBue TeMnepaTypsl Ha opraHu3Msl. [oiKkuoTepMHbIe U
rOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTraHU3MBbI.

BrnaxxnocTs Kak sxonoruueckuii paxrop. Ilpucnocobienus pacTeHui K MoAIepKaHUIO0 BOJHOTO OallaHca.
Knaccudukanus pacteHuil mo oTHoIIEHHIO K Boje. [IpucrnocoOieHust KUBOTHBIX K HU3MEHEHHIO BOJHOIO
pexuma.

Cpenpl oOUTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYILHAs, MOYBEHHAs, INTyOMHHAs IOANOYBEHHAs,
BHYTpHOpraHu3MeHHasi. PU3NKO-XUMHUECKHE OCOOCHHOCTH cpell OOMTaHusi opraHu3MoB. [IpucrmocoOneHws
OpPTraHMU3MOB K JKH3HM B pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue wu BHyTpeHHHME pUTMBL. CyTOYHBIE W TOAMYHBIE PUTMBI.
ITprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN KU3HH.

XKuznennoie (opmbl opraHuzmoB. [lonsatue o xu3HeHHOM Qopme. XKuzHeHHble (OpPMBI pacTeHHI:
JepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OAHOJIETHHE TpaBbl. JKHU3HEHHBIE (HOPMBI
KUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buotnueckue axropsl. Bunpl OnoTHyeckux B3auMOJeHCTBUI: KOHKYPEHIIUS, XUITHUYECTBO, CHMOHO3 U
ero Qopmsel. Ilapasutusm, koomepauus, MyTyaJn3M, KOMMEHCAJIW3M (KBapTUPAHTCTBO, HAaXJIEOHUYECTBO).
Herpoduueckne B3aumoneiictBus (tonuueckue, ¢opuueckue, ¢dadbpuueckue). 3HaueHHE OHOTHYECKUX
B3aMMO/JICHCTBHII JIJIs CYIIECTBOBAHUSI OPraHU3MOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JdemMoHcTpanuu

Tabmuuel U cxeMmbl: «OJKonoruueckue ¢Gakrtopbel», «CBETOBOM CHEKTp», «IKOJOTHYECKHE TPYIIIbI
KUBOTHBIX II0 OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIE JKMBOTHBIE», «XOJOIHOKPOBHBIE >KMBOTHBIEY,
«DPU3HONOTHYECKHEe aJanTalul KUBOTHBIX», «Cpeapl OOMTaHUS OpraHU3MOBY», «bHoIOrHMYecKHe PUTMBIY,
«Kuznennsie (opMmbl pacteHui», «OKu3HEHHbIE (OPMBI JKUBOTHBIX», «IKOCHCTEMA HIMPOKOIMCTBEHHOTO
jeca», «JKOCUCTeEMa XBOMHOTO jecay, «llenu nutanusy, «XumHu4yectBo», «llapasutuzm», «KoHKypeHIUDY,
«CumbOmno3y, «KoMMeHcaIu3m».

Ob6opynoBanue: repOapuu pacTeHU M JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIIMSHUIO Pa3IUYHbIX
HKOJIOTUYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHENMIOOMBBIX M TEHEBBIHOCIMBBIX PpACTEHUH,
CBETOJIOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAcTeHMs, TepOapuu U  KOJUIEKIMH
TEIUIONIIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAcTEHH, dyuesa MTULl U 3Bepel, repOapuu pacTeHui,
OTHOCSIIIUXCSL K TUrpoduram, kcepopuram, mMe3opuTam, KOMHATHbIE PACTEHUS JAHHBIX TPYII, KOJUIEKIIHU
KMBOTHBIX, OOMTAIONIMX B pasHBIX Cpeaax, repOapuu M KOJUIEKIUH PACTeHUH M JKUBOTHBIX, 00JIaJAIOMIUX
YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKU3HH, TepOApUU U KOJUJIEKIIMU PACTEHUN U
KMBOTHBIX Pa3JIMYHBIX )KU3HEHHBIX (OPM, KOJJIEKIIMU KUBOTHBIX, YIACTBYIOIIUX B Pa3IMYHBIX OMOTHUECKUX
B3aUMO/ICUCTBUSX.



JlaGopaTopHasi pa6oTa «BbIsBICHIE IPUCTIOCOOIECHUI OPTaHU3MOB K BIIUSTHUIO CBETA.
JlabopaTopHas padora «BrisBieHNEe MPUCTTOCOOICHU OPTaHU3MOB K BIIUSHHUIO TEMIIEPATYPHIY.
JlabopaTopHasi pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. JkoJiorusi BUA0OB U MOIMYJISI LU

DKOJIOTHYECKHE XapakTepucTHku mnomymsiuuu. Ilomymnsmus kak Ouosornyeckas cucrema. Pounb
HEOJIHOPOAHOCTH Cpefbl, (U3MUecKUX OapbepoB M OCOOEHHOCTEW OHOJIOTMM BHUJIOB B (DOPMHpPOBAHHUU
MIPOCTPAHCTBEHHOM CTPYKTYphl MOMyssiiiuii. OCHOBHBIE IMOKA3aTENM TMOIMYJISIIIUU: YUCIEHHOCTh, TUIOTHOCTD,
BO3paCTHAsl U MOJIOBAsi CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUSI.

DKkoJioruueckasi CTpykrypa nomyisiiuu. OneHka YdCIeHHOCTH NOMyJsiuu. JuHamMuka nonyiasiuuu u eé
perynauus. buotnueckuil moTeHIMan nonyiasuuud. MonenupoBaHUe JUHAMUKH momyssiiuu. Kpussle pocta
YUCIEHHOCTH Tonynsuuu. KpuBble BBDKMBAaHHS. Perynsmus YHCICHHOCTH MOMYJSIUN: poiib (hakTopos,
3aBHUCSILIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuAoB (I- u K-crparterun).

[TonsaTue 06 3KxonorMUecKoil HulIe Buga. MecrooOutanue. MHOromepHasi MOAEIb SKOJIOTHYECKONW HUIIN
JIx.M. XarunHcona. Pa3zmepsl sxonorndeckoil Humu. [loTeHnnansHas v peain30BaHHasl HUALLIY.

Bun kak cucrema nomynsiuil. Apeansl BUIOB. Buabl M HUX JKU3HEHHBIE CTpaTeruu. DKOJOTHMUECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALINI )KUBOTHBIX. Brosornueckue MHBa3UM 4y:KEPOJTHBIX BUJIOB.

JdeMoHcTpamun

[Toprper: Ix. Y. XaTunHCOH.

Tabmumpl 1 cxeMmbl: «IKOJIOTMYECKHE XapaKTEPUCTUKHU HOmynsauuny», «lIpoctpaHcTBeHHas CTPYyKTypa
nonyJsuuny, «Bo3pacTHeie TUpaMUIbl TOMYISIITUNY», «CKOPOCTh 3aCeICHUs MOBEPXHOCTH 3€MJI Pa3IMYHBIMU
opranuzmamm», «Mogenb skonorndeckor Humm JIx. M. XaTuuHcoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU )KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucmnocoOieHust ceMsH pacCTeHUN K paCCENCHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJIOrNYECKHE CHCTEMBbI.

Coo0miectBa oprann3MoB. buoiieHos u ero crpykrypa. CBs3u MeXAy OpraHu3MaMu B OUOIICHO3E.

Okocuctema Kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKUHMOHAIbHbIE OJIOKM OpPraHu3MOB B
HKOCHCTEME: TMPOJYLIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue Lemnud U CETH.
AbGuotnueckue 010ku dKocucTeM. [10YBBI M MBI B dKOCHCTeMaxX. KpyroBopoT BEMIECTB U TMOTOK SHEPTUU B
JKOCHCTEME.

OcHOBHbBIE TOKa3aTeNM 3KOCHCTEMBbl. buomacca M mnpoaykuus. DKOJOTMYECKUE HUPAMMJIBI YHCEN,
OMOMAacCChI U DHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @aykmyayuu.  HampaBieHHBbIE
3aKOHOMEpPHBIE CMEHBI COO0INEeCTB — CykKieccud. llepBHUHBIE W BTOPHYHBIE CYKIIECCUM U WX NPUYHHBIL.
AHTponoreHHsle BO3JeHCTBUS Ha cykueccuu. KimmakcHoe cooOmiectBo. buopasHooOpaszue u MoiHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOHUMBOCTU COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. JDKocucmemsl 03€p U pek. DKocucmemvl Mopell U OKeaHo8. IKOCUCHEeMbl
MYHOp, 1ec08, cmenetl, NyCmblHb.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. Arposkocuctema. ArporieHo3. Paznuumst Mexay aHTpONMOTEHHBIMU H
MPUPOIHBIMHU IKOCUCTEMAMHU.

VYpOoskocucrembl. (OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. [opoiackas d¢uopa u  ¢ayHa.
CunanTponu3anus TopoAckoil ¢dayHbl. buonmormdyeckoe u XO03SHUCTBEHHOE 3HAYEHHME AarpodKOCUCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aMMOJCHCTBHI OpPTraHU3MOB B JKocucTeMax. Poib
KackaoHo2o 2¢hgexma u 8u008-30uduxamopos (Kirouesvlx 6u008) 8 hyHKyuonuposanuu sxocucmem. Ileperoc
SHEPTUU U BEIIECTB MEXK/y CMEKHBIMHU 3KOCHCTEMaMU. Y CTOMUYMBOCTh OPTaHW3MOB, MOIYJISIIIUN U S9KOCUCTEM B
YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3ICHCTBUM.

Mexanusmol  8030elicmeus  3aepA3HEHUNl PA3HLIX MUNOE HA CYOOP2AHUSMEHHOM, OpP2aAHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8o30eticmausi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIOT€HHBIX 9KOCHCTEM.

JdeMoHcTpanun

IToprper: A. JIx. Tencau.

Tabnuue! u cxembl: «CTpyKkTypa OMOIIEHO3a», « DIKOCHUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, «IKocucTeMa
XBOMHOTO Jieca», «DyHKUMOHAIbHBIE TPYNIbl OPraHu3MOB B 3KocucTeMme», «KpyroBopoT BeliecTB B
skocucteme», «llemn mwmTaHms (macTOWIHAs, JOETPUTHAS)», «ODKOJOTHUYECKas TMHUPAMHAa YHUCEI,



«QKoNoTUYECKass MHpaMuga OUOMACChI», «IJKOJOTHYECKas mHpaMuaa dHeprum», «OO0pa3oBaHue 00JIOTay,
«IlepBuuHas cykueccus», «BoccTaHoBieHue Jeca MOche MoXKapa», «IKOCUCTEMA O3€pay», «ATPOLEHO3M,
«KpyroBopoT BeliecTB U MOTOK SHEPTHH B arporeHosey, «IIpumepsl ypOooskocuctem».

O6opynoBanue: repbapum pacTEeHUH, KOJUICKIIMM HACEKOMBIX, 4Yydelia TTHIl W 3Beped, repOapuu
KYJIbTYPHBIX M IMKOPACTYIIUX PACTCHUH, aKBAPUYM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypo0IKOCUCTEMBI».

JlabopaTopHasi padora «/3ydeHue pa3zHOOOpa3usi MEIKHX MOYBEHHBIX YICHHUCTOHOTMX B Ppa3HBIX
HKOCHCTEMAX .

IKCKypeusi «IKCKypcusi B TUIIMYHBIA OMOreoreHo3 (B ayOpaBy, Oepe3HsK, eNbHHK, Ha CyXOIOJIbHBII
WJIU TIOMMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypeHst «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE X035 CTBO)».

Tema 10. buocdepa — rinodanbHas 3KocUCTEMA

buocdepa — obmennianerapHaas 00o0uka 3eMiTd, I/ie CYIIECTBYET WM CYIIeCTBOBajla XU3Hb. Pa3Butue
npeacTaBieHuii o ouochepe B Tpyaax J. 3rocca. Yuenne B. U. Bepnanckoro o 6uochepe. O6mactu 6mochepsr
u e€ cocraB. JKuBoe BemiecTBo OHochepsl U ero GpyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUsI Onocdepsl. OcobeHHOCTH OMochepsl Kak TIIOOATBHONW SKOCHCTEMBI.
JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB W OMOreOXMMHUYECKHE IMKIBI (yriepoja,
azota). PutmMmu4yHOCTh siBNeHM B Onocdepe.

3onanpHOCTh Omocdepbl. [lonsatne o Omome. OCHOBHBIE OMOMBI CYIIM: TYHJApa, XBOWHBIC Jieca,
CMEIlIaHHbIE U UIMPOKOJIMCTBEHHBIE Jieca, CTEIMH, CAaBaHHbBI, IMYCTBIHU, TPOMUYECKUE JIeCa, BBICOKOTOPBS.
Knumat, pacTuTenbHbli U )KMBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa U GyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEeHIIMAaNa U OnocepHbIX (YHKIIHIA.

JdeMoHcTpanuu

[Toptpetsr: B. . Bepnaackuii, 3. 3rocc.

Tabmumer u cxembl: «'eocdepsr 3emnn», «KpyroBopor azora B mpuponae», «KpyroBopor yriepoaa B
npupoae», «KpyroBopot kucinopoaa B npupozae», «KpyroBopot Boasl B mpupoje», «OCHOBHbIE OMOMBI CYIITN,
«Knumatuyeckue mosica 3emnmy, «Tynapay, «Taitray, «Cmemanusii nec», «lIIMpoOKOTMCTBEHHBIN JECy,
«Crenby, «CaBanHay, «[lyctoinsay, « Tponrueckuii gecy.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUN KHBOTHBIX.

Tema 11. YesnoBek u oOKpyxkaromas cpeaa

DKOJIOTHUECKUE KPU3UCHI M WX MNpuuuHbl. Bo3aeiicTBue dyenoBeka Ha Ouocdepy. 3arpsizHeHHe
BO3IyIIHOW cpenpl. OXpaHa BOo3ayxa. 3arpsi3HEHHE BOJHOM cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue knumara.

AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTENbHBIA W KUBOTHBIM MHUp. OXxpaHa pacTUTEIBHOTO U
KUBOTHOTO MHUpa. OCHOBHBIC TTPUHIUIIBI OXpaHbl pupoibl. KpacHbie kuuru. Ocobo oxpaHsieMble PUPOIHBIE
tepputopuu (OOIIT). boranuueckue cajibl 1 300JI0TUYECKUE TTAPKH.

OCHOBHBIE TPUHIMIBI  YCTOMYMBOTO PpPa3BUTHS  4YEJOBEUECTBA W  NPHUPOABL.  PanmoHanbHOE
IPUPOJIONIONB30BAHUE U COXpaHEeHUe Ouonorudeckoro pasHooOpasus 3emin. OOmuMe 3aKOHOMEPHOCTH
IJ100aJIBHBIX 3KOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3Bute MeTOJOB MOHUTOPHMHIA pa3BUTUS ONACHBIX TEXHOTEHHBIX mporeccoB. Cucmemnvle
uccre0osanus nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCHOCOOHOU sHepeemuke. buonosuueckoe
pasHoobpazue u oOuopecypcvl. Hayuonanohvie umgopmayuonHvle cucmemsl, obecneuusaiouue O00CMYn K
uHgopmayuu no cocmosHuO OmoenbHbIX U008 u 3kocucmem. OcCHOBbI KOpeadbuIUmMaAyUu KOCUCmem U
€cnocobos 60pboObL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u Ha3eMHbIX IKOCUCTEM.

JdemMoHcTpauuu

Tabmuiel u cxeMbl: «3arps3HeHre aTMocheps», «3arps3HeHne ruapocdepb», «3arpsi3HEHUE MOYBBI»,
«[TapHukoBsIii 3¢ dext», «Ocodo oxpaHseMble MPUPOAHBIE TEPPUTOPHUI», «MoIenH yIpaBisieMoro MUpay.

Ob6opynoBanue: ¢poTorpaduu OXpaHseMbIX pacTeHUI 1 )KUBOTHBIX KpacHoli kuuru Poccuiickoit deneparumy,
KpacHoli kauru pernosa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS O0YYAIOIIUMHUCS IPOTPAMM CPEITHETr0
o0miero o0pa3oBaHus: JMYHOCTHBIC, METAIIPEIMETHBIEC U ITPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3YyIbTATOB OCBOEHHS IPOrPAMMBI IO OMOJIOIMM BBIIEIEHBI CIIEAYIOIINE
COCTaBJISIIOLIME: OCO3HAHHME OOYYAIOUIMMUCS POCCUNUCKON TIpa’kJaHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIIPENCNICHUIO, Haiuyue Mmomusayuu K OOYYEHHIO OHOJIOTHH,
yenenanpasiieHHoe pazeumue BHYTPEHHHX YOEXKJICHUHW JMYHOCTH HAa OCHOBE KIIOUEBBIX ILIEHHOCTEH H
HUCTOPUYECKUX TPAAULUI pa3BUTHS OMOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYaIOUIMXCS
PYKOBOJICTBOBATbCSI B CBOCH AESATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, MPUCYIIUMHU CHUCTEME
OMOJIOTHYECKOTO O0pa30BaHUA, HAIUYUEe NPABOCO3HAHUA HKOIOTUYECKON KYIbTYPBI, CHOCOOHOCMU CMABUMb
LEJIH U CTPOUTH JKU3HEHHBIE MJIaHb.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NPOrpaMMbl 110 OMOJIOTMU JTOCTUTAKOTCSl B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHOW JESTeIbHOCTH B COOTBETCTBHUU C TPATUIMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH M JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHSATHIMH B OOIIECTBE MpaBHJIAMH U HOPMaMH
MOBEACHUA M CIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHMs, CAMOBOCHUTAHHMS M CaMOPA3BHUTHUSA, Pa3BUTUA
BHYTPEHHEH MO3ULMM JIMYHOCTH, NMAaTPUOTU3MA U YBOKEHUS K 3aKOHY U IIPABOIOPSJIKY, YEIOBEKY Tpyda U
CTapluieMy TOKOJCHHIO, B3aUMHOIO YyBa)KEHHUs, OEpPEeKHOTO OTHOLIEHUS K KyJIbTYpHOMY HACIEAUIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, NpUpOAE U OKPYKAIOILIEH cpeie.

JlnuHOCTHBIE pE3yAbTaThl OCBOCHHS Y4eOHOTO mpeameTa «bruosiorus» J0KHBI OTpaXKaTh TOTOBHOCTD U
CIOCOOHOCTh O0YYArOMIMXCSl PYKOBOACTBOBATHCS C(OPMHPOBAHHOW BHYTPEHHEW MO3MLIMEH JIMYHOCTH,
CUCTEeMON  IIEHHOCTHBIX  OpHWEHTAIlMi{, TO3UTUBHBIX BHYTPEHHUX YyOE€XIEHUH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, paCIIMPEHUE KU3HEHHOTO OIbITa U OIBITA JEATEIbHOCTU
B IIPOLIECCE peann3alii OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIHHON ACSITELHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIUU OOYYaIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOTO 4JEHA
POCCHIICKOT0 00I1IECTBA;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA M ITPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH MPU CO3JAHHUU YYEOHBIX INPOEKTOB, PELICHUU
y4eOHBIX M MMO3HABATEIbHBIX 3371a4, BHIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTpEAENATh COOCTBEHHYIO MO3UIMIO MO0 OTHOLIEHHUIO K SIBJIEHUSM COBPEMEHHOH >KM3HU U
OOBICHATH €€;

YMEHHE YYUTHIBaTh B CBOUX JEHCTBUSX HEOOXOIUMOCTbh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS JIOJEH C
pa3sHBIMU YOEXIEHUSMH, KYJIbTYPHBIMHU IIEHHOCTSMH M COLIMATIBHBIM MOJIOKEHUEM;

TFOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOIO BBINOJHEHUS Y4€OHBIX, [MO3HABATEIbHBIX U
HCCIIEIOBATENbCKUX 33/1a4, YBaKUTEIBHOIO OTHOUICHHS K MHEHHUIO ONIOHEHTOB MPH OOCYXIEHUU CIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) IaTPpUOTHYECKOIr0 BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh POCCUMCKON Tpa’KAAHCKON MJIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Tiepes PoamHONM, ropaocTy 3a CBOM Kpail, cBOow PoauHy, CBOW SI3BIK H
KYJIbTYpY, IPOIJIOE U HACTOsAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACJIEIUIO M MaMSATHUKAM MPUPOJbI, TOCTHKeHusM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CHOCOOHOCTH OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTUH, TOHUMAHUS
3Ha4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPO/BI, B )KU3HH YeJIOBEKa U COBPEMEHHOTO O0IIeCTBa;

ueiHass yOexXIEHHOCTb, TOTOBHOCTh K CIIyXKeHHMIO W 3ammure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIOCOOHOCTh OLIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;



OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMUMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTENSAM, CO3[aHHUIO CEMBH Ha OCHOBE OCO3HAHHOT'O NMPUHATHSA
LIEHHOCTEN CEMENHON KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo1oB Poccuu;

4) 3cTeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHUE K MHUPY, BKIIIOUAsi 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CHopTa, TpyJa, OOIECTBEHHBIX OTHOIICHUI;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JEHCTBUS KUBOW MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B pPa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE INPOSABISATH KadecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuveckoro BoOCHUTAHUS, (OPMHUPOBAHMUS KYJILTYPbl 310POBbSi M 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

MOHMMAaHKUE U peaju3alus 3I0pOBOro U 0e30macHoro odpasa >KM3HU (30pOBOE MUTAHHE, COOIOCHUE
TMTUCHUYECKUX TPaBHJI U HOPM, COAJaHCUPOBAHHBIA PEXUM 3aHATUN W OTHAbIXA, peryisipHas (Qu3nuecKas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHUS K COOCTBEHHOMY (M3HUECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMaHWE UEHHOCTU TPaBUJ HMHAWBUIYATbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TOBEJICHUS B
CUTYaLUsIX, YTPOXKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE IMOCIEJCTBUI W HEMPHATHS BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS ajaKoroJisi, HapKOTHKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HaHUE LIEHHOCTH MacTepPCTBa, TPYJAO0I00HE;

TOTOBHOCTh K aKTUBHOM JEATEIILHOCTH TEXHOJIOTUYECKON U COLMAIBLHON HANPaBIEHHOCTH, CIIOCOOHOCTh
WHULUUPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBIIOJIHATh TAKYIO JESTEIbHOCTD;

UHTEpEC K pa3nuyHbiM cdepaM mpodhecCHOHANBbHON NesSTENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0OTMYECKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKU IieJieco00pa3Hoe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY JKU3HM Ha 3emiie, OCHOBe €€
CYLIECTBOBaHMS;

