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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebHoMy mnpeamery "buonorus" (manee - OWOJIOTHS) Ha YPOBHE CPEAHETO
obmiero oopazoBanus pazpaboTana Ha ocHoBe DenepanbHOTO 3aKkoHA 0T 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®enepauuny, ®I'OC COO, Konnenuuu mnpenonaBaHus y4eOHOTO
npeamera «bronorus» u OCHOBHBIX NOJIOXKEHUH (enepanbHOi paboydeit mporpaMMbl BOCTIUTAHHSL.

VYuebnblii npeamer «buonorus» yrayonéaHoro ypoBHs mizydenus (10—11 xmaccel) siBisiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcTecTBeHHO-HayuyHble MpeaMerbl». (CoryiacHo
nosnoxkeHussM GI'OC COO npoduiibHble yueOHbIE IPEIMETHI, U3y4aeMble Ha YriayOJIEHHOM YpOBHE,
SBJITFOTCST  crtocoOoM uddepeHnmanum oOydeHHss Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUS U
MpU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHUM OOLIUM, CpPEIHUM
npodeccroHaIbHBIM M BBICHIUM 00pa3oBaHUEM. B To jxe BpeMs KayKIbli U3 3TUX Y4€OHBIX IPEIMETOB
JOJIKeH OBITh OPUEHTUPOBAH HAa NPUOPUTETHOE pelieHHe oO0pa30BaTeNIbHBIX, BOCHUTATENIbHBIX U
pa3BHUBAIOIIMX 33/a4, CBSI3aHHBIX ¢ PpodopreHTaIel 00ydarouXcs U CTUMYJIMPOBAHUEM HHTEpeca K
KOHKPETHOM 00JIacTM HAy4yHOTO 3HAHUs, CBSI3aHHOTO C OWOJOTHMEW, MEIUIIMHOW, HKOJIOTHEH,
MICUXOJIOTHEH, CTIOPTOM U BOEHHBIM JIEJIOM.

[Iporpamma mno yudeOHOMy mnpenmery "buosorus" naér mpencraBlieHMe O LETH U 3a1adax
u3ydyeHus ydeOHoro mnpenmera «buosorus» Ha yriiyOIEHHOM YpPOBHE, OIpenessieT o0s3aTeabHOe
(MHBapMaHTHOE) NPEIMETHOE COJep)KaHHWe, €ro CTPYKTypUpOBaHHE [0 pas3jleraM M TeMmawm,
pacnpezieieHue Mo KjaccaMm, peKOMEHIYyeT MOCJIeA0BATEeIbHOCTh U3YYeHHs y4eOHOro marepuaia c
Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocoOeHHOCTel oOyvaromuxcs. B mporpamMMe 1mo OHMOJIOTHH peayiM30BaH MPUHIIMIT TPEEMCTBEHHOCTH C
M3ydeHHueM OMOJIOTMH Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus, 6Jaroiaps 4eMy IpoCcMaTpUBaeTCs
HaMpaBJICHHOCTh Ha TMOCJEAyIollee pa3BUTHE OHOJOTUYECKHX 3HAHWUW, OPHUEHTUPOBAHHBIX Ha
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI, SKOJIOTMUECKOTO MBIIUICHUS, TPEICTaBICHUN
0 3I0pOBOM 00pa3e *HU3HHU, Ha BOCIIUTaHHE OEPEKHOTO OTHOILLEHUS K OKpY>Kalolel IpUpOoIHOM cpene.
B nporpamme mo Ouosiornu Takke IMOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buosorus» B
peanuzanuu  TpedboBanuit PI'OC COO K mMmIaHUPYeMbIM JIMYHOCTHBIM, METAlpEeJAMETHBIM U
MIpeIMETHBIM pe3ysibTaTaM oOydeHUs U B (GOPMUPOBAaHUHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOMN
NEeSITENbHOCTH O0Y4YaloIIUXCsl 0 OCBOCHHUIO COJEP)KaHUs OMOJOrHYecKOro oOpa3oBaHUSI Ha YpOBHE
cpenHero oOmiero oopasoBaHusl.

VYueOubiii npenmer «buonorus» Ha ypoBHE cpeaHero ooOmiero o0pa3oBaHUs 3aBepllaeT
Oouosormuyeckoe 0oOpa3oBaHUE B IIKOJIE M OPUEHTUPOBAH Ha pPACHIMpEHUE U YriayOleHue 3HaHHM
oOyuaronuxcs 0 *HUBOM MPUPOJAE, OCHOBAX MOJEKYISPHOU U KIETOYHOU OMOJIOTHUH, IMOPHOJIOTHU U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YYEHUS M KOJIOTHH.

N3yuenue yueOHOro mnpenmera «buonorus» Ha yriayOJeHHOM YpOBHE OpPHUEHTHUPOBAHO Ha
MOATOTOBKY OOyYaroIUXCsl K MOCIEIYIOIEMY MOMy4eHUI0 OMOJIOTMYECKOTO 00pa3oBaHus B By3ax U
OpraHu3alUsaX CpeiHero mnpodgeccuoHanbHOro o0pa3oBaHus. OCHOBY €ro COJEp)KaHUs COCTaBIISET
cucreMa OMOJIOTMYECKUX 3HAHHM, MOJYYEHHBIX NMPH H3YyYEHUU OOYYarOIIMMUCS COOTBETCTBYIOIIUX
CHCTEMaTHYEeCKHX pa3/ieloB OMOJIOTHU Ha YpOBHE OCHOBHOTO obmiero obpasosanus, B 10—11 kmaccax
9TH 3HAHUSA NOJIY4YaloT pa3BuTue. Tak, pacIMpeHbl U yriyOneHbl OMOJIOrHYeCKUe 3HAaHUS O PAaCTEeHUSX,
KHUBOTHBIX, TIpuOax, OaKkTepusx, OpraHU3Me 4eJOBeKa, OOMUX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJTHUTEBHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHHs TPHUKIAJHOTO M IOMCKOBOTO XapakTepa,
KOTOPBIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTHPHI IS MOCIEAyIomero Beidopa npodeccun. BozmoxHa
TaK)Ke WHTETrpamus OMOJOTHMYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJTYYCHHBIMU
00y4aroUUMUCS TIPU U3YUYEeHUU (U3UKHU, XUMUU, TeorpaQuu 1 MaTEMaTHKH.

CtpykTypa nporpaMmsl 1o yueoHomy npeamery "buonorus" oTpaxaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA TOAXOJbl K U3ydeHHo Ouonoruu. COrjacHO WM, H3Y4YalOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHBIC ISl JKMBBIX CHCTEM pPAa3HOTO YPOBHS OPTaHU3aIMH, 3BOJIIOLUU



OpPraHWYecKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTMYEecKOro pasHooOpasus miuaHersl. Tak, B 10
KJlacce M3y4aroTcs OCHOBBI MOJICKYISIDHOM W KJIETOYHOW OHOJNOTHH, SMOPHOJIOTMH M OHOJOTHU
pa3BHUTHS, TEHETUKUA M CEIICKIIUHU, OMOTEXHOJOTUU M CHHTETUYCCKOW OHMOJIOTHH, aKTyaTH3UPYIOTCS
3HaHHUS OOYYAIOIIUXCSl MO OOTaHWKE, 300JI0THH, aHATOMHH, (U3HOIOrHM uenoBeka. B 11 kmacce
M3YYaloTCsl SBOJIIOLIMOHHOE YYCHHE, OCHOBBI KOJIOTHU M yUeHHue 0 buocdepe.

YueOHbIii mpeameT «bHoIoTrus MPU3BaH 00SCIICYUTh OCBOCHHE 00YJaIOIUMUCS OMOJIOTHICCKIX
TEOPHA W 3aKOHOB, WJCH, MPUHIIUIIOB W IPABWI, JISKAINUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAayYHOW KapTUHBI MHUPA, 3HAHUH O CTPOCHUHM, MHOTOOOpa3vH M OCOOCHHOCTSX KJICTKH, OpraHu3Ma,
MOMYJISIIIAK, OHOIEHO32, AIKOCHCTEMBI, O BBIJAIONINXCS HAYYHBIX JIOCTH)KCHHSIX, COBPEMEHHBIX
WCCIICIOBAHUSX B OWOJIOTHH, TMPHUKIAJHBIX acleKkTax OWojoruveckux 3HaHud. Jlis pa3BuTusS U
NnoJJiep)KaHusl MHTepeca oOydaromuxcss K OHOJOrMM HapsAAy CO 3HAYUTENIbHBIM 00bEMOM
TEOPETUYECKOT0 MaTepHalia B COJEPKAHUU POTPAMMBI 10 OHMOJIOTHH MPEITyCMOTPEHO 3HAKOMCTBO C
WCTOpPUEH CTAHOBJICHUS W Pa3BUTHS TOW WJIM WHOW 001acTH OWOJIOTHH, BKIAJIOM OTCUSCTBEHHBIX U
3apy0eKHBIX YIEHBIX B PEIICHUE BAKHEUITUX OUOJOTHICCKIX U IKOJOTHICCKUX TIPOOIIEM.

Lenp wm3yueHust ydeOHOro mpeamera «buosorus» Ha yriiyONE€HHOM YpOBHE — OBIIAJICHHE
0OyJaIONTUMUCS 3HAHMSIMH O CTPYKTYPHO-(DYHKITMOHAILHOW OpPraHM3AllMH JKUBBIX CHCTEM Pa3HOTO
paHra ¥ IprHoOpeTeHNEe YMEHU HCII0Ih30BaTh ITH 3HAHUS B (POPMHUPOBAHUH HHTEpEca K OTIPeIeIEHHOM
obnactu mpodeccuoHaNbHON NEeATENbHOCTH, CBA3aHHON € OHOJOrHel, Win K BbIOOpY yueOHOTO
3aBEJICHHS TSl TIPOJIOJDKEHHST OMOJIOTHIECKOTO 00pa30BaHMI.

JlocTiokeHWe Tenu HW3ydeHus: ydeOHoro mpenmera «buosorus» Ha yriryONEHHOM ypOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYYalOMIMMKCS CHUCTEMbl OMOJOTHYECKUX 3HAHUI: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOPUSIX, KOHLEMIUAX, THUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX U TpaBUIaX, COCTaBJISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpPa; O CTPOEHHH, MHOTOOOpa3suu M OCOOEHHOCTSIX
OMOJIOTMUECKNX CHUCTeM (KJIeTKa, OpraHus3M, TOMYJSAIus, BHJA, OuWoreoneHos, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

O3HAaKOMJIEHHE OOYyYaroIIMXCs C METOJaMU MO3HAHMS KUBOM MPUPOIbI: HCCIEA0BATEIHCKUMU
METO/1aMU OMOJIOTMYECKUX HAayK (MOJEKYISPHOW U KIETOYHON OHOJIOTUH, SMOPUOIIOTUU U OUOJIOTUH
pa3BUTHS, TEHETUKU U CEJIEKIHHU, OUOTEXHOJIOTUM M CHUHTETUYECKOW OHMOJIOTHH, MallCOHTOJIOTHH,
9KOJIOTHH); METOJAMU CAMOCTOSATEIBHOTO MPOBEICHUSI OMOJIOTHYECKUX UCCIIEeI0OBAaHUI B TabopaTtopuun
U B ipupojie (Ha0mroaeHne, n3MepeHne, SKCIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJIcHUE OOY4YaIOIIUMUCA YMEHUSIMHU: CaMOCTOSITENIbHO HAaXOIWTh, AaHAIW3UPOBATh U
UCIO0JIb30BaTh OMOJOTHYECKYI0 HH(POPMAIUIO; TOJIb30BaThCA OWUOJIOTHMYECKON TEPMHHOJOTHEH U
CUMBOJIUKOMW; YCTaHABIMBATh CBSI3b MEX/Y pa3BUTHEM OUOJIOTUH M COIMAIBHO-PKOHOMUYECKHUMH U
HKOJIOTHYECKUMH MpoOjIeMaMH YeJOBEUeCTBAa; OIICHUBATh IOCJEJICTBUSA CBOEH JIESATENbHOCTH IO
OTHOIICHUIO K OKPYXAIOIIeH IpUpOJAHOH cpelie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX
ToJieil; 000CHOBBIBaTh M COOMIOAATH Mephl MPOMUIAKTUKYA WH(MEKIIMOHHBIX 3a00JeBaHU, MpaBuia
MOBEACHUA B MpuUpole H oOecreyeHUs O€30MacHOCTH COOCTBEHHOM IKM3HEAEATEIbHOCTH B
Ype3BhIYANHBIX CUTYAlUSIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepHU30BaTh COBPEMEHHbBIC
Hay4YHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Yy OOYdYAIONIMXCS WHTEIUVIEKTYadbHBIX M TBOPYECKHX CIIOCOOHOCTEH B TMpoliecce
3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSMU M COBPEMEHHBIMH HCCIICIOBaHUSIMH B OHOJIOTHH,
pelaeMbpIMu €10 TIpoOJieMaMH, METOJOJOTHeld OHOJIOTHYECKOTO HCCIeNOBAaHUS, IPOBEACHUS
OKCMEPUMEHTAJbHBIX  HCCIENOBAHWUM,  pEIIeHUs  OWOJOTMYECKHMX  3a/la4,  MOJCIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCITUTaHHE y OOYYAIOIIUXCSl IIEHHOCTHOTO OTHOIICHHS K KUBOW MPHUPOJIE B ILEIOM U K
OTIIENbHBIM €€ 00BEKTaM U SBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOU, TCHETUYECKOW IPaMOTHOCTH,
oO1m1eit KyIbTYphl TOBEACHUS B IPUPOJIC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUN;



npuodpeTeHrne OoOyJaroUMMHUCS KOMIETEHTHOCTH B PAlMOHAIBHOM TPUPOAONOIH30BAHUH
(cobmofenne mpaBuII NOBEACHUS B MPHUPOJE, OXPaHbI BHJIOB, SKOCHCTEM, OMOC(EpHI), COXpaHECHUH
COOCTBEHHOTO 3/I0pPOBBSI M 3J0POBBS OKpPYXKAIOMUX JoAeH (COoOmoaeHus Mep NpOPHUIaKTHKH
3a0osneBaHmii, oOecrieueHue OE30MACHOCTU JKU3HEACATEIBHOCTH B YPE3BBIYAMHBIX CHTYaLUsX
MPUPOJHOTO U TEXHOT'€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHUS OMOJIOTHYECKUX 3HAHUHN U YMEHUI
B IIOBCEOHCBHOM KHM3HU,

CO3/IaHME  yCJIOBUH JUIsI  OCO3HAHHOTO  BbIOOpa  OOy4YarOIIMMHCA  MHIUBUAYAIBHOM
o0Opa3oBaTeNbHOW  TPAGKTOPUH,  CIIOCOOCTBYIOIIEH  MOcienyomeMy  MnpodecCHOHAILHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHHU C WHIAMBHIyaTbHBIMA HHTEPECAMHU U MMOTPEOHOCTSMU PErHOHA.

OO1miee yuCIoO YacoB, OTBEJACHHBIX Ha M3y4eHHE OMOJIOTUHM HA YrIIyOJIEHHOM YPOBHE CpPEIHEro
obmrero oOpazoBanus, coctaisieT 204 yaca: B 10 ximacce — 102 gaca (3 gyaca B Hegento), B 11 kiacce —
102 gaca (3 vaca B HeZIEIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJOB U CPEACTB OOyUEHUs] OMOJIOTHH OCYIIECTBISETCS C
yu€ToM crnenu(uKA ero coJAep)KaHWs W HANpaBIEHHOCTH Ha TPOJOJDKCHHE OMOJOTHYECKOTO
00pa3oBaHus B OpraHU3AIMIX CPEAHETO MPO(PECCHOHATBHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s13aTeNIbHBIM  yCIIOBHEM Tpu OOydeHUM OHOJOrMU Ha YriyOJEHHOM YpOBHE SBIISETCA
npoBeieHNe TabOpaTOPHBIX M MPaKTHYEeCKUX padot. Takke ydacThe oOyJaroUIuXcsl B BBITIOJHEHUN
MIPOEKTHBIX M Y4eOHO-HMCCIIEIOBATENbCKUX pabOT, TeMaTHKa KOTOPBIX OIPENENIeTCSl y4UTeJIeM Ha
OCHOBE MMEIOIINXCS MAaTePHATbHO-TEXHUIECKUX PECYPCOB H MECTHBIX IPUPOIHBIX YCIOBHUH.

COIAEPKXAHUE OBYUYEHUA
10 KJIACC

ConepxaHre mporpammsl, BBIIEIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY I'OCYAAPCTBEHHOM
uroroBoi arrecranuu (['MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemenHast Ouosiorus — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTUSL OHOJIOTHH.
buonoruueckue Hayku U u3ydaemble UMU MpoOsieMbl. yHaaMeHTalbHbIe, IPUKIaIHbIE U MOUCKOBBIE
Hay4YHbIE UCCIIEI0OBAHUS B OHOJIOTHH.

3HaueHue Ouosiornd B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, csi3anHbie ¢ OUoNOTHEH. 3HaUeHHEe OMOJIOTUN B IPAKTHUECKOMN NEATENIbHOCTH YeJIOBeKa:
MEJIMLUHE, CEIbCKOM X0351CTBE, IPOMBIIUIEHHOCTH, OXPaHEe IPUPOIbL.

JdeMoHcTpanun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [Hapsun, Y. I'apseii, I'.
Mennens, B. U. Bepnaackuii, U. I1. IlaBnos, . . Meunukos, H. V. BaBunos, H. B. Tumodeen-
Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTUU C IPYTUMH HayKamuy, «CrucremMa OMOJIOTUYECKUX HAYK.

Tema 2. /KuBble cucTeMbI U MX U3yYEeHHE

XKusble cucTtemMbl Kak mHpeaMmeT uiyueHus Ouosoruu. CBOMCTBa KHUBBIX CHUCTEM: €IUHCTBO
XUMHUUYECKOTO COCTaBa, IUCKPETHOCTb U LEJIOCTHOCTh, CIOKHOCTh U YHOPSAOYEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CaMOOpPraHU3alMsi, CaMOBOCIPOU3BEACHHUE, Pa3APaXKUMOCTh, W3MEHUYMBOCTb, POCT M
pa3BUTHE.

YpoBHU OpraHu3alyu )KMBBIX CUCTEM: MOJIEKYIISIPHBIN, KIIETOUHbIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOM,  DKOCHCTEeMHBIM  (OMoreoneHoTHdeckuii), Ouochepusiii.  [Ipomeccsr,
MIPOUCXO/ISIINE B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO. JKU3HB Kak (popma cyliecTBOBaHUS
Marepuu. Hayku, nzydaroniye >kMBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHu3aluu.

W3ydyenne >xuBbIX cucTeM. MeTonasl Ouonoruyeckoil Hayku. HaOmroneHue, wu3MepeHUe,
SKCIEPUMEHT, CUCTeMaTu3auus, MertaaHains3. [loHATHE O 3aBUCUMON M HE3aBUCHUMOU INEPEMEHHOM.
[InanupoBanue skcnepuMmeHnrta. IlocraHoBka u mposepka runore3. HyneBas rumoresa. Ilonstue



BbIOOpKH u e€ gJoctoBepHOCTh. Pa3bpoc B Omosnormueckux JaHHbIX. OIIEHKAa JTOCTOBEPHOCTH
IIOJIyYEHHBIX  pe3ynbTaroB. IIpuumHBl UCKaXEHUs  pe3yapTaToB  3KcrnepumeHTa. Ilonstue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKH KU3HWY», «buonormueckue cuctembl», «CBOHCTBa
XKHUBOU MaTepumn», «YpOBHHU OpraHU3ally KUBOH Npupoasl», «CTpoeHNE KUBOTHON KIETKNY, « TkaHu
AKHUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEUECKOT0 Opranu3mMay, «buoreoreHos», «buochepa», «Merost
W3YYEHUS KUBOU MPUPOIBIY.

