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MHNOACHUTEJBbHASA 3AIIUCKA

[Iporpamma mo yuebHomy mpenmery "buonorus” (manee - 6MoNIOTHSI) Ha YPOBHE CPEIHETO
obmiero obpa3oBanus pazpadorana Ha ocHoBe DenepabHOTO 3aKoHa OT 29.12.2012 Ne 273-D3 «O6
obpazoBannu B Poccuiickoit ®enepamuuy, @I'OC COO, KoHuenuwu mnpenogaBaHus ydeOHOTO
npenmMera «bHonorus» U OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnsiii mpeamer «buonorus» yriyonaéunoro yposus usydenus (10-11 xmaccel) sBusiercs
OHUM W3 KOMIIOHEHTOB HpeaMeTHoW obnactu «EcrtecTBeHHO-HayuHble mnpenmeTs». CorimacHo
nonoxxeHussM GI'OC COO npodunsHble yueOHbIE PEIMEThI, H3ydyaeMble Ha YIiyOJIEHHOM ypOBHE,
SIBISIFOTCS  crocoboM muddepeHnmrany o0ydeHHus: Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHs H
MpHU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM, CPEIHHUM OOIIMM, CPEIHUM
npodeccrnoHALHBIM U BBICIIIMM 00pa3oBaHueM. B TO jxe BpeMst KaxIbli U3 3TUX y4EOHBIX TPEIMETOB
JOJKeH OBITh OPHUEHTUPOBAH HA NMPUOPUTETHOE pEIIeHHE O0pa30BaTENbHBIX, BOCHUTATEIBHBIX U
Pa3BHUBAIOIIMX 3aJa4, CBA3aHHBIX ¢ MpodopueHTAIe 00yJaromUXCs U CTUMYJIMPOBaHUEM HHTepeca
K KOHKpPETHOW 0O0JacTH HAy4yHOTO 3HAHHWS, CBS3aHHOTO C OWOJIOTHMEH, METUITMHOW, JKOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[IporpamMma no yuebHOMy mnpeamery "buonorus" maér mpenactaBieHHe O LETH U 3aJadyax
u3ydyeHus ydebHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE, OINpeaenseT 00s3aTeNbHOe
(MHBapuUaHTHOE) MPEIMETHOE COJAEpKAHME, €ro CTPYKTYpUpOBaHHME 110 pas3ieilaM Hu Temawm,
pacnpeziesieHue Mo KjaccaM, PeKOMEHJIYeT IOCIeA0BaTeIbHOCTh U3YyUeHHUs] Y4eOHOro Martepuaia ¢
y4€TOM MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKU Yy4eOHOTO IMpollecca, BO3PACTHBIX
0coOeHHOCTeH 00yvaromuxcs. B mporpamme o Guosioruu peaan3oBaH NPUHITUI IPEEMCTBEHHOCTH C
W3y4yeHHeM OHWOJIOTMM Ha YPOBHE OCHOBHOTO o0Omiero oOpa3oBaHus, Onarogaps dYemy
[IPOCMAaTPUBAETCS HANPABICHHOCTh HA IMOCIEAYIOUIee pa3BUTHE OWOJIOIMYECKUX 3HAHUM,
OpUEHTHUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTUYECKOTO
MBIIJICHUS], TPEJCTABICHUI O 3I0POBOM 00pas3e >KM3HH, Ha BOCIUTAHUE OEPEKHOrO0 OTHOIIECHUS K
OKpYJKarole MpupoaHOil cpene. B mporpamme mo OWONOTHH TakKe TOKa3aHbl BO3MOXKHOCTH
yueOHoro mnpeamera «buonorus» B peanuzanuu TpeboBanuii ®I'OC COO k mIaHUPYEMBIM
JTUYHOCTHBIM, METANpEJAMETHBIM U TpPEeIMETHBIM pe3yibTaTam OOyd4eHHs U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEILHOM JAEITEIbHOCTH O0YYAIOIIMXCS IO OCBOCHHIO COAEPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYuebnsiii mpeamer «buonOrHs» Ha ypOBHE CpPEIHET0 OOIIero 00pa30oBaHUs 3aBepIIacT
Ouosoruyeckoe oOpa3oBaHHE B IIKOJE U OPHEHTUPOBAH HA PACHIMPEHUE U YIIIyOJleHHE 3HAHHM
oOyJaromuxcs 0 )KMBOU MPUPOE, OCHOBAX MOJEKYISIPHOU U KJIECTOYHOU OMOIIOTHUH, SMOPUOJIOTUH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIMH, OMOTEXHOJIOT MU, SBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTHH.