MOBBIIIIEHUE YPOBHS IKOJIOTMYECKON KYNbTYphl: MPHOOPETEHHE OMbITAa TUIAHUPOBAHHS TOCTYIKOB U
OLIEHKH UX BO3MO’KHBIX TOCJIEICTBUMN I OKPYXKAIOIIEeH Cpeibl;

0CO3HaHME TTI00AJILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pelieHus;

CIOCOOHOCTH MCIIONB30BaTh NMPUOOPETaeMble MPH U3yYEHUH OMOJIOTUU 3HAHUS M YMEHHS IpPH PEIICHUU
po6JeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJIONONb30BaHUEM (COOIIOICHUE MPABUI MOBEIECHUS B MPHUPOJIE,
HaIpaBJIEHHBIX HA COXpaHEHUE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, MNPUHOCALIMX BpEN OKPYXAloUeM NPUPOAHOM cpene, yMEHHE
MPOrHO3UPOBaTh  HEONAroNpHUSATHBIE HKOJOTUYECKHE IOCIEACTBUS  MPEANPUHUMAEMBIX JIEHCTBUH U
MpeA0TBpaIIATh UX;

HaJIMYMEe PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIbTYpPbI, OIBITa JEATEIbHOCTH
AKOJIOTUYECKON HAINpPABIEHHOCTH, YMEHHSI PYKOBOJICTBOBAThCS UMU B MO3HABATEIIbHOW, KOMMYHUKAaTUBHON U
COLIMAJIbHOW MpakTUKE, TOTOBHOCTM K YYaCTUIO B MPAKTUYECKOM JIEATENbHOCTH 3KOJOTUYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U
OOIIECTBEHHOMN MPAaKTHKH, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YUTATENbCKOM KYyJIbTYpbl KaK CpEICTBAa B3aHUMOJICHCTBHUS MEXITY
JIIOJIBMU U TTIO3HAHUS MUPA;

MOHUMaHue criennuPuKu OMOJIOTHU KaK HAyKH, OCO3HaHHS €€ ponu B (OPMHPOBAHUH PAIMOHATHHOTO
HAyYHOTO MBIIUICHHUS, CO3[JaHUM LIEJIOCTHOTO NPEACTaBICHUS 00 OKpYXalolleM MHpe Kak O eIUHCTBE
MIPUPO/IbI, YEIOBEKa U 00IECTBA, B TO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnr IpobiieM COXpaHEeHUS
IIPUPOIHOTO PAaBHOBECUS;

yOeXKAEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOW IUBUIIM3AIMH: 00€CIIedeHHs] HOBOTO YPOBHS
Pa3BUTH MEIUIMHBI, CO3/aHUE MEPCIEKTUBHBIX OMOTEXHOJOIHH, CIOCOOHBIX peIIaTh PECypCHbIE MPOOIEMBI
pa3BUTHS YEJIOBEUECTBa, MOMCKA MyTeH BBIXOJA M3 IJI00AJBHBIX IKOJIOTMUECKHUX MpolieM U obecreueHus



mepexoja K YCTOWYMBOMY Pa3BUTHIO, pAIMOHATBLHOMY HCIIOJIb30BAHHUIO TMPHUPOJHBIX PECYpPCOB H
(hOpPMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B TOJYUYEHUU OHMOJOTMYECKUX 3HAHWHA B IENSX TOBBIIMICHUS OOMICH KYIbTYPHI,
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHON YacTH ()YHKIIMOHAJIHHOW T'PaMOTHOCTH OOYyYaroIuXcs,
dbopMUpyeMoii pu N3ydeHUH OHOJIOTHH;

MOHMMaHKWE CYNIHOCTH METOIOB IIO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TIONydyaeMble 3HAHUSA JUIS aHaIM3a HW OOBSCHEHUS SBICHUH OKPYXKAIOMIETO MHpa U
MPOUCXOSIIMX B HEM W3MEHEHHI, YMEHUE JeTIaTh 000CHOBAHHBIC 3aKIIFOUCHHS HA OCHOBE HAy4YHBIX (PaKTOB U
UMEIOIIUXCS JAHHBIX C HENBI0 TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHHS I pelmieHus NpolieM B
pEATbHBIX KU3HEHHBIX CHTYaITUsX;

OCO3HAaHHME IICHHOCTH HAYYHOW  JESITEIBHOCTH, TOTOBHOCTh  OCYIIECTBISITH IMPOCKTHYHO U
HCCIIeIOBATEILCKYIO ACSITEIIbHOCTh HHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K AKTHBHOMY
MOJIYYE€HHUIO0 HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KMU3HCHHBIMHU TIOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «bHoorusy BKIIOYAIOT: 3HAYMMBbIE IS
(hOpMHUPOBaHHUS MHUPOBO33PEHHUS OOYYAIONIMXCS MEKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC
MOHATHSI, OTPAKAIOUIUE IEJOCTHOCTh HAaydyHOM KapTHHBI MHpa U CHEHU(PUKY METOJOB MO3HAHMUS,
UCIIOJIb3YEMBIX B ©CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBJICHUE, MPOIECC, CHCTEMa, Hay4dHBIA (aKT,
MIPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHUs, HCCleA0BaHre, HAOI0JeHe, N3MEPEHHE, SKCIIEPUMEHT
W JpYyrue); yHHUBEpCAJIbHBbIC ydeOHbIE AEUCTBUS (MIO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obOecnieunBaomue (GopmupoBaHue  (QYHKIMOHAIBHOW TPAaMOTHOCTH M COLUAIBHONH  KOMIIETEHIIUU
o0yJaromuxcs;  CIOCOOHOCTh ~ OOy4aroIMXCs ~ HMCIOJNB30BaTh ~ OCBOGHHBIE  MEXKIUCIHMILIMHAPHBIE,
MHUPOBO33PEHUYECKME 3HAaHUS U YHHUBEpCajbHble YydeOHBIC [EHCTBUS B II03HABATEIBHOW U COIHMAIBHOM
MPaKTHKE.

B pesynbrare uzydeHnus OMOJIOTMH HA YPOBHE CpelHEro odiiero odpa3oBaHus y oOydaromierocs OyayT
chOpMHUPOBAHBI TO3HABATEILHBIC YHUBEPCATbHBIC YYeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIHHBIC
yueOHbIe IeHCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIE YUeOHbIE AEHCTBHSI, COBMECTHAS IESTEIBHOCTD.

MeranpeameTHbie pe3yibTaTbl OCBOCHHSI TMPOTPAMMBI CpEIHEro oO0Iero oOpa3oBaHMs JTOJKHBI
OTpa)aTh:

OBJaieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a3oBble JIOrHYeCKHe JIeHCTBHS:

CaMOCTOSITENILHO (POPMYIIMPOBATh U aKTyaIU3UpOBaTh MIPOOJIEMy, pacCMaTPpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a, CPAaBHEHUS,
Kiaccuukanuu, o0OOIIEHUs), PACKPBIBATh CMBICI OMOJOTHYECKUX TMOHATUM (BBIIETATh MX XapaKTEPHBIE
MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTHUMH MOHSATHSIMHU);

OTpEeNEeNATh TEeNH JeATeTbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUH HX JOCTHXKEHHUS, COOTHOCUTH
pe3yabTaThl JE€ATEIbHOCTH C OCTABICHHBIMU LIETISIMU;

HCIIO0JIH30BaTh OMOJIOTMYECKUE TTOHATHUS 111 OOBsICHEHUS (DAKTOB U SIBJICHUH KHUBOM MPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JEAyKTHBHBIC, 10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYIUPOBATH BHIBOBI U 3aKITFOUCHUS;

MIPUMEHATh CXEMHO-MO/IEIbHBIE CPEACTBA ISl MPEACTABIEHUS CYIIECTBEHHBIX CBSI3€Ml MU OTHOLIEHUU B
M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakyKe MPOTHBOPEYHI pPAa3HOTO POJa, BBHIABIECHHBIX B Pa3IUYHBIX
MH(OPMALIMOHHBIX UCTOUYHUKAX;

paspabaTeiBaTh TUIAaH pEHICHUS TPOOJIEMBI € YyYE€TOM aHaIW3a WMEIOIIHUXCS MaTepHATbHBIX |
HEMaTepuaIbHbIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB IIEJISIM, OIIEHUBATH PUCKH
MOCJIE/ICTBUI 1€ATEIbHOCTH;

KOOPJMHHUPOBATh M BBITIOJNHATH pabOTy B YCIOBUAX PEATHHOTO, BUPTYAIBHOTO M KOMOWHHPOBAaHHOTO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:



BJIaJICTh HaBBIKAMHU y4eOHO-HCCIIEAOBATEILCKOM M MPOEKTHOM NEATENbHOCTH, HABBIKAMH pPa3pelICHHS
po0JeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHMCKY METOJOB PELICHUs MPaKTHYECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JEATEIBHOCTH 10 MOJYYEHHIO HOBOTO 3HAHMs, €ro MHTEpPIIpEeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYAIMIX, B TOM YHCJE NMPU CO3/IaHUHM YIEOHBIX U COIUATBHBIX
IIPOEKTOB;

(bopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIaIeTh HAYYHONH TEPMHUHOJIOTUEH, KIFOUEBBIMUA TOHATHUSAMH U
METOAAMHU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33Ja4l B OOpPa30BaTENbHOW ICATEIBHOCTH U YKU3HEHHBIX
CUTYyaLUsX;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHbIE CBS3M M aKTyaJIW3UpOBaTh 3ajady, BbIABUIATH THUIIOTE3y €&
pelleHMsl, HaXOAUTh apryMEHThI JUl JOKa3aTeIbCTBAa CBOMX YTBEPXKJIEHUH, 3a/1aBaTh MapaMeTpbl U KpPUTEPUH
pelieHus;

aHAJIM3UPOBaTh IIOJyYEHHBbIE B XOJI€ PEUICHUs 3aJaud pe3yJbTaTbl, KPUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIISITh  LIEJICHAINIPABICHHBI TOMCK TIEpPeHoca CpPeACTB W CIOCOOOB  JCWCTBUS B
poeCCUOHATILHYIO CPEeAY;

YMETb NIEPEHOCUTD 3HAaHUS B IO3HABATEIIbHYIO U PAKTUUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

yYMEeTh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NMPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OPUTrHHAIbHbBIE TIOJX0/Ibl U PEIICHUS, CTABUTh IPOOJIEMBI U 3a1a4H,
JIOIYCKAIOIe albTePHATUBHBIE PEIICHUS.

3) padora c nunopmaunmeii:

OpPUEHTUPOBATbCSI B pa3IMYHBIX MCTOYHMKAX HHPOpMaLuu (TeKkcTe ydeOHOro mnocoOus, Hay4dHO-
MOMYJISIPHOM JUTEpaType, OWOIIOTHYECKUX CIIOBApSAX M CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax ITaHHBIX, B
WHTepHeTe), aHaIn3upoBaTh MHMOPMALIUIO Pa3IMUHBIX BUIOB U (hOPM IpPEACTaBICHUS, KpUTUYECKH OLICHUBATh
€€ IOCTOBEPHOCTh Y HEIPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTH 3alpOChl U MPUMEHSTh Pa3IUYHbIE METOJbl INpPU IOUCKE U O0TOOpe OHOIOrHYecKoi
nHpOpMaKY, HEOOXOMMOM IS BBITIOHEHHUS YIeOHBIX 3a/1a4;

npuobperaTh OIIBIT MCII0JIb30BaHUs MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHMSI PA3IUUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (OpPMY NpEACTAaBICHUS OHOJOTHMUYECKOW HH(popManuu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIpYTroe);

UCMOJb30BaTh HAy4YHBIN S3bIK B KauyeCcTBE CPEACTBAa NMpU paboTe ¢ OHoOJOrMueckoid HHGOpMaIMen:
NPUMEHITh XUMHYECKHE, (U3MYECKHe M MaTeMaTH4ecKHUe 3HaKh U CHMBOJBI, (opMyibl, abOpeBuatypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBbIKAMHM paclo3HaBaHUS M 3alUThl HMHQOpMaMM, WHPOPMAIMOHHON O€30ImacHOCTH
JIMYHOCTH.

OgiajeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMMU:

1) oomenne:

OCYILIECTBIISATh KOMMYHHMKAIIUU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATh B IMAJIOre W TUCKYCCUU
[0 CyLIECTBY oOCyX1aeMoil Tembl (YMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXJAECHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIpeyIaraeMoi 3a/1ayil, YIYUTHIBaTh MHTEPECHl U COTTIACOBAaHHOCThH MO3UIUI JAPYTUX YYaCTHHUKOB
JMaJIora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLIEHUS, IOHMMAaTh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYallUi, YMETh CMATYaTh KOH(MIMKTHI U BECTH MEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMM OOIIEHMS] M B3aUMOAECHCTBUSI, TOHUMATh HaMEPEHHUs JPYTUX JIIoJeH,
NPOSIBJISATh YBAXHUTEIbHOE OTHOIIEHHE K COOECeIHHWKY U B KOPpPEeKTHOH Qopme (opMyaHpoBaTh CBOU
BO3PaKEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W WHAMBHUIYAIbHOM pPabOTHI MpH pELICHUU
OMOJI0rMYecKOl MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYIIOBBIX (POpPM B3anMOAECHCTBUS
IIPU pelIeHny y4eOHOH! 3a1a4H;



BBIOMPATh TEMAaTHKy U METO/bl COBMECTHBIX JCHCTBUH C Y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WICHA KOJIJIEKTHUBA;

IIPUHUMATh L€ COBMECTHOM [€ATEIbHOCTH, OPraHHU30BBIBaTh U KOOPAWHUPOBATH ACUCTBUS MO €€
JOCTUKEHHIO: COCTaBJIATh IUIAH JEHCTBUM, pacnpenenarTb poiu ¢ y4ETOM MHEHUN yYacTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KauyeCTBO CBOET0 BKJI3Ja M KaXKJIOTO y4YyaCTHHMKAa KOMaHAbl B OOIIMNA pe3ylnbTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE MPOEKTHI, OLEHUBATH MJIEU C IMO3UIMU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3Ha4YUMOCTH;

OCYUIECTBJIATH NO3UTUBHOE CTPATETMUECKOE MTOBEJICHNE B PA3JIMYHBIX CUTYALUSAX, IPOSIBISATH TBOPUYECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBjaieHHe YHHBEPCAJIbHBIMYU PeryJsiTHBHBIMHU JACHCTBHUAMM:

1) camoopranmu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS [Tl BHISIBIICHUS MPOOJIEM M UX PELICHUS B )KU3HEHHBIX U YUEOHBIX
CUTYaLUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHMI IEJIEBbIE M CMBICIOBbIE YCTAHOBKH B CBOUX JEUCTBUAX U
IIOCTYIIKaX 110 OTHOILLIECHHUIO K KUBOH IIPUPOAE, CBOEMY 310POBbIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITENIFHO OCYIIECTBIIATh IO3HABATENBHYIO JEATEIbHOCTh, BBISBIATH IMPOOJIEMBbI, CTaBUTh H
(bopMyIHpOBaTH COOCTBEHHBIC 337]a4l B 00PA30BATEIBHON NEATETBHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PEIIeHUsl IPOOJIEeMBl ¢ YYETOM MUMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHU;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacipsaTh paMKH1 y4eOHOTro NpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYIUIMH B Pa3HbIX OOJIACTSIX 3HAHUIA,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLCHUBATH COOTBETCTBUE
PE3YJIBTATOB LIEIAM;

BJIa/IETh HAaBbIKAMHM I[103HABAaTENIbHONW pe(dieKCMu Kak OCO3HaHUS COBEPIIAEMbIX JAEUCTBUH U
MBICIMTENIBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAaHUH, MCHOJIb30BATh NPUEMBI pedIeKCHM Ul OLIEHKU
CUTYalluH, BbIOOpa BEPHOI'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apr'yMEHTBI APYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsITHE CeOsl U APYTUX:

MIPUHUMATD ce0sl, TIOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB IEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINUOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

IHNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOEHMsI COjep:kKaHus ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM
YpOBHE OPHEHTHPOBAHBI Ha o0ecreueHne nNpoPuibHOro 00ydenust oOydaromuxcsi 6uogoruu. OHU BKIHOYAOT:
cnienupuyeckue uisg OMONIOTUN Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI JeMCTBUI IO OCBOSHHIO, HHTEPIIPETAIIUU
U TpeoOpa3oBaHUIO 3HAHUM, BHUJIBI JEATENIBHOCTH IO TOJTYYEHHIO HOBBIX 3HAHUH M UX MPUMEHEHUIO B
pa3IUYHBIX y4eOHBIX, a TAK)KE B pealbHBIX KU3HEHHBIX CUTyauusx. [IpeqmeTHbie pe3ynbTaThl MpeACTaBICHbI
10 TOJaM U3Y4EeHHUSI.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buonorus» B 10 knacce N0IKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAayK, B (HOpPMHUPOBaAHUH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, B MO3HAHWU 3aKOHOB IPUPOABI U PElICHUH MpoOiIeM paroHAIBHOTO
MIPUPOIONOIB30BaHUS, O BKIIAZe POCCUMCKHUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHHE CUCTEMON OMOJIOTMYECKUX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIMOJAraroIue OMoIornyeckue
TEPMUHBI U  TOHATUSA  (KHU3Hb, KIJIETKAa, OpraHu3M, MeTab0OoJu3M, TOMEOCTa3, CaMOperyJsius,
CaMOBOCIIPOM3BEJICHUE, HACIIEACTBEHHOCTh, H3MEHUMBOCTb, POCT U PAa3BUTHE), OHUOJIIOTHYECKUE TEOPUH
(xnerounas teopust T. llIBanna, M. lllneiinena, P. BupxoBa, XxpomMocomHasi Teopusi HaciaenCcTBEHHOCTH T.



Moprana), yuenus (H. V. BaBuinoBa — o nieHTpax MHOrooOpas3usi U MPOMCXOXKACHUS KYJIbTYPHBIX PACTCHUN),
3aKOHBI (eOMHOOOpa3Msi MOTOMKOB IIE€PBOTO IOKOJEHMsSI, PACIICIUIEHUS, YUCTOTHl TaMeT, HE3aBUCHMOIO
HacinenoBanus I. Menzens, roMOJOTHYECKUX PSJIOB B HacieAcTBeHHON u3meHunBoctd H. M. Basuiiosa),
MIPUHITUTIBI (KOMIUIEMEHTApHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOAAMH Hay4HOI'O IIO3HAHMsI, UCIIOJIb3YEMBIX B OMOJIOTMYECKUX UCCIIE0BAHUAX
YKUBBIX 00BEKTOB (OMHCaHue, H3MEpEHUe, HAOII0ICHHE, IKCTICPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U 3YKAPUOT, OJHOKJIETOUYHBIX
Y MHOT'OKJIETOYHBIX OPIraHU3MOB, B TOM 4uciIe OakTepuil, rpuOOB, paCTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS
OpPraHOB U CUCTEM OPraHOB PAaCTEHUH, )KUBOTHBIX, YEIOBEKA, IIPOLIECCOB )KU3HEAEATEIbHOCTH, IIPOTEKAOLINX B
OpraHu3Max pacTeHUi, )KUBOTHBIX M YEJIOBEKa, OMOJIOIMYECKHX IPOIECCOB: OOMEHa BellecTB (MeTaboIu3M),
IpeBpalleHs] PHEPruu, OpOXKEeHHs, aBTOTPO(HOrO0 M TeTepoTPO(HOro TUIIOB NHTaHUSA, (OTOCHHTE3a U
XEMOCHHTE3a, MUTO03a, MelH03a, FaMeTOreHe3a, SMOpuoreHes3a, HoCTIMOPUOHAIIBHOIO Pa3BUTHS, PA3MHOXKEHUS,
MHJUBUAYAJIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3a), B3aUMOJCIHCTBUS I€HOB, I€TEPO3UCa, UCKYCCTBEHHOTO
otbopa;

YMEHHE yCTaHABIUBATh B3aUMOCBS3U MEX/y OpraHOMAAMHU KJIETKH U UX (DYHKIMSIMHU, CTPOCHUEM KIIETOK
pasHbIX TKaHeH U UX QYHKLUUAMH, MEX1Y OpraHaMU U CUCTEMaMH OPraHOB y pacTE€HUI, )KUBOTHBIX U YelIOBEKa
U UX QYHKIUSAMH, MEXIY CUCTEMaMU OPTaHOB M MX (YHKIHUSMH, MEXIY dTanaMu oOMEHa BEIIECTB, dTalaMu
KJICTOYHOTO LMKJA M JKU3HEHHBIX I[MKJIOB OPraHU3MOB, 3TalaMy 3MOpPUOHAIBHOTO PA3BUTHUS, FEHOTHIIOM U
benotunom, peHoTurioMm u GaKTOpaMu cCpeabl OOUTaHUS;

YMEHHE BBIABIIATH OTIUYUTEIbHBIE NPU3HAKHU JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHUH, XKUBOTHBIX U
YeJI0BEKa;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOLIME apTyMEHThl, OMOJIOTMYECKYI0 TEPMUHOJIOIMIO U CUMBOJUKY
JUIS 1OKa3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pelaTb OHOJOrMYecKHe 3ajjauyd, BbIIBIATh INPUUYUHHO-CIEACTBEHHBIE CBSI3U  MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMHU TMPOLIECCAMU U SBJIEHUSIMH, JI€JaTh BBIBOJBI U IPOTHO3bI Ha OCHOBAaHUU
IIOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIOIHATH JTAOOPAaTOpPHBIE M IPaKTHYeCKHe padoThl, COONIONATh TMpaBWiia NIpU padboTe ¢
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, IIPOBEPATh HUX AKCIEPUMEHTAJIbHBIMU CPEACTBAMU, QOPMYNIHPYS ILIEJb
UCCIIEIOBaHMs, aHAIM3UPOBATh NIOJyUYEHHBIE PE3YJIBTAThI U AEJIaTh BBIBOJBI;

YMEHHE y4acTBOBAaTh B Y4YEOHO-HMCCIEAOBATEIBCKON paboTe MO0 OMOJOTHH, DKOJOTHH W MEIUIIUHE,
IIPOBOJIUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJINYHO MPEACTABIATH MOTYYEHHBIE pPe3yJIbTaThl Ha
YUYEHUYECKUX KOH(EepeHIHX;