ObopynoBanue: nabopaTopHoe OO0OpyIOBaHME il TPOBEACHUS HAOIIOJCHUM, W3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTnueckas padora «/cnoyib30BaHue pPa3IMYHBIX METOJIOB [IPH U3YYEHUU KUBBIX CUCTEM).

Tema 3. Buosnorus KjieTku

Knetka — cTpykTypHO-(QyHKIIMOHAIbHAS €AMHULIA KUBOTO. VIcTOpHs OTKpBITUS KIeTKH. PaboThl
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHUH.

MeToap! MOJIEKYIISIPHOU M KJIETOYHOM OMOJIOTHUH: MUKPOCKOIIHS, XpoMaTorpadus, s1eKTpodopes,
METOJI MEUEHBIX aTOMOB, au(QepeHlnaIbHOe LEeHTPUPYrUpOBaHUE, KyJIbTUBUPOBAHHE KIETOK.
Uszyuenue ¢uxcuposannvix Kiemox. DIEKTPOHHAs MHUKpOcKomus. Kongokanvmas Mukpockonus.
Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [1IBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmuip! u cxembl: «CBETOBOM MUKPOCKOT, « DJIEKTPOHHBIM MUKPOCKOT», «lcTopus pa3BuTus
METOJI0OB MUKPOCKOITUN.

OO0opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpPOIPENapaTsl pacTUTENbHBIX, JKHUBOTHBIX M
OaKTepPHATBHBIX KJIETOK.

IIpakTHyeckasi padora «l3ydeHne METOMOB KJIETOYHOM Owuosoruu (xpomarorpadus,
anekTpodopes, nuddepennuranbroe neHnTpudyruposanue, [TLP)».

Tema 4. XuMuveckasi opraHn3anus KIeTKH

XUMHYECKUHI COCTaB KIETKH. Makpo-, MUKpO- U YJIbTPaMUKpPOAJIEMEHThl. Boja u €€ poib kak
pacTBOpHUTEIIS, PeareHTa, yd4acTUE B CTPYKTYPUPOBAHMM KIIETKH, TEILIOPEryJsalHMH. MuHepaabHbIe
BEllleCcTBa KJIETKU, X Onosoruueckas poJib. Pojab KaTHOHOB 1 @aHMOHOB B KJIETKE.

Opranuyeckue BelecTBa KIeTKU. bronornueckne nomumepsl. benku. AMUHOKUCIOTHBINA COCTaB
6enxoB. CTpyKTyphl 6e1K0BOM MoJieKysbl. [lepBuuHas cTpykTypa 6einka, nenTuHas cBsi3b. Bropuunas,
TpeTUYHas, YeTBEpTUYHas CTPYKTyphl. JleHarypanus. CsolictBa OenkoB. Knaccudukanus Oenakos.
buonoruueckue pynxium 6enxoB. [Ipuonsi.

VYraeBoasl. MoHOcaxapubl, AUcaxapujibl, OoJIMrocaxapuabl M mHojucaxapuisl. OOmmil nian
CTPOEHHUS U (PU3NKO-XUMHUUECKHE CBOMCTBA yIJIeBOA0OB. bronornueckue GpyHKIUU yriieBOI0B.

Jiunuapl. T'unpodunsHo-ruapodoOHsie cBoiicTBa. Kinaccudukanus nmunuaos. Tpuriaunepuss,
¢dochomunuapl, BockH, cTepouabl. buonornueckue (¢yHkumm JunuaoB. OOmmMe  cBocTBa
OMOJIOTUYECKUX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TIOTYIIPOHULIAEMOCTb.

Hyxneunnossie kucnotsl. [IHK u PHK. Ctpoenne HyknenHoBsIx kucioT. Hykneotuast. ITpuHnmn
komIuieMeHTapHocTu. [IpaBuno Yapradda. Ctpykrypa JJHK — nBoifnas crimpans. MecToHaxoXIeHHE
u 6uonornueckue ¢pynkuu JJHK. Bunet PHK. ®ynknuu PHK B knertke.

Crpoenne mousekynsl AT®. Makpospruueckue cBsa3u B Moiiekyine AT®. buosornueckue
¢ynkuuun  AT®. BoccraHOBIEHHBIE  TNEPEHOCUMKH, WX (QYHKUMHM B KIeTke. /[[pyeue
nykneozuompugocghamor (HT®). CexenupoBanue JJHK. Memoowr cenomuxu, mpanckpunmomuxu,
npOMeoMUKU.



CrpykrypHast Ouosiorus: OHOXUMHYecKHe W OHO(U3MYECKHE WCCICIOBaHUA COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpBI OMOMoieKya. Moodenuposanue cmpykmypol u YHKYUi OUOMONEKY1 U
ux xKomniaexkcos. Komnvromepuwiti ousaiin u opeaHudeckuti cuHme3 OUOMONEKY] U UX HENnpUupOOHbIX
aHano2os.

JdeMoHcTpanuu

[Hoptpersr: JI. Ilomunr, Jx. Yorcon, ®@. Kpux, M. Vunkunc, P. ®panxiun, ®. Coanrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XMuMAYECKUX AJIEMEHTOB B HEXUBOW NIpUpoJiey», «Pacnpenenenne
XMMUYECKUX 3JIEMEHTOB B KUBOW TPUPOICH.

Tabmuuer u cxemsl: «llepuoanyeckas TabIUIIAa XUMUYECKUX AIEMEHTOBY, «CTPOCHHE MOJICKYITbI
BOJbI», «BemecTBa B coctaBe opranu3zmMoB», «CTpoeHHe MoJIeKynbl Oenka», «CTpyKTyphl OelKOBOM
MoOJIeKynb», «CTpoeHHe MOJIEKYN YIieBoAoB», «CTpoeHHe MOJeKyn JIUnuioB», «HykiaenHoBbie
KUCTOTB», «CTpoenue MoseKkyiasl ATO».

ObopynoBaHue: XUMUYECKast IOCyJia U 000pyJ0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHe OEJTKOB C MOMOIIbIO KAY€CTBEHHBIX PEAKITUI».

JlaGoparopnass padora «lccienoBanne HYKJIEMHOBBIX KHCJIOT, BBIACICHHBIX W3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema S. Ctpoenne n pyHKIUM KIETKH

Tumbl  KIIETOK: dJyKapuoOTHYecKas U TpokaproThdeckas. CTpyKTypHO-(QYHKIIMOHATbHEIE
00pa3oBaHUs KIETKH.

Crtpoenue npokapuoTHuecko kieTku. Kierounas cteHka Oaktepuili m apxeil. OcoOeHHOCTH
CTPOCHHS TeTepOTPOPHON M aBTOTPOGHON MPOKAPHUOTHUECKUX KJIETOK. MecTO M poJib MPOKApUOT B
OMoILIEHO3aX.

Ctpoenne W (PyHKIMOHMPOBAHHWE OJYKApUOTUYECKOW KieTkd. I[lmazmarnueckas memOpaHa
(urazmanemma). CTpyKTypa Imiia3MaTudeckoil MeMOpaHsl. TpaHCOPT BEHIECTB Yepe3 MIa3MaTHIECKYIO
MeMOpany: naccuBHbIA (muddy3usi, obneraénnas auddys3us), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIN
akTuBHbIN TpaHcropt). [lomynponunaemocts MeMmOpanbl. PaGoTa Harpuii-kanueBoro Hacoca.
DOHJOUMTO3: MNHHOLUTO3, (arouuto3. ODx3o1mmTo3. Kierounas crenka. CrpykTrypa U (GyHKIUU
KJICTOYHOW CTEHKH PACTCHH, IPHOOB.

Hurtommazma. Ilutozons. ILlutockener. JIBwkeHwe 1urToriasmbel. OpraHouabl  KIETKH.
OpHoMeMOpaHHBIE OpraHouAbl KIETKU: sHaomiazmatudeckas cerb (OIIC), ammapar [ombmxw,
JTU30COMBI, UX CTpOeHUE U PyHKIMU. B3aMOCBs3b 0THOMEMOpPaHHBIX OPraHONA0B KiieTku. CTpoeHue
TPaHyISIPHOTO PeTUKyinyma. Mexanuzm Hanpaenenus oenrxog ¢ JIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KJIETOYHBIX MeMOpaH. [maakuili (arpaHynsipHBIA) SHAOIUIA3MATHUYECKUN PETUKYITYM.
Cekperopnass ¢yukuus amnmapara [onpmxu. Moougurkayus 6enkoe 6 annapame [ onb0dicu.
Copmuposka 6enxos 6 annapame I onvocu. TpaHCIIOPT BEIIECTB B KJIETKe. Bakyosian pacTUTENbHBIX
kietok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPTaHOWABI  KIETKUA: MHTOXOHApPUHW, TUIACTUABL.  [lpoucxoocoenue
mumoxonopuii u naacmuo. Cumoduoeenes (K.C. Mepeowckosckuii, JI. Mapeynuc). Ctpoenue u GyHKIIUU
MUTOXOHAPUI W TuiacTui. [lepBUyHBIE, BTOPUYHBIE W CIOXKHBIE IMIACTUIBI (POTOCHHTE3UPYIOIINX
9yKapuoT. XIJIOPOIIACTHI, XPOMOILTACTHI, TIEHKOMIACTHI BBICIIUX PACTCHHIA.

HememOpanubie opranouns! kietku CTpoeHne U GyHKIIMH HEeMEMOPAHHBIX OPraHOUI0B KIETKH.
PuGocomel. Ilpomescymounvie ¢huramenmol. MUKPODUIAMEHTBI. AKMUHOBblE MUKPOQDUIAMEHMNDL.
MplieyHble KICTKH. AKMUHOBble KOMNOHEHMbL HeMbluleyHblX Kiemok. MukpoTpybouku. KieTounsrii
neHtp. CTpoeHue M JBWKEHUE XKI'YTUKOB U pecHHYeK. MHKpOTpyOOUKH HUTOIIa3Mbl. LleHTpHoms.
benxu, accoyuuposannvle ¢ muxpogunamenmamu u mukpompyoouxkamu. Momopmvie 6enxu.

Snpo. Obosouka siapa, XpOMaTUH, KapuoILIa3Ma, SAPBIIIKY, UX CTpOeHUE U (PyHKUIUU. SIaepHbIit
6enkoBbIit MaTpuKe. [IpocTpaHCTBEHHOE PACTIONIOKEHUE XPOMOCOM B HHTEp(Da3HOM sifipe. Dyxpomamun



u eemepoxpomamun. beaxu XpoMaTHHA — TUCTOHBL. JJuHamuka A0epHotl 06010uKu 8 Mmumose. HoepHulii
mpancnopm.

Knerounsle BxmtoueHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTUTENBHOM,
KUBOTHOM, TpUOHOI).

demoncrpauuu. Iloprpersi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE SYyKapHOTHYECKOH KIEeTKn», «CTpOeHHE >KMBOTHOU KIETKM»,
«CtpoeHue  pacTuTenbHOW  KieTku», «CrTpoeHune  MHUTOXOHApUM», «Sapo»,  «CrtpoeHue
MPOKAPUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOINpEnapaTbl PacTUTEIbHbBIX, >KMBOTHBIX KIETOK,
MUKpOTpenapaTbl 0aKTepruaIbHbIX KIETOK.

JladopaTopHas padora «/3ydeHne cTpoeHus KJIETOK pPa3IMuYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbD».

JlabopaTopHnass padora «VccnenoBanue IUIa3sMoONM3a U JIEIUIA3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U NMpeBpPaLlicCHUe JHEPTUH B KJIETKe

AccUMWIALMS W JTUCCUMWIIALIMSA — JBE CTOPOHBI Meraboiu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOQHBIA U TeTepoTpodHBI. YyacTue Kuciaopojia B OOMEHHBIX MpoIleccax. DHEPreTHUecKoe
obecnieuenue kinetku: npespauieHne AT® B oOMeHHBIX mpoueccax. PepMEHTATUBHBIA XapakTep
peaknuii KJIeTOYHOro merabonm3ma. DEepMEeHTHI, WX CTPOCHHE, CBOMCTBA M MEXAaHHW3M JICUCTBUS.
KogepmenTsl. OTianuus GepMEHTOB OT HEOPraHUYECKUX KaTalnu3aTopoB. benku-akTuBaTopsl U OesIKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEeaKLUi OT pa3INYHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpPraHMYECKUX BenlecTB B KieTke. DorocuHTe3. AHOKCUceHHbll U
oxcueennbvlll pomocunmes y baxkmepuii. Ceemocobuparowue nuemenmsl U NUSMeHMbl peaKyuoOHHO20
yenmpa. Ponb Xja0poruiactoB B npouecce Gorocunte3a. CBetoBas u TeMHOBast (pas3bl. Pomoovixanue,
C3., C4- u CAM-munst pomocunmesa. IIponykTuBHOCTH oTOCHHTE3a. BiusiHue pa3nudHbIx GakToOpoB
Ha CKOpOCTh (poTOCUHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHTte3. Pa3HooOpa3zue OpraHu3MOB-XEMOCHMHTETHKOB: HUTpU(UUUpYIOLINE OakTepuH,
Kene300aKkTepun, cepoOakTepuu, BOJOPOIHbIE OaKTepruu. 3HaU€HHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buasl Opokenus. I[IpogykTsl OpokeHMS M HX HCIIOJIb30BaHUE
4eJI0BeKOM. AHa’pOOHBIE MUKPOOPraHU3Mbl KaK 00bEKThI OMOTEXHOJIOTUU U BO30YAUTENIN OOJIE3HEH.

AspoOHBIe OpraHu3Mbl. JTanbl 3HepreTuyeckoro ooMena. [loaroroBurensHelii 3tan. ['mukoaus —
OECKUCIOPOJHOE PACIEIIEHHE TTIIOKO3BI.

buonorudeckoe OKHCIEHHE, WIM KIETOYHOE JAplXxaHue. Poib MUTOXOHIpHMM B Ipoueccax
ouonornyeckoro okucieHus. Luknumueckue peakuuu. OxucnutensHoe GochopunrupoBanue. Iuepeus
membpannoeo  2paduenma npomonos. Cummes ATD: paboma npomonnou ATD-cunmasoi.
[IpeumymectBa a’poOHOro MyTH OOMEHa BEIIECTB Mepell aHadpoOHbIM. (P(PEeKTUBHOCTh
SHEPreTUYEeCKOro 0OMeHa.

JdeMoHcTpanuu

IToprpersr: [Lx. IIpuctmm, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, II
Mutuem, I'. A. 3aBap3uH.

TaGnuue! u cxemsl: «@oTocuHTE3», «IHEPreTUUecKuit ooMen», «brocunres 6enka», «CtpoeHue
bepmeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, OOOPYAOBAHHE JUIS MPUTOTOBICHHS IMOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopatopHas pabora «/3yueHHe KaTaIUTHYECKOH aKTUBHOCTU (epMEHTOB (Ha MpuMepe
aMuUJIa3bl WIK KaTanas3bl)y.



JlaGopaTopHas padora «/3yueHne (pepMEHTATHBHOI'O pacUICIUICHHs MEPOKCHIA BOAOPOJa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopuas padora «CpaBHeHHE IPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3ay.

JlaGopaTopuasi pa6ora «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HacnencreenHast MHGopManus U peajau3alnus eé B KiIeTke

Peakuuu matpuyHoro cuntesa. [IpyHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CUHTE3A.
Peanmzanus nacnexctBeHHOH WHpopmanuu. ['eHeTmdyeckuit Koi, ero cpoiicTBa. TpaHckpunuus —
Marpuunblii cuHTe3 PHK. IIpmHOune! TpaHCKpunumuu: KOMIIEMEHTApHOCTh, AHTUIIAPAJUIECIBLHOCTD,
acumMmeTpuuHoCTh. Cospesanue mampuunvix PHK 6 aykapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ aramel. Yuactue TpancnmoptHeix PHK B OwmocuHTe3e Oenka. YcioBust
O6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Ponb pubocom B OnocuHTtese Oernka.

Coepemennvie npedcmaenenus o cmpoenuu 2enog. OpraHuszanusi T€HOMa Yy HIpPOKApUOT U
syKapuoT. Perymsiuusi akTUBHOCTH T€HOB Yy mpokapuot. ['unoresza onepona (®. XKakoo, XK. Mano).
MonekynapHvle mexanusmuvl dKCnpeccuu 2eHos y sykapuom. Ponv xpomamumna 6 pezynsyuu pabomoi
2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. Kietounslii romeocras.

Bupycel — HekneTouHble (POPMBI KU3HU U 00IUTaTHBIE Mapa3uThl. CTpOeHHe MPOCTHIX U CII0KHBIX
BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuswenuwiii yukn J[HK-codepacawux eupycos, PHK-
cooeparcawux eupycos, bakmepuogacos. Oopamuas mpancKpunyus, pesepmasa, uHmezpasd.

Bupycurie 3a0oneBanus denoBeka, KUBOTHBIX, pacteHuit. CIINJ], COVID-19, commansHbie n
MEJUIIMHCKUE MPOOIEMBIL.

Buoungopmamuka: unmeepayus u ananus 6omvwux maccusos («bigdatay) cmpyxmypmvix
ouonocuueckux oaunvix. Hanomexnonocuu 6 ouonocuu u meouyuwe. Ilpoepammupyemole ynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcme.

Hemonctpaumu. Iloprpertsr: H. K. Konsuos, /1. 1. UBanoBcKui.

Tabmuub! u cxembl: «buocunTes 0enkay, «I'eHeTnaeckuit Koy, «Bupyce», «bakrepuodaruy.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslit nuuki, ero nepuonsl u perynsiuua. Uatepdasza u muros. OcoOEHHOCTH MPOLECCOB,
nporekaomux B uHTepdaze. IloaroroBka  kietku K  jgeneHuro.  [IpecuHTeTHueckuit
(MOCTMUTOTUYECKHIT), CHHTETHYECKHMI W IOCTCHUHTETHYECKHH (MPEMUTOTUYECKHI) MEpUOJbI
nHTEep(da3hI.

Marpuunsiii cunte3 JIHK — permukanus. [Hpunmuner permukanuu JJHK: koMmiiemeHTapHOCTS,
MOJYKOHCEPBATUBHBIM CUHTE3, aHTUINapauieabHOCTh. Mexanusm perumkanuun JJHK. Xpomocowmsl.
Crpoenue xpomocoM. Tenomepsl M Tenomepaza. XPOMOCOMHBI HAOOp KIETKH — KapUOTHIL.
JIMTIIONAHBIN U ratuIouAHbBIN Ha0Opbl XpoMOCOM. ["'oMoTOornYHbIE XPOMOCOMEI. [10J10BbIE XPOMOCOMBI.

Jenenue knetkn — muto3. CTaguym MHUTO3a M MPOUCXOALIME B HUX MPOUECChl. TUMbl MUTO3A.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3a.

Perynsus MuToTHUecKOro IUKIa KiIeTku. [IporpaMmmupyemast kietoyHas rudensb — arnomnros.