N3yuyenune yueOHoro mpeamera «buosjorus» Ha yriiyOJe€HHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIOUIMXCS K MOCIEAYIOLEMY MOJIyYeHHI0 OMOJIOrHYecKoro oopa3oBaHus B By3ax U
OpraHu3alMsIX CPeAHEro npodeccuoHanbHOro obpazoBaHus. OCHOBY €ro COAEp)KaHHs COCTaBIISET
cucteMa OMOJOTHYECKUX 3HAHUMU, MOJYYEHHBIX MPH W3YyYEHUU OOYYaIOITUMHUCS COOTBETCTBYIOIINX
CUCTEMAaTHYECKUX pa3/esioB OMOJIOrHH Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10—11 kmaccax
9TH 3HAHUS MOTYYal0T pa3BuTHE. Tak, pacIMpeHbl U yriyOlIeHbl OMOJOTHYEeCKIE 3HAHUS O PACTCHHUSX,
KUBOTHBIX, Tpubax, OaKTepusx, OpPraHW3Me 4UeIOBeKa, OOMUX 3aKOHOMEPHOCTSX IKU3HH,
JIOTIOJTHUTEIBHO BKJIFOUYEHBI OWOJIOTMYECKHE CBEIACHMS MPUKIATHOIO W IMOHCKOBOIO XapakTepa,
KOTOpBIE MOXHO MCIIOJIb30BAaTh KaK OPUEHTUPHI IS MOCeIyIomIero Beidopa npodeccuu. Bozmoxna
TaK)Ke WHTErpamus OMOJOTMYeCKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, MOTYyYCHHBIMHU
00y4aroIUMUCS TPU U3YYeHUU (HU3UKHU, XUMHUH, Teorpaduu 1 MaTeMaTUKH.



CtpykTypa mporpamMmsl 1o yaeOHoMy nipeameTy "buonorus" orpakaeT CHCTEMHO-YPOBHEBBIH
U OSBOJIIOLIMOHHBIM TOAXOAbI K H3y4deHHI0 Ouosioruu. COrjacHO UM, H3Y4YalOTCsl CBOMCTBAa H
3aKOHOMEPHOCTH, XapaKTEepHbIE /JIs JKUBBIX CHCTEM pA3HOIO YPOBHSI OpraHU3alluy, SBOJIIOLUU
OpPraHMYECKOTO MHpa Ha 3emiie, COXpaHEHHUs OMOJIOrMYecKoro pasHooOpasus ruianersl. Tak, B 10
KJIaCCe M3Y4YaloTCS OCHOBBI MOJIKYJSIPHOM U KJIETOYHOW OMOJIOTHH, 3MOPHOJIOTUU U OHOJIOTHH
Pa3BUTHS, TEHETHKH U CEJIEKIMU, OMOTEXHOJIOTUM U CHUHTETUYECKON OMOJOTHMH, aKTYaTU3UPYIOTCS
3HaHUS OOy4aromuxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMUH, (u3monoruu 4denoeka. B 11 kimacce
M3Y4ar0TCsl SBOJIIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