YMEHHUE OLIEHUBATh 3TUYECKUE acleKThl COBPEMEHHBIX MCCIeI0OBaHUN B 00JaCTH OMOJIOTMH U MEAULIMHBI
(KIIOHUMpPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBJI€HHOE W3MEHEHHE TIe€HOMa M  CO3/aHue
TPaHCTE€HHBIX OPTaHNU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BHIOOp Oyaymield npodecCHOHATBHOW AESITENIBHOCTH B 00JacTH
OMOJIOTUH, MEIUIUHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIIbCKOTO XO34HCTBA, MUIIEBON MPOMBIIUIEHHOCTH,
yrayOisTh IO3HABATENbHBIM HHTEPEC, HATIPABICHHBINA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH NMpOopeccuu U
MPOJOIKEHHE OMOJIOrMYeCKOro oOpa3oBaHMUs B OPraHU3alMsIX CPEAHEro MpOo(EeCcCHOHATBLHOIO U BBICIIETO
oOpazoBaHusl.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce 10IKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME ECTECTBEHHBIX HayK, B (POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBl MHpa, B T[I03HAHMM 3aKOHOB IMPUPOABI U PEUICHUH
HKOJIOTMUECKUX MPOOJIEM YeIOBEUECTBa, a TAKXKE B PEIIEHUH BOIIPOCOB PALlMOHAIIEHOTO IPUPOIOTOIb30BaHUS,
U B (OPMHUPOBAHUU LIEHHOCTHOT'O OTHOIIEHUS K MpPUPOZE, OOIIECTBY, YENOBEKY, O BKJIAJ€ POCCUHCKUX H
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BJaJIeTh CHUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET ONpEAeNCHHs M NMOHUMaHHE
CYUIHOCTH OCHOBOIIOJIAraloUIMX OWOJIOrMYECKUX TEPMHHOB M TMOHATHM (BUA, 3KocucteMa, Ouocdepa),
Ouosiornyeckue Teopuu (3BoironoHHas Teopus Y. /lapBuHa, CHHTETHYECKasi TEOPUs SBONIIOLNN), YueHus (A.
H. CeBepuoBa — o0 myTsax u HampaBieHusX oBoitouuu, B.J. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renernyeckoro paBHoBecusi JIx. Xapau u B. BaitnOepra, 3aponsimeBoro cxozacrtsa K. M. bapa), mpasuia
(muanmyma O. JIubOuxa, SKONOrMYecKOd MNHpaMHbl SHEpruum), runotesbl (Tumoresa «mupa PHK» V.
I'unbepra);



YMEHHE BJAJeTh OCHOBHBIMH METOJAAMH HAYYHOTO TIO3HAHWS, HCIOIB3YEeMBIMH B OHOJIOTHYECKHX
HCCTIEIOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OmMHMCaHWEe, H3MEpEHUe, HaONIOACHHUE, SKCIEPUMEHT),
crioco0aMu BBHISBICHHS U OIICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYNIECTBEHHBIC TIPU3HAKU: BHUJIOB, OHMOTEOIICHO30B, AKOCHUCTEM U Oumocgepsl,
CTaOMIIM3UPYIOMIETO, JBWXKYIIETO M  Pa3phIBAIOLIETO E€CTECTBEHHOTO OTOOpa, aUIOMAaTPHYECKOrO |
CHMITATPUYECKOTO BHJI000pPA30BAHMS, BIMSHUS JBWKYIIUX CHJI JBOJIONHMHA HAa TEHO(OHI TOIYJISIHH,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelle OOMTaHWS, YepelOBAaHUS HAIPABJICHUN 3BOJIOIUHU, KPYyroBOPOTa
BEIIECTB M IMOTOKA SHEPTUHU B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXAY MPOIECCAMH JBOJIONHH, ABMKYIIUMU CHJIAMHU
AHTPOITOTeHe3a, KOMIIOHEHTaMU Pa3IMYHBIX SKOCHCTEM U IPUCTIOCOOICHUSIMHI K HUIM OpPTraHU3MOB;

YMEHHE BBISBIISITH OTIWYHUTEIBHBIC TPU3HAKH JKHBBIX CHUCTEM, MPHUCIIOCOOJICHHOCTh BHJIOB K Cpele
OoOUTaHUs, AOMOTHMYECKMX W OHOTHYECKUX KOMIIOHCHTOB JKOCHUCTEM, B3aMMOCBS3€H OpPraHW3MOB B
COO0O0IIeCTBAX, AaHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOUIME apTyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJHKY
JUIS JTOKa3aTeIbCTBa POJACTBA OPTaHM3MOB PA3HBIX CHCTEMAaTHYECKUX TPYII, B3aHMMOCBS3M OPTaHU3MOB H
cpeabl OOWTaHUs, €IUHCTBA YEIOBEYECKHX pac, HEOOXOJMMOCTH COXpPaHEHHsT MHOrooOpas3wsi BHIOB U
9KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MIPUPOJIBI M YEIOBEUCCTBA,

yMEHUE pemaTrh OHOJOrMYeCKHe 3aJaud, BBIIBIISATh TMPUYUHHO-CICACTBEHHBIC CBSI3U  MEXKIY
UCCIICTyeMBIMU OWOJIOTHYECKUMHU TIPOIIECCAMH W SIBJICHUSIMH, JIeJaTh BBIBOJBI W TIPOTHO3BI HA OCHOBAHHH
MOJTYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBIOJIHATE JTA0OPATOpPHBIE M TPAaKTHYECKHE DPAOOTHI, COOJIIO/ATh MpaBWwia IMpH padore ¢
y4eOHBIM U JIabopaTOpHBIM 000pYI0BaHUEM,;

YMEHHE BBIJIBUTATh THUIOTE3BI, MPOBEPATh WX IKCIEPHUMEHTATBHBIMUA CpEACTBaMHU, (GOpPMYIUpPYsS ILEIh
UCCIICIOBaHMSI, aHATU3UPOBAThH MOJIyYCHHBIC PE3YJIbTAThI U JTaTh BBIBO/IbI;

YMEHHE y4acTBOBAaTh B Y4YEOHO-HMCCIEAOBATEIBCKON paboTe 1Mo OMOJOTHH, DKOJOTHH M MEIUIIUHE,
MIPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTABIATH MOJYYCHHBIC PE3yJIbTaThl HA
YYICHUYCCKUX KOH(PEpPEHITUIX;

YMEHHUE OIICHUBATh TUIOTE3bl U TEOPUHM O MPOUCXOXKICHHUU JKU3HHU, YEIIOBEKA W YEJIOBEYECKUX pac, O
MPUYMHAX, TTOCIEACTBHSIX U CIIOCO0axX Mpe0TBpaIleHuUs TT00aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HaHHBIA BHIOOp Oyaymiel mpodeccnoHanbHON AeATeIbHOCTH B 00JIacTH
OMOJIOTHH, JKOJIOTUH, MPHUPOAOIOIB30BAHUS, MEIUIIUHBI, OWOTEXHOJIOTHUH, TICUXOJOTHH, BETCPUHAPHH,
CENIbCKOTO XO035MCTBa, MUIIEBOM MPOMBIILUIEHHOCTH, YIIyOIsSTh O3HABATENbHBIN UHTEPEC, HAMIPABICHHBIN Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH mpodeccun W TPOJOJDKEHHE OHOJIOTHYECKOr0 0o0pa3oBaHUS B
OpraHM3aIMsIX CpeIHEro MpodheCcCHOHaIBLHOTO U BBICIIETO 00Pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunvecTBO 4acoB
Ne n/ HaumeHoBaHue pa3iesioB U TeM KoHTDo e IIpaxruaeckue dyeKkTpoHHbIe (LM POBbLIE)
B NpoOrpamMmbl Bcero pa;:TpHﬂbHH p;)GOTqu " o0pa3oBaTejibHbIE PeCypChl
1 buonorus kak Hayka 1 bubmorexa LIOK
. K https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cHCTEMBI M X U3yYEHHUE 2 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
bubnunoteka LIOK
3 buosorus kierkn 2 0.5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XuMHUYECKass OpraHu3aIus KJIeTKHA 10 1 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
S CTpoenne i QyHKimH KieTkH 8 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U IMPEBPaIlCHHE SHEPTHH B 9 1 bubmuorexa [JOK
KJICTKE https://m.edsoo.ru/7f41¢c292
v Hacnencreennas napopmanus u 9 05 bubnuorexa [HOK
peanuzanus €€ B KIETKe ' https://m.edsoo.ru/7f41c292
. bubmuotexa [JOK
8 PKH3HEHHBIH KT KISTKH 6 . 1 https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
9 Crpoenue U pyHKIIUH OPraHU3MOB 17 1.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
10 Pa3mHOMXkeHMe U pa3BUTHE OPTaHNU3MOB 8 1.5 https://m.eds00.ru/7f41c292
11 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 05 bu6muoreka [JOK
U3MEHYMBOCTH OPTraHU3MOB ' https://m.edsoo.ru/7f41¢c292
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 bubmaorexa LIOK
https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1 https://m.eds0o.ru/7f41c292
bu6nuorexa LIOK
14 T'enernia senoseia 3 05 https://m.edsoo.ru/7f41¢292
15 Cenekiusi OpraHU3MOB 4 1 bubmmoteka [JOK
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https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
16 buoTtexHoMOTHs ¥ CHHTETHYECKAsT OMOIOTHS ) 1 https://m.eds00.ru/7f41c292
bu6nuoreka LIOK
17 Pesepaioe Bpems 0 https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 13
11 KUIIACC
KoumnuecTBo yacos
Ne n/ HaumeHoBaHue pa3iesioB U TeM K n dyeKkTpoHHbIE (LM POBbLIE)
B NMpoOrpamMmbl Bcero p;’;::::ﬂbﬂ“e p;’g::;zHCCKHe o0pa3oBaTejibHbIE PeCypPChl
1 3apoxaCHUE U Pa3BUTHE IBOTIOIMOHHBIX 4 bubnuotexa [HOK
IPEJICTABICHHI B OMOJOTUU https://m.edsoo.ru/7f41cc74
2 MUKpPO3BOIIONHUS U €€ Pe3yJIbTaTh 14 2 bubmorexa LIOK
p H pesy https:/m.edsoo.ru/7f41cc74
3 MaxkposBoronus 1 €€ pe3yabTaThl 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 IIpoucxoxkneHue u pa3BUTHE KU3HU HA 15 15 bubnmnoreka [HOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 IIponcxoxaeHne 4eIoBeKa — aHTPOIIOTEHES 10 1 1 https://m.eds00.ru/7f41ccT4
6 S 3 05~ BubmoreraliOK
P Hanopra ' https://m.edsoo.ru/7f41cc74
C OKpY Karoliei cpeaoi
bu6mmoteka [IOK
! Opramm3met 1 cpea obuTanus 9 15 https://m.edsoo.ru/7f41cc74
. bubmmorexa [JOK
8 JKOJIOTHS BUTIOB W MOMY NAIHIA 9 05 https://m.edso0.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKHE 12 05 bubmmotexa [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6nuorexa LIOK
10 bruocdepa — rimodanbHas sKOCHCTEMA 6 https://m.edsoo.ru/7f41cc74
bu6nuorexa LIOK
11 YeoBek U OKpYKaroIias cpeaa 14 1 https://m.edsoo.ru/7f41cc74
12 PesepBHOe Bpems 0 bubanoreka HOK
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https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

102

7.5



https://m.edsoo.ru/7f41cc74

ITHOYPOYHOE IINTAHUPOBAHUE

Ipunosxcenue

10 KVIACC
KOJ’II/I'{eCTBO qacoB
Ne TeMa vDOKA K i DJIeKTpOoHHbIe N poBbIe 00pa3oBaTelbHbIE
/i yp Beero OHTPOJILHBIE paKTH4YecKHue pecypeb
padoThI padoThI
1 buojiorns Kak KOMILICKCHA HAayKa 1 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
KaK 4aCTb COBpeMeHHOFO O6HICCTB8,
2 YKuBbIE CUCTEMBI Y KX CBOMCTBA 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
3 YpoBHEBas OpraHU3aIys )KUBBIX CHCTEM 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
4 YIcTopust OTKPEITHA M M3Y4CHUS KICTKH. 1 https://resh.edu.ru/subject/lesson/5397/start/
KJ’IGTO‘IHaﬂ TCOPHA
MGTOJIBI MOHeKYHﬂpHOﬁ n KJICTO‘IHOI71
ouosoruu. «M3y4eHrne MeTo10B
5 KJIETO4HOH GronorH (xpomarorpagus, 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
anekTpodopes, TudhepeHnInaITLHOS
uentpudyruponanue, [1LP)»
[IpakTuueckas pabora Nel
6 XHUMHAYECKHAN COCTAB KIIETKU 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
7 MunepanbHEIe BEECTBA KICTKH, MX 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
6I/IOJ'IOFI/I‘-ICCK8.$I pOJ'Ib
OpFaHI/I‘IeCKI/Ie BCIICCTBA KJICTKU —
8 Gem. «ObHapYNREHHE beMKOB . 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
IIOMOIIIBO KAYECTBCHHBIX peaKHI/II/I»
JlaGopatopHnas padora Nel
9 g:;l?:?a’ Knaccuuiauus u GyHKun 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
10 OpraHureciHe BEecTEa KICTKH — 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
YIJIE€BOJBI
11 OpraHM4ecKue BEIEcTBa KIETKH — 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
JINTINAbI
Hyxkneunossie kucnorsl. JIHK u PHK.
12 «Hccnenosanne HyKICHHOBEIX KHCIIOT, 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/

BBIJIETICHHBIX U3 KJIETOK PA3JIMYHBIX
opranu3MoBy JlaboparopHas padota Ne2



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/5397/start/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

13

Crpoenue u ¢pynkiuu ATO. Jlpyrue
Hykieosunrpudocdarsl (HTD)

https://resh.edu.ru/subject/lesson/3840/

14

15
16

CexBenupoBanue JIHK. Meroabt
F€HOMMKH, TPAHCKPUIITOMUKH,
IIPOTEOMHUKHU

MeTo/bI CTPYKTYPHOUM OHOIOTHH
Tuns! knetok. IIpokapuornyeckas
KJIETKa

https://resh.edu.ru/subject/lesson/2217/

https://resh.edu.ru/subject/lesson/3917/

https://resh.edu.ru/subject/lesson/1587/

17

18

19

CrtpoeHue 3yKapuOTUYECKON KIIETKH.
«M3yueHue CBOMCTB KIECTOYHOMU
memOpanbl» [Ipaktudeckas pabora Ne2

[ToBepXHOCTHBIN anmapaT KJIECTKU
OnnomemMOpaHHbBIE OPraHOUABI KIETKH.
«M3ydeHne IBUKEHHS LIUTOILIa3Mbl B
pacTUTeNbHbIX KieTkax» [IpakTuueckas
pabota Ne3

0.5

0.5

https://resh.edu.ru/subject/lesson/1588/

https://resh.edu.ru/subject/lesson/2217/

https://resh.edu.ru/subject/lesson/3840/start/163096/

20

[ToryaBTOHOMHBIE OPTaHOMIBI KIIETKH:
MUTOXOHAPHH, TUTACTH/IBL.
«HccnenoBanue a3Mommsa u
JETUIa3MOJIN3a B PACTUTEIILHBIX
kietkax» JlabopatopHas pabora Ne3

0.5

https://resh.edu.ru/subject/lesson/3847/

21

HeMeM6p AHHBIC OpTraHONU bl KJICTKU

https://resh.edu.ru/subject/lesson/2217/

22

23

CrpoeHue u pyHKIMHU apa
CpaBHHTENbHAS XapaKTEPUCTHUKA KIETOK
9YKapHOT. «M3ydeHne CTpoeHus KIEeTOK
pa3nuyuHbIX opraHu3smMoBy JlaboparopHas
pabota Ne4

0.5

https://resh.edu.ru/subject/lesson/2217/

24

25

AccuMWISIIIUS U AUCCUMMIISIIIUS — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
BenlecTB. «3ydyeHne karanuTuueckoi
aKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMmIIa3bl WIK KaTauas3bl)»
JlabopaTtopnast pabota No5
PepMEHTaTUBHBIN XapaKTep peaknii
KJIETOYHOT0 MeTabonu3ma «M3yuenue
(epMEHTAaTUBHOTO paclIeTICHUs

0.5

https://resh.edu.ru/subject/lesson/2217/

https://resh.edu.ru/subject/lesson/3840/start/163096/



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/3840/start/163096/

MEPOKCH/Ia BOJOPO/IA B PACTUTEILHBIX U
JKUBOTHBIX KJIETKax» . JlabopaTopHas
pabota Ne6

benku-akTuBaTopsl u OeNKu-

26 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
MHTUOUTOPHI
27 ABTOTpO(dHBII THIT OOMEHA BEIIECTB 1 https://resh.edu.ru/subject/lesson/2217/
28 dorocuHTE3 1
XemocuHte3. «CpaBHEHHUE MPOIECCOB
29 (oTOCUHTE3a U XEMOCHHTE3a) 1 0.5 https://resh.edu.ru/subject/lesson/3917/
Jlaboparopnas pabota Ne7
AHas’poOHbIe Opranu3msl. Bujiel
30 OposeHs. «CpaBHEHHE IIPOLECCOB 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
OporkeHMs U aAbIxaHus» JlabopaTopHast
pabota No§
31 AdPOOHBIC OPraHH3MBI. JTallb! 1 https://resh.edu.ru/subject/lesson/3917/
SHEPreTHYecKoro ooMeHa
DOHeprust MEMOPaHHOT'O IPaJUEHTa
32 nporoHoB. Cunre3 AT®: pabora 1 https://resh.edu.ru/subject/lesson/2217/
npoTOHHON AT®-cuHTa3b1
33 Peakunu MaTpuyHOTO CHHTE3a 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
34 gfﬁf‘mpmum - MATPHTHBI CHHTES 1 https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsnus u e€ 3Tansl 1 https://resh.edu.ru/subject/lesson/3917/
36 Koamposanne amurokucior. Poss 1 https://resh.edu.ru/subject/lesson/5352/
pubocom B OMocuHTE3e Oernka
37 OpraHnsais reHOMa y POKapHOT 1 1 https://resh.edu.ru/subject/lesson/3939/
OYKapuoT
38 MosteKyIIAPHBIC MEXaHH3MbI 1 https://resh.edu.ru/subject/lesson/2217/
SKCIIPECCUU T€HOB Y YKapPHUOT
Bupycsl — HeksieTouHbIe (POPMBI KUZHU
39 u o0yMraTHbIC napasuThi. «Coszanme 1 0.5 https://resh.edu.ru/subject/lesson/3939/
Mojienu Bupyca» IIpaktuueckas pabota
Neq
40 BupycHbie 3a0011cBaHms 4enoBeKa, 1 https://resh.edu.ru/subject/lesson/3939/

JKNBOTHBIX, paCTeHI/Iﬁ



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

HanorexHonornu B OMOJIOTUH U

41 MeTHITIHE 1 https://resh.edu.ru/subject/lesson/3840/start/163096/

42 JKM3HEHHBIN LUK KICTKU 1 https://resh.edu.ru/subject/lesson/3927/

43 Marpuunsiii cuate3 JTHK 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
XpomocoMsl. «3ydeHne XxpoMocoM Ha

44 TOTOBBIX MHKpPOIpEIapaTax» 1 0.5 https://resh.edu.ru/subject/lesson/2217/
Jlaboparopuas pabota Ne9

45 Jlenenue KIETKH — MHTO3 1 https://resh.edu.ru/subject/lesson/3927/
Tunsl knetok. Kaprokunes u
nutoknnes. «HabmroneHne MuTo3a B

46 KJIETKaX KOHYMKA KOpelllKa Jiyka (Ha 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
rOTOBBIX MUKpOIIpenapaTax)»
JlaGopatopnas padora NelO

47 «Knerkay» KonrponbHas padora Nel 1

48 OpranusM Kak eIMHOE 1IeI0e 1 https://resh.edu.ru/subject/lesson/6770/

49 Train pilCTeHHﬁ' «sysenine Traieil 1 0.5 https://resh.edu.ru/subject/lesson/2217/
pacrenuii» Jlabopatopnast padora Nel 1
TxkaHU )KUBOTHBIX U YEJIOBEKA.

50 «M3ydenune TKaHEH JKUBOTHBIX) 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
JlaGopatopHnas padorta Nel2
Opransl. Cucremsl opraHoB. «3ydenne

51 OPraHoB IIBETKOBOTO PACTCHHUSD) 1 0.5 https://resh.edu.ru/subject/lesson/2217/
JlaGopatopHnas pabora Nel3

52 Omnopa Tena opraHu3MoB 1 https://resh.edu.ru/subject/lesson/6770/

53 JIBI>KEeHNE OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6769/

54 [TuTanue opraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/

55 HUTatHe NO3BOHOUHEIX HKIUBOTHELX, 1 https:/resh.edu.ru/subject/lesson/3840/start/163096/
HI/IIHeBapI/ITeJ'IBHaH CHUCTEMA YCJIOBEKa

56 JIpIxaHue opraHu3mMoB 1 https://resh.edu.ru/subject/lesson/6759/
JIBIXaHIHE MO3BOHOYHbIX KHBOTHHIX 1 https://resh.edu.ru/subject/lesson/2489/

57 quOBeKz O3BOHO © 1 https://resh.edu.ru/sub!ect/lesson/6760/

https://resh.edu.ru/subject/lesson/6761/
58 TpaHCOPT BEIIECTB Y OPraHM3MOB 1 https://resh.edu.ru/subject/lesson/2217/
59 KpoerocHas cucTeMa no3BoHOUHbIX 1 https://resh.edu.ru/subject/lesson/1581/

JKHUBOTHBIX U YCJIOBCKA
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https://resh.edu.ru/subject/lesson/3927/
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https://resh.edu.ru/subject/lesson/6770/
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https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1581/

60 Beizenenue y opraHu3MoB https://resh.edu.ru/subject/lesson/2217/
61 3ammra y Opranu3MoB https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/6760/
62 NMMmyHHas cucTeMa 4yenoBeKa
63 Paspaxcumocts, u perymsums y https://resh.edu.ru/subject/lesson/6760/
OpraHu3MoB
['ymopanbHas perynauus u
64 9HJOKPUHHAS CHCTEMa )KHUBOTHBIX U https://resh.edu.ru/subject/lesson/6761/
YCJIIOBCKA
65 @DopMBI Pa3MHOKEHUSI OPIrAHU3MOB
https://resh.edu.ru/subject/lesson/2489/
66 [TosoBOE pa3MHOKEHUE
67 Meiios https://resh.edu.ru/subject/lesson/6770/
I'ameTorenes. Obpa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK. ((HSy‘IeHI/IC CTPOCHUA
68 ITOJIOBBIX KJIETOK Ha TOTOBBIX 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
MUKpoInpenaparax» JlabopaTopHas
pabora Nel4
69 MHjmMBUyanbHOE pasBUTHE OPraHu3MOB https://resh.edu.ru/subject/lesson/6770/
— OHTOI'CHE3
70 3aKuiajka Oprasos u TKaHeH u3 https:/resh.edu.ru/subject/lesson/3840/start/163096/
3apOABbIIICBLIX JINCTKOB
POCT " PAa3BUTHUC ) KUBOTHBIX.
71 «BpIsBIIEHHE TPU3HAKOB CXO/CTBA 05 https://resh.edu.ru/subject/lesson/2489/
3apom,1mel71 IIO3BOHOYHBLBIX JKUBOTHBIX)» '
Jlabopartopnast pabota Nel5
PasmMHOkeHME U pa3BUTHE PACTECHUI.
72 «Crpoerme op FaroB pasMHOMCIIA 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
BBICIINX pacTeHui» JlaboparopHas
pabota Nel6
73 McTopust CTaHOBIICHHA U pA3BUTHA https://resh.edu.ru/subject/lesson/6770/
IFCHCTUKH KaK HAayKH
OCHOBHBIC ITIOHATHA U CUMBOJIBI
74 reHeTHKH. «J[po3oduia kak 00bEKT 0.5 https://resh.edu.ru/subject/lesson/6761/

TeHETHYSCKUX UCCICIOBAHUI
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https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6761/

Jlaboparopnast pabota Nol7

3aKOHOMEPHOCTH HaCJICIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. "M3ydeHne pe3yabTaToB 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
MOHOTHOPHUIAHOTO CKPEIIUBAHUS Y
npozoduibl" [IpakTudeckas Paborta Ne5

76 [{uTOIOTHYECKHE OCHOBBI 1 https://resh.edu.ru/subject/lesson/2489/
MOHOTHOPHUIHOTO CKpPEIIMBAHUS https://resh.edu.ru/subject/lesson/6761/

77 ﬁgﬁgﬁﬁ};ﬁﬁ;ﬁgg E;I;Bealme' 1 https://resh.edu.ru/subject/lesson/6770/
JluruOpuiHoe CKpeIBaHme.