Knerounoe s1po, XpomMocoMbl, (QYyHKIMOHaJIbHAash TE€HOMUKA. Mexanuzmwvl npoaughepayuu,
ouppepenyuposxu, cmapenus u eudberu xnemox. «lLugpposas xknemkay» — OuouHgopmamuueckue
MoOoenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuuer u cxembl: <«KH3HEHHBIH LUK KIETKW», «MuTo3», «CTpoeHHE XpOMOCOM»,
«Pemmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapaTsl: «MHTO3 B KI€TKaX KOPELIKa JIyKay.

JlabopaTopHasi pa6ora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnas pabdora «HabmoneHne MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MHUKpOIpenaparax)».



Tema 9. CTpoeHue 1 QyHKIIMM OPraHU3MOB

Buonornyeckoe pasnooOpasue opraHu3mMoB. OJHOKIETOUYHbIE, KOJOHHAIbHBIEC, MHOTOKJICTOYHbIE
OpraHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEACATEIBHOCTH OJTHOKIETOYHBIX OpraHu3MoB. bakrepun, apxeu,
OJTHOKJICTOYHBIE I'PUOBI, OAHOKIETOYHBIE BOJOPOCIH, APYrUe NpOTUCTHL. KoOHNaNbHBIE OPraHu3MBl.

B3anMocCBsI3p 4yacTeli MHOTOKJIETOYHOIO OpraHusMa. TKaHM, OpraHbl U CHUCTEMbl OPIaHOB.
Opranusm Kak enuHoe Lejnoe. 'omeocras.

Txanm pactenuit. TuUIbl pacTUTENBHBIX TKaHEH: 0OpazoBaTeNbHAS, MMOKPOBHAS, MPOBOISAIIA,
OCHOBHasA, MexaHudeckas. OCOOCHHOCTH CTpOeHHsI, (QYHKIMI M pPAcIOJIOXKEHUs TKaHEH B opraHax
pacTeHui.

TkaHM XUBOTHBIX M Ye€JIOBEKa. THIBI )KMBOTHBIX TKAHEW: SMHUTENNAIbHAs, COCIWHUTEIbHAS,
MblllleyHasi, HepBHass. OCOOEHHOCTH CTpPOEHUs, (PYHKUMH U pacHoJIOKEHUs TKaHE B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M TeHEpaTHBHBIE OpraHbl pacTeHui. OpraHbl U CHCTEMbI OPIaHOB
JKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CHCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHBbIil 1 BHyTpeHHNH cKeneT. CTpOEHUE U TUIIbI COEAMHEHUS KOCTEH.

JIBukeHre opraHu3MoB. J[BU)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMAHOE, KI'YTHKOBOE,
pecHnuHoOE. J[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIIM3MBI M HACTHH. J[BMKEHHE MHOTOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MblleuHas cuctema. Peduiekc. CkeneTHble MBIIIIBI M UX paboTa.

IIntanne opranmsmoB. lloryomeHne BOABI, YIJICKUCIOIO Ta3a M MHUHEPAIBHBIX BEILECTB
pactenusaMu. [Intanue XUBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPHUKIETOYHOE NuIeBapeHue. IIuranne
MIO3BOHOYHBIX JKMBOTHBIX. OTHENBl NUINEBAPUTEIBHOTO TpakTa. [IWIeBapUTENbHBIE JKEJIE3BI.
[InmeBapuTenpHas CHCTEMA YEJI0BEKA.

Hpixanue opranusmoB. Jlpixanwe pacteHuid. Jlprxanuwe xuBOTHBIX. Juddy3us rasor uepes
oBepxHOCTh KineTku. KoxxHoe npixanue. JprxarenbHast HoBepXHOCTh. JKabepHoe 1 IErouHoe AbIXaHue.
JIpIXaHHe TO3BOHOYHBIX JXMBOTHBIX M 4YEJIOBEKA. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS JIETKUX
II0O3BOHOYHBIX )KMBOTHBIX. JlpIXaTeabHasi CUCTEMA YeJIOBeKa. MeXaHu3M BEHTUJIALMY JIETKUX Y NTUL U
MJIEKONUTAOMUX. Peryssiuus npixanus. J{pixarenbHbie 00bEMBI.

Tpancnopr BemecTs y opranu3mMoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIOPT BEIECTB Yy
*KUBOTHBIX. KpoBeHOCHas cucreMa n e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XKMBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHbIE cOCyAbl U KpoBb. Kpyru kpoBooOpamieHHs. OBOJIIOIMOHHbIE
YCIOXKHEHHUS CTPOEHHMsI KPOBEHOCHOM CHCTEMbI IIO3BOHOYHBIX XHMBOTHBIX. Pabora cepama u eé
peryianus.

Beiaenenue y oprannsmoB. Beinenenue y pacrenuid. Beinenenue y xkuBoTHbIX. COKpaTUTEIbHBIE
Bakyosau. Opransl BblIeneHUs. DUIbTpalus, ceKpeuuss U oOpaTHOE BCAaChIBAHUE KaK MEXaHHU3MbI
pa0oTbl opraHoB BblAeNeHHUA. CBs3b MOJOCTH TeNa ¢ KPOBEHOCHOHN M BBIIACIUTEIBHON CHCTEMaMH.
Bbinenenne y NO3BOHOUYHBIX JKMBOTHBIX M uenoBeka. llouku. CrpoeHue M (pyHKIMOHMpPOBaHHE
HeppoHa. OOpa3zoBaHNUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3allluTa Y OJHOKJIETOYHBIX OpraHu3mMoB. Cropel OakTepuid U LIUCTHI
MIPOCTENIINX. 3allUTa y MHOTOKJIETOUHBIX pacTeHui. Kyrtukymna. CpeacTBa MacCUBHON M XMMHYECKON
3a1UThl. OUTOHLMUBL.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX NPOM3BOJHBIE. 3alllUTa OpraHu3Ma OT
6one3neid. IMMmyHHas cuctema yenoBeka. KieTouHblif ¥ rymMopanbHbIi UMMYyHUTET. BpoXaEHHBIA 1
npuoOpeTéHHbIN crnennpuueckuii UMMyHUTeT. Teopus KiIoHaJbHO-celneKTHuBHOro mmmynurera (II.
Opmux, ®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Posib BpOXIEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.



PazmpaxuMocCTs U perynsuus y opranu3MoB. PazapakxuMocTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBBIE BeleCTBA U UX 3HAYCHUE.

HepBHas cuctema u pedieKTopHasi peryisnus y >KHBOTHBIX. HepBHast cuctema U €€ OTHCIbI.
DBOJIIOIIMOHHOE YCJI0KHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OT/ENbI FOJIOBHOTO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. be3ycioBHbIC U YCIOBHBIE pe(ICKCHI.

['yMopanbHas perynsius v SHI0KpUHHAS CUCTeMa )KUBOTHBIX U uesioBeka. XKenes3bl SHIOKPUHHOM
CUCTEMBbl U MX TOPMOHBL JlelicTBME TOPMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPUHHOW CHCTEM.
l'mmoranamo-runoduzapHas cucrema.

demoncrpauuu. Iloprper: Y. I1. IIaBnos.

Tabmumer u  cxembl: «OIHOKICTOYHBIE BOAOPOCTN», «MHOTOKIECTOYHBIE BOIOPOCIHY,
«bakrepuny», «lIpocreiimue», «Opranbl IBETKOBBIX pacTeHU», «CHCTEMBl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHeEe CTpOEHHE HAaceKOMBbIX», «TkaHum pacreHmit», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue crebms», «CTpoeHHe JTUCTOBOM IUIACTUHKNY, «TKaHU XKUBOTHBIX», «CKeleT 4elIOBEeKay,
«ITumeBapurensHas cucrteMa», «KpoBeHocHass cucremay, «JlpixarenpHas cucrema», «HepBHas
cuctemay, «Koxa», «MpImiednast cucreMa», «BbiaenurenbHas cucteMa», « JHIOKPUHHAS CUCTEMa,
«Ctpoenne Mbimp», «MmmyauteT», «KumednomnonoctHeiey, «CxeMa THATAHUS PACTECHUN,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue rulipel», «CTpoeHHE TIaHApUNY,
«BHyTpeHHee CTpoeHHe N0KACBOTO YepBsi», «HepBHas cucrema peidy, «HepBHas cucTema JISITYIIKN,
«HepBHast cucrtema mnpecmbikaromuxcs», «HepBHas cucrema nrTuny», «HepBHasg cucrema
MIeKonuTamux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpOIpenapaTbl OJHOKJIETOUYHBIX OpPraHU3MOB,
MHKpOIIpenapaTsl TKAHEW, PaKOBHHBI MOJUIOCKOB, KOJUIEKIMM HACEKOMBIX, HUIJIOKOXKHUX, >KUBBIC
9K3eMIUIAPhl KOMHATHBIX pAacTeHUM, repOapuy pacTeHUM pa3HBIX OTNENOB, BJIaXKHBIE IpernapaTbl
XKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opynoBaHue AJsl JAEMOHCTPAlMU MOYBEHHOTO M BO3AYIIHOTO MHUTAHUS PACTEHUM, pacCIIETICHUS
KpaxMaja U OelkoB moj jAeWcTBUeM (epMEeHTOB, 000pYyAOBaHME JUIsl AEMOHCTpPALMU OIBITOB IO
M3MEPEHUIO JKU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX JBWKEHUN, MOJEIHN TOJIOBHOIO
MO3ra pa3Iu4HbIX )KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHEeil pacTEeHUI».

JlaGopaTropHas padora «/3yueHne TKaHei 5KUBOTHBIX).

JlabopaTopHas padora «/3yueHue opraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PasMHOKeHHMe U Pa3BUTHE OPraHU3MOB

@opMBl pa3MHOKEHHS OpPraHU3MOB: Oecrionoe (BKIIOYas BEreTaTHMBHOE) W IOJIOBOE. Bubl
0€ecI0I0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pasmuoxxenue. [lonoBsie kneTku, wim ramersl. Meito3. Craauu meno3a. IloBenenue
xpoMocoM B Meno3e. Kpoccunrosep. buonornueckuii cMbIci Melio3a U MOJIOBOTO mpouecca. Meio3 u
€ro MeCTO B ’KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoapimeBoe passuthe. ['amerorenes y >kuBOTHBIX. [lonoBbie kene3nl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KJIeTOK. CriepmaroreHes u ooreHes. CTpOE€HHE MOJTOBBIX KIETOK.

OmnonoTBOpeHre W SMOpHOHATBHOE pa3BUTHE KUBOTHBIX. (CHMOCOOBI OMIIOJOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DOMOPHOJOTHS — Hayka O pa3BUTUHU
opranu3MoB. Mopghozene3 — oona uz 2naguvix npoonrem smopuonocuu. Kouwyenyus mopgoecernos u
Mmooenu mopghozeneza. Ctaauu SMOpUOTEHE3a )KUBOTHBIX (Ha mpuMepe Jsarymkn). Jpobnenue. Turmbl
npobnenus. [Jemepmunupogannoe u HedepmMuHupogannoe oOpobaenue. bBracmyna, munwvt Onacmyn.
OcobenHocTH JPOOIEHUS MIIEKOMTUTAIONINX. 3apOIbIIIEBbIC TUCTKH (TaCTPYISAIHS). 3aKIaJKa OpraHoB
U TKaHEd W3 3apOJbILICBBIX JIMCTKOB. B3anMHOE BIIMSHUE YaCTEN pPa3BHUBAIOLIETOCA 3apOJblia
(aMOpuoHanbHas MHAYKLUMS). 3aKiajKka IUlaHa CTPOCHMS >KUBOTHOTO KaK PE3yJIbTaT HUEPapXHUECKHUX



B3aMMOJICHCTBUI I'eHOB. BrusiHue Ha SMOpHOHAIBHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIICH
Cpenpl.

Poct u pasutue xuBoTHBIX. [locTamMOpuoHanbHeld niepuon. IlpsiMoe u HempsiMOe pa3BUTHE.
Pa3BuTne ¢ Metamop}o30M y 6€CII03BOHOYHBIX M IIO3BOHOYHBIX )KHUBOTHBIX. BHOJIOTHUECKOE 3HAYCHHE
MPSIMOTO M HEMPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE B MPUPOJIE. THUIIBI pocTa )KUBOTHBIX. DakTophl
PETYIISIIMA POCTA KUBOTHBIX M 4enoBeka. CTaguu MOCTIMOPHUOHAIBLHOTO Pa3BUTHS Y )KHUBOTHBIX U
gyenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHre U CMepTh Kak OMOJIOTHIECKHE TIPOIIECCHI.

PasmHuoxenne u passutHe pacteHuil. ['ameropur u cnopodut. Meiio3 B )KM3HEHHOM LIUKJIIE
pactenmii. OOpa3oBaHue CHOp B Ipoliecce Meiosa. ['ameroreHe3 y pacrenuii. OmiogoTBOpeHHE U
pa3BUTHE PACTUTEIIbHBIX OpPraHu3MOB. JIBOWHOE OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacCTCHUM.
OO6pazoBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbI PErysiii OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpauuu

[Moptpetst: C. I'. HaBamun, X. llInemasn.

Tabmuubpl u cxembl: «BereraTuBHOe pasmMHOXeHUE», «THIBI OECroIOTO Pa3sMHOKEHHS,
«Pa3MHOXEHHE XJIaMUJIOMOHANb», «Pa3MHOKEHHE 3BIJIEHBI», «Pa3MHOXKEHHE TUIAPBD, «Meio3y,
«Xpomocomely, «l['amerorenesy», «CTpoeHUE SMIEKIETKH W CrepMaro3onaa», «OCHOBHBIE CTaIuU
oHTOreHe3a», «IIpsimoe u Henpsimoe pa3BuTHE», «PazBuTHe Maiickoro kyka», «Pa3BuTue capaHum»,
«Pa3ButHe nsrymkn», «J[BoifHOE€ OIJIOMOTBOPEHHE Yy IIBETKOBBIX pacTeHHi», «CTpoeHHE CeMsH
OJHOJIOJIbHBIX U ABYIOJBHBIX PACTEHUI», «KU3HEHHBIA UK MOPCKOW KamyCThl», « KU3HEHHBIN 1IUKII
MXa», «JKU3HEHHBIN UK TAaOPOTHUKAY, «KM3HEHHBIA LMK COCHBI.

O6opynoBaHue: CBETOBOM MHMKPOCKOT, MHKPOIpENaparhl SUIEKIETOK W CIEePMaTO30HU/IOB,
MoJenb «L{UKT pa3BUTHUS JIATYIIKIY.

JlaGoparopHas padora «/3ydeHne CTpOEeHHS MOJOBBIX KJIIETOK HA TOTOBBIX MUKpOMpenapaTax».

IIpakTuyeckas padora «BpIsIBI€HME TPU3HAKOB CXOJCTBA 3apOABIIICH IMO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHe OpraHoB pa3MHOKEHHUSI BBICIIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIICHHsI U pa3BUTHS T€HETHUKU Kak Hayku. Pabotel I'. Menaens, I'. ne @pusa, T.
Moprana. Ponbs oredecTBeHHBIX Y4€HBIX B pa3Butum reHetuku. Padorer H. K. Komermosa, H. U.
Basuiosa, A. H. benosepckoro, I'. 1. Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbIE T€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJOrMYHBIE XPOMOCOMBI, aJJIEJIbHBIE T'€HBI,
albTEPHATUBHBIE NPU3HAKH, JOMHHAHTHBIA M PELIECCHUBHBIN IMPU3HAK, TOMO3MIOTa, I'€TEPO3UTOTa,
qyucTas JUHUS, TUOpHUIbI, TeHOTHM, (eHoTturl. OCHOBHBIE METOJIbI T€HETUKH: THOPHI0IOrHYECKUH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-TEHETHUECKU.

JdeMoHcTpanun

IToptpersr: I. Mengens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. . Basuios, A. H.
benozepckuii, I'. /1. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodeen-Pecosckuii.

Tabnuie! u cxembl: «MeTobl TEHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopnas padora «/Ipozoduna kak 00bEKT TeHETUIECKUX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemmBanue. [lepBeiit 3akoH MeHaenss — 3akOH €IUHOOOpaszus THOPHIOB
nepBoro nokojeHusa. [IpaBuno gomuHupoBanus. Bropoit 3akoH Menzaens — 3aKOoH pacllerieHus
npu3HakoB. [{uTonorudeckre 0CHOBEI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 4iuCcTOThH TaMeT.

AHanuzupyroliee ckpemuBanue. IIpomexyTouHslid XapakTep HacienoBaHus. Paciienienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpeniuBanue. TpeTtuii 3akoH MeHJens — 3aKOH HE3aBHCHMOTO HACIIETOBAHUS
npu3HakoB. [luTonoruueckre OCHOBBI TUTHOPHUIHOTO CKPEIUBAHUS.



CueruieHHOE HacenoBaHue npu3HakoB. Pabotel T. Moprana. CuernieHHOe HaclieI0BaHUEe T'eHOB,
HapylLIEHNE CLEIICHU MEKy FT€HaMH. XpOMOCOMHAasl TEOPUs HACJIEICTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBIH MEXaHU3M OIpEAEICHUs] Ioja. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi U TeTepOTaMeTHBIN I0JI. I'eHeTHYecKast CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.

I'enotun kak wenoctHas cucrema. [lmedoTponuss — MHOKECTBEHHOE JCWCTBUE TI€Ha.
MHuoxecTBeHHBIN aienu3M. B3auMojeiicTBre HeaenbHbIX reHoB. KoMrmieMeHTapHOCTh. DnucTas.
[Tomumepusi.

I'eHeTHYeCKUit KOHTPOJIb PA3BUTHS PACTCHHUIA, )KUBOTHBIX M YEJIOBEKA, a TAKKE (PU3HOIOTHUSCKUX
MPOIIECCOB, TOBEJACHUS W KOTHUTHBHBIX (yHKIWHA. [eHeTHmueckne MeXaHWU3Mbl CHMOHWOTEHE3a,
MEXaHU3MbI B3aUMO/ICHCTBUSI «XO35IMH — MMAPA3UT» U «XO35TUH — MUKpOOHOM». [ eHeTHUeCcKue acreKThl
KOHTPOJISI U U3MEHEHHU S HACIEACTBEHHON NH(OPMAITUHU B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

demoncrpauuu. Iloprperst: I'. Mennens, T. Mopras.

Tabmuupsr u cxembl: «llepBelii 1 BTOpoil 3akoHBl Menaens», «Tperuil 3akoH Mennemnsy,
«AHanuzupyrolee ckpeuiuBanuey, «Henonnoe nomuHupoBaHue», «CIEMIEHHOE Haclel0BaHUe
MPU3HAKOB y JApo3oduiby, «l'eHetnka mona», «Kapuotun uenoseka», «Kapuotun apo3oduib,
«Kapuotun ntuuk», « MHOKECTBEHHBIN AJIIETU3M», «B3auMo1eiCTBHE T€HOBY.

O6opynoBanue: Mojeidb JUIs JAEMOHCTpallMd 3aKOHOB €AMHOOOpa3usi THOPUAOB TIEPBOTO
MOKOJICHHUST M paclleIUIeHus NPU3HAKOB, MOJENb JUId JAEMOHCTpAallMd 3aKOHa HE3aBHCHMOIO
HacCJIeJOBaHUSl TMPU3HAKOB, MOJENb JUISl JEMOHCTpPAIMU CIETUIEHHOTO HAacjeAOBaHUs TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3zoduia.