VYueOubiii mnpeamer «buonorus» mnpus3BaH 00eCHEYUTh OCBOEHHE OO0Yy4YarOIIUMUCS
OMOJIOTUYECKUX TEOPUI U 3aKOHOB, MJIEH, MPUHLIUIIOB U MPABUII, JISKAIINX B OCHOBE COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPA, 3HAHUH O CTPOCHUH, MHOTO00Pa3HH U OCOOCHHOCTSX KIIETKH,
OopraHusma, TMOMYyJsSUU, OHOLEH03a, SKOCHCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKCHUSX,
COBPEMEHHBIX HCCJIEIOBAaHUSX B OMOJIOTHH, MPUKIATHBIX aCHEKTaX OMONOrMuecKkux 3HaHuu. [ns
Pa3BUTHSL U TIOJICPYKAHHUS HHTEpeca 00yJaromuXcsi K OMOIOTHH HAPSAY CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUYECKOr0 MaTeprala B COAEPKAaHUU IIPOrpaMMBbI 110 OMOJIOTHUH MPELYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAaHOBIECHHS M Pa3BUTHs TOM WJIM MHOM 00NacTH OMOJOTUU, BKJIAJIOM OT€YECTBEHHBIX W
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUIINX OMOIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp n3ydenus ydeOHoro mpenmera «buomnorus» Ha yriryOJEHHOM YPOBHE — OBJaJICHHE
00yYaroIUMUCS 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3aIlMH JKUBBIX CHCTEM Pa3HOTO
paHra W MpuUOOpPeTeHHE YMEHUH WCIONb30BaTh OSTH 3HaHHMS B (OPMUPOBAHMM HUHTEpeca K
ornpeaenéHHol 001acTu NpoPecCuOHANBHON NeSTEIbHOCTH, CBA3aHHOIN ¢ OMONIOTHeH, Wik K BEIOOPY
y4eOHOTO 3aBeICHUS TSI TPOJOIDKEHHS OMOJIOTHYECKOT0 00pa30BaHMsL.

Joctuxenre 1enu u3ydeHus ydyeOHoro mnpeamera «buosnorusi» Ha yriiyOn€éHHOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYyoInX 3a1ay:

OCBOEHHUE O0YYAIONIMMHUCS CUCTEMBbI OMOJOTHYECKMX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKHX
TEOpUSAX, KOHLEMUUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBWJIaX, COCTABJISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa; O CTPOCHUM, MHOTOOOpa3uu U OCOOEHHOCTSIX
OMOJIOTHYECKUX cHCTeM (KJIeTKa, OpraHu3M, MOMyJsAlus, BHJ, OuoreoueHos3, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE O0y4aroUIMXcs ¢ METOJAaMH MO3HaHUs KUBOW MPUPOJIbI: UCCIIEI0BATEIbCKUMHU
MeTOoJaMHi OMOJIOTMUECKUX HAYK (MOJIEKYJISIPHOU U KJIETOYHON OMOJIOTUH, SMOPHOJIOTUH ¥ OMOJIOTHN
pa3BUTHs, TEHETUKH U CEJNEKIMH, OMOTEXHOJIIOTUM U CUHTETUYECKOH OHOJIOTHMHM, MajJeOHTOJOIHH,
HKOJIOTUH ); METOJJaMH CAMOCTOSITEILHOTO IPOBEIEHUS OMOJIOTNYECKUX UCCIIeI0BaHUHN B TabOpaTOpHH
U B ipupojie (HaOIroAeHne, N3MEpEeHHe, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHHEe OOYyYaloIMMUCS YMEHHUSIMU: CaMOCTOATENBbHO HaXOAWTh, AaHAIU3UPOBATh U
UCIOJb30BaTh OMOJOTMYECKYI0 HH(OPMALMIO; IOJIb30BAaThCS OMONOTMYECKOH TEPMUHOJOTHEH U
CHUMBOJIMKOH; YCTaHABIMBATh CBSA3b MEXY Pa3sBUTHEM OHMOJIOTUH U COLUAIBHO-3KOHOMUYECKUMHU U
9KOJIOTMYECKUMHU MpoOJIeMaMH YeJIOBEYECTBA; OLEHUBATh IMOCIEJCTBUS CBOEH JAEATEIbHOCTU IO
OTHOIICHHUIO K OKpYKaroIlel NpUpOIHOM cpesie, COOCTBEHHOMY 3/I0POBBIO U 3JJ0POBBIO OKPYKAOIIUX
Joziel; 000CHOBBIBATh M COOJIOAATH MEpPbl NMPO(UIAKTUKN MH(EKIIMOHHBIX 3a00J€BaHUM, MpaBUia
MOBEJCHUsT B TMpHUpoae M obecredeHusi Oe30MacHOCTH COOCTBEHHOM KHM3HENESTENbHOCTH B
Ype3BhIYANHBIX CUTYAIUSIX MPUPOJIHOTO U TEXHOTEHHOIO XapaKTepa; XapakTepu30BaTh COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BUTHE Yy OOYYaIOUIMXCS WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH B mporecce
3HaKOMCTBAa C BBIJAIOUIMMHUCSH OTKPBITHSIMM M COBPEMEHHBIMHU HCCIEOBAaHUAMU B OHOJIOTHUH,
pelaeMpIMi €10 MpoOJjeMaMH, METOJ0JIOTHEeH OHOJOTHYECKOr0 HCCIENOBaHMs, MPOBEIECHUS