78 Zﬁfﬂgﬁﬁ;iﬁ;ﬁi&iﬁﬁ?6pHHHOFO 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
ITpakTuyeckas padora Neb

79 [{uTonornyeckre OCHOBBI 1 https://resh.edu.ru/subject/lesson/2489/
):[I/IFI/I6pI/IJIHOFO CKpEIIUBaHUI

80 CreruieHHOE HacjIeI0BaHNE MPU3HAKOB 1 https://resh.edu.ru/subject/lesson/3840/start/163096/

81 zizﬁzzgr;{aljozﬁp 1 1 https://resh.edu.ru/subject/lesson/6770/

82 I'eneTuka moma 1 https://resh.edu.ru/subject/lesson/3917/

83 I'eHoTHI Kak 1IeJIOCTHAS CUCTEMA 1

84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHS 1
pacTeHuil, UBOTHBIX U YEIOBEKa https://resh.edu.ru/subject/lesson/6761/

85 E;X;:;ﬁ:gg; MPH3HAKOB. Bujtpl 1 https://resh.edu.ru/subject/lesson/6770/

86 Mo e HKAIHOHHAN H3MEHIHBOCTS 1 https://resh.edu.ru/subject/lesson/2489/
BapuanunonHslil psia ¥ BapualiMOHHAS
kpuBad. «Mccinenopanue

87 ;f;ﬁ?ﬁ;ﬁf%dof%ffg;?u”°HHOH 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
BapHWaliMOHHOT'O psda U BapHaHHOHHOﬁ
kpuoit» JlabopatopHas pabora Nel8

88 ['enoTunMUecKass K3AMEHYUBOCTb. 1 https://resh.edu.ru/subject/lesson/6760/
KoMmOuHaTuBHAs N3MEHYUBOCTH

89 MyTaroHHast U3MEHYHBOCTD. 1 0.5 https://resh.edu.ru/subject/lesson/6770/



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6770/

«MyTtanuu y 1po30¢uiisl (Ha TOTOBBIX
MUKpompemnaparax)» [IpakTuaeckas
pabota No7

3aKOHOMCpHOCTI/I MYTalMUOHHOI'O
rmponecca. DOIHUTreHEeTHKA B SIIUTCHOMUKA

90
I'enernka yenoBeka. «CoCTaBICHHE U
91 aHaM3 poJIociIoBHOWY [IpakTuyeckas
pabota Ne§

92 MeToapl METUIIMHCKON T€HETUKH
3HayeHue MEIUIIMHCKON IT'€HETUKH B

93 NPEJOTBPALICHUN U JICYCHUT
IeHETHUYECKUX 3a00JIeBaHUI YeTI0BeKa

0.5

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/3917/

https://resh.edu.ru/subject/lesson/6770/

https://resh.edu.ru/subject/lesson/2489/

OCHOBHBIC TIOHSTHS CEJICKIIHH.
«M3ydeHne cOpTOB KyJIbTYPHBIX
pacTeHUi U TIOPOJI AOMAIITHUX
XKUBOTHBIX» JlabopaTtopHas pabota Nel9

94

MeTobl CeneKIIMOHHOM pabOTHI.

95 «3yueHne MeTo/10B CEIEeKINI
pacrenuii» JlaboparopHas padora Ne20
JIOCTHIKEHHUSI CENIEKIIUU PACTEHUN U

96 KHUBOTHBIX. «[IpHBHBKa pacTeHUII»
[IpakTnueckast pabora Ne9

CoxpaHeHnue, u3y4eHue u
HCIOJIb30BaHNE T€HETUYECKUX PECYPCOB

97

0.5

0.5

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/2489/

https://resh.edu.ru/subject/lesson/6761/

https://resh.edu.ru/subject/lesson/3840/start/163096/

buoTexHonorus kak Hayka u OTpacib
npou3BojicTBa. «M3ydeHne 00beKTOB
ouorexnonorun» [Ipaktuueckas padbora
NelO

98

0.5

https://resh.edu.ru/subject/lesson/6770/

OcHOBHbBIE HaNPaBIICHUS
CUHTETUUYECKON OMOJIOTHHA

99
100 Wrorosast koHTpObHAs paboTa

101

XpOMOCOMHaSI 1 TCHHAs WHXCHEPHUA
MCI[I/II_[I/IHCKI/IC OMOTEXHOJIOTUU

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/2489/

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0

102

102

13.5

https://resh.edu.ru/subject/lesson/3840/start/163096/



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/3840/start/163096/

ITPOTPAMME

11 KJIACC
KOJ’II/I‘leCTBO qgacoB
Ne Tema vDOKA K i DJIeKTpOoHHbIe U poBbIe 00pa3oBaTelbHbIE
II/I[ yp BCGFO OHTPO.TILHLIe paKaneCKne pecypcm
padoThI padoThI
1 OBonrornonHas teopust U. Jlapsuna 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
2 JIBIKYIME CHIIBT SBOTIOUMH BUJIOB 11O 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
Y. lapBuny
3 bops6a 3a Cy]fleCTBOBaHHe’ . 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
CCTCCTBCHHbBIU U I/ICKy'CCTBeHHLII/I 0T60p
4 POpMHPOBAHNE CHHTETHICCKOH TCOPHH 1 https://resh.edu.ru/subject/lesson/5397/start/
3BOJIFOIINN
5 Talibl 5BOJIOLHMOHHOIO NpoLeCca: 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
MHUKPOSBOJIONUA U MAKPO3BOJIIOIHA
6 Honynauus — snemeHTapHas eAMHHLA 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
3BOJIFOIINN
3aKOH ICHCTUYCCKOI'O paBHOBECHU S I[)K
7 Xapzw, B. BaiinGepra. «Brissichue 1 05 https://resh.edu.ru/subject/lesson/3840/start/163096/
N3MCHYMUBOCTHU y OCO6CI/I OJHOT'O BUIa»
JlabopaTtopnast pabota Nel
8 DreMeHTapHbIe (GaKTOPHI IBOTFOIHN 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
9 IPdexr ocnosarens. ek 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
6YTI>IJ'IO‘IHOI‘O l"OpJ'II:IH.IKEl
10 Murparun. 3015 nomysiii: 1 https://resh.edu.ru/subject/lesson/3840/start/ 163096/
reorpaduyeckas, OnosorundecKkas
11 ECTGCTBGHHHHVOT%I) N 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
HaHpaBJ’IHIOIJ_II/II/I (I)aKTOp 3BOJJIOIINHN
12 ITonoBoii oT60p 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
[IpucnocoOaeHHOCTh OPraHU3MOB Kak
pe3ynLTaT MI/IKPOSBOJ'IIOLII/II/I.
13 «H3yuenne apomopdo3oB u 1 0.5 https://resh.edu.ru/subject/lesson/3840/
WJIM0AAINTALUN Y pACTEHUN U
XKUBOTHBIX» JIabopaTopHas pabora Ne2
14 [Tpumepsl prcocoOICHHH Y 1 0.5 https://resh.edu.ru/subject/lesson/2217/



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/5397/start/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/2217/

OpraHu3MoB: Mopdosiornieckue,
¢duznonornueckue, ONOXMMUIECKHE,
noBeneHueckue. «[IpucmocodneHus
OpPTraHU3MOB U UX OTHOCUTEIbHAs
nenecoodpa3zHocThy» JlaboparopHas
pabora Ne3

Bun, ero kpurepuu u CTpyKTypa.
«CpaBHeHHE BUOB I10

15 0.5 https://resh.edu.ru/subject/lesson/3917/
MOP(OJIOTHIECKOMY KPUTEPUIO»
Jlaboparopnast pabota No4

16 CrtpykTypa BHaa https://resh.edu.ru/subject/lesson/1587/

17 Buznoobpasoatue Kax pesyiprar https://resh.edu.ru/subject/lesson/1588/
MHUKPOSBOJIOIIUA

18 CBA35 MEKPOSBOIIOLHH H https://resh.edu.ru/subject/lesson/2217/
SIINACMUOJIOTUN
Makpo3Bosronus.

19 ITaseoHTOIOrnYECKHUE METOIBI https://resh.edu.ru/subject/lesson/3840/start/163096/
H3y‘IeHI/I$I 3BOJIFOIINHU

20 Broreorpagurieckie METOJIb! H3yeHUA https://resh.edu.ru/subject/lesson/3847/
3BOJIFOIINN
9M6pI/IOJ'IOFI/IquKI/Ie nu CpaBHI/ITeJ'ILHO-

21 MOP(OIIOTUYECKHE METO bl U3yICHUS https://resh.edu.ru/subject/lesson/2217/
3BOJIFOIINN
MOJ’IeKy.TISIpHO-FCHCTI/I‘{CCKI/IG,

22 OMOXMMHUYECKUE M MATEMATUUYECKUAE
METOAbI I/I3y‘IeHI/I$I 3BOJIFOIINHU

23 OO011re 3aKOHOMEPHOCTH IBOJTIOLIUH https://resh.edu.ru/subject/lesson/2217/

24 AnanTvBHAas paManus. https://resh.edu.ru/subject/lesson/2217/
HepaBHOMepHOCTB TEMIIOB 3BOJIFOIITNA

25 HaydHEbIC THIIOTE3bI POUCXOKACHNA https://resh.edu.ru/subject/lesson/3840/start/163096/
JKA3HU Ha 3emiie

26 JloHaydHEIC IDECTABICHMS O https://resh.edu.ru/subject/lesson/3840/start/163096/
3apO)KI[eHI/II/I KN3HHU

27 OCHOBHBIE 3TANKI HEOPIAHHYECKOH https://resh.edu.ru/subject/lesson/2217/
HBOJIIOLUA

28 ['unoTe3bl 3apoKIeHUS )KU3HU



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
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https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2217/
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HcTopust 3eMan 1 METO/IbI €€ N3YUEeHHUS.

«I/I3Y‘-ICHI/IC 1 OIIMCaHHUEC UCKOIIaCMbIX

29 0.5 https://resh.edu.ru/subject/lesson/3917/
OCTATKOB ,I[peBHI/IX OpFaHI/ISMOB»
Jlaboparopnas pabota No5

30 HauasbHbie STanbl OpraHuieckoi https://resh.edu.ru/subject/lesson/3840/start/163096/
HBOJIIOIIUN

31 DBOITIOLUS SYKAPUOT https://resh.edu.ru/subject/lesson/3917/
OCHOBHBIC 3TaIlbl 3BOJOINN
pactuTenbHOro mupa. «Mzydenue

32 0COOEHHOCTEH CTPOECHHUS PaCTEHUI 0.5 https://resh.edu.ru/subject/lesson/2217/
pa3HbIx oTaenoBy» [Ipakrudeckas
pabora Nel

33 OCHOBHBIC STallbI SBONIOHIH https://resh.edu.ru/subject/lesson/3840/start/163096/
KHUBOTHOI'O MI/Ipa
DBoJrOLMS )KUBOTHBIX. «3yueHue

34 0COOEHHOCTEH CTPOCHHUS TIO3BOHOYHBIX 0.5 https://resh.edu.ru/subject/lesson/5352/
KUBOTHBIX» [IpakTHueckas padota Ne2

35 PasBuThe XH3HH HA 3EMIIE IO JPAM H https://resh.edu.ru/subject/lesson/3917/
rnepuoiam

36 Maccose1e BrIMHpaHHs — https://resh.edu.ru/subject/lesson/5352/
SKOJIOI'MYCCKHUC KpI/ISI/ICLI HpOH_IJ'IOFO

37 COBpEMEHHbIH SKOOTHYECKHIT KpUSHC, https:/resh.edu.ru/subject/lesson/3939/
€ro 0COOEHHOCTH

38 ﬁ;;geMeHHaﬂ CHCTEMa OPTaHIHICCKOTo https://resh.edu.ru/subject/lesson/2217/

39 OCHOBHBIC CHCTEMATHHECKHE MPYTITIEI https://resh.edu.ru/subject/lesson/3939/
OpFaHI/ISMOB

40 AHTpPONOJIOrUs — HayKa O 4YeJIOBeKe https://resh.edu.ru/subject/lesson/3939/

41 Pasputie npeacTaBnenmii o https://resh.edu.ru/subject/lesson/3840/start/163096/
l'IpOI/ICXO)KI[eHI/II/I YCcJIOBCKaA
Mecto 4estoBEKa B CUCTEME
OpFaHI/I‘{eCKOI‘O MI/Ipa. <(I/I3Y‘ICHI/Ie

42 0COGEHHOCTEH CTPOEHHA CKereTa 0.5 https://resh.edu.ru/subject/lesson/3927/

YeJI0BEKa, CBI3aHHBIX C
npssMoxoxieHnem» JlaboparopHast
pabota Ne6



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/2217/
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https://resh.edu.ru/subject/lesson/3840/start/163096/
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43

JIBUKyIIMe CUIIbl aHTPOTIOTeHEe3a

https://resh.edu.ru/subject/lesson/3840/start/163096/

44

CooTHomeHNnEe OMOTOTHYECKUX
COILIMANIBHBIX (PAKTOPOB B
aHTPOIIOTeHE3e

https://resh.edu.ru/subject/lesson/2217/

45

OcCHOBHEBIE CTaguu aHTPOIIOTCHE3a

https://resh.edu.ru/subject/lesson/3927/

46

ITaneoreneTrka U majcoOrcHOMUKA

https://resh.edu.ru/subject/lesson/3840/start/163096/

47

48

49

OBOJIIOIH COBPCMCHHOTI'O YCJIOBCKA

Yenoseueckue pacel. «3yuenue
HKOJIOTUYECKUX aJalTaluil yeroBeKka
[TpakTuyeckas padora Ne3

«IBONIOIMA. AHTPOTIOTEHER)
KonTponbnas pabora Nel

0.5

https://resh.edu.ru/subject/lesson/6770/

50

3apO)KI[eHI/Ie H Pa3BHUTHUC OKOJIOTUH

https://resh.edu.ru/subject/lesson/3840/start/163096/

51

52
53

54

55

56

57

Meronapb! 3konoruu. «M3yuenue
METOOB SKOJIOTHYECKHUX
uccaenoBanui» JlaboparopHas padora
Ne7

3HayeHNE KOJIOTHUSCKUX 3HAHUN I
YeJIOBEKa

Dkosorudeckue GpakTopsl

AbGuotnueckue paktopbl. CBET Kak
sKoJIoTHYecKuit pakTop. «BIsiBieHne
MPUCTIOCOOTIEHUM OPraHU3MOB K
BIMSIHUIO cBeTa» JlabopaTopHast paboTta
Ne9

AbGuotnueckue ¢aktopsl. Temneparypa
KaK 9KOJIOTHYECKUH (paKTop.
«BoIsBNIEHNE NpHCTIOCOOIEHNI
OpPTraHU3MOB K BIUSHHIO TEMIIEPATypPhI»
Jlabopartopnast pabota Nel0

Abuortnyeckue gpakropsl. BnaxxHoctsb
KaK 9KOJIOTHYECKUH (aKTop.
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD»
Jlabopartopnast pabora Nel 1

Cpenpl 0OuTaHUs OPraHu3MOB

0.5

0.5

0.5

0.5

https://resh.edu.ru/subject/lesson/2217/

https://resh.edu.ru/subject/lesson/6770/

https://resh.edu.ru/subject/lesson/6769/

https://resh.edu.ru/subject/lesson/2217/

https://resh.edu.ru/subject/lesson/3840/start/163096/

https://resh.edu.ru/subject/lesson/6759/

https://resh.edu.ru/subject/lesson/2489/
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https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/3840/start/163096/
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https://resh.edu.ru/subject/lesson/6760/

https://resh.edu.ru/subject/lesson/6761/

58 buonornveckue puTMbl 1 https://resh.edu.ru/subject/lesson/2217/
59 XKuzHeHHbie POPMBI OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/1581/
60 buotnueckue hakrops 1 https://resh.edu.ru/subject/lesson/2217/
3HavyeHNEe OMOTHYECKUX
61 B3aUMOJICHCTBUH JUISI CYIIECTBOBAHMUS 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
OpraHU3MOB B CpeJie OOUTaHMS
62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1 https://resh.edu.ru/subject/lesson/6760/
J1L0)107215200050%¢
OCHOBHBIE ITOKa3aTEIN TMOMyJIAINH:
63 YHCIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U 1 https://resh.edu.ru/subject/lesson/6760/
M0JIOBast CTPYKTypa
OCHOBHBIE ITIOKa3aTeINn NOImyJIAuun:
64 POX/1aeMOCTh, IPUPOCT, TEMII pOCTa, 1 https://resh.edu.ru/subject/lesson/6761/
CMCPTHOCTb, MUI'PALIUA
65 DKOJIOTUYECKast CTPYKTYpPa MOMYJISIIHH 1
" https://resh.edu.ru/subject/lesson/2489/
66 JluHamuKa NonyJIsiLuy U €€ peryJsanus 1
67 Eggjﬁ;ﬁ?ﬁp‘;‘;ﬁ:‘zﬁ;‘aHm 1 https://resh.edu.ru/subject/lesson/6770/
OKoJIornuYecKas HUIIIa BHA.
68 «[IpHCNIOCOOICHILS CeMsH PACTCHHH K 1 05 https://resh.edu.ru/subject/lesson/3840/start/163096/
paccenenuto» JlabopatopHas
pabortaNel2
69 Buj kak cucrema momysiuin 1 https://resh.edu.ru/subject/lesson/6770/
70 3aKOHOprHOCTH TOBCICHI 1 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
MUTI'pAIMH ) KUBOTHBIX
71 Co0BILECTBO OPraHI3MOB — GHOLEHOS 1 https://resh.edu.ru/subject/lesson/2489/
72 DKocucTeMa KaK OTKpPBITasi cUCTEMa 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
73 Kpyrosopot Beiiects u noToK SHeprun 1 https://resh.edu.ru/subject/lesson/6770/
B DKOCHCTEME
74 OCHOBHBIE TIOKa3aTeIH YIKOCHCTEMbI 1 https://resh.edu.ru/subject/lesson/6761/
75 DKOJIOTHYECKHE TTHPAMHIBI 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
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https://resh.edu.ru/subject/lesson/2489/

76 Msmenenms coobmects — cyKueccun https://resh.edu.ru/subject/lesson/6761/
[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
77 03€ep M peK. DKOCUCTEMBI MOpPEi U https://resh.edu.ru/subject/lesson/6770/
OKCaHOB
78 Ipupombie BKOCHCTUGMH' JKOCHCTEMEI https://resh.edu.ru/subject/lesson/3840/start/163096/
TYHJP, JIECOB, CTEIEH, ITYCTHIHb
https://resh.edu.ru/subject/lesson/2489/
79 AHTpPONIOT€HHBIE IKOCUCTEMBI
Ypboskocucremsl. «M3ydenue u
80 ornucaHue ypoo3KOCHCTEMbI» 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/
ITpakTuyeckas padora Ne4
3aKOHOMEPHOCTH (HOPMUPOBAHUS
81 OCHOBHBIX B3aNUMOJCHCTBAN https://resh.edu.ru/subject/lesson/6770/
OpFaHI/ISMOB B O3KOCHUCTEMAX
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN
82 PA3HBIX THIIOB Ha CYGOPraHH3MEHHOM, https://resh.edu.ru/subject/lesson/3917/
OpFaHI/ISMCHHOM, HOHYJ'I}II_II/IOHHOM n
OKOCUCTCMHOM ypOBHSIX
83 Brociepa — obmennarerapras https://resh.edu.ru/subject/lesson/3917/
00o0JI04Ka 3eMiin
84 VYyuenue B. . Bepnaackoro o
ounochepe https://resh.edu.ru/subject/lesson/6761/
85 SAKOHOMEPHOCTH CYIIECTBOBAHHA https://resh.edu.ru/subject/lesson/6770/
onocdepsr
86 KpyroBopoTsI BeliecTs u https://resh.edu.ru/subject/lesson/2489/
6I/IOFCOXI/IMI/I‘leCKI/Ie IIUKJIbI
87 SoHANEHOCTE GHOCHepEL. OCHOBHEIE https://resh.edu.ru/subject/lesson/3840/start/163096/
OMOMBI CyIIIN
88 VeToitumBocTs GHochepb! https://resh.edu.ru/subject/lesson/6760/
89 IKOJIOTHHEECKHE KPHSHCH H HX https://resh.edu.ru/subject/lesson/6770/
l'IpI/I‘-II/IHI:I
90 BosneiicTBue uenoBeka Ha 6uochepy https://resh.edu.ru/subject/lesson/3840/start/163096/
91 AHTPOTIOTCHHOE BO3/ICHCTBHC Ha https://resh.edu.ru/subject/lesson/3917/

PaCTUTENbHBIN U KUBOTHBIA MU
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92 OxpaHa IpUpOIbI 1 https://resh.edu.ru/subject/lesson/6770/

93 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO 1 https://resh.edu.ru/subject/lesson/2489/
Pa3BUTHA YCIIOBCUYCCTBA U ITPUPO/IbL
PanmonansHOE pUpoOAONIOIBb30BAHUE U

94 COXpaHCHHE OMOIOTHYECKOTO 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
pa3zHooOpa3us 3eMian

95 O060061IeHne o TeMe 1 https://resh.edu.ru/subject/lesson/2489/
«MUKpPO3BOJIONUSA U €€ pE3yJIbTaThI»

96 06?6H1€HI/IG 1o TeMe «MaKkpo3BOIIOLUS 1 _
U €€ pe3yIbTaThD» https://resh.edu.ru/subject/lesson/6761/

97 ggﬁiﬁie&g;hgea«;'e[l\pdilgixomneme 1 https://resh.edu.ru/subject/lesson/3840/start/163096/

98 OGobmenne no reme «Ipoucxonnene 1 https://resh.edu.ru/subject/lesson/6770/
4€JI0BEKA — aHTPOIIOICHE3
O06o01enue no reme «IDKON0rus —

99 HayKa O B3aMMOOTHOIIICHHUSX 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
OpraHnu3MoB»

100 HToroasi KOHTpOJbHAsA paboTa 1

101 O606H1€HI/IGVHO Teme «DKOJIOTHS BUIOB 1 https://resh.edu.ru/subject/lesson/2489/
U IOMYJISIOHU N>

102 Obobmerne no Teme «buochepa - 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
rio0anbHas SKOCHCTEMa»

OBHIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOTPAMME
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ITPOBEPAEMBIE HA EI'S 110 BUOJIOI'MHA TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI
OCHOBHOMH OBPA3OBATEJIbBHOH ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA30BAHUA

Ko .