IIpakTHyeckasi padora «/3ydueHne pe3yabTaTOB MOHOTHOPHUIAHOTO CKpEIIMBAHUSA Y
TPO30(UITBD».

IIpakTnueckas padora «/3ydyeHnue pe3yabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PUIBDY.

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

BsaumoneiicTBue renorumna u cpepl npu popMupoBanuu ¢peHorumna. Mi3MeH4nBOCTh IPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIC IPU3HAKK. BHIBI HW3MEHYMBOCTH: HEHACJIEICTBEHHAas U
HacJeJACTBEHHAs.

MonudukanronHass u3MeHYMBOCTh. Ponb cpeasl B (GOpMUPOBaHUM MOJIU(DUKAIIMOHHOM
u3MeHunBocT. Hopma peakuuu mnpusHaka. Bapuanuonsbslii psn u BapuauuoHHas kpubas (B.
Noranncen). CoiicTBa MOAU(PUKAITIOHHON U3MEHUYUBOCTH.

l'enotTunuueckass u3MeHUMBOCTh. (CBOWCTBA T€HOTUIIMYECKOW  HW3MEHUMBOCTU. Bunsl
TeHOTUITNYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KoMOunaTtiBHas M3MEHYMBOCTh. Mei03 M TOJOBOM MpOLIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYUBOCTH. POilb KOMOMHATMBHONW M3MEHUMBOCTH B CO3JaHUU T€HETHYECKOTO pa3HOOOpas3us B
npezesax 0JHOr0 BUAA.

MyranroHHas ”3MEHYUBOCTh. Bubl MyTanuii: reHHbIe, XpOMOCOMHBIE, FTeHOMHbIE. CTIOHTaHHBIE
Y UHAYLUPOBaHHbIE MyTallUU. SIAepHbIe U IUTOIIa3MaTuueckue Mmyrauui. CoMaTUuyecKue v MoJIOBbIE
MyTtaiuu. [lpyuvHBl BO3HUKHOBEHMsS] MyTauMil. MyTrareHsl M HMX BIMSHHE Ha OpraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKOH TOMOJIOTMUECKHX pSAJ0B B HACIEACTBEHHOM
n3menunBoctr (H.U. BaBunoB). BHesaepHas n3MEeHUMBOCTH M HACTIEACTBEHHOCTb.

Onueenemuka u 3SNUSEHOMUKA, pOJb  INUSEHEMUUECKUX (DAKmopo8 8 HACIe008aHUU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

Hemoncrpaumnu. Iloprpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumer u cxembl: «Buasl w3MeHYHBOCTHY, «MoaudukalmoHHas W3MEHUYUBOCTHY,
«KoMOuHaTHBHAsT M3MEHYMBOCTHY», «Meiio3», «OmnogorBopeHue», «l'eHeTnueckue 3a0o0lieBaHUs
4yenoBeKay, « Buabl Mmyranuny.



OGopynoBaHue: >KHBbIE M TepOapHbIC SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PHUCYHKHU
(pororpadun) )KUBOTHBIX C Pa3TMYHBIMUA BUJAMU H3MEHYUBOCTH.

JlaGopaTopuasi padora «VccnenoBanrue 3aKOHOMEPHOCTEH MOAU(PUKAITUOHHON N3MEHUYUBOCTH.
[TocTpoeHne BapualMOHHOTO psiia ¥ BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrauuu y 1po30(}uisl (Ha TOTOBBIX MUKPOIIpENIapaTax)y.

Tema 14. I'eHeTHKA YejlOBEKA

Kapuortun yenoBeka. MexayHapoiHas MmporpaMma HCCIIEIOBaHMs T€HOMa 4esloBeKa. MeTo bl
M3Y4YEHUSI TEHETHKHU Y€JIOBEKa: T€HEAIOTUUECKUM, OJTM3HEIIOBBIN, IIMTOTCHETUYECKUH, MOMYISIIUOHHO -
CTaTUCTHYECCKUI, MOJICKYJISIPHO-T€HETHYECKUH. CoBpeMeHHOE ompeieJIcHue TeHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHME, TI'€HOTUIIMPOBaHUE, B TOM uyucie ¢ nomombto [IIP-ananusa.
HacnencrBennbie 3a0oneBanus 4denoBeka. ['eHHbIE W XpOMOCOMHBIE OOJie3HH uenoBeka. boie3nu c
HAaCJEJACTBEHHON MPEAPACIIONOKEHHOCTHIO. 3HAUCHHE MEAUITMHCKON T€HETUKU B TIPEIOTBPAIICHUN U
JIEYCHUU TEHETHYECKUX 3a00JIeBaHUWN 4YeloBeKa. MeIuKO-TeHETHYECKOe KOHCYJIBTHPOBAHHUE.
CrBosoBble KieTKU. [IoHsATHE «T€HEeTUUECKOTo rpy3a». ITHYECKHE acleKThl UCCIe0BaHul B 00nacTu
peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIJIETOK.

I'enetndeckue (axTOpbl MOBBITIEHHON YYBCTBUTEIHHOCTH 4YENOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKPYXKArOMIeH cpepl. ['eHeTndeckas mpeapacioioKeHHOCTh YeI0BeKa K
MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuuber u cxembl: «Kapuotum denoBekay, «MeTOObl H3YYEHHUS] TEHETHKUA YEJIOBEKay,
«"eneTnueckue 3a001€BaHNS YCTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIA3 POJIOCITOBHONY.

Tema 15. Cesiekuiusi OpraHu3sMoB

JloMecTuKanus U CeNeKus. 3apoxKIECHUE CeNIeKIMU U JomecTukannu. Yuenue H. M. BaBuiosa o
[leHTpax MPOUCXOKICHUS 1 MHOTOOOpa3usl KyJbTYPHBIX pacTeHU. Posib cenexunm B co31aHUU COPTOB
pacteHMH U TOpoJ KUBOTHbIX. CopT, Mopoja, ImITaMM. 3aKOH TOMOJIOTMYECKHUX PSIJO0B B
HacieacTBeHHON n3MeHurnBoctu H. Y. BaBuioBa, ero 3nHaueHue 1j1s CEICKIIMOHHOM pabOTHI.

MeTopl CeNeKITMOHHOM paboThl. MICKyCcCTBEHHBIN 0TOOP: MacCOBBIN M MHIANBUTYyaIbHBIN. DTaIbI
KOMOMHAIIMOHHOW CeJeKIuu. VcrnplTaHue MpOoU3BOAMTENICH MO MOTOMCTBY. OTOOp MO TEHOTHITY C
MTOMOIIIBIO OIICHKH (PEHOTHIIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ IMoMoIsto ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHOW padoThl. PajinanuoHHbIN U XUMHYECKUN
MyTareHe3 Kak MCTOYHUK MyTalud y KyIbTypHbIX (GopMm opraHu3moB. Vcmonb3oBaHHE T€HOMHOTO
penaktupoBaHusi U MeToJoB pekoMOuHaHTHbIX JIHK nns momydenus wcxonmHoro matepuana Juist
CEJICKIIHH.

[Tonyuenue nonumaou0B. BHyTpuBuaoBas rubpuauszanus. bauzkopoICTBEHHOE CKpEIUBaHHe,
win uHOpuauHr. HeponacTBeHHOE cKpeliuBaHWe, WM ayTOpUAMHT. ['eTepo3uc W ero MpHUYMHBL.
Hcnonb3oBanue rerepo3uca B ceneknuu. OtnanéHHas rubpuamzanms. [Ipeomonenue Oecrmonus
MEXBUJOBBIX THOPUAOB. JIOCTHKEHUS CENEeKIINHN PACTEHUN U )KUBOTHBIX. «3€1EHAS PeBOIIOYUsLY.

CoxpaHeHHe U U3YYeHHE F€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M UX JUKUX POAUYEH
JUIS CO3JJaHMSI HOBBIX COPTOB U THOPUIOB CENbCKOXO3SHCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
ynpasienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YElsAX
VAYUULEHUS. CYUWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM YUCLe C NPUMEHEeHUeM
COBPEMEHHBIX MeMOO08 HAYYHbIX UCCAe008AHUL, Nepedo8blX Udell U NepcneKmMuUGHbIX MexXHOI02Ul.

JdeMoHcTpanuu

IToptpers: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsnenko, b. JI.
Actaypos, H. bopnoyr, JI. K. benses.



TaGnuuet u cxembl: «LIEHTPBI TPOUCXOXKICHHUS U MHOT000pa3usi KyJbTYPHBIX PaCTEHHI», «3aKOH
TOMOJIOTMUECKUX PAJIOB B HACIEACTBEHHON H3MEHUYMBOCTH», «Metoasl cenekuun», «OtnanéHHas
ruOpuau3anus», «MyrareHes».

JlabopaTopHasi paGora «lI3yuyeHue copToB KyJIbTYpHBIX PAacTe€HUl M TOpPOJ JOMAIIHUX
KUBOTHBIX».

JladopaTopHas pa6ora «/I3ydueHne METOIOB CEJICKIIUU PaCTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikckypeust «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIMH PACTeHUM M JKUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCIBITATENIbHBIA Yy4YacTOK, B TEIUIMYHOE
XO035ICTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust 1 CHHTeTH4ecKasi 0M0JIOTUA

OOBbeKThl, HCNOIb3yeMble B OHOTEXHOJIOTMM, — KIETOYHbIE M TKAHEBBIE KYJIBTYpHI,
MUKpPOOPIaHU3Mbl, UX XapaKTepUCTHKA. TpaaullnoHHas OMOTEXHOJOIHs: XjeOomneueHue, nojrydeHue
KHMCJIOMOJIOYHBIX IIPOJIYKTOB, BHHO/IEIIHE. MuxkpoOuosiornueckuit CUHTE3. OObeKThI

MHUKpPOOHOJIOTMYECKUX TexHoJIorui. [Ipon3BoacTBO Oenka, aMMHOKHUCIOT M BATAMHUHOB.

CozniaHue TeXHOJIOTHH M MHCTPYMEHTOB II€JICHANPaBICHHOIO U3MEHEHHSI U KOHCTPYMpPOBaHUS
T€HOMOB C LEJIbIO TMOJIyYE€HUSI OPIaHU3MOB U MX KOMIIOHEHTOB, COJEpXAlllMX HE BCTpEYalolIuecs B
pHUpoie OMOCUHTETHYECKUE MTyTH.

Kierounas wunxeHepus. MeToapl KyJIbTypbl KIETOK M TKaHEH pAacTeHUHM W >KUBOTHBIX.
Kpunobanku. Comatrueckas rudpun3anus 1 comatndeckuii smopuorenes. Mcnoap3oBaHue ramionion
B CEJICKUUHU pacTeHUU. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnonv3osanue MOHOKIOHATbHBIX U
NOMUKNOHANbHBLIX — anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKius
AWLEKIIETOK W KJIOHUPOBAaHME JKUBOTHBIX. MeTOJ TpaHCIUIAHTaUUMU Anep KIETOK. Texnonozuu
0300p0GNEHUSA, KYTbMUBUPOBAHUS U MUKPOKIOHANLHO20 PA3MHONICEHUS CeNbCKOXO3AUCTBEHHBIX
KYI1bmyp.

XpoMOCOMHAass W TeHHas WHXKeHepus. VCKycCTBEHHBI CHHTE3 I'€Ha W KOHCTPYMPOBAHME
pekomOunantabix JHK. Coszoanue mpanceennvix opeanusmos. JIOCTHKEHHST W TIEPCHEKTHUBBI
XPOMOCOMHOMW ¥ T€HHOM MHXEHEPUH. DKOJIOTUYECKUE U STHUECKUE NPOOJIeMbl TeHHONW MHKEHEPHU.

Menununckue OuorexHosorun. Iloctrenomuas uudpoBas memunuHa. [II[P-muarHoctHka.
MeTaboa0MHBIN aHaIM3, FeHOLIEHTPUUYECKUI aHAJIN3 IPOTeOMa 4YeJOBEKa JJIsl OLEHKU COCTOSIHUS €ro
310poBbs. Vcrnonb3oBaHUE CTBOJIOBBIX KJIETOK. TapretHas Tepanusi paka. 3D-Ouounxenepust s
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEAMLMHCKMX TEXHOJOIHMH, CO3/IaHMsl KOMIUIEKCHBIX TKaHEeH
COYETaHUEM TEXHOJOIMH TpEXMEpHOro OuonpUHTHMHra U ckaddonguura aas pemeHus 3aaad
[IEPCOHATN3UPOBAHHON MEULIVHBI.

Co3n1aHue BEKTOPHBIX BakUMH C LENbl0 oOecreyeHuss KOMOMHHUPOBAHHOW 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYJISAPHBIX MeXaHU3MOB (yHkunoHuposanuss PHK-
coJiepKallluX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00J1€BaHMsI YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «Vcnoab30BaHHE MUKPOOPraHU3MOB B IPOMBIIIIEHHOM ITPOU3BOJICTBEY,
«Krerounas nHxkeHepusn», «l'eHHas HHXEHEPUSI».

JlaGopatopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosryueHrne MOJIOUYHOKHUCIIBIX TPOIYKTOBY.

Jdkckypeust «buoTexHoNOrMsT — BaKHeWIas NMPOW3BOAMTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3apo:xneHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJIEHUI B OM0JI0TUMA



OpomonnonHas teopust Y. [lapsuna. Ilpennocbuiku BO3HUKHOBEHMS AapBUHU3MA. JKHU3HB U
Hay4dHas aearenbHocTh Y. /lapBuHa.

JBrokymue cuibl 3BositouMK BUJOB o Y. JlapBuHY (BBICOKAas MHTEHCUBHOCTb Pa3MHOKEHUS
OpraHu3MOB, HACJIEICTBEHHAss HW3MEHYMBOCTh, OOprOa 3a CyIIECTBOBAHWE, €CTECTBEHHBIH H
HCKYCCTBEHHBIN 0TOOD).

Odopmienue cunaTeTHYeckor Teopum dBoonuu (CTD). HeirpanbHas Teopusi 3BOJIOIUH.
CoBpemeHHasl HBOJIIOLMOHHAS OHOJIOrUs. 3HAu€HUE SBOJIOLUOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, U. [apsuH,
C. C. Yerepuxkos, U. W. lImansraysen, Jx. Xonzaeitn, J. K. bemnses.

Tabnuis! u cxemsl: «CucreMa xuBoi npuposl (o K. JInnuero)», «JlecTHUIA KUBBIX CYLIECTB
(mo Jlamapky)», «Mexanusm ¢GOpPMHUPOBAHUS TPUCIIOCOOIGHUNA Yy PACTEHHM W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Japsunay, «Haxoaku Y. lapBuna», «@opMbl
00pbOBI 3a cymiecTBoBaHuey, «lloponsl romydei», «MHOTOOOpa3ue KylmbTypHBIX ()OPM KamyCThI»,
«ITopoapl HOMAaITHUX JKUBOTHBIX», «CxeMa oOpazoBaHusi HOBBIX BUIOB (1o Y. [dapBuny)», «Cxema
COOTHOILIEHHUS JBHXKYIIMX CHJ 3BOJIOUUNY», «OCHOBHBIE TIOJOXKEHHUS CHHTETHMYECKON TEOopUu
IBOJTIOLIMI.

Tema 2. Mukpo3BoJIronusi M eé pe3yjbTaThl

[Monymsiuust  kak »ieMeHTapHas eauHuIa dBoaonud. CoOBpeMEHHbIE METOJAbl  OLEHKU
TeHEeTUYECKOTO Pa3HOOOpaszusi U CTPYKTYypbl momymsiiuil. VM3meHeHue reHopoHIa MOMYNSIIMHM Kak
3JIEeMEHTapHOE IBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTrndeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble  (GaKTOpPhl  (ABMKYIIUME CHJIBI)  OBOJIONMW. MyTallMOHHBIA  TIpOIecC.
KomOunatuBHass m3MeHUnBOCTh. Jlpeld TeHOB — cilydailHble HEHAIpaBJICHHBIC W3MEHEHUS YacTOT
auteneit B monyiasnusax. Oddekr ocHoBarens. Ipgexkm oOymoiiounozo eopaviuka. CHudiceHue
2EHeMUYecKko20 pa3Hooobpasus. npuuunvl u cieocmeus. llposenenue s¢hghexma Opetigha cenos 6
oonbwiux u  manvlx  nonyrayuax.  Mwurpammu.  M3omsums  nmomynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAs ), OHoJIoTHYecKas (pernpo yKTUBHAs).

EctectBennslit otO0p — Hampapistouuili ¢aktop sBosonuu. PopMbl €CTECTBEHHOTO OTOOpa:
JBWDKYIIANA, CTAOUIN3UPYIOIIHH, pa3pbiBatoImui (qu3pynTuBHbIi). [TogoBoi 0T60p. Bo3HUKHOBEHHUE 1
ABOJIIOIHS COI[UAILHOTO MMOBECHUS )KUBOTHBIX.

[IpucnocoOIeHHOCT,  OPraHW3MOB  KaK  pe3ylbTaT  MHKPOABOJIOUUU. BO3HHUKHOBEHHE
pHUCcocoOIeHn y opranu3moB. Apomopdosbl u uamoanantanuu. [Ipumepsl mpucnocobieHuit y
OpraHu3MOB: Mopdororuueckue, (usnonoruyeckue, OMOXUMUYECKHE, MOBE/ICHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BunooOpazoBanue kak pe3yapTaT MUKPOIBoOIOIHMH. 30siius
— KIo4yeBoi (aktop BHmooOpazoBaHudA. IlyTm u cmocoObl BUA00Opa30BaHMS: aIONAaTPUUYECKOE
(reorpaduyeckoe), cUMOaTpuuecKoe  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJIMILIONAN3ALuS,
ruOpuau3anys). JaurenbHOCTh SBOIIOIMOHHBIX POIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3zHOOOpa3usl.

Poub 3BOMIOIIMOHHOM 6HMOJIOTHY B pa3paboTKe HAyYHBIX METOJIOB COXpaHEHUs1 OMopa3zHOOOpasusl.
MuKpO3BOIIONHS U KOABOJIIOIHSI TAPA3UTOB U UX X03€B. MexaHu3Mbl (JOPMUPOBAHUS YCTOMUHNBOCTH
K aHTUOMOTUKAM U CIOCOOBI OOPHOBI ¢ HEll.

HMemoncrpanun. Iloptpetsi: C. C. UerBepukos, O. Maiip.

Tabmumel U cxeMbl: «MyTallMOHHAsT U3MEHYUBOCTHY», «llomynsmnuoHHas CTPyKTypa BHIaY,
«CxeMa mposiBIieHHs 3aKkoHa Xapau—BaitnOepra», «/IBHKylue CHIIbI ABOIOLUNY, «IKOIOTHUECKas
M30JIALMS TIOMYJIALUN ceBaHCKOH (openmny», «'eorpaduueckas H30JAUS JTUCTBEHHUIBI CUOMPCKOM U
JIMCTBEHHUIBI Jaypckoi», «llomynsiroHHbIe BOJHBI YUCICHHOCTH XHUIIHUKOB U XKepTB», «Cxema



JEUCTBUSL €CTeCTBEHHOro 0TOOpay, «®Popmbl O0prOBI 3a cymiecTBoOBaHHUE», «MHmycTpHUalbHBINH
MEJIaHU3M, «KuBble  HCKOIIaeMbIE», «IloKpoBUTENBCTBEHHAs! ~ OKpacka  KMBOTHBIXY,
«[Ipenynpexaaromas oKpacka >XUBOTHBIX», «DPusnonornyeckue agantanumn», «IIpucrnocobieHHOCTb
OpraHU3MOB M €€ OTHOCUTENIBHOCTb», «Kpurepuu Bunga», «Buapl-nBoiiHuKN», «CTpyKTypa BuIa B
npupoae», «CrocoOsl BumoobOpazoBanus», «['eorpaduyeckoe BUIO0OpazoBaHue TPEX BHUJIOB
JMaHJbIIIEH», «DKOJOTHUUECKOE BUI000pa3oBaHuMe BUIOB CHUHHUI, «llonmumionasl pacTeHuiD»,
«KarmyctHo-peneqnbIit ruopum.

ObopynoBanue: repOapul pacTeHUH, KOJUICKIIMM HACEKOMBIX, uyuyeja NTHI[ U 3Beper ¢
IIpUMEpPaMU pa3INYHbIX PUCHIOCOOIEHUH, Yyuena NTUI] U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHUi
ONMM3KUX BUIOB, 00pPa30BaBIIMXCS a3 IMYHBIMU CIIOCOOAMHU.

JladopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladbopaTtopnas  padora  «lIpucmocoGneHuss OpraHu3MOB U  HUX  OTHOCHUTEIbHAS
11eTIECO00PA3HOCTHY.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 10 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3sBosionusi M eé pe3yJbTaThl

Metonpl u3ydeHUs MakpolBoJiouuu. [laneoHTonormyeckre MeETObl H3YyUEHHS HBOJIIOLMH.
[Tepexonubie popmMBbl U GUIOTEHETUYECKUE PSIIbI OPraHU3MOB.

buoreorpaduueckue metoapl n3ydenus sBoronuu. CpaBHeHue (iopsl U (ayHbl MAaTEPUKOB U
ocTpoBOB. broreorpaduueckue obmactu 3emian. Buapl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE W CPAaBHUTEIBHO-MOP(OIOTHUECKHE METOJbl H3YYEHHUS HSBOJIOIHH.
['eHeTyeckue MexXaHU3MBbl OHBOJIIOLIMU OHTOI€HE3a W TMOSBJICHUS SBOJIOLHUOHHBIX HOBIIECTB.
['omonornuHple ¥ aHAJIOTM4YHBIE OpraHbl. PyauMmeHTapHble Opranbl U aTaBU3Mbl. MOJNEKYISpPHO-
reHeTUYecKnue, OMOXMMUYECKHE M MaTeMaTHYeCKue METObl M3ydeHHUs 3BOJIONUHU. ['oMonoruyHbie
reHbl. COBpeMEHHbIE METO/Ibl TOCTPOEHUS (PUIIOTCHETUYECKUX JEPEBbEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIFOLIMS TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuiIa) IBOMtONUU. [Ipunyun cmewnvt ynkyuii. HeoOpaTUMOCTh
3BOJIIOLMU. AanTUBHAS paguanusa. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mroiuiep, J. ['ekkenb.

Tabmuubl ¥ cxeMbl: «DUIOTCHETUYECKUA P JIOMIAAN», «APXEONTEpPUKC», «3BEpo3yObie
smepb», «Creronedansy, «Punnodutsr», «CeMeHHbIe TANOPOTHUKNY, «buoreorpadudeckue 30HbI
3emnuy, «Jlpeiid xoHTHHEHTOB», «Penukthl», «HauanpHblie cTaauu SMOPUOHAIBHOTO Pa3BUTHUS
MM03BOHOYHBIX )KMBOTHBIX», «I'OMOJIOTMYHBIE U AHAJIOTUYHBIE OpraHbl», «PyauMeHThI», «ATaBU3MBbI»,
«XpoMOcOMHBIE HAOOpHI 4YeJIOBeKa M MIMMIAaH3e», «lJ1aBHbIe HaMpaBiIeHUS 3BOIOLUNY», «OOIMe
3aKOHOMEPHOCTHU IBOJIFOLIUNY.

O6opynoBanue: KOJUIEKIUU, repOapuu, MYJISHKA UCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxnenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble runoTes3sl NpOUCX0XKICHUS KU3HU Ha 3emiie. AOuoreHes u nancnepmus. JloHayuHble
NPEJCTAaBICHUS O 3apOKICHMM >KU3HU (KpealuMoHH3M). I'mmore3a MOCTOSHHOTO CaMO3apOXKAECHUS
KU3HHU U €€ onpoBepkeHue onbitamu ®. Penn, JI. Cnamnnannany, JI. [acrepa. [Ipoucxoxkaenue xu3Hu
U acTpOOHOJIOTHSL.

OcHoBHBIE 3Tamnbl HeopraHumdeckoil spomtonuu. [lnaHeraphas (reosioruyeckasi) HBOJIIOLHS.
Xumudeckasi 3BONIONNA. AOGMOTeHHBIM CHHTE3 OPraHMYeCKUX BellecTB U3 Heopranuueckux. Ompit C.
Musiepa u I'. FOpu. O6pazoBanue noimmepoB u3 MoHomepoB. KoarepBarHas runoresa A. M. Onapuna,
runoTesa nepsuuHoro OynboHa J[x. XonzelHa, renerndeckas runore3a I'. Mémnepa. Pu6oszumsr (T.
Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH 1 BOSHUKHOBEHHE POTOKIETKH.



WcTopus 3emnu u metosl €€ uzydenus. Mickonaemple opraHuueckue octaTku. ['eoxpoHnosiorus u
e€ Metopl. OTHOCUTENBHAA U a0COTIOTHAS T€OXPOHOJIOTHS. ['€0XpOHOJIOTHYECKast IIKala: 30HbI, 3PHI,
MEPUO/IbI, TOXHU.

Hauanenable 3Tanel opraHudeckoi 3BoitouuH. llosiBiieHHME W 3BOJIOUMS TEPBBIX KIIETOK.
OBomonus Metaboan3Ma. BosHukHOBEHHE NIepBhIX SKocrcTeM. COBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH
KaK aHaJor nepBbIX Ha 3emiie cooduiecTB. CTpoMaTonuTsl. [IpokapuoThl 1 3yKapuOTHI.

[IpoucxoxxaeHue 3ykapuoT (CUMOMOreHe3). OBOJIIOLMOHHOE IPOUCXOKICHUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tambl BOJIIOIMHU BHICHIMX pacTeHuM. OcHOBHBIE apoMop(o3bl pacTeHuil. Brixon
pactenuii Ha cymry. [losiBlIeHHne CITOPOBBIX pacTEHUM M 3aBOeBaHME UMHU Cylid. CeMEHHBbIE pacTeHHS.
[IpoucxoxaeHne BETKOBBIX PACTEHUN.

OcCHOBHBIE 3TaIlbl YBOJIIOIMH KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI JKUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX TUTIOB. [IepBbie XOpI0BbIe )KUBOTHEIE. JKU3HB
B BOJ€. OBOJIIOLHKSA MO3BOHOYHBIX. [Ipoucxoxnenue am¢pubuiit u pentunuil. [Ipoucxoxnenue
MJIEKOTUTAIMKUX W mtuill. [lpuHiun xmrodeBoro apomopdosa. OcBoeHHE OECNO3BOHOYHBIMUA U
MMO3BOHOYHBIMH KHBOTHBIMHU CYIIIH.

Pa3zputne xu3HM Ha 3emiie MO 3paM M IMEPHOJIaM: apXel, MPOTEPO30i, Maleo30i, ME3030H,
KaiiHO30M. OOIlas XapakTepuCTHKa KJIMMaTa M TeoJorudeckux mpoueccoB. [losBienue u pacuser
XapaKTEPHBIX OPTAaHU3MOB. YTJIe00pa30BaHNE: €ro YCIOBUS U BIMSHUE HA Ta30BBIM COCTaB aTMOC(EpPHI.

MaccoBble BBIMUPAHHS — SKOJIOTMYECKHE KPU3UCHI MPONUIOro. [IpudnHbI U clIeACTBUS MaCCOBBIX
BeIMHpaHui. COBpPEMEHHBIN 53KOJIOTHUYECKHH KpH3uC, ero ocobeHHoctu. IIpobGnema coxpaHeHHs
OropazHooOpa3us Ha 3emile.

CoBpemeHHast cucTeMa oOpraHudeckoro wwupa. IlpuHnumel kiaaccudukanuy OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpersr: ®@. Peau, JI. Cnamnannanu, JI. Ilacrep, M. . MeunukoB, A. M. Onapun, JIx.
Xoapaewn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. IlacTepa mo m3ydeHuro
caMo3apoxkieHusi ku3Hu», «Cxema ombita C. Mwunepa, I'. HOpu», «39Tanbl HeopraHuyeckoi
3BOJIIOLUNY, «I eoXpoHoJornueckas mkanay, «HavyanbHble 3Tanbl OpraHnYecKor 3BOIIOIUNY, «Cxema
o0Opa3oBaHUs dyKapHOT MyTéM cuMOHoreHesay», «Cucrema >KUBOH MpHUpoab», «CTpoeHHE BHpPYycay,
«Apomop¢o3sl  pacTeHHi», «PuHHOMUTHY, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbBIE
BOJIOpoCcHny, «Mxuy», «[lanopotHukmn», «I'otocemenHbIe pacTeHus», «OpraHbl IBETKOBBIX PACTEHUI»,
«CxemMa  pa3BUTHUS  JKMBOTHOTO  MHUpa», «Apomopdo3sl  KUBOTHBIX»,  «lIpocreiinmey,
«Kumeuynononoctusie», «llnockue uepBu», «Unenucronorue», «PbiOb), «3eMHOBOJHBIEY,
«Ipecmbikaromuecsy, «lItuuby», «Mnekonuraromue», «Pa3BUTHE KHU3HU B aApXEHUCKOM 3pey,
«Pa3BuTHE )XU3HU B IPOTEPO30MCKON 3pey, «Pa3BUTHE )KU3HU B MAJIIE030MCKOU dpey, «Pa3BUTHE )KU3HU
B M€3030MCKO1 3pe», «Pa3BuTHE )KN3HN B KaHHO30MCKOM 3pe», «COBpEMEHHas CUCTEMa OPraHU4eCKOro
MHUpPa».

O6opynoBanue: repdapui pacTeHUN pa3IMYHBIX OTMENOB, KOJUICKIIMM HACEKOMBIX, BIIA)KHBIC
npenaparbl >KMBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJUJIEKIIMM HIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydesia MTUIl U 3BEped, KOJUIEKUUH OKAMEHEJIOCTEH, IMOJIE3HBIX MCKOMAEMBbIX, MYISIKHU
OpPraHMYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas 1adboparopnasi pa6ora «MoaenupoBanue onbiToB Muepa—tOpu o u3yueHuto
aOMOTeHHOTO CUHTE3a OPraHUYEeCKUX COeTMHEHUH B IEPBUYHON aTMOchepe».

JladopaTopHas padora «/3ydyeHne u onucanre UCKOMaeMbIX OCTATKOB APEBHUX OPTraHU3MOBY.

IIpakTuyeckas padora «/3yyenne ocoOEHHOCTEH CTPOCHUS PACTCHUN PA3HBIX OTAETIOBY.



IIpakTuyeckas padora «3ydenne ocoOeHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJa0TUU. MeTo/1bl aHTPOIIOJIOT UH.

CraHOBJIEHHE TPEIACTABIECHUNA O MPOUCXOKICHUM 4YEJIOBEKA. PelNrvo3Hble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoacTBO yenoBeka ¢ JKMBOTHBIMU. CHcTeMaTHUecKoe IMOJI0XKeHHe yesnoBeka. CBHIETEeNbCTBA
CXOJCTBA YEJIOBEKAa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJOTHYECKHE, 3IMOPHOJIOTHYECKUE,
¢bu3nonoro-o6noxuMuveckue, moseaeHdeckne. OTINYNs YeloBeKa OT JKUBOTHBIX. lIpsMoxoxaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJILHOW CHUCTEMBI.

JBwxkynie cuiibl ((GakTopsl) aHTpoOIOreHe3a: Omojoruyeckue, conmaibHbie. COOTHOIICHUE
OMOJIOTUUECKHUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbBIE CTaguM aHTpomoreHesa. PaHHue uenoBekooOpa3Hble 00€3bsiHBI (IPOKOHCYNBI) U
paHHUE MOHTUbI — 00IIKE MTPEIKHU YETIOBEKOOOPA3HBIX 00€3bsH U 0. ABCTPaIONUTEKH — IBYHOTHE
npeaxu JroAei. YenoBek yMenslil, nepBble U3TOTOBJICHUS OpyIud Tpyaa. YenoBek MpsAMOXOIAIUN 1
nepBel  BbIXOA Jozed 3a mnpenensl Adpuku. Yenoek reinenbOeprckuii — oOmMMNA  Tpesok
HEaHEePTAIbCKOTO 4YeJIOBEKa M ueloBeKa pa3yMHOro. YenoBek HeaHAEPTATbCKUN Kak BUJ JIOJEH
XOJIOMHOTO KiuMaTa. YenoBeK pa3yMHBI COBPEMEHHOTO THUIIA, JEHUCOBCKUN 4YEIOBEK, OCBOECHHE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoOMHKa.

DOBOJIIOLMS  COBPEMEHHOTO 4YenoBeka. EcTecTBeHHbIH OTOOp B MOMyNMALHUAX YEJIOBEKA.
MyranuonHnslii nporiecc U noaumopdusMm. IlomynsunoHHbIE BOJHBI, Apeld TeHoB, MHUTpanus u
«3(hdexT ocHOBaTENA» B MOMYJISAILUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. [lorstue o pace. bonbime pacel: eBporeonHas (€Bpa3uiickas), aBCTPasIo-
HerpouHas (3KBaTOpHaIbHAsI), MOHTOJIOUAHAS (a3MaTCKO-aMepHuKaHcKas). BpeMs u mytu paccenenust
yelnoBeka 1o IuiaHere. EAMHCTBO denoBedeckux pac. HaydHas HeCOCTOSTENBHOCTh pacHu3Ma.
[Ipucmoco6aeHHOCTh Yel0BeKa K Pa3HbIM YCIOBHUSM OKpYKarolleh cpepl. BiausiHue reorpaduaeckoit
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeIOBeKa.

MeXIMCHUTUITMHAPHBIE METObI B pU3ndecKoil (OMOIOrHYeCKOii) aHTPOMOJIOTUHU. DBOIIOIUOHHAS
AHTPOMNOJIOTUSA W MAJICOAHTPOIOJIOTUsl 4YEJIOBEYECKUX MNOMYJSIUH. bruocounuaibHble HUCCIEI0BAHUA
pHUpObl yesoBeka. MccnenoBanue K03BOIIOIUN OMOJIOTHYECKOTO U COIUAIIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

IToptpetsr: Y. Jlapun, JI. JIukn, A. d. Poruackuii, M. M. I'epacumos.

Tabmumer  u cxembl:  «MeTtoasl  aHTponojoruu», «['OJOBHOH  MO3r  ueloBeKay,
«YenoBekooOpa3Hbie 00e3bgHbIY, «CKENeT YeoBeKa U CKeJIeT IMIMMITaH3e», «PyIMMeHThI U aTaBU3MBD,
«/IBHKyIIME CUIIBI AHTPOTIOTE€HE3a», « DBOIIOLUOHHOE JPEBO YEIIOBEKa», «ABCTPATIONUTEK, «HenoBek
ymenblity,  «YenoBek — mpsaMmoxondmui», — «JleHucoBckuit  yenoBek» — «HeaHaepranmbubi,
«KpomanboHI1by, «IIpeaku yenoBekay, «ITaribl 3BOTIOLUN YeJIOBEKay, «Packl uenoBekay.

ObopynoBaHue: MyJSDKM OKaMEHENOCTeH, HpPEeAMETOB MaTepHaJbHOM KyJIbTYpbl MPEIKOB
yenoBeka, penpoaykuuu (doTtorpaduu) KapTMH ¢ MHQPOJOTHYECKHUMH U OHOIEHCKUMHU CHOKEeTaMHU
MIPOUCXOKICHUS YeJoBeKa, (oTorpaduu HaxX0J0K HCKOTIAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBeKa,
MOJIEJIb Yepena 4eJ0BEKa U Yepena MUMIIaH3€, MOJEIb KUCTH YEJIOBEKAa U KUCTU IIMMIIaH3€, MOJENN
TOpCa MPEJKOB YEJIOBEKA.

JlaGopaTopHas padora «/3yueHue ocoOEHHOCTEH CTPOEHUS CKelleTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOXOKIEHUEM.

IIpakTnueckas padora «/3ydyeHne 3KOJIOTMUECKUX afjalTallui YEI0BEKay.

Tema 6. JxoJsiorusi — Hayka 0 B3aMMOOTHOLICHHMAX OPraHM3MOB MW HA/J0PraHM3MEHHBIX
CHUCTEM C OKpY Kalollei cpeaou



3aposkieHre u pa3BUTHE YKOJIOTUH B Tpyaax A. ['ymbonsara, K. @. Pynee, H. A. Cesepiiosa, J.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skosioruu. CBsi3p 9KOJIOTMH € JPYTUMHU
HayKaMH.

Metonel 3konoruu. lloneBble HaOmoneHUs. OKCIEPUMEHTHI B 3KOJOIMHU: IPUPOJIHBIE U
nabopaTtopHble. MoJenupoBaHie B HKOJOTHH. MOHHUTOPHUHI OKpPYKAIOMIEH Cpepl: JIOKAIbHBIH,
pPEruoHANIbHBIN U TJI00ATBHBIN.

3HaueHue HKOJIOTMUECKUX 3HAHUHU JUISl 4EeJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHE KaK OCHOBA
CBSI3€M 4esioBeuecTBa ¢ MpUpood. DOopMHpOBaHUE SKOJOTHYECKOM KYJIBTYPbl U 3KOJIOTMYECKOU
IrPaMOTHOCTH HAaCEJICHHUS.

JdeMoHcTpanuu

[Hoptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuios, 3. ['exkens, A. Tencnu, B. H. Cykaués.

Tabmumpsl u cxembl: «Pa3gensl skonorun», «Metoasl skonorum», «CxemMa MOHUTOPHHTA
OKpYKarOIIEnl Cpesibl».

JladopaTopHas pa6ora «/3ydeHrne METOI0B HKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTaHUSA

DxoJsiornueckre (HakKTOpbl U 3aKOHOMEPHOCTH UX AecTBUA. Kiaccudurarus 3KOJIOTHYIECKUX
(dakTopoB: abuoTuyeckue, OWOTHYECKHUE, aHTpomoreHHble. OOIIME 3aKOHOMEPHOCTH JIEHCTBHSI
skosiornueckux ¢akropos. [IpaBuno munumyma (K. Hlnpenrens, 0. JIu6ux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akrtopbl. CBeT Kak 3Kojormdeckuil Qaxrtop. JleficTBHE pas3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHUECKUE IPYIIbl PACTEHUNH M KUBOTHBIX [0 OTHOIIEHUIO
K cBeTy. CurHanbHas poJib cBeTa. DOTOnepruoau3m.