I olllse SEMOTO IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI
poBep 00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

TpeOoBaHUSA

ChopMupoBaHHOCTh 3HAHMH O MecTe€ W POIU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHHUU COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTUHBI MHpa, B
IIO3HAHUM 3aKOHOB IPUPOJBI U PEIICHNUN XU3HEHHO BAYKHBIX COLUAIbHO-ITUYECKUX,
HYKOHOMHYECKUX, JKOJOTMYECKHX IpPOOJIEeM YEeIOBEYECTBA, a TaKXKE B PEIICHUH
BOIIPOCOB PAllMOHAIBLHOIO IPHUPOJIONOJIB30BaHUsI, B (OPMHUPOBAHUU LIEHHOCTHOI'O
OTHOIIEHHSI K MPHUPOJIE, OOLIECTBY, YEIOBEKY; O BKJIAJE POCCUHCKUX U 3apYyOEKHBIX
yu€HbIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnangenue cuctemoii 3HaHM 00 OCHOBHBIX METOJAaX HAYYHOIO [O3HAHUS,
UCTIONIb3YEMBIX B OHMOJOTMYECKHX HCCIICIOBAHHUSX XUBBIX OOBEKTOB U IKOCHCTEM
(omucanue, U3MepeHue, MpoBeACHNE HaOMI0CHUN); CIOCOOaMHU BBISIBICHUS U OLIEHKH
AHTPOIIOT€HHBIX U3MEHEHU B PUPO/IE.

YMeHue BblIABUTaTh TUIIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1edb UCCIEA0BAHUS, aHATU3UPOBAThH NOTyUYEeHHBIC PE3YNIbTAThI U JIe]aTh
BBIBO/IBI.

BrisiBieHre 3aBUCHUMOCTH MEXKAY HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHHE
MOJTYYEHHBIX PE3yJIbTATOB U (POPMYITHPOBAHUE BHIBOJIOB C HCIIOIH30BAHUEM HAYYHBIX
MOHSTUIN, TEOPUI U 3aKOHOB

YMeHue BiaAeTh CUCTEMOM OMOJOIMYECKMX 3HAHMH, KOTOpas BKJIKOYaeT:
OCHOBOIIOJIATaIOIIe OMOJIOTMUECKHE TEPMUHBI ¥ TIOHATHSI (KU3HB, KJIETKA, TKAaHb, OPTaH,
OpraHu3M, BUJI, HOMYJISILIUS, SKOCHCTEMa, OUOLIeHO03, Orocdepa; Meraboian3M, ToMeocTas,
KICTOYHBIA ~ MMMYHHTET, OHWOCHMHTE3  Oelika,  OWONOIMMEpBI,  JUCKPETHOCTD,
CaMOperyJILHs, CaMOBOCIIPOU3BECHME, HACJIEACTBEHHOCTD, W3MEHYUBOCTD,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

O6uonornyeckue Teopuu: kiaerouyHas reopus T. llIBanna, M. Illneiinena, P. Bupxoga;
KJIOHaJIbHO-ceNeKTUBHOro nmMmynurera 1. Dpnux, M1.M. MeunukoBa, xpomocomMHast
Teopusi HacineacTBeHHocTH T. Moprana, 3akoH 3apoabimeBoro cxoxacrsa K. bapa,
sBOMIOIIMOHHAs Teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPUS DBOJIOLMM, TEOPUS
antpornoreHe3a Y. JlapsuHa; Teopusi OuoreoneHoza B.H. CyxauéBa; yuenune H.M.
BaBuiioBa 0 1eHTpax MHOrooOpasusi M MPOMCXOXKJIEHHUS KYJIbTYPHBIX pacTeHUH,
yuenue A.H. CesepuoBa 0 NyTsIX M HalpaBICHHAX OHBOJOLMH, ydeHue B.M.
Bepnasnckoro — o 6uocdepe);

3aKOHBI (€MHOO0pa3ys MOTOMKOB IE€PBOTr0 IMOKOJEHMS, PACIIEIUIEHUs] MPU3HAKOB,
HE3aBUCUMOI'0 HaclIeI0BaHMs Npu3HAKkoB ['. MeHens; CUEerIeHHOro Haciaeq0BaHus
IIPU3HAKOB U HAPYIIEHUS CLEIUIEHHs TeHoB T. MopraHa; TOMOJIOTUYECKUX PSIOB B
HacieacTBeHHOM u3MeHumBoctn H.M. BaBwiioBa; reHernueckoro paBHoBecHs JIxk.
Xapau u B. BaitnGepra; 3apoasieBoro cxoacta K. bapa; 6uorenernyeckuii 3akox
9. I'exkenst, @. Mrosepa);

HNPUHIUIBI (YUCTOTHI FaMeT, KOMIUIEMEHTApHOCTH);

npaBuna (Muaumyma lO. JInbuxa, SKOIOTHYECKOW MHUPaMHUJIBI YHCEN, OMOMACChl U
DHEPIHHN);

runote3bl (koarepBatHoit A.M. Omnapuna, nepBuyHoro OynboHa Jx. XomjeiiHa,
mukpocgep C. okca, pudozuma T. Yek)

YMeHue pemarh IOUCKOBBIE OHOJOTHYECKHE 3a/layM;, BBIABISATh NPUYUHHO-
CICICTBEHHBIC CBSI3M  MEXIY  HCCICAYeMbIMA OHOJIOTMYECKMMH  OOBEKTaMH,
MIPOLIECCaMU U SIBIICHUSIMU; JI€NaTh BBIBOJABI M MPOTHO3bI HA OCHOBAHWHU MOJYYEHHBIX
PE3YJIbTaTOB;

COCTaBJISITh T€HOTHUIMYECKUE CXEMbl CKPEUIMBAHUS JUISl Pa3HbIX TUIIOB HACJIEIOBAHUS




MIPU3HAKOB Yy OPraHM3MOB, COCTAaBIIATH CXEMbI TIEpEHOCAa BEIISCTB M DJHEPrUM B
AKOCHCTEMaX (LTI TUTaHUS, TTUIICBBIC CETH )

YMeHue ycTaHaBIMBATh B3AUMOCBSI3H MEXKIY CTPOSCHUEM U (DYHKIIMSIMH: OPTaHOHIOB,
KJICTOK pa3HbIX TKaHEH, OpraHaMyd W CUCTEMaMH OPraHOB y PacTCHUH, )KUBOTHBIX U
YeJ0BEKa; MEXAYy JSTanaMu OOMEHa BEIIECTB; JTalaMd KIETOYHOTO IUKIa |
YKU3HCHHBIX [TUKJIOB OPraHU3MOB; dTallaMi AYMOPHOHAILHOTO Pa3BUTHS;, TEHOTHIIOM U
denorurnom, ¢peHoTurnoM U (GakTopamMu cpelnbl OOUTaHUS; MPOILIECCAMU SBOJIOIUY;
JBWKYIIUMH CHJIAMH QHTPOIIOTEHE3a; KOMIIOHEHTAMH pAa3JIMYHBIX 3KOCHUCTEM H
MPHUCTIOCOOICHUSIMA K HUIM OPTaHNU3MOB

YMeHue BBIICNATh CYIIECTBEHHbBIC TPU3HAKH:

CTPOCHHMS BHPYCOB, KJIETOK HPOKAPHOT M JYKApUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHOT€OIICHO30B, IKOCHUCTEM MU Ouocheps;
CTPOCHHS OPTraHOB M CHCTEM OPraHOB PACTEHMH, KMBOTHBIX, YEIOBEKa; MPOIECCOB
KHU3HEIEATEIILHOCTH, TPOTEKAIOIINX B OPTraHU3MaxX PacTeHUH, )KUBOTHBIX U YEIOBEKA;
OMOJIOTMYECKUX TMPOIECCOB: oOMeHa BemecTB (MeTabonu3Mm), WHpopmanuu u
NpEBpalliCHUsT YHEPrUu, OpOXKEHHUs, aBTOTPO(YHOTO U TeTepoTPOGHOrO THUIIOB
nuTaHusg, (OTOCHMHTE3a W  XEMOCHHTEe3a, MHUTO3a, MeHo3a, TaMeTOreHesa,
sMOpHOreHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHS, Pa3MHOXKEHHUS, WHAWBHUIYAIBHOTO
pa3BUTHUS OpraHu3Ma (OHTOT€HE3a), B3aUMOJCHCTBUSI TE€HOB, T'€TEpO3UCa; JICHCTBUIMA
UCKYCCTBEHHOTO OTOOpa, CTAaOMIM3UPYIOIIEro, MABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT0 OTOOpa; auIONaTpHYecKOro M CHMIIATPHUYECKOTO BHI000pa30BaHUS;
BIIMSIHUSL JABFDKYIIMX CHJI BOJIIOIMH HA TeHO(OH MOIYJISIUH; MPUCIIOCOOIECHHOCTH
OpPraHU3MOB K cpefie 0OUTaHus, YepPEAOBaHNs HAIPABJICHUH BOJIOLNH; KPyrOBOpOTa
BEIIIECTB M [TOTOKA SHEPTUH B SKOCHCTEMAX

ChopMupoBaHHOCTb YMEHHUS BBIIENATH CYIIECTBEHHbIE NMPU3HAKU BHPYCOB, KIIETOK
NPOKApPUOT M JYKAPUOT; OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHUJIOB,
OMOreoleHO30B U HKOCHCTEM; OCOOCHHOCTH IIPOLECCOB OOMEHa BEIIECTB U
NPEBpaICHHs] YHEPTUU B KJIETKE, (DOTOCHHTE3a, IUIACTUYECKOTO U YHEPreTHIECKOTO
oOMeHa, XeMOCHHTEe3a, MUT03a, Mei03a, OIJI0A0TBOPEHHUS, PA3BUTHS U Pa3MHOXKEHUS,
VMHAMBUAYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a), O0pbObI 3a CYIIECTBOBAHUE,
€CTEeCTBEHHOI'0 0TOOpa, BU1000pa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB K Cpefie
OoOWTaHMsA, BIUSHUSA KOMIIOHEHTOB OJKOCHUCTEM, aHTPOIIOICHHBIX W3MEHEHHH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M IMPEBpAILEHUS SHEPTUH B
ouocdepe

YMeHue  WcCIosib30BaThb  COOTBETCTBYIOLIME  APryMEHTBI,  OHMOJIOTHUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUIsl JOKa3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHCTEMaTHYECKUX TPYII; B3aMMOCBS3M OPTaHWU3MOB M CPEIbl OOWTaHUS; €IWHCTBA
YeJOBEYECKHX pac; HEOOXOIMMOCTH 3JI0pOBOrO oOpa3a JKM3HM, COXpaHEHHUs
pa3HooOpa3usi BHJIOB M DKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHHUS TPHUPOIBI H
4eJ0BEeYeCTBa

YMeHue KpUTUYECKH OLEHWBAaTh HHQPOPMAIMIO OHOJOTHUECKOTO COJIepKaHUS;
WHTEPIPETHUPOBATh ITHYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHWN B OHOJIOTHH,
MEAHIIMHE, OMOTEXHOJOTHH; PacCMaTpUBaTh T00ATbHBIE YKOJIOTHUECKUE MPOOIeMbI
COBPEMEHHOCTH, POPMUPOBATH TIO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIUIO

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 BUOJIOT' A

Kon IIpoBepsieMblii 3JIEMEHT COJACPKAHUS
1 buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YYEHHE
CoBpemeHHass Ouoyiorus — KOMIUIEKCHasi HayKa. buosornueckue Hayku M H3ydaeMmble HUMU
11 npobnembl. DyHIaMEHTaJIbHBIE, NPHUKIAJHBIE U IOUCKOBBIE HAy4YHbIE MCCIEIOBAaHUS B

OHMOJIOTHM.
3HaueHue OMONOTMH B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHBI MHpA.




[Ipodeccun, cBsazanHbie ¢ Ouonorued. 3HaueHHE OWOJIOTMH B TMPAKTUYECKOW JEATEITHLHOCTH
YCJIIOBCKA: MCIUIIUHEC, CCIIbCKOM XO3HﬁCTB€, IMPOMBIIJICHHOCTH, OXpaHC IMPUPOJALL

1.2

JKuBple cucTemMbl Kak mpeaMmer u3ydeHusi Omonoruu. CBOWMCTBA >KMBBIX CHCTEM: €IWHCTBO
XMMHYECKOIO COCTaBa, AUCKPETHOCTh M IIE€JIOCTHOCTh, CIOXHOCTh M YHOPSIAOYEHHOCTh
CTPYKTYpPbL,  OTKPBITOCTb, CaMOOpPraHMU3alMs, CAMOBOCIPOM3BEIAEHUE, Pa3IpPaKUMOCTbh,
HW3MEHUYHUBOCTh, POCT U pa3BUTHE.

YpoBHM  OpraHM3alMy  KUBBIX  CHCTEM:  MOJICKYJIAPHBIA,  KJIETOYHBIM, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIIHOHHO-BUIOBOM, 9KOCHCTEMHBIHN (6MOTEOIIEHOTUYECKH ),
ouochepnsiid. [Ipomecchl, MpoUCXOaAIIHe B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKH KHBOTO.
JKusHb kak ¢hopma CyliecTBOBaHUS MaTepUU

1.3

Mertoabl Ouonoruueckoi Hayku. HalOmronenue, usmepeHue, 3KCIEPUMEHT, CUCTEMaTH3alus,
MeraaHamu3. lloHsatue o 3aBUCMMOM M He3aBUCUMOM nepemeHHOW. IlnanupoBanue
skcnepumenTa. [loctaHoBka u nposepka runore3. Hynesas runoresa. Ilonsatue BoIOOpKH U e
JIOCTOBEpPHOCTh. Pa3bpoc B Oumonormueckux naHHBIX. OLEHKa JOCTOBEPHOCTH IOIYYEHHBIX
pe3ynbraToB. [IpyunHBI MCKaKE€HUS pe3yJIbTAaTOB dKcrnepuMmeHTa. IloHaTHe cratmcTHYecKoro
TeCTa

Knerka xak 6moaorudyeckas cuCTeEMa

2.1

2.2

2.3

Knerka — cTpyKTypHO-(pyHKIIMOHANIbHAS €AMHULA )KUBOTO. VICTOpHS OTKPBITHS KJIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIsann, M. Ulneiinen, P. Bupxos). OcHoBHBIE
II0JIO’KEHHSI COBPEMEHHOM KJIIETOYHON TEOPHH.

Metoabl  MOJEKYJISpPHOM ¥ KJIETOYHOW OHMOJOTMHM: MHKpPOCKOINHWS, Xpomarorpadus,
iekTpoope3, METOJl MEYEHbIX aToMoB, aAuddepeHLnanbHOE LEHTPUPYTHUPOBAHUE,
KYJIbTUBHPOBAHUE KIIETOK

XVMMHYECKUH COCTAB KIIETKH. Makpo-, MUKPO- U YJIbTPaMUKPOdJIEMEHThL. Bona u €€ ponp Kak
pacTBOpUTEINIA, peareHTa, Yy4yacTH€ B CTPYKTYpUPOBAaHHU KIJIETKH, TEIJIOPETYJALHNH.
MuHepanpHbIe BEUIECTBAa KIETKH, MX OHoOJOrmdYeckas ponib. Ponb KaTHOHOB M aHHOHOB B
KJIETKE.

buonoruueckue nomumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYypbl O€IKOBOM
Monekynbl. IlepBuunas cTpykTypa Oenka, MNeNnTHAHAs CBsA3b. BTopuyHas, TpeTUyHas,
YeTBepTUYHAsE CTPYKTyphl. JleHatypanus. CpolictBa OenkoB. Krnaccudukamus Oenkos.
buonornueckue pyHKINN OEIKOB.

VYrneBonbl. MoHOcaxapuibl, JAMCaxapuibl, OJUrocaxapujibl U moiucaxapuabl. OOmmil 1ian
CTpOeHus U (PU3NKO-XUMHUUECKHE CBOICTBA yriieBo0B. buonornyeckue GyHKIMU yriIeBOI0B.
Jlunuaet. ['unpodunsHO-rUAPODOOHBIE cBOlicTBa. Kimaccudukamus nmununoB. Tpuraunepumisl,
¢dochonunuapl, BockH, crepounbl. buonornueckue ¢yHkuun jgunuaoB. OOmmMe cBOMCTBa
OMOJIOrMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaM0O3aMbIKaHUIO, MOJIYIPOHUIIAEMOCTb.
Hyxneunoseie xucnorel. JJHK u PHK. Crpoenune HyknenmHOBbIX KucioT. Hykieorunusl.
[Mpunmun xommiementapHoctu. [IpaBuno Yapradga. Crpykrypa JIHK — nBoitHas cnmpars.
Mecronaxoxaenue u 6nonorndyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.
Crpoenue mosekynbl AT®. Makposprudeckue cBs3u B Mojekyine AT®. buonorumyeckue
¢ynkunn AT®. BoccTaHOBIEHHBIE MEPEHOCUMKH, UX (YHKIMU B KieTke. CeKBEeHHUpOBaHME
JIHK.

CrpykTypHas Ouonorus: OHOXMMHYECKME U OHO(PHU3NYECKHE HCCIEIOBaHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYI

Tumbr  KIeTOK: JyKapwoOTHUYecKass H  Tpokapuothdeckas. CTpyKTYpHO-(YHKIIMOHATHHBIE
00pa30BaHMsI KIETKH.

Crtpoenue mpokapuoTuueckon kieTku. Kierounas crenka Oaktepuit m apxeil. OcoOeHHOCTH
CTpOeHHUsl TeTepoTpoHOW M aBTOTPO(GHONW NPOKAPUOTUYECKUX KIETOK. MecTo H poJib
MIPOKapUOT B OMOILIEHO3aX.

Crpoenre ¥ (YyHKIIMOHUPOBaHME SYKApHOTHUECKOW kieTku. Ilmaszmatuueckass memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKoM MeMOpanbl. TpaHCHOpPT BemlecTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (quddy3us, obnery€éHnas nudp@ys3us), aKTUBHBIHA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynponunaemocts memOpansl. Pabota




HaTPUH-KAJIMEBOTO HAcoca. OHAOLMTO3: IMHHOIUTO3, (aromuto3. OIk3omuTo3. Kierounas
creHka. CTpyKTypa U GyHKINHU KIETOYHOU CTEHKU PACTCHUA, TPHOOB.

Hurtommazma. Iluto3omnb. IluTockener. J[IBwkeHue uuroriazMbl. OpraHouabl KIETKH.
OnHOMeMOpaHHBIE OPraHOUABI KIETKHU: dHAoIIazmaTrndeckas cetb (OI1C), anmapat [Nonbmxkwy,
JU30COMBI, UX CTpoeHue U GyHKIUH. B3auMoCBsSI3b OJHOMEMOpPAHHBIX OPraHOWAOB KIIETKH.
Crpoenue rpanyisspHOro petukyiyma. CUHTE3 pacTBOPUMBIX OeikoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['magkuii (arpanyJsipHBIN) SHIOTUIA3MATHIECKUN peTUKyayM. CekpeTopHas (GyHKITUS
armapara  [onbmxu. Tpancnmopr BemecTB B KiIETKe. Bakyonum pacTUTENbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUIBI KJIETKUA: MUTOXOHJIPUU, TUTACTU/IBI.

Crpoenne u (GYHKIUUM MHUTOXOHApUA W TmiacTufl. llepBuuHble, BTOpUYHBIE U CIOXKHBIE
mIacTUbl  (POTOCUHTE3UPYIOMIMX JYKAPUOT. XJIIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIUIACTHI
BBICILIUX PACTCHHI.

Hemem6pannsie opranousl kietku Ctpoenue M (yHKIMH HEMEMOPAHHBIX OPraHOWIOB KIIETKH.
Pubocombr. MukpodunamenTsl. Mplieunble KiIeTkH. Mukporpyoouku. KieTodnslii meHTp.
CrpoeHre U IBUKCHHE )KTYTUKOB U PeCHUYECK. MUKPOTpYyOOUKH ITUTOIUIA3MEL. L[eHTproh.

SAnpo. Obonouka sapa, XpOMaTHH, KApUOILIa3Ma, SIAPBIIIKY, UX CTpOeHUE U (PyHKUUU. S aepHbIit
OenmkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pACIIONIOKCHHE XPOMOCOM B HHTEp(ha3HOM siape.
benku xpomaTrHa — TUCTOHBI.

Knerounsie BrimrodeHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKapHOT (pacTUTEIHHOM,
YKUBOTHOM, rPUOHON )

2.4

AccuMuisIIMS. M TUCCUMWISIIMA — JIBE€ CTOPOHBI MeTa0oiu3ma. Tumbl oOMeHa BEILEeCTB:
aBTOTPOQHBIH U  rerepoTpodHbIi. YuacTHe Kuciaopoja B OOMEHHBIX Ipolieccax.
OHepreruyeckoe obecrieueHue KieTku: mpespamieHue AT B o0oOMeHHBIX Ipoleccax.
@depMEeHTAaTHBHBIN XapaKTep peakiuid KIETOYHOro Merabonmsma. DepMeHTH, X CTPOCHUE,
cBoiicTBa M MexaHu3M jedcTtBus. Kodepmentel. OTiinuus (GpepMEHTOB OT HEOPraHUYECKUX
KaTaJn3aTopoB.  BeNKH-akTUBAaTOpPHl W OCIKU-WHTUOMTOpPHI.  3aBUCHUMOCTh  CKOPOCTH
(epMEeHTATUBHBIX pPeaKLHil OT pa3InYHbIX (PaKTOPOB.

IlepBHuHBI CUHTE3 OpraHMYECKHX BewmecTB B Kierke. dorocuHTe3. Posb Xinoporuiactos B
nporecce porocunreza. CeeroBas U TeMHoBas (asbl. [IpoxykTUBHOCTH QoTOCHHTE3a. BriusiHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh PoTOCHMHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTpUDUIUpYOIUEe OakTepuu,
XKeJne300aKTepuH, CepoOaKTEepru, BOJAOPOIHBIE OakTepun. 3HAUCHHE XEeMOCHHTE3a.

AnHaspoOHble opraHu3Mbl. Buabl OposkeHust. IIpoaykTbl Opo’keHHST M HX HCIOJIb30BaHHUE
YeJI0BEKOM. AHa’pOOHbIE MHUKPOOPraHM3Mbl KaK OOBEKTHl OMOTEXHOJIOTMM M BO30YIUTENIH
Ooe3Hen.

AspoOHBIE OpraHU3MBI. DTarbl YHEPreTU4ecKoro ooMeHa. [loaroroBurenbuspiid dTan. [ nukonus
— OECKHUCIIOPOIHOE PACIIETIIICHNE TIFOKO3BI.

buonoruueckoe okuciaeHHe, WIM KJIETOYHOE JbIXxaHue. Polib MHUTOXOHApUN B Mpoleccax
ouosiornyeckoro oxucienus. Lluxnmdeckue peaknuu. OxuciaurenbHoe ¢ochopuiarpoBaHue.
[IpeumymiectBa a’spoOHOro NyTH OOMEHAa BELIECTB Mepel aHadpOOHBIM. DPPEKTUBHOCTD
HHEPreTHYecKoro ooMeHa

2.5

Peakuuu MmarpuuHoro cuHresza. [IpyHINMI KOMIUIEMEHTApHOCTH B PpEaKUUIX MaTPUYHOIO
cuHTe3a. Peanmusanus HacienctBeHHOW wuHopMmanuu. ['eHeTHYECKHMH KO, €ro CBOICTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. IIpuHIuMne! TpaHCKpUIIIMK: KOMIIJIEMEHTAPHOCTb,
aHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHciasauus U €€ JTambl. YdacTue TPAHCIOPTHBIX
PHK B OmocunTeze Oenka. YcioBus OumocuHTe3a Oenka. KomupoBanue amMuHOKHCIOT. Poib
pubocom B OmocuHTe3€e Oernka.

Opranu3zaiys reHomMa y NpoKapHoOT U dYKapHOT. Perynsiusi akTUBHOCTU IF€HOB y MPOKapHOT.
I'unoreza omepona (®. XKako6, XK. Mano). Perymsauuss oOMEHHBIX NpOLIECCOB B KIIETKE.
Kiterounslit romeocras.

Bupycsl — HekseTouHble (OpMBI JKM3HM WU OOMUraTHble napasutbl. CTpoeHHE MPOCTHIX M
CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupychsle 3a0oseBaHust yenoBeka, >KuBOTHbIX, pactenuil. CIINJI, COVID-19, conuanbHble U




METUIIUHCKUE TTPOOIEMBI

2.6

Kinerounsrnii nukim, ero nepuoabl u perynsamnus. Matepdaza u Mutos. OcoOEHHOCTH MPOIIECCOB,
nporekamux B uHTEepdasze. llogroroBka KIeTKM K JeleHuio. lIpecHHTeTHYeCKHid
(MOCTMUTOTHUYECKUI), CUHTETUYECKUH M MOCTCUHTETHUECKUN (MPEMUTOTUYECKUIN) MEPHOIbI
uHTEep(ha3bI.

Marpuunsiii cunte3 JIHK — pernukanus. [Ipunmuner perukanuu JJHK: koMieMeHTapHOCTS,
MOJYKOHCEPBATUBHBIM  CHHTE3, AaHTUIApAUICNIbHOCTh. Mexanusm  perukaunn  JJHK.
Xpomocombl. CTpoeHne xpoMocoM. Termomepsl U TeloMepa3a. XpOMOCOMHBIN HAOOp KICTKU —
KapuoOTHI. JMIUIOMIHBIA M TaljIOWAHBIA HAOOphI XpoMocoM. ['OMOJOTHYHBIE XPOMOCOMBEI.
[TonoBble XpOMOCOMBI.

Henenue knetku — muto3. CTaguu MUTO3a U MPOUCXOJAIINE B HUX Mpolecchl. TUIIBI MUTO3A.
Kapuokune3 u nurokusHe3. buonormueckoe 3HaueHHe MHUTO3a. Perynsuus MHTOTHYECKOIO
nukia kietku. [Iporpammupyemast kierouHast ruOeinb — aronTos.

QyHKIMOHAIbHAS TCHOMHKA

OpFaHI/ISM Kak OMoJIOTHYecKast CHCTEMa

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.
@opMbl pa3MHOXKEHMsI OpraHu3MOB: Oecriosioe (BKJIIOYas BEreTaTUBHOE) M MOJ0Boe. Bupisbl
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALNSA, PparMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pasmuoxkenue. Ilonossle kieTku, uinu ramersl. Meio3. Crtagun menosa. [loBenenue
XxpoMocoMm B Menose. KpoccuHrosep. buosorndeckuii CMBICI Mei03a M IIOJIOBOTO IIPOLECCa.
Mei103 1 €ero MecTo B )KU3HEHHOM LIUKJIE OPIaHU3MOB.

[Ipen3zaponpiieBoe pazputue. I'ameroreHe3 y kuBOTHbIX. [losoBbie kene3pl. OOpa3zoBaHue U
pazBUTHE TIOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE TOJOBBIX KIIETOK.
OmooTBOpeHNE W SMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CHoOCOOBI OIUIOZOTBOPEHHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WnpuBuayanbHOe pa3BUTHE OpraHu3MoB (OoHToreHe3). Craguu 3MOpuoreHesa >KMBOTHBIX (Ha
npumepe Jarymku). Ipobnenue. Tunsl npobnenus. Oco6eHHOCTH IpOOICHHS MIEKOMUTAIOLIHX.
3apoAbIIeBbIC JTUCTKU (TacTPYJIsIus). 3aKiaJKka OpraHOB M TKaHEH W3 3apOBIIIEBBIX JTUCTKOB.
B3aumHoe BiaMsiHUE yacTell pa3BHUBAIOIIEroCs 3apojbliia (3MOpHUOHANIbHAS MHIIYKLUS). 3aKiaaKa
IJIaHA CTPOEHUS KUBOTHOTO KaK pe3yJIbTaT UePApXMUECKUX B3aUMOICHCTBUM reHoB. BiusiHue Ha
SMOpPHOHAIBHOE Pa3BUTHE Pa3INUHBIX (DAKTOPOB OKPYKAIOLIEH CpPeIbl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonansHblll nepuoA. [Ipsimoe u HempsMoe pa3BUTHE.
PazButue ¢ meramopho3oM y OGECO3BOHOYHBIX M MO3BOHOYHBIX KMBOTHBIX. buonoruueckoe
3HaYEHHE TMPSMOTO U HEMPSMOIO Pa3BUTHs, UX paclpoCTpaHEHHe B Ipupoje. Tumsl pocrta
KHUBOTHBIX. DAKTOPBI PETYJSLUUA POCTA )KUBOTHBIX M 4enoBeka. CTajiuu MocTaMOPHOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnosbl oHTOreHe3a yenoBeka.

PasMHoxeHne U pa3BuTHe pacTeHMid. ['ametoduT u cnopodput. Meilo3 B KU3HEHHOM ILHKIIE
pactenuii. OOpa3zoBaHue criop B Ipoiiecce meio3a. ['lamerorenes y pacteHuit. Omio0TBOpeHHE
U pa3BUTHE PACTUTENBHBIX OPraHU3MOB. JI[BOMHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX PACTCHMM.
OOpazoBaHue W pa3BUTHE CeMEHU. MeXaHHW3Mbl pErysslid OHTOTE€HEe3a Y pacTeHUd Hu
KUBOTHBIX

3.2

Hcropust cTaHOBIEHUS U Pa3BUTHs T€HETHKU KaK HayKd. OCHOBHbBIE T€HETUUYECKUE MOHATUS U
CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHBIE TEHbI, AIbTEPHATUBHBIC MPU3HAKH,
JOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAK, TOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTAsl JIMHUS, THOPHUIBI,
reHoturn, ¢eHoTun. OCHOBHBIE METOJIBI TEHETHUKH: THOPHUIOIOTHYECKHH, ITUTOJOTHYECKHH,
MOJIEKYJIIPHO-TEHETUYECKUN

3.3

Mounorubpuanoe ckpermmBanue. [lepBoiii 3akoH MeHzens — 3aKOH eAMHOOOpa3us THOPUIIOB
nepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoil 3axkoH MeHaens — 3aKOH pacilerieHus
npu3HakoB. [luTonornueckne OCHOBBI MOHOTHOPUAHOTO CKpEIIMBAaHUA. | HIMOTE3a YUCTOTHI
ramMer.

Ananusupyrouiee ckpemuBanue. [IpomexxyTouHblld XapakTep HacieaoBaHus. Pacuiensenue
MPU3HAKOB MIPU HEMIOJIHOM JOMUHUPOBAHUH.

Jlurubpunnoe ckpermmBanue. TpeTuit 3akoH MeHensl — 3aKOH HE3aBHCHMOTO HaClleJOBAHUS
Mpu3HAKOB. [[uTomornueckme OCHOBBI AUTHOPUIAHOTO CKPEIIUBAHUSI.




3.4

CueruieHHOe HacienoBaHue mpusHakoB. Padotel T. Moprana. CuerieHHOE HaclieJOBaHUE
I€HOB, HAPYIICHHUE CLIETUICHHS MEX 1Y TeHaMH. XpOMOCOMHAs TEOPHUsl HACIEACTBEHHOCTH.
I'eneruka mona. XpPOMOCOMHBIM MEXaHU3M OMNpPEACIICHUsI IMoja. AyTOCOMBI U MOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIi M TIeTepOoraMeTHBIN I0J. ['eHeThuyeckass CTPYKTypa ITOJIOBBIX
xpoMmocoMm. HaciienoBanue npu3HaKkoB, CLETIEHHBIX C ITOJIOM.

l'enotunn kak wenoctHass cucrema. [liedorponuss — MHOMKECTBEHHOE JICMCTBHE TI€HA.
MHOXECTBEHHBI aJlIeu3M. B3auMojelcTBue HeajuIedbHbIX T€HOB. KoMIIIEeMEHTapHOCTb.
Onucras. [lonumepust

BzaumoneiicTBre reHoTHIia U cpeabl npu GopmupoBanuu (GeHoruna. V3MEeHUMBOCTh MPU3HAKOB.
KauecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKK. Buabl W3MEHYMBOCTH: HEHACJIEICTBEHHAs U
HaCJIeICTBCHHA.

MomudukarmonHas HW3MEHUMBOCTh. Pomb  cpensl B (hOpMUPOBAaHMM — MOAU(DUKAIIMOHHON
n3MeHunBocTd. Hopma peakimu npusHaka. BapuanuoHsblid psii M BapuauuoHHas Kpusas (B.
Noranncen). CpoiictBa MOIM(UKAITMOHHOM N3MEHYUBOCTH.

T'enoTnimmueckas  W3MEHYUBOCTD. CBoiicTBa  TI'€HOTHIIMYECKOH  W3MEHYMBOCTH.  Buusl
TCeHOTUITMYCCKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHass W3MEHYMBOCTh. MeiH03 W TIOJNIOBOWM TMpOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3JaHMH T'€HETHYECKOTO pa3HOOOpasus B
rpenenax OHOTO BUAA.

MyranuoHHas I3MEHUYMBOCTb. Bupl MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBbIE. CITIOHTaHHbBIE U
WHAYIIMPOBAaHHBIE MYyTallMu. SlaepHble M IUTOIUIa3MaTH4eckue MyTanuu. Comathyeckue u
10JIOBblE MyTaluu. [[puurHbI BO3HUKHOBEHUSI MyTalluid. MyTareHbl ¥ UX BIMSHUE HA OpPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIiecca. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHOM
m3menunBocTH (H.W. BaBuios). BHesaepHas n3MEHYMBOCTh U HACJIEICTBEHHOCTD

3.5

Kapuotun uenoBeka. MexxayHapoaHasi MporpaMma MCCIEAOBaHUS TeHOMa YeloBeKa. MeTo bl
W3YYCHHUS TCHETUKH YEJIOBEKA: T'CHEAJOTHMYSCKH, OJW3HEIOBBIA, I[IMTOTCHETUYCCKHH,
MONYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeTUYeCKUil. COBpEeMEHHOE OIpeeieHre
TEHOTHUIA: MOJHOTEHOMHOE CEKBEHHWPOBAaHHE, T'C€HOTUIUPOBAHUE, B TOM YHCIIE C IMOMOIIBIO
[MI[P-anaim3a. HaciencTBeHHbie 3a00iieBaHUSI 4YeloBeKa. | €HHbIE W XPOMOCOMHEBIE OOJIC3HH
yenoBeka. bone3Hn ¢ HaclneACTBEHHOM MNpeApacloyiOKEHHOCThIO. 3HAUYE€HUE MEIUIUHCKON
TEeHETUKH B TIPEJOTBPAIICHUM W JICUEHUU TEHETHYECKHX 3a0oyieBaHUN 4YenmoBeka. CTBOJIOBBIE
KIIETKH

3.6

3.7

JlomecTukanust U cenekuus. 3apoxkaeHue celekunu u nomectukanuu. Yuenue H.M. BaBunosa o
LIEHTPaxX MPOUCXOXKACHUS U MHOTO0Opa3usi KyJIbTypHBIX pacTeHuid. Poib cenekimu B CO3laHuU
COpPTOB PacTEHHI M MOpOJ KUBOTHBIX. COpT, MOpoJa, IITaMM. 3aKOH T'OMOJIOTHUYECKUX PSIOB B
HacnencTBeHHoM n3MeHurnBocTH H.W. BaBuiioBa, ero 3HaueHue AJisi CENIEKIIMOHHON paOOTHI.
Mertoabl ceneKIMOHHONW paboThl. McKyccTBeHHBIM OTOOp: MaccoBbIE M HHIUBUAYaJIbHBIM.
Otanbl KOMOMHAIMOHHOW cenekiuu. Mcneitanue npousBoaureneit mo moromMctBy. OT6op Mo
TeHOTUIy C TIOMOIIBIO OIICHKH (PEHOTHNa MOTOMCTBA M OTOOp MO TEHOTUIY C IOMOIIBIO
ananusa JIHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ| CeJIeKIIMOHHON paboThl. PagrainoHHBIA 1 XUMHYECKHA
MyTareHe3 Kak HCTOYHMK MyTalluid y KyJIbTYpHBIX (opMm opranusmoB. Hcnonbs3oBaHue
T€HOMHOTO PEJAaKTUPOBAHUS M METOA0B pekoMOMHaHTHbIX JIHK nis momyueHus ucxomHOTO
Marepuaia Jijis CeJICKIUH.

[Nomyuenne nomurmuonioB. BHyTpuBHIoBas ruOpuan3anys. bIu3kopoICTBEHHOE CKPEIIMBaHUE, W
nHOpuaMHT. HeponacTBeHHOE CKpelMBaHHWe, WM ayTOpuauHT. ['eTepo3uc W €ro NpUYMHBL
Hcnonr3oBanne rereposuca B cenekumn. OtganénHas rubpuamzanus. [Ipeomonenue Oecriomus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKITUH PACTEHUH 1 )KUBOTHBIX

OOBEKTHI, WCIONB3yeMble B OHOTEXHOJOTMH, — KJICTOYHBIE H TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, WX XapaKTepHCTUKa. TpaaullMoHHas OHOTEXHOJOTHs: XJeOoledyeHue,
MOJIy9€HHE KHUCIIOMOJIOYHBIX MPOJYKTOB, BUHOAENHE. Mukpoouonornueckuii cuaTe3. OOBEKThI
MUKpPOOHONIOTHYecKiX TexHonoruid. [IpomsBomcTBo Oenka, aMHHOKUCIOT ¥ BHUTaMHHOB.
HckyccTBEHHOE OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SIMUEKIETOK Y KJIOHHUPOBAHHUE KUBOTHBIX.
Meron TpaHCIUIaHTaMU SAEP KIETOK.




XpoMOCOMHAasi M TeHHasi WHKeHepus. VICKycCTBEHHBI CHUHTE3 T'€Ha M KOHCTPYHPOBAHUE
pexomOuHanTHBIX JIHK. JlocTmkeHust M MepCreKTUBbl XPOMOCOMHOM M T€HHOW WH)KEHEpHUH.
MeauunHcke OMoTexXHOJI0ruu. Vcrnonb30BaHue CTBOJIOBBIX KIJIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHn4CCKOro Mupa

4.1

buonornueckoe pazHooOpasue opranu3MoB. CoBpeMEHHass CHCTEMa OPraHMYEeCKOro Mupa.
[MpuaIHIE K1accudukay opranu3MoB. OCHOBHBIE CUCTEMATHUECKUE TPYIIITBI OPTaHU3MOB.
OCOOEHHOCTH CTPOCHHMS M )KH3HEIEATEILHOCTH OJJHOKJIECTOUYHBIX OPraHu3MoOB. baktepuu, apxeu,
OJTHOKJICTOYHBIE T'PHUOBI, OJHOKJIICTOYHBIC BOJOPOCIH, JPYrHe MNPOTUCTHL. KomoHWambHBIC
OpraHu3Mbl. JIBMKEHUE OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOUIHOE, KTYTHUKOBOE, PECHUYIHOE.
3ammra y OJHOKJIETOYHBIX OPraHU3MOB. Pa3ipakuMOCTh y OJIHOKJIETOUHBIX OpPraHW3MOB.
Takcucel

4.2

4.3

MHorokieroynsle pacreHus. B3auMOCBsI3b 4YacTE€ll MHOIOKJIIETOYHOIO OpraHusma. TKaHwu,
OpraHbl M CUCTEMBI OPraHOB MHOIOKJIETOYHOrO oOpraHm3ma. OpraHmsMm Kak €IMHOE LEJIOE.
Tkanu pacreHuil. TUmbl pacTUTEIbHBIX TKaHEH: oOpa3oBaTesibHAs, ITOKPOBHAs, MPOBOAAIIAS,
OCHOBHasA, MexaHuueckas. OcoOeHHOCTH cCTpoeHMs, (QYHKIMA W pacnojOXKEeHHUs TKaHeH B
opraHax pacTeHHU

BereratuBHble M reHEepaTUBHBIE OpraHbl pacTeHUM. DYHKIMU OPraHoOB U CHCTEM OpIaHOB.
Kapkac pacrenuil. /|BuskeHne MHOIOKJIETOUHBIX PacTEHUI: Tponu3Mel U HacTUM. [lornomenue
BOJBl, YIVIEKMCJIOTO Ta3a W MHMHEPAIBHBIX BELIECTB pACTECHUsAMH. JIpIXaHME pPaCTCHUM.
Huddy3us ra3oB uepes3 NOBEPXHOCTb KIETKU. TpaHCHOPTHBIE CUCTEMBl pacTeHU. Brinenenue
y pacTeHuid. 3ammra y MHOIOKJIEeTOuHbIX pacTeHuil. Kyrtukyna. CpencrtBa maccUBHOU H
XUMHUYECKOH 3alUTEI. OUTOHIIUIBI.

PazapaxuMocTh 1 peryisanms y opranu3MoB. PazipakxuMoCTh U peryisiuus y MHOIOKJIETOYHBIX
pacteHuid. POCTOBBIE BelleCTBA U MX 3HAYECHUE

4.5

MHOrok1eToYHblE >KMBOTHBIE. B3aMMOCBA3b 4YacTeli MHOTOKJIETOYHOrO opraHusMma. TkaHw,
OpraHbl U CUCTEMBl OPraHOB MHOI'OKJIETOYHOrO opranu3ma. OpraHusm Kak €IWHOE IEJIO€.
I'omeocra3. TkaHM >KMBOTHBIX M 4YEJIOBEKA. THUIBI >KMBOTHBIX TKAHEH: SNUTENHANIbHAL,
COEIMHUTEIIbHASA, MblllIeUHasi, HepBHasA. OCOOEHHOCTH CTPOEHMSI, PYHKIMH U pPacloIOKEHUS
TKaHEH! B OpraHax KUBOTHBIX U YEIOBEKa

4.6

Opranel ¥ cUCTEMBI OPraHOB >KMBOTHBIX. DyHKIIMU OpPraHoB M cucTeM opraHoB. Omopa Tena
opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbii u
BHYTpeHHUH ckeneT. CTpoeHue U TUIIBI COEANHEHNS KOCTEM.

JIBU>KeHME MHOTOKJIETOYHBIX JKMBOTHBIX. [luTraHue »KUBOTHBIX. I[IUTaHMEe TO3BOHOYHBIX
KHUBOTHBIX. JlpIxanue »UBOTHBIX. KoxkHOe npixanue. KabepHoe 1 JEroyHoe JbIXaHHe.
JlpIxaHWe T03BOHOYHBIX JKMBOTHBIX. OBOJIIOIIMOHHOE YCIIO)KHEHHE CTPOEHMS JIETKUX
II0O3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucreMa uernoBeka. MexaHu3M BEHTWIALNU JETKUX Y
NTUL W MJIEKOMHUTAIOMKX. TpaHCHOpPT BEUIECTB y OPraHuW3MOB. TpaHCIOPT BEIIECTB Y
KUBOTHbIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHas cHuCTeMa IO3BOHOYHBIX
XKUBOTHBIX. Kpyru kpoBooOpaieHusi. DBOJIOLUOHHBIE YCIOXHEHHUSI CTPOCHUS KPOBEHOCHOM
CHUCTEMBI II03BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3MoB. BelneneHue y >KMBOTHBIX.
CokparurenbHble Bakyoiau. Opransl BbieiaeHUs. CBs3b IOJIOCTH Tella C KPOBEHOCHOM M
BBIICIUTENIBHON  CUCTEMaMU. BpljeneHne y TO3BOHOYHBIX JKMBOTHBIX. 3alquTra Yy
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKPOBBI ¥ UX MPOU3BOAHBIE.