TemmepaTypa kak »dkoyiorudeckuii Qakrop. J[edictBue TemmepaTypsl Ha OPraHU3MBL.
[To¥kuIoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Braxxnocts kak 3xosorudeckuit paxrop. [Ipucrnocobnenns pacTeHnii K MoaAepKaHUI0 BOJHOTO
O6ananca. Knmaccudukauuss pacreHudt mo oTHoumieHHIO K Boje. llpucrocoGiieHuss KUBOTHBIX K
M3MEHEHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHUST OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYILIHAs, I[IOYBEHHAs, TIJIyOMHHAs
MOANOYBEHHAsI, BHYTpHOpranu3MeHHas. @OU3UKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOHWTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJUYHBIE PHUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

XKuznennsie hopmbl opranu3moB. [lousartue o sxu3zneHHoOU Gopme. JKuzHeHHbIE POPMBI PACTEHMUIA:
JiepeBbsi, KyCTApPHUKHU, KYCTAPHUYKU, MHOTOJIETHUE TPaBbl, OJHOJETHUE TpaBbl. JKu3HEeHHBbIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHEL. OCOOEHHOCTH CTPOSHUS 1 00pa3a KU3HU.

buotnueckue dakropbl. Buapl OMOTHYECKUX B3aMMOAEWUCTBUIA: KOHKYPEHIIMS, XWUITHHYECTBO,
cumOuo3 u ero ¢opmsl. I[lapazutusm, koomeparys, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJeOHnuecTBO). Herpoduueckue B3aumoneicTBus (Tomudeckue, dopudeckue, dadbpuueckue).
3HayeHHe OMOTHMYECKUX B3aUMOJCUCTBUI M CYIIECTBOBAHMUS OPraHU3MOB B cpelae OOUTaHUS.
[TpuHIMT KOHKYPEHTHOTO MCKITIOYEHUSI.

JdeMoHcTpanuu

Tabnuue! u cxembl: «JKojoruyeckue HakTopsl», «CBETOBOM CHEKTP», «IKOJOTHUECKUE IPYIIIBI
KHUBOTHBIX [0 OTHOIICHUIO K CBETY», «TemIOKpOBHBIE KUBOTHBIE», «XO0JI0JHOKPOBHBIE )KUBOTHBIEN,
«DU3NOJIOTHYECKUE aJaNTalluid KUBOTHBIX», «Cpenpl OOUTaHUS OpPraHu3MoB», «buomorumueckue
puTMBDY, <«OKu3HEeHHbIe GOpMBI pacTeHUi», <«Ku3HeHHbIe (OPMBI J>KHBOTHBIX», «DKOCUCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «JKocHcTeMa XBOWHOro Jecay, «llemu muranus», «XUIIHUYECTBOY,
«[Tapazutuzm», «Koukypenuus», «Cumomosy, «KommeHcamuzmy.



O6opynoBanue: repdbapuul pacTeHUH U YKUBOTHBIX, IPUCIIOCOOICHHBIX K BIUSHUIO PA3TUIHBIX
IKOJIOTHYECKUX (PaKTOpOB, TepOapuu CBETOTIOOUBBIX, TEHENIOOWBBIX U TEHEBBIHOCIMBBIX PACTCHHIA,
CBETOJIFOOMBEIE, TCHENIOOMBBIC M TECHEBBIHOCIMBBIE KOMHATHBIC PACTEHUS, TepOapUu W KOJUICKIIUU
TETUIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOHYMBBIX DPACTCHMU, Uydyesna MNTHIl U 3Bepeid, repbapum
pacTeHmid, OTHOCSIIUXCS K TUrpoduraMm, kcepoduram, me3opuraMm, KOMHATHBIE PACTCHUS JTaHHBIX
TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIUX B Pa3HbIX Cpeaax, repdapuu U KOJUICKIIMU PACTCHUH H
YKUBOTHBIX, 00JaIal0MKUX YepTaMU MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBHM KU3HU,
repOapyy 1 KOJUICKIIMY PACTCHUI U )KMBOTHBIX Pa3JIMYHBIX )KU3HCHHBIX (DOPM, KOJUICKIIMH KUBOTHBIX,
YYACTBYIOIIMX B PA3JTMYHBIX OMOTHYECKUX B3aMMO/ICHCTBUSIX.

JlaGopaTopHasi padoTa «BrIsBIIeHHE MPUCTIOCOOICHUIN OPraHN3MOB K BIIUSTHUIO CBETAY.

JladopaTopHas pabdora «BbIsiBIIeHHE TPUCTIOCOOJIEHUM OPraHU3MOB K BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHas paboTra «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Dxoji0rust BUAOB U NOIYJISAIUIM

DKOJIOTHUECKHE XapaKTEepUCTUKU momyisiiuu. [lomynsmus kak 6uosoruyeckas cucrema. Poib
HEOTHOPOJHOCTHU Cpefibl, GU3HUECKUX OaphepoB U OCOOCHHOCTEH OMOJIOTUM BHIOB B (DOPMUPOBAHUH
MPOCTPAHCTBEHHOW CTPYKTYphl momnyiasanuii. OCHOBHBIE TMOKa3aTeNM TMOMYJSIUA: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pACTHAas M TOJIOBasi CTPYKTYpPa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
MHUTpaIHs.

DKkoJyiornueckas CTpykTypa mnonyisiuu. OreHka 4YHCICHHOCTH Tomyisiuu. JnHamuka
TMOMYJSAIMA U €€ PEeryisanus. BUOTHYECKHUH TOTEHIMAN MOMyasuud. MoJenupoBaHUe TUHAMUKA
nonysssnuy. Kpuble pocta yncineHHocTy nonyisaiuu. Kpussle BeKUBaHUA. Perynsnus 4ucieHHo cTr
MOMYJISIIUIM: poJib (JaKTOPOB, 3aBUCALIMX U HE 3aBUCSIIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTPATETUn
BuI0B (I- 1 K-cTpaTerum).

[Tonsatne 00 oKkoyormuecko Humie Bujga. Mecroobutanne. MHOromMepHass MOJEIb
skoJsiornyeckol Humm Jk.M. XarumHcona. Pa3mepsl skonoruueckod HumM. I[loTeHuumanbHas u
peann30BaHHAS HUILIH.

Bun xak cucrema nomymsuuid. Apeansl BUJOB. Buabl M MX KU3HEHHBIE CTpPaTErHH.
DKOJIOTMYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH IMOBEJACHUS U MUTPALMKA KUBOTHBIX. bHONOrnyeckne MHBA3UU Yy KEPOIHBIX
BHJIOB.

JdeMoHcTpanun

IToptper: Jx. Y. XaTunuHCOH.

Tabmumpl 1 cxembl: «DKOJIOTMUECKUE XapaKTepUCTUKU momymsauuny», «lIpoctpancTBeHHas
CTPYKTypa NOMyJsiun», «Bo3pacTHbie nupamMuabl nonyiasuun», «CKOpOCTh 3acCelIeHUs TIOBEPXHOCTU
3eMJIu pa3IMYHbIMKU OpraHu3MaMu», «Mojaenb 3xonorudecko Humu Jx. M. XarauHcoHay.

O6opynoBanue: repOapuu pacTeHU, KOJJIEKIIUHU KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucnocobneHusi ceMsiH paCTeHHI K pacCeIeHUIO.

Tema 9. Iko0J10THA CO00IIECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa oprann3mMoB. bruotienos u ero ctpykrypa. CBs3u MeX1y opraHu3MaMH B OUOIIEHO3E.

DkocucremMa Kak oTKpbiTas cucrema (A. Jlx. Terncnu). OyHKIMOHATBHBIE OJOKH OPraHU3MOB B
HKOCHUCTEME: TMPOJIYLEHThI, KOHCYMEHTHI, peayleHTol. Tpoduueckue ypoBHH. Tpoduyeckue menu u
cetn. AOnoTtndeckue 010ku 3kocucteM. [1ouBbI U Wbl B 9kocucTeMax. KpyroBopoT BEIIECTB U MOTOK
SHEPTUU B IKOCUCTEME.

OcHOBHBIE MTOKa3aTeNH SKOcUCcTeMbI. brioMacca u npoaykius. DKoJIOTHUECKUE MUPAMUIbI YU CEIl,
OMOMACChI U DHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nykmyayuu. HampaBrneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccuu. [IepBUYHbIE 1 BTOPUYHBIE CYKIIECCUU U UX MPUYHHEI.



AHTpOTIOTeHHBIE BO3ICHCTBH Ha cyKueccun. KiimmakcHoe coobmiecTBo. buopasnooOpasue u moaHoTa
KpyroBOpPOTa BEILLECTB — OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[Ipupoanble 3KOCUCTEMBL. JKOcucmemvl 03€p U peKk. IKocucmembl MOpelti U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmeneti, nyCmulHb.

AHTpPOIIOTEHHBIE ~ 3KOCUCTEMBL.  Arposkocucrema.  ArpoueHo3.  Pasmuums — mexnay
aHTPONOTE€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas d¢uopa u dayHa.
CuHaHTpOnM3anus ropocKoil (ayHsl. bruojornyeckoe u X034WCTBEHHOE 3HAYCHUE arpO’KOCUCTEM H
ypOO3IKOCUCTEM.

3aKkoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOCHCTBII OPraHu3MOB B DKOCUCTEMaX. Posib
KackaoHno2o agghexma u 8u008-30Upuxamopos (Kuoueswvix 6u0o8) 8 QYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc »HepruM M BEUIECTB MEXIY CMEXHBIMU D3KOCHCTEMaMH. YCTOMYHMBOCTH OPraHU3MOB,
MOMYJISIIUIM U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIOTEHHBIX BO3ACHCTBUM.

Mexanuzmbi 6030eticmsust 3a2psA3HeHUl PAZHbIX MUNO8 HA CYOOP2aAHUBMEHHOM, OP2aAHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCIMEMHOM YPOBHSIX, OCHOBbl IKOJI02UHUECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0J10Tusl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTE€HHBIX 3KOCHCTEM.

Hemoncrpauuu. Iloprper: A. JIx. Tencnn.

Tabmumpsr 1 cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa IIHPOKOJIMCTBEHHOTO Jecay,
«IKOocHcTEMA XBOMHOTO Jecay, « O yHKIIMOHAIIBHBIE IPYIIIBI OPraHU3MOB B 3KOCHCTEME», «KpyroBopot
BEILIECTB B dKocucTeMe», «llenmu muranusa (mactOumiHas, JeTpUTHAas)», «IKOJOTHUYECKas MUpaMuia
gyucenm», «JKoJoruyeckas mnupaMuga OHoOMacchl», «DKOJIOTMYECKass MUpaMHuaa SHEPrUmn»,
«ObpazoBanue 0Oomnorta», «llepBuuHas cykneccus», «BoccTaHOBIGHHE Jieca TIOCIE TIOXKapay,
«JxocucTeMa o03epa», «ArpoueHo3», «KpyroBopoT BelleCTB M IMOTOK SHEPrUU B arpoleHO3e»,
«IIpumepsr ypOOIKOCHCTEM.

ObopynoBanue: repOapuu pacTeHUH, KOJUICKIIMHA HACEKOMBIX, Uydelia MTUIl U 3Bepe, repoapun
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCHUCTEMBI.

IIpakTHyeckasi padora «M3yueHue u onucanue ypooIKOCHCTEMBD».

JladopaTopHasi padGora «l3ydeHue pa3HOOOpa3usi MEIKUX IMOYBEHHBIX UJICHUCTOHOTHX B
Pa3HBIX YIKOCHCTEMAX).

IKeKypeusi «IKCKypcus B THIHWYHBIA OworeomeHo3 (B nyOpaBy, OepesHsK, €IbHUK, Ha
CYXO/JIOJIbHBII WM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKypCUs B arpodKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — rinodanbHas IkocucTeMa

buocdepa — obmennanerapras 06004ka 3eMiid, T/Ie CYIIECTBYET WU CYIIECTBOBAjA >KU3Hb.
Pa3Butne npexacraBnenuit o Ouocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepnanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ cocran. JKuBoe BeecTBO OMocdepsl U ero GyHKIHUH.

3aKOHOMEpPHOCTH cymiecTBoBaHMUs Onocdeprl. OcobeHHOocTH Ouocdepsl Kak T100aIbHOMN
sKocucTeMbl. J[MHaMuyeckoe paBHOBecue B Onocdepe. KpyroBopoTsl BelecTB U OHOr€0XUMHUYECKUE
LUK (yriiepoa, azoTa). PUTMU4HOCTS siBJeHUH B Onocdepe.

3oHanbHOCTh Ouocdepsl. [TonsTe o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJpa, XBOMHBIE Jeca,
CMEIIAHHBIE U IIUPOKOJIUCTBEHHBIE JIECA, CTENH, CABAHHBI, ITyCTBIHU, TPOIIUYECKHUE JIECA, BBICOKOTOPBSI.
Knumar, pacTUTenbHbIH U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa U (YHKIUS >KMBBIX CHUCTEM, OLIEHKAa MX PECYpCHOro MOTEeHUHana M OuochepHbIX
GbyHKIUH.

HMemoncrpanun. Iloprpersi: B. U. Bepnaackuii, O. 3rocc.

Tabmuuer u cxemsl: «'eocdepsl 3emum», «KpyroBopor azora B mpupoae», «Kpyrosopot
yriaepoaa B npupone», «KpyroBopor kucinopoga B mpupone», «KpyroBopoT Bozbl B NpPUPOIEY,



«OcHOBHBIE OMOMEI cymny, «Knmumaruueckue mosica 3emumy, « Tyanpay, «Taliray, «CMeranHabli 1ecy,
«lIupokonucTBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycTeiaay, « Tpornuueckuii ecy.

O6opynoBanue: repOapuu paCTeHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek u OKpYyxkalomas cpeaa

DKOJOTUYECKHEe KPU3UCHI M WX MPUYUHBL Bo3jaelicTBue denoBeka Ha Onocdepy. 3arps3HeHHe
BO3AYIIHOW cpenpl. OxpaHa BO3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OXxpaHa BOJHBIX PECYPCOB.
Pa3pymenue nousbl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTPOTIOTEHHOE BO3ACHCTBUE HA PACTUTEIBHBIN W KUBOTHBIA MHUpP. OXpaHa pacTUTEIHHOTO U
KUBOTHOTO MHpa. OCHOBHBIE NMPHUHIMIBI OXpaHbl mpupoabl. Kpacusle kHuru. Ocobo oxpaHsiemMble
npupoanbie Teppuropun (OOIIT). borannueckue cajpl ¥ 300JI0TMYECKUE TTAPKHU.

OcHOBHBIE TPHUHIUIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA M MPUPOJBI. ParmoHanbHOE
MIPUPO/IOIIOJIL30BAHUE U COXpaHEHHE OMOJIOrMUEcKOTo pa3HooOpa3us 3emiin. O01ue 3aKOHOMEPHOCTH
JI00ANBHBIX DKOJIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3UCA M €r0 BEPOSITHBIC
MOCJIEICTBUSI.

Pa3Butrie MeTo0B MOHUTOpPWHTA PA3BUTHSI OIMACHBIX TEXHOTEHHBIX MpolieccoB. CucmemHvle
uccnedosanusi nepexooa K  pecypcocbepezaioueti U KOHKYPEHMOCNOCOOHOU  dHep2emuxe.
buonocuueckoe pasnoobpazue u o6uopecypcvi. Hayuonanouvie uHpOpMayUuoHHbIE CUCTIEMBL,
obecneuusaowue 00Cmyn K uH@opmayuu no COCMOSHUIO OMOeNbHbIX 8U008 U IKocucmem. OCHOBbL
IKOpeabuIUmMayuu 3KoOCUcCmem u cnocobos bopvbovl ¢ HUONoBpedcoeHuUsMU. PekoHcmpyKkyus MopeKux u
HA3EMHbIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuupl U cxembl: «3arps3HeHHE aTMoCchepb», «3arps3HeHue ruapochepbl», «3arpsa3HeHne
nouBel», «llapHukoBbIi 3ddekT», «Ocobo oxpaHseMble TPUPOJIHBIE TeppHUTOpUN», «Moaenu
YIPABISIEMOTO MUAPA».

Ob6opynoBanue: (otorpaduu OXpaHIEMBIX PACTEHUM M KUBOTHBIX KpacHoit kHurm Poccuiickoit
®enepanun, KpacHolt KHUTH peruoHa.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MM HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OOYUYaIOLIUMUCS MPOrpaMM
cpenHero o0riero 00pa3oBaHus: TMYHOCTHBIE, METAIPEIMETHBIC U MPEAMETHBIE.

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS MPOTpaMMBbl IO OWOJIOTHH BbIAEICHBI
CJIEYIOIIHE COCTABISIONINE: OCO3HAHHE O0YYaIOMUMUCS POCCUNCKON TPaXKJIAHCKON UACHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BHUTHIO, CAMOCTOSATEIBLHOCTH U CaMOOIPEACTCHUIO, Haluuue MOmusayuu K
o0yueHUI0 OMOJIOTUH, YelleHanpasieHHoe pa3eumue BHYTPEHHUX YOeXKICHW TUYHOCTH HA OCHOBE
KITFOYEBBIX IIEHHOCTEH U UCTOPUUECKUX TPATUIUN Pa3BUTHSI OUOJOTUYECKOTO 3HAHHUS, 20MOBHOCHb U
cnocobnocms 00yUaIOIUXCA PYKOBOJCTBOBATHCS B CBOEH JESATENBHOCTH I[EHHOCTHO-CMBICIOBBIMH
yCTaHOBKAMH, TMPHUCYIIMMH CHCTEME OHOJOTHUECKOTO OOpa3oBaHUs, Haluyue npasoCoO3HAHUs
AKOJIOTHYECKOH KYJIBTYPBI, CHOCOOHOCMU CMasumyb e U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE Pe3yIbTAThl OCBOCHHS TPOTPAMMBI TI0 OMOJIOTHUH JOCTUTAIOTCS B €IMHCTBE YUeOHOU
U BOCIHUTATENbHOM  JEATENBHOCTM B  COOTBETCTBUM C  TPAJULIUOHHBIMH  POCCUHUCKHUMHU
COI[MOKYJIbTYPHBIMH, HCTOPUUYECKHUMHU M JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, HPUHSATHIMU B
oOlecTBe MpaBWJIaMH M HOpPMaMu TMOBEACHUS U CIOCOOCTBYIOT TIpOIleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS W CAaMOPA3BUTHUs, PAa3BUTUA BHYTPEHHEW MO3MIMM JUYHOCTHU, NATPUOTHU3MA U
YBaXXEHUS K 3aKOHY M MPABOIOPSAKY, YEIIOBEKY TPYa U CTaplIeMy OKOJIEHUIO, B3AUMHOTO YBaXKEHUS,



Oepe)KHOTO OTHOIICHUS K KYJIbTYpHOMY HACIEIUI0 M TPAJUIHUSIM MHOTOHAIIMOHAIBHOTO HapoJa
Poccuiickoit denepanuu, Ipupoie U OKPYXKarollel cpee.