Pa3znpaxuMocTh M peryisnus y opraau3sMoB. Pa3apakuMocTh y OJHOKIETOYHBIX OPIaHHU3MOB.
Takcucel. Pa3apakuMOCTh U PEryJisiiis Yy MHOTOKJIETOYHBIX pacTeHuil. POCTOBBIE BelecTBa 1
UX 3Ha4Y€HUE.

HepBHast cuctema u pediekTopHas peryssiuss y MHOTOKJIETOYHBIX >KUBOTHBIX. HepHas
CUCTEMA U €€ OTAEIbl. DBOJIIOLHUOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI Y )KMBOTHBIX.
Pa3pabotka anroputMoB u mnporpamMm Uil 3(PQPEeKTUBHOM (PYHKIHMOHAIBHON aHHOTAIMH
TE€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METabO0JIOMOB MHKPOOPIaHHW3MOB, PAacCTEHUH,
KUBOTHBIX U YeJIOBEKa

OpFaHI/ISM YCJIOBCKA U €ro 310PpOBLC

5.1

OpFaHBI U CUCTCMbI OPraHOB YCJIOBCKA. OT,Z[CJ'ILI T'OJIOBHOI'O MO3Tra IIO3BOHOYHBIX »XHWBOTHBIX.
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Pednexc u pednexkropnas nyra. bezycioBHbie 1 ycioBHbIE peduieKchl. [ 'yMopasibHas perynsiuus
U SHAOKpUHHAs CHCTEMa JXMBOTHBIX M ueinoBeka. JKene3bl 3HIOKPUHHOM CHCTEMBI U HX
ropMoHbl. [lelicTBue rOopMOHOB. B3auMOCBs3b HEPBHOM M SHIOKPUHHOW chcTeM. ['umorainamo-
runoduszapHas cucrema. Peduekc u pedekropnas nyra. be3ycnoBHbie 1 yCIOBHBIE pedIIeKChI

3amura opranusMa ot OosnesHeil. UMmyHHast cucrtema yenoBeka. KileTouHblit M TyMOpabHBIHA
WMMYHUTET. Bpoxxn€HHublii, mpuoOpeTéHHbIN crienupuIeCKUii UMMYHHUTET. Teopusi KIIOHATIbHO-
cesniektuBHOro ummyHnutera (IL.Opnux, ®.M.bepuer, C.Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN

5.3

5.4

5.5

Kposenocnas cucrema u e€ opranbl. Cepaue, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpoBooOpamienus. Pabora cep/iia u e€ perynsnus

Jbixanue uvenoBeka. Juddys3us razoB yepe3 MOBEPXHOCTh KIETKH. J[pIxaTenbHas cucTeMa
qenoBeKa. J{prxareiapHasi MOBEpXHOCTh. Perymnsius apixanus. [{pxaTenbHbie 00bEMBI
[TumeBapurenpbHas cucrema YeJoBeKa. Otnenbl [UILEBAPUTEIBHOTO TPaKTa.
[InmeBapuTenbHble ene3bl. BHYTpHIIOIOCTHOE U BHYTPUKIETOUHOE TUIIIEBAPEHUE

5.6

[TokpoBbl 1 ux npousBoaHbie. Opransl Boienenus. [louku. Ctpoenne U HyHKIIMOHUPOBAHHE
Hepona. OunbTpanus, cekpenus U 00paTHOE BCAChIBAHWE KaK MEXAaHMU3MbI pa0OThI OpraHOB
BbiienieHus. OOpa3oBaHHe MOYH Y YeIOBEKa

5.7

6.1

6.2

6.3

JIBroKeHre YenoBeKa: MpllieyHasi cuctema. CKeneTHbIe MBIIIIBI U X padorta. CTpoeHUEe U THITBI
COE€IUHEHUS KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomonmonHas teopust Y. Jlapsuna. [Ipeanoceliky BO3HUKHOBEHHS AapBUHU3MA. JKHU3HB U
HayyHas JnearenbHocTh Y. J[apBuHa.

JBrokymue cuibl 3BoJonuu BUAOB 1o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTb PAa3MHOKEHUS
OpraHM3MOB, HACIEJACTBEHHAass H3MEHYHMBOCTh, OOph0a 3a CyIIEeCTBOBAaHUE, ECTECTBEHHBINH U
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cuHTeTHueckoil Teopuu spomtoruu (CTD). HelTpanbHas Teopusi SBOIIOIHUH.
CoBpeMeHHasE SBOJIIOLIMOHHAS OMOJIOTHs. 3HAUCHHE BOJIONMOHHON TEOpUU B (POPMUPOBAHUH
€CTECTBEHHO-HAyYHOU KAPTUHBI MUPA

[lomynsimust kak oSjaeMeHTapHas enuHuna 3Boitonud. CoBpeMEHHbIE METOAbl OLEHKH
TEHETUYECKOr0 pa3HooOpa3usi U CTPYKTYphl Momynsuuil. VM3mMeHeHne reHooHAa MOMyJsaLuu
KaK 3JIEeMEHTapHOE 3BOJIOLMOHHOE sBJIEHUE. 3aKOH reHeTndeckoro pasHoBecus [x. Xapnau, B.
BaiinGepra.

DOnemeHTapHble  (QakTOpbl  (ABMXKYIIME CHJIBI) 3BOJIOUMU. MyTallMOHHBIA  Ipoliecc.
KomOunaTtuBHass u3MeHYMBOCTh. Jlpeiid reHoB — ciyuaiiHble HeHanpaBlIeHHbIE HW3MEHEHUS
gacToT ajuienedl B momynsauusax. O¢dekr ocHoBarens. Murpauuu. M3omauus NOMyNsLun:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OHoJIorHYecKast (penpoyKTUBHAS).

EctectBenHbIil 0TOOp — HampaBisiomuid (akrop 3Bomonuu. PopMbl €CTECTBEHHOIO 0TOOpA:
JBIDKYIUH, CTaOMIM3UPYIOLIHNH, pa3peiBatonuil (qu3pynTuBHEIii). [TonoBoit oTo0D.
[IpucnocoOneHHOCT,  OpPraHU3MOB  Kak  pe3ysbTaT  MHKPOAIBOJMIOLMU. Bo3HUKHOBEHME
npucnocobaeHuit y opranuzMoB. Apomopdo3sl 1 uanoagantauuu. Ipumepsl npucnoco6ieHuit
y opranu3moB. OTHOCHUTEIBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykTypa. BupooOpa3oBaHue Kak pe3yiabTaT MHMKPO3BOJIOLHMU.
M3omsammst — ximoueBo dakTop BUAooOpazoBanus. I[lytm m crmocoObl BHI000pa3oBaHUS:
ajuionatpudeckoe  (reorpaduueckoe), CHUMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3zanus, rudpuanszanus). JJinTeabHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

MexaHu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  »BomonMoHHONW ~ OuonorMM B pa3pabOTKe HAyYHBIX METOAOB  COXPAaHEHHUS
O6uopazHooOpasus. MHKpPO3BOMIONMS U KOIBOJIOLUS MApa3UTOB M HMX X035€B. MeXaHU3MBbI
(hopMHUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CITIOCOOBI O0PHOBI ¢ HEH

MeTtoapl u3ydeHUs MakpodBOMrOIUH. [lameoHToNOrMyecKkne MeTONbl H3yYeHUS HBOJIIOLMH.
ITepexoanbie GopMbl U GUIIOrEHETUYECKHE PSI/IbI OPTaHU3MOB.

buoreorpaguueckue merosl uzydenus sBoonuu. CpaBHeHue Quiopsl U (payHbl MaTEPUKOB U
ocTpoBoB. bruoreorpaguyeckue odnacti 3emiau. Buibl-3HIEMUKN U PETUKTHL.
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DOMOpHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKHE METOJIbl H3Y4YEHHs] SBOJIIOIHH.
['eHeTnyeckne MexaHU3MbI 3BOJIIOLMM OHTOT€HE3a M IOSBJICHUS SBOJIOLMOHHBIX HOBIIECTB.
I'oMonornyuHble U aHAOTUYHbBIE OpraHbl. PynrMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
TCHETUYECKUE, OMOXUMHUYECKHE ¥  MaTeMaTHYeCKHEe METOAbl H3yYeHUS  SBOJIOIHH.
I'omonoruunsie rensl. CoBpeMEHHBIE METO/IbI TIOCTPOCHUS (PUIIOTC€HETUYECKUX JIEPEBHEB.
XpOMOCOMHBIE MYTAITUU U 3BOJIIOLHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuia) 3BoJOLMU. HeoOpaTuMocTh HBOMOLMU. ANaNTUBHAsS
paauanusi. HepaBHOMEPHOCTb TEMITOB 3BOJIIOLUU

Hayunple rumnoTe3sl MPOUCXOXKICHUS KU3HU Ha 3emie. AOHorenes u nancnepmus. JloHayuHsie
MpeJICTaBiICHUs] O  3apOXKACHUM  KU3HU  (kpeaunoHu3M). ['umoresa  MOCTOSHHOTO
camo3aposKJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnamnanuany, JI. [lactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUSL.

OcHoBHbIE 3Tanbl HeopraHudeckoi spoitonuu. llmanerapnHas (reosoruyeckas) 3BOJIOLMS.
Xumuyeckasi 3BOJIONUSA. AOHUOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX.
Ombir C. Muytepa u I'. HOpu. OOpazoBanue monuMepoB u3 MoHOMepoB. KoamepBarnas
runote3a A.M. Omapuna, rumore3a mnepBuuHOro OynboHa JIxk. XomaeiHa, reHeTHYECKas
runore3a I'. Mémiepa. Pubosumsl (T. Yek) u rumoreza «mupa PHK» VY. TI'mnbepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Wctopus 3emin u metoabl €€ usydenus. MckomnaeMmple opraHndeckre ocTaTku. I'eoXpoHosorus u
e€ meroabl. OTHOCHUTENbHAS M a0COMIOTHAS T€OXPOHOOTHS. ['@0XpOHOIOrHUecKasl IIKala: SOHBI,
3pbI, IEPUOJIbL, FTTOXH.

HavanbHple sTanbl opraHumyeckodl sBosonuu. llosiBaeHMe M 3BOMIOIUS MEPBBIX KIETOK.
OBomonusi Metabonu3ma. Bo3HMKHOBeHHE MepBbIX 3KocucTeM. COBpEMEHHBIE MHKPOOHBIC
OMOIUIEHKM KakK aHalor mepBbiX Ha 3emse coobmectB. Ctpomaronutsl. [Ipokapuotsl u
3yKapUOTBHI.

[Ipoucxoxaenne sykapuoT (cuMOUOreHe3). OBONIOIMOHHOE TMPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOTIOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Talbl ABOJIONUK BHICIIUX pacTeHHid. OCHOBHBIE apoMop(o3bl pacTeHuil. Boixox
pacteHnii Ha cymry. [losiBIeHHe CHOpPOBBIX pacTeHMM M 3aBocBaHME MMHU cyld. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHI.

OCHOBHBIE 3Talbl IBOJIOLUHU KUBOTHOIO MUpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [IepBbie XOpA0BBIE KUBOTHBIE.
XKuzup B Bozme. OBomoonMs MO3BOHOYHBIX. Ilpoumcxoxkaenue ampuOuil u  penTwini.
[Ipoucxoxaenne miexkonurarommx U ntul. [IpuHnun kimrouyeBoro apoMopdosza. OcBoeHue
0€Cr03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

PazButue >xu3Hu Ha 3emiie MO dpaM U TEpHOJaM: apxeH, MPOTepO30H, Maneo30i, Me3030M,
KaifHo30M. OOmIas XapakTepUCTHKa KJIMMaTa U TeoJIOTHUecKuX ImpoueccoB. [losBienue u
paciBeT XapaKTEpHbIX OpPraHU3MOB. YTJI€00pa30BaHUE: €ro YCIOBUS U BIMSHUE HA Ta30BbIH
cocTaB aTtMochepsl.

MaccoBble BBIMUpAaHHMSIT — 3KOJOTMYECKHE KpH3UChl mponuioro. IlpuumHbl M cieactBus
MaccoBbIX BoIMUpaHUil. COBpeMEHHBIN 3KOJIOTMYECKHI KpU3UC, €r0 0COOEHHOCTH

6.5

Paspensl n 3agaun anTpononoruu. Mertonsl aHTpononorud. CTaHOBJIEHUE IPENCTABICHUM O
IIPOUCXOXACHUN YenoBeka. COBPEMEHHBIE HAYUHbIE TEOPHH.

CXoACTBO 4enoBeka C KUBOTHBIMU. CHUCTEMAaTHYECKOE IOJOKEHHE 4esloBeKka. CBHIETEIbCTBA
CXOJICTBA YEJIOBEKA C >KMBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOrHUECKUE, SMOPUOIOTHUECKUE,
¢busnonoro-o6MoXuMHUecKue,  noseaeHueckue.  OTIMYMS ~ 4elnoBeKa  OT  KUBOTHBIX.
[IpssMOXOKa€HME M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuUTHE I'OJIOBHOIO MO3ra U
BTOPOU CHTHAJIbHOUN CHCTEMBI.

JBmwxyue cuibl ((akTopbl) aHTpONOreHe3a: Ouojoruyeckue, coruaibHble. COOTHOIIEHHE
OMOJIOTUYECKHUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaIUU AHTPONOreHe3a. ABCTPAJONUTEKH — ABYHOrHMEe Ipelaku Jroneil. YUemosek
yMEJblid, IEPBBIE M3TOTOBJICHUS OpPYIUH TpyAa. UeloBeK NpSAMOXOIAIINNA W TEPBBIA BBIXOJ
mozaei 3a npenensl Appuku. Yenosek reiensoeprckuii — o0Imuil NpeaoK HeaHIepTalbCKOro
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YyeJoBeKa M 4YeJlOBeKa pa3syMHOro. YenoBeK HeEaHJEPTaIbCKUW KaK BHUJ JIFOJAEH XOJOJAHOTO
KIMMara. YenoBek pa3yMHBI COBPEMEHHOIO THUIIA, JEHUCOBCKMH 4YEIIOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpeneiaamMu AQpuku.

DBOJIIOLIMSL  COBPEMEHHOTO 4YenoBeka. EcTecTBEHHBI OTOOpP B MOMYNSALUSAX YEIIOBEKa.
MyrtanunonHsiii npouecc u nonumopdusm. [lomymnsiuonnsie BoHbI, Apeid reHoB, MUTpanus u
«3((deKT OCHOBATEIS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl. llonsatue o pace. bonbiime pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJIo-HErpouHas (3KBaTOpUaibHAas), MOHIOJIOMHAs (a3UaTcKo-aMepukaHckas). Bpems u
MyTH pacceleHus YejoBeka Mo IulaHere. EnuHCTBO uyenoBedyeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3ma. [IpucnocoOieHHOCTh uenoBeKa K  pa3HbIM  YCIOBHSM
OKpyXarlel cpensl. BnusHue reorpadguueckoit cpensl U Apedda reHoB HAa MOPGOJIOTHIO U
(U3MOTIOTHIO YeTOBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.

Mertoabl skonoruu. IlosneBble HaOrOAEHUSA. ODKCHEPUMEHTHI B HKOJOTHH: IPUPOJHBIE U
nabopaTtopHble. MoenupoBaHue B 3KOJIOTHMH. MOHUTOPUHT OKPYXKAIOIIEH CPEe/bl: JIOKAIbHBIM,
pEeruoHaIbHbIN U II100aJIbHBIN

7.2

Okonorndyeckue (HakTopsl U 3aKOHOMEPHOCTH X AercTBHs. Kimaccuukanus 3KOJOTHUECKUX
¢bakTopoB: abuotuyeckue, OUOTHUECKUE, aHTpoNoreHHble. O0IMe 3aKOHOMEPHOCTU JeHCTBUS
srosorudeckux (akropos. IIpasmio muanmyma (K. Lnpenrens, FO. JIn6ux). TorepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKomorndeckuid ¢axrtop. JlelicTBHE pa3HBIX Y4YacTKOB
COJIHEYHOI'O CIIEKTPa HAa OPraHU3Mbl. DKOJOIMUECKHE TIpYMIbl PACTEHUH M KUBOTHBIX IIO
OTHOIIEHUIO K cBeTy. CUrHaJIbHAas pojib cBeTa. DOTONneproiu3m.

Temneparypa kak skonoruyeckuit akrop. [leiictBue TtemmepaTypsl Ha OpPIaHU3MBI.
[ToiikumoTepMHBIE ¥ TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC M CTEHOTEPMHBIE OPTaHU3MBI.
BrnaxHocts kak skonorndeckuil gakrop. [Ipucnocobnenus pacTeHuil K noaaepKaHuo BOJHOTO
Oananca. Krmaccudukamnus pacteHuid 1O OTHOIICHHIO K Boje. IlpucrocoOneHus >KMBOTHBIX K
M3MEHEHUIO BOJHOTO PeXUMa.

Cpensl oOWTaHMS OPTraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IIOYBEHHAs, TIIyOMHHAS
MOJINOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XMMUYECKHEe OCOOEHHOCTH Cpel] OOMTaHUs
opranu3MoB. [Iprucrnoco01eHns OpraHu3MoOB K KU3HHU B pa3HBIX Cpeaax.

buonornveckue putmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOAWYHBIE PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA KU3HH.

XKuznennole Qopmbl opranusmoB. Ilonartue o xusHeHHOM ¢opme. JKuzHeHHbIE (OPMBI
pacTeHuii: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHUE TPABHI.
XKuznennole (GOpMBI KUBOTHBIX: THJIPOOMOHTBHI, T€OOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTPOEHHS U 00paza KU3HU.

buotnueckue dakropsl. Buasl 6MoTHUECKMX B3aMMOJEHCTBHIA: KOHKYPEHIMS, XUIIHUYECTBO,
cumbno3 wu ero Qopmel. [lapasuTu3m, Koomepamus, MYTyajdu3M, KOMMEHCAIN3M
(KBapTUPAHTCTBO, HaxjeOHMuYecTBO). Herpoduyeckue B3aUMOACHUCTBUS  (TONHMUYECKHE,
dbopuueckue, dadbpuueckue). 3HaueHHE OMOTHYECKUX B3aMMOJICUCTBHUM MJIsi CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH monyisiuuu. [lomynsus kak 6uonoruyeckas cucrema. Poib
HEOJHOPOAHOCTH cpelbl, (u3nueckux OapbepoB U OCOOEHHOCTEH OMOJIOTMM BHUJOB B
(GOopMHpPOBaHUN  MPOCTPAHCTBEHHON  CTPYKTYpbl momymsauuid. OCHOBHbIE — MOKa3aTesH
MOMYJISIIUK: YUCIIEHHOCTh, IUIOTHOCTh, BO3pacTHasi M IIOJIOBasl CTPYKTYpa, POXKIAEMOCTb,
IIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIU.

Dkojorudeckas CTpykTypa mnomyisiuu. OIlleHKa YHCICHHOCTH momyisiuuu. JluHamuka
MOMYJISIUY U €€ peryisiius. buotnuecknii moTeHnuan nonyasuud. MonenupoBaHue TUHAMUKH
nonymsinuu. KpuBbsle pocTta uucieHHOCTH mnomynsuud. Kpusble BbDKHMBaHMS. Perynsauus
YHUCJICHHOCTU TMOMYNALUN: pojb (PAaKTOPOB, 3aBUCALIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruveckue crpareruu BuaoB (I- u K-crparerun).

[lonatue 00 oKoyorMyeckoil Humie Buga. Mecrooburanue. MHoOromepHas MOJENb




skoJsiorndecko Humm [x.M. Xatunncona. Pa3mepsl skonorndyeckoi Huu. [loTeHnmnanbHas u
peaJII/ISOBaHHaSI HUIIIN.

Bung kak cucrema nomynsiumil. Apeanibl BUIOB. BHIBI M WX JKU3HEHHBIE CTPaTETHH.
3aKOHOMepHOCTI/I IIOBCACHUA U MI/II‘paHI/II\/'I KNBOTHBIX. BI/IOHOFI/I‘-IGCKI/IC HNHBAa3nu ‘-Iy)KCpOIIHBIX
BHUJIOB

7.4

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBA3M MEXIy OpraHu3Mamu B
omorieHo3e. Dkocuctema Kak oTkpbitas cucreMa (A.J[x. Tencnu). OyHKIHOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOJYIEHTHI, KOHCYMEHTbI, peAyleHThl. Tpodudeckue ypOBHHU.
Tpodudeckue nenu u cetu. AGUoTndeckue OJIOKU dKOcUcTeM. [10UBBI U MBI B 9KOCHUCTEMAX.
KpyroBopot BemecTB 1 MOTOK YHEPTUH B SKOCUCTEME.

OCHOBHBIE TOKa3aTeNUd 3KOCHUCTeMBbl. buomacca W MpoOmyKmus. DKOJIOTUYECKHE HMHPAMHJIBI
qrces, OnomMacchl U SHEPTUu.

HamnpaBnennsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykmeccud. [lepBUYHBIE W BTOPHUYHBIC
CYKLIECCMM M WX MpPUYUHBL. AHTPOINOreHHbIE BO3JEHCTBHA Ha cykueccuu. KimmakcHoe
coo0mecTBo. buopasHooOpasue M MOJHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOWYHMBOCTH
COOOIIIECTB.

[IpuponHble 3KOCHUCTEMBL. AHTPOIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMA. ATPOIIECHO3.
Pa3znuums Mexxay aHTpONOTeHHBIMU U IPUPOIHBIMHU SKOCUCTEMaMH.

VYp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oponackas ¢mopa u ¢ayHa.
CunanTponuzauus TOpoAckoi (ayHbl. buomormyeckoe U  XO3SHUCTBEHHOE 3HAYCHHE
arpo’KOCHCTEM M ypOOIKOCHUCTEM.  3aKOHOMEPHOCTH  (POPMHUPOBAaHHS  OCHOBHBIX
B3aMMO/ICHCTBUII OPraHu3MOB B DKOCHCTEMAX.

[lepeHoc SHEPrUM M BEIIECTB MEXAY CMEKHBIMU SKOCHCTEMaMH. Y CTOWYHMBOCTH OPraHU3MOB,
MOMYJISIIIUI U SKOCHCTEM B YCIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JCHCTBHIA

7.5

7.6

buocdepa — obmeranerapuas o6ogouka 3eMid, TJi€ CYIIECTBYET WM CYIIECTBOBANIA JKU3Hb.
Yuenne B.W. Bepuajackoro o 6mochepe. Obmactu 6uochepsr u e€¢ cocra. JKuBoe BemecTBo
6uocdepsl ¥ ero PyHKIUU.

3aKOHOMEPHOCTH cymlecTBoBaHUs Ouocdeprl. OcoOeHHOCTH Ouochepbl Kak TI00anbHOU
sKocucTeMbl. JlmHamudeckoe paBHOBecnme B Ouocdepe. KpyroBoporbl BemecTts
OroreoXMMHYECKHe UKIIBI (Yriiepoa, a3ota). PUTMUYHOCTD siBNeHUI B 6uocdepe.
3onanbHOCTh OMocdepnl. [lonstre o 6rmome. OCHOBHBIE OMOMBI CYIIIW: TYH/ApPa, XBOWHBIE Jieca,
CMEIlIaHHblE W IIHWPOKOJIMCTBEHHBIEC Jeca, CTENHU, CaBaHHBI, MYCTHIHH, TPOMHUYECKUE Jeca,
BBICOKOTOphs. Kinnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa u (QyHKIMS >KMBBIX CHCTEM, OIIEHKAa MX PECYpPCHOTO MOTEHIHana U OuochepHbIX
byHKIMA

DKOJIOTHYECKUE KPU3UCHI M WX MpUYHHBL. Bo3zeiicTBue uenoBeka Ha Ouocdepy. 3arpssHeHue
BO3AYIIHOM cpenbl. OxpaHa Bo3yxa. 3arps3HeHue BOAHOM cpenbl. OXpaHa BOJHBIX PECYpPCOB.
Paspymenne moussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpOMIOTeHHOE BO3/CHCTBUE HA PACTUTENbHBIM M )KMBOTHBIM Mup. OXpaHa pacTUTEIHHOTO U
KUBOTHOTO Mupa. (OCHOBHBIC TPUHIUILI OXpaHbl mpupoabl. Kpacueie kuurH. Ocobo
oxpansiemble npupousie TeppuTopun (OOIIT). boranudeckue cagpl ¥ 300J0THYECKUE TAPKH.
OCHOBHBIE TPUHIUIBI YCTOMYMBOTO PAa3BUTHS 4YEJIIOBEYECTBA W TIPUPOJIBL. ParmoHaibHOE
IPUPOJIOTIONIB30BAHHUE U COXPaHEHUE OMOJIOTMUYECKOT0 Pa3HO00pa3us 3eMiIu




Kpurepun oneHuBaHNs M1 HOPMBI OLIEHOK 00y4alOIIUXCS 110 OMOJIOTHH

Ouenka ycTHoro orsera yyammxcsi Ormerka ''5"" craBuTcs B ciryyae:

1. 3Hanus, NOHUMaHUA, TITYOMHBI YCBOCHUS 00YJarOIUMCs BCero 00bEMa MpOrpaMMHOT0 MaTepHaa.

2. YMeHus BBLACHATH IJVIABHBIE IIOJOXKEHUS B M3YYEHHOM MaTepHuale, Ha OCHOBAHUU (AKTOB U
IpUMEpPOB 0000IIaTh, JeNaTh BBIBOJBI, yYCTAHABIMBATH MEXIPEAMETHBIC M BHYTPHUIIPEAMETHBIC
CBSI3U, TBOPUYECKH NIPUMEHSET MOJyYE€HHbIC 3HAHUSI B HE3HAKOMOM CUTYyalLlUu.

3. OrcyrcTBue OmMOOK M HEJOYETOB IPU BOCIPOU3BEICHHM H3YYEHHOTO MaTepHala, MpU yCTHBIX
OTBETaX YCTPaHEHUE OTIEJIbHBIX HETOYHOCTEH C MOMOILBIO JIONOJHUTEIbHBIX BOIIPOCOB YUUTEIs,
COOIII0ICHNE KYIbTYPHl YCTHON PEYH.

OtMmertka "'4":

1. 3nanue Bcero M3y4eHHOro NporpaMMHOrO MaTepuarna.

2. YMeHull BbIIEIATH TIJIaBHBIE IIOJIOKEHMS B W3YyYCHHOM MaTepuaye, Ha OCHOBAaHUU (AKTOB U
npUMepoB 000011aTh, JeNaTh BBIBOJBI, YCTAHABJIMBATH BHYTPHUIPEAMETHBIC CBSA3H, NMPUMEHSTH
IIOJTyYEHHbIE 3HaHUS HA IPAKTUKE.

3. HesnauutenbHble (HerpyObie) OMIMOKH U HEAOUETHI IIPHU BOCIIPOU3BEICHUH U3yYEHHOTO0 MaTepuana,
COOJIFOJICHHE OCHOBHBIX IPABUII KYJIBTYpbl YCTHOW peyH.

Otmetka "'3" (ypoBeHb IpeACTaBICHUH, COUCTAIOIINXCS C 3JIEMEHTAMH HAayYHBIX MTOHITHN):

1. 3nanue u ycBOeHME MaTepualla Ha YpOBHE MUHUMAJIbHBIX TpeOOBaHMI MPOrpamMMbl, 3aTpyIHEHHUE
IpU  CAMOCTOSATEIbHOM  BOCHPOM3BEJIEHUH, HEOOXOAMMOCTh  HE3HAUUTEIbHOW  MOMOILU
Iperno/iaBaTess.

2. YMenue paboTaTh Ha ypOBHE BOCIIPOM3BENEHUS, 3aTPyIHEHHUS TPU OTBETAX HA BHJIOM3MEHEHHBIE
BOIIPOCHI.

3. Hanmmuume rpy0o#i ommOKH, HECKOJIBKUX HErpyOBIX IMPH BOCHPOM3BEACHUU M3yYCHHOTO MaTepuaa,
HE3HAYUTEJIbHOE HECOOII0ICHNE OCHOBHBIX MPaBWII KYJIbTYPbl YCTHOH peyn.

OtMmertka "'2"":

1. 3HanMe W ycBOeHHME MaTepuaja Ha YpPOBHE HW)K€ MHHMMAIbHBIX TpeOOBaHHWI IpPOrpamMMbl,
OTJIeNIbHbIE NPEACTaBIECHUS 00 U3YyUEHHOM MaTepHale.

2. OrcyrcTBUE yMeHHH paboTaTb Ha YPOBHE BOCIPOU3BEICHMS, 3aTPYAHEHUS IIPU OTBETaX Ha
CTaH/IapTHbIE BOIIPOCHI.

3. Hannuue HeCKONBKHUX TIpyOBIX OIIMOOK, OOJIBIIOrO 4YHciIa HErpyobIX MpH BOCIHPOU3BEIACHUU
M3Y4YEHHOI'0 MaTepuaia, 3HauuTeIbHOE HECOOIII0/IEHNE OCHOBHBIX MPABUIIKYJIbTYPbl YCTHON peyH.

OuneHka BBINOJHEHUS] MPAKTHYECKUX (JadopaTopHbIx) pador. OT™MeTKa
"S" craBUTCH, €CJIM YYCHUK:

1) mpaBUIIBHO OIPEICIIHII LIEJTb OIBITA,;

2) BBINMOJHWI pabOTy B MOJHOM O0BEME C COONIOJICHHEM HEOOXOAUMOM MOCIeN0BATEIbHOCTH
MIPOBE/ICHUS OITBITOB M U3MEPEHUH;

3) caMOCTOSITENBHO M PAIIMOHAIBHO BHIOpAN M MOArOTOBMII JJIsI OIBITA HEOOXOMMOE 000pYyI0BaHHUE,
BCE OIIBITHI TIPOBEI B YCIIOBHSIX U PEKUMAaxX, 00ECIIEUMBAIOIINX TTOIyYE€HHE PE3yJIbTATOB U BBIBOJIOB
¢ HauOOoJbIIEH TOYHOCTBIO;

4) Hay4yHO TPAMOTHO, JIOTHYHO OINMHUCal HAONIOJCHUS W CPOPMYJIMPOBAI BBIBOABI U3 ONbITa. B
IPEJCTaBICHHOM OTYeTe MPaBHJIBHO M aKKypaTHO BBIOJHHJ BCE 3alUCH, TAOJIUIIbI, PUCYHKH,
rpad UKy, BBIYACICHUS U CIeIall BEIBOIBI;

5) mposiBIIET OpraHU3alMOHHO-TPYJAOBbIE yMeHHs (TIOAJEpKUBACT YHUCTOTY pabouero mecra u
MOPSIZIOK Ha CTOJIE, YKOHOMHO HCIIOJIb3YET PACXOTHBIE MaTEPUAIIHI).

7) SKCIEPUMEHT OCYILECTBIJIET IO IUIAHY C YYE€TOM TEXHHKH O€30MacHOCTH W TpaBHJ PabOTHI C
MarepuasamMu U 000pyI0BaHUEM.

Otmerka "'4" cTaBuTCS, €CIIM YUSHHUK BBIIOJIHHII TpeOOBaHUS K OLleHKe "5", HO:

OTIBIT TIPOBOAMII B YCIIOBUSIX, HE 00ECIIEUNBAIONINX TOCTATOYHONH TOUHOCTHU3MEPEHUIA,

WM OBUIO TOTIYILEHO JIBa-TPU HEJI0UETa;

uu He 0oJsiee OHOM HEerpyOoil OITMOKY U OJTHOTO HEJI0YEeTa,

W SKCTIIEPUMEHT MPOBE/ICH HE MOJIHOCTHIO;

WIA B ONMCAaHWW HAOIIOJCHWU W3 OIBITA JOMYCTHJI HETOYHOCTH, BBIBOJBI CHIEITATHEIIOHEIE.

OTMeTKa ""3" craBuTCS, €CJIN YUCHHK:

1. mpaBWIIbHO OTpENeNTHy LEeNb OIbITa; PadOTy BBHIMOJHSET MPABHILHO HE MEHEE YeM HalloJOBHHY,
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OJTHAaKO OOBEM BBIMOJIHEHHOW YacTH TAaKOB, YTO MO3BOJISET MOJYYUTh NPABUIbHBIE PE3yIbTATHl U
BBIBOJIBI IT0 OCHOBHBIM, TIPUHITMITAATBHO BaKHBIM 33/1a4aM PaOOTHI;

2. wm noabop o0opyaoBaHUs, 0OBEKTOB, MATEPHAIIOB, a TAK)KE PAOOTHI MO HAYay OIbITAa MPOBEI C
MOMOIIIBI0 YYUTENS; WIM B XOZIE NMPOBEACHUS ONBITA U U3MEPECHUH OBUTH IOMYIIEHBI OIIUOKH B
oInvcaHuy HaOIro1eHu, (POPMYITHMPOBAHNY BHIBOJIOB;

3. ONBIT MPOBOAWIICS B HEPAIMOHAIBHBIX YCIOBHSX, YTO TPUBEIO K IMOJNYYCHHIO PE3YJIbTAaTOB C
OoJbIIIe TOTPENIHOCTBIO; WJIM B OTYETE OBUIM JOMYyIIEHBbI B OOIIEH CIOXHOCTH HE 0ojee IBYX
omuOOoK (B 3aMKCIX SIUHUIL, U3MEPCHUAX, B BBIYUCICHUSX, rpadukax, TabIuIax,cxeMax, u T.J1.) He
NPUHIUIHAIBHOTO 7S TaHHOK paboThl XapaKkTepa, HO MOBIUSABIINX HAPE3YIbTAT BHIIOIHEHHUS,

4. nomyckaer rpyOyro OmMOKY B X0J€ JKCIepUMEHTa (B OOBACHEHHH, B O(QOpPMIICHHH DPAaOOTHI, B
COOJIIOJICHNM TIPaBUJI TEXHUKUA OE30MAaCHOCTH NpU paboTe ¢ MaTepuasaMd U 00OpyIOBAaHUEM),
KOTOPAst UCIIPABJISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

OtMmertka "'2" craBUTCS, €CJIH YUEHUK:

1. He ompenenua caMOCTOSTENBHO II€Tb ONBITA; BBHIIOJIHUI PabOTy HE MOJHOCTHIO, HE IMOATOTOBHII

HYXXHOE 000py/Z0BaHHE U 00BEM BBIMOJIHEHHON YacTy pabOThl HE TO3BOJISIET CIENIATh MPABUIBHBIX

BBIBOJIOB;

WJIH OTIBITHI, U3MEPEHHUS, BEIYUCICHHS, HAOII0IEHUS TPOU3BOIUINCH HETIPABUIILHO;

3. WM B XoJic pabOThl U B OTYETC OOHAPYKHIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMCUCHHBIC B
TpeOoBaHUAX K oleHke "3";

4. nomyckaet ABe (u Oonee) rpyOble OMMUOKH B XOJE IKCIEPUMEHTa, B 00BSCHEHUH, B O(DOpMIICHUH
paboThl, B COONIOJCHUM TIPaBHJ TEXHUKM OE30MacHOCTH TMpH paboTe ¢ BeHIeCTBAaMHU M
000pyI0BaHUEM, KOTOPBIC HE MOXKET MCITPABUTH JIaXe MO TPSOOBAHUIO YUUTEIIS.

no

O1eHKa cCAMOCTOATEIBHBIX MUCbMEHHBIX H KOHTPOJILHBIX padoT.OT™MeTKA
"S" craBuTcH, €CIM YYeHHK:

1. BemmonHMI paboTy 0e3 OmHMOOK 1 HEJ0UETOB;

2) nomycTria He 60JIee OJHOTO HEeI0YeTa.

Otmerka ""4" cTaBUTCS, €CJIM YYeHUK BBINOJHIWI PadoTy MOJHOCTBIO, HO TOMYCTHJI

1. He Gonee oHOI HErpyOoil OIMMOKH U OJTHOTO HEJIOUETA;

2. wnm He 6oJiee ABYX HEIOYETOB.

OtMmerka "'3" cTaBUTCS, €CJIH YYeHHK MPABUJILHO BBINOJIHUI He MeHee 2/3 paGoThl MM TOMYCTHIL:

He Oosiee ABYX TpyOBIX OIINOOK;

WK He Oosiee oTHOM rpyOOl U OHON HErpyOoii OMMUOKH U OJJTHOTO HEJ0YETa;

WK He OoJiee ABYX-TpeX HErpyObIX OMIMOOK;

WM OHON HETPYOOH OIIMOKHU M TPeX HET0UYETOB;

WJTH TIPH OTCYTCTBUU OMIUOOK, HO MPH HAJTMYNHU YETHIPEX-TISATH HEJT0UCTOB.

OTMeTKa 2" cTaBUTCH, €CJIM YUCHUK:

1. momycTHiI YUCIIO OMMOOK M HEJIOYETOB MPEBOCXO/SIEE HOPMY, ITPU KOTOPOH MOKETOBITH
BBLICTaBJIEHA OorleHKa "'3"";

2. WM eCJTH MTPaBWJIBHO BBIITOJIHUII MEHEE TIOJIOBHHBI Pa0OTHI.

Kputepuu BbicTaB/IeHUs O1[€HOK 32 MPOBEPOYHbIE H KOHTPOJIbHbIE TECTHI.

TecTbl, cocTOSIIME U3 MATH BOIPOCOB MOXHO HCIOJIB30BATh IMOCIIC U3YYCHUS KaXKJIOr0 MaTepuaia
(ypoka).

[Tpu orleHMBaHUY UCITOJIB3YETCS CISAYIOMIAs IIKaa;

oreHka «5» - 91-100% mMakcuMallbHOTO KOJIMUECTBa OalIOB;

oreHKa «4» - 75-90% MakcHMabHOTO KOJIMYECTBa OAIIOB;

oreHka «3» - 50-74% MakcHMalbHOTO KOJIMUECTBa OAlIOB;

oreHka «2» - menee 50% MakCHMMaJIbHOTO KOJIMYECTBA OAJIIOB.
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OneHoYHBIC MAaTePHAJIBI

Pazpaborannsie yuntenem KMMeI SBIsIOTCS 9acThio paboueil mporpamMMbl, HO B pabo4yio MporpaMmy He
BCTaBJIAIOTCS, HAXOMATCS y YUMUTENA-IPEIMETHHKA B OyMa)KHOM M 3JIGKTPOHHOM BHMJE M Y 3aMECTHTENs
qupeKkTopa 1o YBP B 35IeKTpOHHOM BUJE U UCIIOJIB3YIOTCS YUUTEIIEM C LIEJIbIO IIPOBEPKU YCBOCHHUS MaTepHalla.



®opmbl yuyeTa padoueil IporpaMMbl BOCIMTAHUS B pado4eil mporpamMmme mno 0MoJI0ruu

Pabouas nporpamma Bocniutanusit MBOVY «Crenanenckass COLL» peanusyeTcs depe3 MCHOIb30BAHUE
BOCIIUTATEILHOIO OTEHIIMAIA YPOKOB OMOIOTHHU. DTa paboTa OCYIIECTBISAETCS B CICAYIONINX (pOopMax:

*[ToOyxaeHue o0yyaromuxcst co0Ir01aTh Ha ypOKe OOIIEIPUHATBIE HOPMBI IIOBEACHUS, IpaBUiIa
OO0IIEHUS CO CTapIIMMH (TIe1arorn4eCKUMHU PabOTHUKAMH) M CBEPCTHUKAMU (00yUYarOIIUMUCS ), TPUHITUITBI
y4eOHOH TUCIMITIIMHBI U CAMOOPTaHU3ALIH.

[IpuBneyeHre BHUMAHUS 00YJaIOMUXCsl K ICHHOCTHOMY aCIEeKTy U3Y4aeMbIX Ha YPOKAaX MPEIMETOB,
SIBJICHUH, COOBITHI uepes:

-IEMOHCTPAIMIO 00YJaIOLIMMCS TPUMEPOB OTBETCTBEHHOT'O, TPAXKJAHCKOTO TIOBEACHUS, IIPOSIBIICHHS
YeJIOBEKOII00Us U 100pOCepACYHOCTH

- oOpalieHre BHUMaHUsl Ha HDABCTBEHHBIE ACIIEKThl HAYUHBIX OTKPBITHI, KOTOPBIE U3YYatOTCs B
JAHHBIM MOMEHT Ha YpPOKE; Ha SIPKUX JesTe]eH KylIbTyphl, YUEHbIX, CBSI3aHHbBIX C M3y4aeMbIMU B JIaHHBIN
MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPbII OHU BHECIIM B Pa3BUTHE HAIllEH CTPAaHbl U MUPA, HA IOCTONHBIE
NOJIpaXKaHUs IPUMEPBI UX JKU3HU, HA MOTHBBI UX IIOCTYIIKOB;

- UCTIOJIb30BAHUE HA yPOKaxX MH(DOPMAITUH, 3aTParuBaroIeii BayKHbIE COI[MAIbHbIC, HDABCTBEHHBIE,
THYECKUE BOIPOCHI

*J/cnonbp30BaHUE BOCIIUTATENBHBIX BO3MOKHOCTEHN cofepKaHus ydeOHOro nmpeameTra Jyis
bopmHpoBaHUs y 00yUaIOIMIUXCSl POCCUMCKUX TPaJULMOHHBIX TyXOBHO-HPABCTBEHHBIX U COLIMOKYJIbTYPHBIX
LIEHHOCTEH Yepe3 M0100p COOTBETCTBYIOLUX TEKCTOB JJIsl YTEHHUS, 3a]1a4 JUIsl peLIeHUs, TPOOJIEMHBIX
CUTyalui 171 00CYKJICHHs B KJ1acce.

sHunuurpoBaHue 00CyX/1€HNH, BBICKa3bIBAaHUIM CBOET0 MHEHMSI, BHIPAOOTKU CBOETO JIMYHOCTHOI'O
OTHOILICHMS K NU3y4aeMbIM COOBITHSM, SIBJICHUSAM, JIUIIAM, IIPOU3BEICHUAM XY0KECTBEHHON JIUTEPATyPhl U
HCKYCCTBA.

*BxiroueHue B ypok UIpOBBIX MPOLEAYP, KOTOPbIE IOMOTAIOT MOAIEPKAaTh MOTUBALIUMIO 00Y4arOLINXCs
K [TOJIYYE€HHUIO 3HAaHUH, HAJIAXKUBAHUIO TO3UTHUBHBIX MEKIMUYHOCTHBIX OTHOLIEHHUH B KJIacce, IOMOTaloT
YCTaHOBJICHHIO JOOpOKeIaTenbHO atMocdepsl BO BpeMs ypoka.

*[IpumMeHeHne Ha ypOKe HHTEPAKTUBHBIX (HOpM pabOTHI, CTUMYJIHPYIOIINX TO3HABATEIBHYIO
MOTHUBALMIO 00Y4aIOLINXCS.

[ IpuMeHeHue rpynnoBoil paboTsl WK pabOThl B Tapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB
KOMaHTHOW pabOThl ¥ B3aUMOAEUCTBHIO C APYTUMH 00YyYaIOIMMHUCS.

*Bp100p 1 Hcnoab30BaHNE HA YPOKAX METO/I0B, METOJMK, TEXHOJOTUM, OKAa3bIBAIOIINX BOCIIUTATEIbHOE
BO3/JEHCTBUE HA JTMYHOCTb B COOTBETCTBUHU C BOCIIUTATENIBHBIM HI€ATIOM, LIENIBIO U 33Ja4aMH BOCIIUTAHHUS.

*/HunmupoBaHue U MOAJEPIKKA UCCIE0BATENbCKON AEITEIbHOCTH HIKOJILHUKOB B (hOpME OpraHu3aluu
IPYIIOBBIX U MHIUBUAYAIBHBIX UCCIIEI0BaHUHN (MUHHM-UCCIIEOBAHMI), BKIIIOUEHHE B YPOK Pa3IUYHbIX
HCCIIEIOBATENbCKUX 3aJJaHUH U 33]a4, YTO J1a€T BO3MOKHOCTh 00y4aromuMcs IPHOOPECTH HaBBIKU
CaMOCTOSITENILHOT'O PELICHUs TEOPETUUYECKOI MPoOIeMbl, FTeHepupoBaHusl U 0(hOpMIIEHHST COOCTBEHHBIX
TUIOTE3, YBAKUTEIBHOIO OTHOIICHUS K YYXKUM HJI€IM, TyOIMYHOTO BBICTYIIEHUS, apTYMEHTHUPOBAaHUS U
OTCTauBaHUs CBOEU TOUKH 3PEHUSI.

*YCcTaHOBJIEHHUE YBaKUTEIbHBIX, TOBEPUTEIbHBIX, HE()OPMaTIbHBIX OTHOILIEHUI MEXIY YUYUTEIIEM U
YYEHMKaMH, CO3JIaHHE Ha YPOKaX YMOLMOHATIbHO-KOM(OPTHON Cpeabl.
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