JIM9HOCTHBIE pe3yJNbTaThl OCBOCHHUS Y4eOHOro mpeaMera «BHOJOTHS» MOKHBI OTpaXKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTALMH, MO3UTHBHBIX BHYTPEHHHX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOINECTBa, PACIIMPEHHE KHU3HECHHOTO
ONbITAa W ONBITA JIEATEIBHOCTU B IPOLECCE PEATM3ALUU OCHOBHBIX HANpaBICHUM BOCIUTATEIbHON
NESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIHUU 00YJArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U IIPABOIIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKON JAEATEIbHOCTH NPU CO3AAHUU YYEOHBIX MPOEKTOB,
penieHun y4eOHbIX U TT03HABATENIbHBIX 3a7a4, BHITIOJTHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3MLMIO MO OTHOUICHHUIO K SIBJIEHUSM COBPEMEHHOU
JKM3HU U O0BACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOCXKICHUSIMU, KYIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TIOJIOKEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS  Y4eOHBIX,
MO3HABATEIbHBIX U HCCIEI0BATENbCKUX 3aj[ad, YBaXKUTEIHHOTO OTHOILIEHHUS K MHEHUIO OINIOHEHTOB
MIpH 00CYKJIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) NIATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOW TPaXTAHCKOW HIIEHTUYHOCTH, MAaTPHOTHU3MA, YBAXKCHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PonnHOM, ropaocT 3a cBoM Kpai, cBoro Poauny,
CBOU 5I3bIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIHMIO0 M IMAMSITHUKAM IPUPOIbI, JOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAHOBJIEHHE U pPa3BUTHE OUOJIOTHH,
MMOHUMAaHMs 3HaYeHUs] OMOJIOTUU B MO3HAHUU 3aKOHOB NMPUPOIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO
0O0IIIeCTBA;

uzeiHast yoex1€HHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3auuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
Cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX EHHOCTEHN pOCCUICKOrO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 U TPHUHUMATh OCO3HAHHBIE PEIICHHUs, OPHUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOLIEHME K CBOMM DPOIMTEISM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAaHHOIO
MPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU € TPAAULIMAMHU Hapo0B Poccuu;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas JICTETHKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/Aa, OOIIECTBEHHBIX OTHOIICHHIA;,

MMOHMMAHKE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBISITH KauyeCTBa
TBOPYECKOM JIMYHOCTH;



5) ¢pusnyeckoro BocnuTaHus, GOpMHUPOBAHMSA KYJIbTYPbI 3[I0POBbSI M 3MOIHOHAJIbLHOIO
Os1aronosyqusi:

MOHMMAaHWE W peaju3aius 370pOBOro W Oe3omacHoro obOpasa >KH3HH (3I0pOBOE IMUTAHUE,
coONIOZICHNE TUTHCHHYECKUX TIPaBWJI M HOPM, COATaHCHPOBAHHBIA PEKHM 3aHATUH W OTJbIXa,
perynspHasi (pu3HUecKas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
coOcTBEHHOMY (PU3NYECKOMY M IICHXHYECKOMY 3710POBBIO;

MMOHMMAaHHE [IEHHOCTU TPaBUJI UHAMBHUIYATLHOTO U KOJUICKTUBHOTO O€30MaCHOTO MOBEJICHUS B
CUTYaLIMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCJICJICTBUM U HENPUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUSI aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTePCTBa, TPYJI0JII00UE;

TOTOBHOCTh K AaKTHUBHOM JI€ATETHHOCTH TEXHOJIOTHYECKON M COIMAIBHOW HAaIpaBJICHHOCTH,
CrIOCOOHOCTh UHUIIMUPOBATH, MNIAHUPOBATH U CAMOCTOSITEILHO BHITIOJIHATH TAKYIO JACSITEIIBHOCTD;

WHTEpEC K pa3uuHbIM chepaMm npodecCHOHANBHOM NEATeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOD Oymymien npodeccun u peann30oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO HA TTPOTSDKEHUH BCEH JKHU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH I1eTIeco00pa3HOe OTHOIIIEHUE K TPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3eMJiie, OCHOBE
€€ CYyIIIECTBOBAHUS,

MOBBILIEHUE YPOBHS SKOJIOTHUECKOM KYIbTYpPhI: IPUOOPETEHHE OIbITA INIAHUPOBAHHUS MIOCTYITKOB
Y OLICHKH UX BO3MOKHBIX MOCIEACTBHM ISl OKPYXKAIOIIeH cpebl;

OCO3HAaHKE TJI00aIbHOTO XapaKkTepa SKOJIOTrHUYEeCKUX MPOOeM U IMyTeH UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble NMPU W3YYEHUHU OUOJIOTMM 3HAHUS M YMEHUs Mpu
peumieHUy MpoOsieM, CBSI3aHHBIX C palMOHAIBHBIM MPHUPOJOTIOIB30BaHUEM (COOIIOACHNE MPaBUII
MOBEICHUS B IPUPOJIC, HAMPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B IKOCHCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEeM, Onochepsl);

AaKTUBHOE HEMpPUATHE ACUCTBUI, MPUHOCAIIUX BpEN OKpYXKAIoUIeil NMPUpOAHON cpee, yMEeHue
MIPOTrHO3UPOBATh HEOJATOMPUITHBIE SKOJOTHYECKHE MOCIEACTBUS MPEANpPUHUMAEMBIX IEHCTBUI U
MpeI0TBpallaTh UX;

HaJIM4YUE PA3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, OSKOJOTHYECKON KYIbTYphI, OIIbITA
JEeSITENbHOCTH DKOJIOTUYECKOW HAIIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMU B MIO3HABATEIHHOM,
KOMMYHHKATHBHOM U COLIMAJILHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKON AESATEIbHOCTU
9KOJIOTMYECKOM HANpaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSL:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOH MPAaKTUKK, OCHOBAHHOTO HA TMAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIbTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M UYMTATENIbCKOM KYIbTYpbl Kak CpEACTBA B3aUMOJICHCTBUS
MEXKy JIFOJIbMU U TIO3HAHUSI MUPAa;

MOHUMaHKHe crenuuKkd OHOJOTUM KaKk HayKd, OcCo3HaHHs e€ poiu B (HOPMHUPOBAHUU
paIMoOHaIBFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIEM MHUpe
KaK O €IUHCTBE MPHUPOJBI, YeOBEKa W OOIIEecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpooieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTHH TSI COBPEMEHHOM M BUIIH3AIMH: 00ECTIeUeHUs HOBOTO
YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3JaHUE TMEPCIEKTUBHBIX OHOTEXHOJOTH, CIIOCOOHBIX pEeIlaTh
pecypcHbIe TPOOIEMbI PAa3BUTHS YEIIOBEUECTBA, TIOMCKA MyTEH BHIX01a U3 TNI00ATBHBIX IKOJIOTHIECKIX



npobseM u obecneueHHs! mepexoja K YCTOWYMBOMY Pa3BHTHIO, PAllMOHAIBLHOMY HCIOJIb30BAHUIO
MPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB )KU3HU;

3aWHTEPECOBAHHOCTh B TIOJYYCHHHM OWOJOTHYECKUX 3HAHMW B IIENAX TOBBILICHUS OOMIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TPAMOTHOCTH, KaK COCTaBHOM 4acTh (yHKIMOHAIHHON IrPaMOTHOCTH
oOyyaromuxcs, GOpMUPYEMOH MTPH NU3YYCHUH OMOJIOTHH;

[IOHUMaHWE CYHIHOCTH METOJIOB II03HAHUS, MHCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCIOJIb30BaTh MOJIydaeMble 3HAHUS [Vl aHATIN3a U OOBSICHEHHUS SBJICHHH OKPYXKAIOIIETO
MHpa U IOPOUCXOIIMX B HEM M3MEHEHUI, yMEHUE JelaTh 0OOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE
HAyYHBIX ()aKTOB U UMEIOIIUXCS JaHHBIX C HEJBIO TIOJTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTHMUYECKHE 3HAHUS IS pelIeHus mpolieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHME IIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MTOJIyYEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHBIE pPe3yIbTaThl OCBOCHHUs y4eOHOro TmipenMera «BHOJOTHS» BKIFOYAIOT:
3HauYuMble  JUIT  (OPMHUPOBAHHUS  MHPOBO33PEHUS  OOydYaIOIIUXCS  MEXKJIUCIUIUIMHAPHbBIE
(MexTmpeMeTHbIE) OOIeHAayYHbIE MOHSATHS, OTPaXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U
crenugpuKy METOI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SJHEPTUs, SIBJICHHUE,
MpOLIECC, CHUCTeMa, Hay4dHbI (akT, NPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
uccienoBaHue, HabII0AeHNE, U3MEPEHHE, SKCTIEPUMEHT U JIpYTHe); YHUBEpCAbHbIE YueOHbIe AeHCTBUS
(mo3HaBaTenbHblE, KOMMYHUKATHBHBIC, PETYJSITHBHBIE), oOecrneyuBapmue  (HopMUpOBaHHE
(YHKIIMOHATLHON T'PAaMOTHOCTH M COIMAIBHOM KOMIIETCHIIMM OOYYarOIIMXCS; CIIOCOOHOCTH
oOyyaronuxcs HCIOJIb30BaTh OCBOCHHBIE MEKAMCUUILTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEIBHON U COLMATIBHOMN MPAKTUKE.

B pesynbrare nzydenusi 6MOJIOTHMM Ha YPOBHE CpeAHEro o0Iiero o0pa3oBanus y oOydarouierocs
OyayT cdopMUpOBaHbI TO3HABATENbHbIE YHUBEpCAJIbHbIE Y4eOHBIE NEHCTBHUS, KOMMYHHKATHBHBIC
YHHUBEpCcaJbHbIe yUeOHbIC JNEUCTBUA, PETYISITUBHbBIE YHUBEPCAIbHbIE YueOHbIE JACMCTBUS, COBMECTHAS
JEeSITEeNbHOCTD.

MetanpeaMeTHbIE pe3ybTaThl OCBOSHHS MPOTPaMMbl CPETHET0 O0IIero 0Opa3oBaHUs JOJKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBbIe JIOrHYeCKHE AeHCTBHS:

caMoCTOSITENIbHO  (OPMYIMPOBATH W  aKTyaJdH3UpoBaTh MpoOieMy, paccMaTpuBath €€
BCECTOPOHHE;

WCIOJIb30BaTh MPHU OCBOCHMM 3HAHUW MPHEMBI JIOTUYECKOTO MBIILICHUS (aHamu3a, CHHTE3a,
CpaBHEHHUs, KiIaccudurariu, 0000IIeHNs ), paCKPBIBATh CMBICT OMOJIOTUYECKUX MOHATUH (BBIIESTh UX
XapaKTepHbIe MPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTUMHU MOHSATHIMH);

OTIPEIeIIATh LEeNH ACSITeNbHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS, COOTHOCUTH
PE3yIbTaThl JEATEILHOCTH C MOCTABIEHHBIMHU IEJISIMH;

WCI0JIb30BaTh OMOJOTUYECKHE MMOHATHS TSl OObSICHEHUS (DaKTOB U SBJIICHUH KUBOUW MPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 1O AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B PaCCMATPUBAEMBIX SBICHHUSX, (POPMYIHPOBATH BBIBOJABI U
3aKITIOUEHUS;



MPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JUISl TPEJICTABJICHHS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHWIA B H3y4aeMbIX OHMOJOTMYECKMX OOBEKTaX, a TaKkKe MPOTUBOPEUU pPA3HOTO pOJa,
BBISIBIICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEHICHHS MPOOJEMBbI ¢ Y4ETOM aHaan3a MMEIONIUXCS MAaTepPHAIBHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JACSITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIIEHUBATH
PHUCKH MOCTEACTBUMN JEATEIHHOCTH,

KOOPDJAMHUPOBATb ¥  BBHIMIOJHATH PA00OTy B  YCJIOBHUSX PEAIBHOTO, BUPTYAIbHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KMU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHE IeHCTBHS:

BJIAJIETh HABBIKAMHU Y4YEOHO-HMCCIIEIOBATEILCKON U TPOEKTHOM NEATENbHOCTH, HaBbIKAMHU
paszpeleHus npooeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METO/I0B PEIICHUS
MPaKTUYECKHUX 3aJ1ay, TPUMEHEHHUIO Pa3INYHBIX METO0B IMO3HAHUS;

WCIIONb30BaTh PA3IUYHbIC BHUIBI JEATEILHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, TPeOOPa30BAaHUIO M TIPUMEHEHHUIO B YICOHBIX CUTYaIlUsIX, B TOM YHCJIE TIPH CO3TaHUH
Y4€OHBIX U COIMAILHBIX MMPOEKTOB;

dbopMupoBaTh HAyYHBIH THI MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUYEBBIMU
MOHSATHUSMHA ¥ METOJIAMU;

CTaBUTh MW (POPMYIHUPOBATH COOCTBEHHBIE 3a7aud B OOpA30BATENBHOW JACSITEIBHOCTH H
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH PUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3ajjauy, BbIABUIaTh TUIOTE3Y €€
pelIeHUs, HaXOJUTh apryMEHTBl JUIsl I0OKa3aTelbCTBa CBOUX YTBEP)KICHHI, 3aJaBaTh MapameTphl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PELICHUS 33Ja4ll pe3yibTaTbl, KpUTHUECKU OIICHUBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh LIEJICHANIPABICHHBI IIOMCK TIepeHoca CpeACTB M CHOCOOOB JIEHCTBUSL B
poQecCHOHANBHYIO CPEey;

YMETb MEPEHOCUTDH 3HAHUA B IO3HABATENIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEAEATEIbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTh OPUTMHAJIbHBIE TIOXOAbI U PEUICHHUS], CTABUThH MPOOIEMBI U
3aJ1auu, JOMYCKAIOUINe albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(pOpMALUHU (TEKCTE y4eOHOTO MOCOoOUs], Hay4HO-
MOMYJISIPHOM TUTEpaType, OMOJOTHYECKUX CIOBApSAX U CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTepHeTe), aHamu3upoBaTh HHPOPMAIIHIO PA3IMYHBIX BUJIOB U (JOPM TMPEICTaBICHHUS, KPUTUUECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampockl W TPHUMEHSATh pa3lIMYHBIE METOJAbl TpU TIOUCKE U O0TOOpe
Oouonorudeckoi HHGopMaIul, HeOOXOIUMOM JIJTsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpuoOpeTaTh OMBIT  HCIOJIB30BAHUS  HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOT'O UCIIOJIH30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATH ONITUMATBHYIO (hOpMY MpeAcTaBIeHUs Onooruyeckoit nudopmanmuu
(cxembl, rpaduky, TUArpaMmbl, TaOIUIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEICTBA IIPU PAdOTE C OMOIOTHYECKON HHPOpMAITHEH:
MPUMEHAITh XUMHYECKUe, PU3NIecKre 1 MaTeMaTHUeCKUe 3HAKU U CUMBOJIBI, (GOpMYITbI, aO0peBHATYDY,
HOMEHKJIATYPY, UCIIOJIB30BATh U MIPEOOPa30BLIBATH 3HAKOBO-CHMBOJIMYECKHUE CPEIICTBA HATIISTHOCTH;



BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3aIIUThI WHPOpMAIH, HHPOPMALMOHHON 0€30MacCHOCTH
JIMYHOCTH.

OgBiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX c(epax KHU3HU, aKTHBHO y4acTBOBATh B JUAJIOTE WIH
JMCKYCCUU MO CYIIECTBY 00CYX/J1aeMOM TeMbl (YMEHHUE 33/1aBaTh BOINPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJILHO BBIIIOJHEHUS [TpeAaraéMoil 3aJ1auu, yauTblBaTh UHTEPECHI U COTIACOBAHHOCTD IMO3ULIUI
JPYTrUX YY4aCTHUKOB JIMAJIOTa UM TUCKYCCHUH);

pacrno3HaBaThb HEBEpOAJbHBIE CPEJCTBA OOIIEHUS, MOHUMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOH(DIUKTHBIX CHUTYalldi, yMETh CMSTr4aTh KOH(JIUKTBI M BECTH
MIEPETOBOPHI;

BJIJIETh Pa3IMYHBIMH CIocOOaMy OOLIEHUS M B3aUMOJIEHCTBUS, IOHUMATh HaMEPEHUs IPYTUX
JIIOJIEH, IPOSBIIATH YBAXKHUTEIbHOE OTHOLIIEHHE K COOECeTHUKY U B KOPPEKTHOM (hopme popMyIrpoBaTh
CBOM BO3paXKECHMUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMATh U HCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHON paOOTHI IPH PELIEHUH
Ouosornuyeckod mpoOsieMbl, OOOCHOBBIBATH HEOOXOOUMOCTHb MPUMEHEHHs TPYHIHOBBIX (QOpM
B3aMMO/ICHCTBUS MPHU pelIeHu yueOHO 3a1auH;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUII C ydé€ToM OOMIMX HHTEPECOB H
BO3MOXHOCTEHN KaXJI0TO 4eHa KOJUIEKTHBA;

IIPUHUMATH LIEJIM COBMECTHOH AEATEIbHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBATDH JCHCTBUS 11O
€€ NOCTH)KCHMIO: COCTaBJIATh IUIAH JCHCTBUM, PacHpelesIATh POJIA C y4ETOM MHEHMM YY4aCTHUKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OLIEHMBAaTh KAa4eCTBO CBOETO BKJIAJa M KaXIOr0 y4aCTHMKAa KOMaH[bl B OOIIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTBI, OLICHMBATH HUICH C IO3UMLUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETUYECKOE INOBEACHHUE B PA3JIMYHBIX CUTYALUAX, IIPOSABIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OgByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBHMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJIOrMYECKHE 3HAHUS [Vl BBIBICHUS MIPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BbIOMPAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHMH IEJIeBble U CMBICIOBBIE YCTAHOBKM B CBOHUX
JNEUCTBUAX M IOCTYNKax IO OTHOLICHMIO K >KMBOM IIPHUPOJE, CBOEMY 3IOPOBBIO M 3I0POBBIO
OKPYKaOIUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh MMO3HABATENbHYIO JeSTE€IbHOCTD, BBIABIATH MPOOJIEMBbI, CTABUTH
1 GOpMyIUpPOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTeNbHON AEATEIBHOCTU M dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH peIIeHUs NMpoOJieMbl € Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIIupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

Jie7IaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO INHPOKOM SPyIUIIMKM B pa3HBIX 00IaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:



JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM,;

BIIQJICTh HABBIKAMU IIO3HABATEIHHOU peQIIeKCHM KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUHN U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHWIA, MUCIOJIB30BaTh NMPUEMBI pedICKCUU s
OIIEHKH CUTYaIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEIbHOCTH;

3) npuHsATHE CeOS M APYIrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIUOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU APYTrOrO YeIOBEKa.

NPEAMETHBIE PE3YJIbTATHBI

[IpeameTHBIe pe3ynbTaThl OCBOCHHS COJEpKaHUs ydeOHoro mipeamera «buosnorus» Ha
yIIIyOJIEHHOM YPOBHE OpPHUEHTHpPOBAaHBI Ha obOecrieueHrne NPO(GHIBHOTO OO0ydeHUs OO0ydJaroIuXcs
o6uonoruu. OHM BKIIIOYAIOT: cHeruduueckue JUisi OMOJIOTHH Hay4HbIE 3HAHUS, YMEHHUS M CHOCOOBI
JNEUCTBUM TI0O OCBOCHHIO, WHTEPIPETAllMM W TMPeoOpa3OoBaHUIO 3HAHUW, BHJIBI JIEATCIHHOCTH IO
MTOJTyYCHHU IO HOBBIX 3HAHUH U MX MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a TAK)KE B PEATHHBIX KU3HEHHBIX
cutyanusx. [IpeamMeTHbIe pe3ynbTaThl MPEACTABICHBI 110 TOJIaM U3YYCHHS.

[IpeameTHBIC pe3yabTaThl OCBOCHUS ydeOHOTro mpenMera «buosorus» B 10 Knacce OJKHBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUN O MeECTE€ W POJM OUOJIOTHUHM B CHUCTEME ECTECTBEHHBIX HayK, B
(hOopMHUPOBAaHUM €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB NPHUPOJABI U PEIICHUU
npoOJieM palMoOHATBHOTO MPUPOJOTNOIb30BaHUS, O BKIJIAJIE POCCUHUCKHX M 3apyOeKHBIX YUEHBIX B
pa3BuUTHE OHOJIOTUY;

BIIQJICHUE CHUCTEMOM OHOJIOTMUECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJATaoIue
OMOJIOTMYEeCKHEe TEPMHUHBI M TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTaboJu3M, TOMEeOCTa3s,
CaMOpEeryJlus, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTh, W3MEHYMBOCTb, POCT M Pa3BUTHE),
ounosornueckre Teopur (kiaetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMmocomHas
teopust HacienctBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHMIi), 3aKOHBI (€IMHOO0Opa3us MOTOMKOB IEPBOTO IMOKOJICHUS,
pacilernyeH s, YUCTOThl TaMeT, HE3aBUCUMOTro HacienoBaHusi I'. MeHens, ToMOJIOrHYeCKUX PSIOB B
HacnencTBeHHoU n3menunBoct H. 1. BaBunosa), mpuHIMIBI (KOMITIEMEHTAPHOCTH);

BIIQJICHUE OCHOBHBIMM METOJaMH HAyYHOTO T[IO3HAHUS, MCIOJIb3yeMbIX B OMOJOTHYECKHX
UCCIIETIOBAaHUSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHUE BBIIEATh CYIIECTBEHHBIE MPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U 3BYKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4Hcle OakTepwii, rpubOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHHS OPraHOB M CHCTEM OPraHOB pPACTEHMI, >KMBOTHBIX, YEJIOBEKa,
MPOLIECCOB JKU3HEACSITENBHOCTH, MPOTEKAIOIIMX B OpraHU3Max pPAcTeHHil, KMBOTHBIX M YEJOBEKa,
OMOJIOTMYECKHUX TMPOIECCOB: OOMEHa BemecTB (MeTaboiM3M), TpeBpalleHHs] dHEPrhH, OpOKeHus,
aBTOTPO(HOTO M TeTepOTPOGHOr0 THUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
ramMeToreHesa, SMOpHOreHe3a, MOCTIMOPUOHATBLHOTO PAa3BUTHSI, PAa3MHOXKEHUS, WHIUBUIYATBHOTO
pa3BHUTHS OpraHU3Ma (OHTOT'eHe3a), B3aUMO/ICHCTBHS T€HOB, FETePO31Ca, HCKYCCTBEHHOTO 0TO0DA;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEKy OPraHOUAAMHU KIETKH U X (PYHKIHUSAMH, CTPOCHHEM
KIIETOK pa3HbIX TKaHeH W WX (DYHKIMSAMHU, MEKIY OpPraHaMHU M CHUCTEMaMH OpPraHOB y PAaCTEHUH,
KUBOTHBIX M YelIOBEKa M WX (YHKIHSIMH, MEXKIYy CUCTEMaMH OPraHOB M WX (DYHKIHSIMHU, MEXKIY



JTarnamMu 0OMEHa BEIIECTB, 3TallaMU KJIETOYHOTO IMKJIA M KU3HECHHBIX LIUKIJIOB OPraHU3MOB, 3TallaMH
SMOPHOHAIBHOTO Pa3BUTHSL, TEHOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM H (haKTOpaMH CpeIbl OOUTAHUS;

YMEHHE BBISBISTh OTIMYUTEIIBHBIC TPU3HAKHU )KUBBIX CUCTEM, B TOM YHUCIIC PACTEHUH, )KUBOTHBIX
Y 4eJIOBEKa;

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO TEPMHUHOJIOTHIO H
CHMBOJIMKY JUIS IOKA3aTeIbCTBA POJICTBA OPIraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT;

YMEHHE pemarb OMOJOTHYECKHE 33/1a4H, BBISBISITH NPUYHHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIEyeMBIMH OHOJIOTUYECKUMHU TPOIECCaMU W SBJICHHUSMH, JAEJaTh BBIBOJBI M TIPOTHO3BI Ha
OCHOBAHHU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBITOJHATH JIA00OPATOPHBIE U MPAKTHIECKUE PabOThI, COOIOIAT MPaBHiIa U padoTe C
y4eOHBIM U JaOOpaTOPHBIM 000PYIOBaAHUEM;

YMEHHE BBIJBUTATH TUIIOTE3bI, IIPOBEPITHh WX IKCIEPUMEHTATBHBIMU CPEIACTBAMH, HOPMYITUPYS
IeJTb UCCIIEIOBAHMS, aHATU3UPOBAThH MOJTyYCHHBIC PE3YIIbTATHI U JETIaTh BEIBOIBI;

yMEHHE Y4aCTBOBAThH B yUeOHO-MCCIIEA0BATEIHCKOM pabOTe MO0 OMOJIOTUH, YKOJIOTHH U METUIINHE,
MPOBOJMMON Ha 0a3e WIKOJBHBIX HAyYHBIX OOIIECTB, M MYOJMYHO NPEACTABISATH IOJy4ECHHBIE
pe3yIbTaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHE OIEHHBATh STUYECKUE aCMEKThl COBPEMEHHBIX MCCIIECJOBAHUIA B 00JaCTH OWOJIOTHH U
MEIUIMHBI (KIOHHPOBAaHWE, NCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOEC W3MEHEHHWE T€HOMa U
CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOP Oymymield MpodecCHOHATBHOU eATEILHOCTH B
obnacTu OHOJIOTHUH, MEIUIUHBL, OHMOTEXHOJOIMH, BETEPHUHAPUHU, CEIHCKOTO XO34iCTBA, MUILEBON
MIPOMBIIIJIEHHOCTH, YIIIYOJNsTh IMO3HABATEIbHBIM WHTEpEC, HANpaBICHHBI HAa OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIICH MpodecCuu M MPOJOJDKEHHE OMOJOTHYECKOrOo O0Opa3oBaHMsI B OpraHU3AIMIX
cpenHero mpo(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUS.

[IpeameTHBIE pe3yabTaThl OCBOCHUS ydeOHOTro mpenMera «buosorus» B 11 Knacce OJKHBI
OTpaxarb:

cOpPMUPOBAHHOCTh 3HAHUH O MeCT€ W POJM OUOJIOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(hopMHUpPOBAaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B MO3HAHUHU 3aKOHOB MPUPOIbI U
pEIICHUH SKOJOTHYECKHX MpOoOJIeM YelloOBEYEeCTBa, a TaKKe B PEIICHHWU BOIPOCOB PAIMOHAIBHOIO
MIPUPO/IOIOIIE30BaHUS, U B (GOPMUPOBAHUHN [IEHHOCTHOTO OTHOIICHHUS K IPUPO/IE, OOLIECTBY, YEIOBEKY,
0 BKJIaJIe POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH;

YMEHHE BIAJeTh CUCTEMOW OHOJOTMYEeCKHX 3HAHUM, KOTOpas BKIIOYACT OMpPEIEICHUS U
MMOHMMAaHKE CYIIIHOCTH OCHOBOIIOJIAraloMINX OMOJIOTMYECKUX TEPMUHOB M MOHATUN (BHJ, SKOCHUCTEMA,
ouoctepa), Omonoruueckue teopuu (dBomronuoHHas Teopus Y. JlapBuHa, CHUHTETHYECKas TEOPHS
spommonun), yueHus (A. H. CeBepiioBa — o myTsx U HampaBieHusx 3Botonuu, B.W. Bepruanckoro — o
6uocdepe), 3aKoHbl (reHeTHUecKoro paBHoBecust k. Xapau u B. BaitnOepra, 3apoabIiieBoro cxoacTaa
K. M. bapa), npaBuna (Munumyma lO. JIlubuxa, 3KOJIOTHYECKOW MUPaMHIbI SHEPTUU), TUIOTE3bI
(runore3a «mupa PHK» V. I'nn6epra);

YMEHHE BJIaJIeTh OCHOBHBIMU METOJAMH HAYYHOT'O TTO3HAHMUS, UCTIOTB3YEMbIMU B OMOJIOTH YECKUX
HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB U IKOCUCTEM (OIMCaHUE, U3MEPEHUE, HAOII0IeHUE, SIKCIIEPUMEHT),
crioco0aMHu BBISBJICHUS U OIIEHKU aHTPOTIOT€HHBIX U3MEHEHUN B TIPUPO/IE;

YMEHHUE BBIJICNAThH CYLECTBEHHbIE MPU3HAKU: BUOB, OMOre01€eHO30B, 3KOCUCTEM U OHochepsl,
CTaOMJIM3UPYIOIIETO, JBIKYLIETO M Pa3phIBAIOIIETO €CTECTBEHHOIO O0TOOpa, ajIoNaTpUu4yeckoro M
CUMIATPUYECKOTO BUI000PA30BaHMSI, BIUSHUS JABIKYIUX CHJI ABOJIOLNUK Ha T€HO(OH MOMYISIUH,
MPUCTIOCOOJICHHOCTH OpPraHu3MOB K cpele OOWTaHMs, 4YepeloBaHMsS HAMNpaBICHUH HSBOJIIOLINH,
KpPYroBOPOTa BEIIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAHABIIMBATH B3aUMOCBS3U MEXKAY MPOIECCAMH 3BOJIONUH, IBIXKYIIMMH CHIAMHU
aHTPOIIOTeHe3a, KOMIOHEHTaMU Pa3IMYHBIX SKOCHCTEM U MPUCHIOCOOICHUSIMHU K HUIM OPraHU3MOB;



YMEHHE BBISBIATH OTIMYUTEIbHBIC MPU3HAKU KXUBBIX CHCTEM, MPHUCIOCOOJICHHOCTh BUIOB K
cpene obuTaHusl, aOMOTHUECKUX U OMOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH OpraHu3MOB
B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCI0JIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO TEPMHUHOJIOTHIO H
CHUMBOJIMKY ISl TOKA3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX CHCTEMATHYECKHX TPYI, B3aUMOCBS3H
OpraHu3MOB M CpeIbl OOWTaHUS, EAMHCTBA YENOBEUECKHMX pac, HEOOXOAMMOCTH COXpaHECHHUS
MHOT000pa3us BUJIOB U KOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPHPO/IBI U YEIOBEUECTBA,

YMEHHE pemarb OMOJOTHMYECKHE 33/a4H, BBISBISITh NPUYHHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIEIyeMBIMH OHOJIOTHYECKUMHU TPOIECCaMU W SBJICHHUSMH, JAEJaTh BBIBOJBI M TIPOTHO3BI Ha
OCHOBAHHU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOIHITD JJAOOpAaTOPHbIE U IPAKTHUECKHE pabOThl, COOMIOAATH MpaBuiia Mpu padboTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHUE BBIJABUTATh THIIOTE3bI, TPOBEPATH MX HKCIEPUMEHTAIBHBIMHU CPEACTBAMHU, (HOPMYITHPYS
IeJIb UCCIICTIOBAHMSI, aHAJTM3UPOBATh MOJTYYEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yMEHHE Y4aCTBOBAThH B yUeOHO-HCCIIEA0BATEIHCKOM pabOTe 10 OMOJIOTHH, YKOJIOTHH U METUIINHE,
MPOBOJMMON Ha 0a3e WIKOJBHBIX HAyYHBIX OOINECTB, M MYOJMYHO TPEACTABISTH IOJydeHHBIE
pe3yIbTaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHE OIICHUBATh TUTIOTE3bI U TEOPHH O MPOWMCXOKICHUH JKU3HU, YEIOBEKA U YEIOBEUYCCKUX
pac, o Ipu4YMHaxX, MOCIEACTBUAX U crIoco0ax MpeloTBpalleH s rI100aIbHbIX H3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIIATh OCO3HaHHBIM BbIOOp Oyayiiedl npodeccuoHanbHON NeATEIbHOCTH B
o0nact OWOJIOTHM, HSKOJIOTHH, MPHUPOJOIOJIB30BaHUS, MEAULUHBI, OMOTEXHOJIOTUH, IICHUXOJIOTUH,
BETEPUHAPUH, CEIbCKOIO XO3SHCTBA, IUIIEBOM NPOMBIIUIEHHOCTH, YIIYOJISATh I103HABATEJIbHBIN
WHTEpEC, HaIpaBJICHHbI Ha OCO3HAHHBIK BBIOOP COOTBETCTBYIOMICH Tpodeccru W MPOAOHKEHHE
OMOJIOTMUECKOTO 00pa30oBaHUS B OpraHW3alUsiX CpeaHEro MpOo(PEeCCHOHAIBHOTO U BBICIIETO
o0OpazoBaHwUsI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoauvecTBo yacos
JJIeKTPOHHBbIE
Ne Konr | IIpak
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
n/ Bceer | poab | THuec
NPOrpaMmblI o0pa3oBaTejibHbIE
1| 0 Hble | KHe
pecypcsl
pador | padot
bl bl
https://irorb.ru/kafedry/kafe
1 JKuBble cucTeMbl U UX U3Y4EHUE 2

dra-estestvenno-nauchnogo-

https://irorb.ru/kafedry/kafe
2 Buosorus xierku 2 0.5 0.5 dra-estestvenno-nauchnogo-

obrazovaniya/

https://irorb.ru/kafedry/kafe
3 Bbuosnorus xak Hayka 1 dra-estestvenno-nauchnogo-

obrazovaniya/

https://irorb.ru/kafedry/kafe
4 XuMUYecKasi OpraHu3aIysl KIeTKH 10 0.5 1 dra-estestvenno-nauchnogo-

obrazovaniya/
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Ctpoenne U QyHKIIMH KIETKH

0.5

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

OOMeH BeIecTB U MpeBpalleHIe
SHEPTUH B KIETKE

0.5

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

Hacnencreennast ungopmarst u
peanmzanus e€ B KIIETKE

0.5

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

JKY3HEHHBIN TUKIT KIIETKU

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

Crpoenue u GyHKIIUHU OPraHU3MOB

17

1.5

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

10

PasMHOXkeHue u pa3BuTne
OpraHu3MOB

1.5

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYMUBOCTH OPraHU3MOB

0.5

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

12

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU

10

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

13

3aKOHOMepHO CTH USMCHYUBOCTHU

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

14

I'eneTnka yenoBeka

0.5

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

15

CCJ'ICKI_II/IH OpraHnu3mMoB

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

16

BHOTEXHONOTUSA U CUHTETAYECKAS
OHOJIOrHsA

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/

17

PesepBHOE Bpems

https://irorb.ru/kafedry/kafe
dra-estestvenno-nauchnogo-

obrazovaniya/
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13

11 KJIIACC
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KoaudecTBO 4acoB

DJIEeKTPOHHbIE
Ne Konr | Ilpak
HaumeHoBaHue pa3ie/ioB H TeM (undposbie)
n/ Bcer | poabs | THUec
HpOFpaMMLI 06pa30BaTeJ’leLIe
1| ) HbIE KHe
pecypcol
pador | padort
bl bl
3apoKICHNE U Pa3BUTHE https://irorb.ru/kafedry/kafe
1 IBOJIFOIIMOHHBIX TIPE/ICTABICHUH B 4 0.5 dra-estestvenno-nauchnogo-
OUOJIOTUH obrazovaniya/
https://irorb.ru/kafedry/kafe
2 MHuKpO3BOIIONHS U €€ pe3yIIbTaThI 14 0.5 2 dra-estestvenno-nauchnogo-
obrazovaniya/
https://irorb.ru/kafedry/kafe
3 MakposBoJtonus 1 e€ pe3yJbTaThl 6 0.5 dra-estestvenno-nauchnogo-
obrazovaniya/
borCXOKIEHIE H asBHTHeE https://irorb.ru/kafedry/kafe
4 p A p 15 0.5 15 dra-estestvenno-nauchnogo-
JKU3HU Ha 3eMiie .
obrazovaniya/
oorCXOK TeHHe TeTOReKA https://irorb.ru/kafedry/kafe
5 p a 10 0.5 1 dra-estestvenno-nauchnogo-
AHTPOIIOT'CHE3 .
obrazovaniya/
) — .
B;(;ﬁ:;omﬁﬁiz FAHIAMOB I https://irorb.ru/kafedry/kafe
6 p 3 0.5 dra-estestvenno-nauchnogo-
Ha,[[opl"aHI/ISMCHHBIX CHUCTCM C .
N N obrazovaniya/
OKpYXKarollley Cpeaou
https://irorb.ru/kafedry/kafe
7 OpraHu3Mbl ¥ cpeia 0OUTaHHs 9 0.5 1.5 | dra-estestvenno-nauchnogo-
obrazovaniya/
https://irorb.ru/kafedry/kafe
8 DKOJIOTHS BUIOB U MOIYJISIIHIA 9 0.5 0.5 dra-estestvenno-nauchnogo-
obrazovaniya/
KOOI COOBMECTE https://irorb.ru/kafedry/kafe
9 B ’ 12 0.5 0.5 dra-estestvenno-nauchnogo-
3KOJ’IOFI/ILI€CKI/IC CUCTCMBI .
obrazovaniya/
Brocdepa — roGamsHas https://irorb.ru/kafedry/kafe
10 oclep © 6 0.5 dra-estestvenno-nauchnogo-
JKOCUCTEMA )
obrazovaniya/
https://irorb.ru/kafedry/kafe
11 PesepBHOE Bpems 8 0.5 dra-estestvenno-nauchnogo-
obrazovaniya/
https://irorb.ru/kafedry/kafe
12 YenoBek U OKpyXkarolas cpea 6 dra-estestvenno-nauchnogo-

obrazovaniya/
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

* buonorus, 10 knacce/ [Maceunnk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue; nmoja penakue
[Taceunuka B.B., AkiimonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»
* buonorus, 11 kracce/ [Naceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue; moj peaakiuei
[Taceunuka B.B., AkinonepHoe oouiectBo «M3narensctBo «lIpocBenienne»

METO/JUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
https://irorb.ru/kafedry/kafedra-estestvenno-nauchnogo-obrazovaniya/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1
PECYPCBI CETHU UHTEPHET

http://www.ebio.ru/index-1.html TTpoekt «Bcst Gronorus»
https://resh.edu.ru/subject/29/10
https://skysmart.ru/articles/chemistry ITopran Beepoccuiickoit
OJIUMIIMAJIBI IIKOJIBHUKOB. http://rusolymp.ru/ Pycckuit o6pa3oBarenbHbIi MopTall.
http://lwww.gov.ed.ru ®enepanbHbIil pocCHiICKHI 0011Ic00pa3oBaTeIbHbIN MOPTAIL.
http://www.school.edu.ru ®eaepansusbiii mopran «Poccuiickoe obpazoBanuey. http://www.edu.ru
O6pazoBarenbHbIi mopTan «Yueday. http://www.uroki.ru
https://resh.edu.ru/subject/29/11/ https://interneturok.ru (11 xmacc)
https://skysmart.ru/articles/chemistry/ https://www.alto-lab.ru ITopran Bcepoccuiickoii omummuabi
mKkoJasHUKOB. http://rusolymp.ru/
Pycckuii o6pasoBatenbubiii moptai. http://www.gov.ed.ru ®eaepaibHblii pOCCUICKUI
obrreo0paszoBarenbHbIii mopTai. http://www.school.edu.ru ®enepanbublii mopran «Poccuiickoe
oOpaszoBanuey. http://www.edu.ru



http://www.edu.ru/