SKCIIEPUMEHTAJIbHBIX  HCCIIEOBAaHMM, peHIeHHs  OWMOJOTMYecKHX  3aJady,  MOJEJIMPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE Yy OOYy4YalOIIMXCS IIEHHOCTHOIO OTHOIIEHHUS K KUBOM MPHUPOJE B IEJIOM U K
OTJIENbHBIM €€ 00BEKTaM U ABJICHUSAM; (POPMHUPOBAHHE IKOJIOTUYECKOM, FTEHETUUECKON IPaMOTHOCTH,
o0uieil KyJabTyphl IOBEICHUS B IPUPOJIC; MHTETPAIIMH €CTECTBEHHO-HAYUHbIX 3HAHUH;

npuoOpeTeHrne OOYYAOIIUMHUCS KOMIIETCHTHOCTH B PAaIlMOHATBHOM TMPHUPOAOIOIE30BAHUN
(coOuroieHre TIpaBWII MMOBEACHUS B TIPUPOJIC, OXPAHBI BUIOB, SKOCUCTEM, OMOCHEPHI), COXpaHECHUH
COOCTBEHHOT'O 3JI0POBBSI U 3I0POBbSl OKPYXKAIOIMIMX JHOJeH (coOmrofeHnus Mep NPOQPHUIAKTUKH
3a0oneBaHui, oOecredyeHrne OE30MACHOCTH JKU3HEICATEIBHOCTH B UPE3BbIYAMHBIX CHUTYalUAX
MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHMS OWOJIOTMYECKUX 3HAHUHN H
YMEHHI B ITIOBCETHEBHOM KU3HU;

CO3/IaHH€ YCJIOBHM JUIsi  OCO3HAaHHOTO BbIOOpa  OOy4YaIOIIUMUCS  MHAWBHYaJbHOM
o0pa3oBaTeNbHON  TPAaeKTOpUHU,  CIOCOOCTBYIOIICH  mocienymomeMy  npogecCHOHaILHOMY
CaMOOIIPEJICIICHUIO, B COOTBETCTBUU C MHANBUYyaJIbHBIMUA HHTEPECAMU U TIOTPEOHOCTSIMU PETHOHA.

OO1m1ee 4nciio 4acoB, OTBEACHHBIX HA M3yUeHHE OMOJIOTUH Ha yriIyOJICHHOM YPOBHE CPEIHETO
obmero oopa3oBanus, coctasisieT 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce
— 102 gaca (3 yaca B HeJIeINIO).

OTb60p opraHM3aMOHHBIX (HOPM, METOJIOB U CPEJCTB O0yUEHUSI OMOJIOTHH OCYIIECTBISETCS C
yuéToM crnenuuKu ero coaep)KaHus M HANpaBICHHOCTH Ha TMPOJIOJDKEHHE OWOIIOTHYECKOTO
o0pa3oBaHMs B OPraHU3aLUAX CPETHET0 MPOGECCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.

OO0s13aTeNbHBIM  YCIIOBHEM TIpU OOy4YeHHH OHWOJOTHH Ha YIUIYyOJIEHHOM YPOBHE SBISICTCS
MPOBEACHHUE JIA0OPATOPHBIX U MpaKTUUeCKuX padbor. Takke ydactre 00ydaromuXxcsi B BBITOJHEHUN
IIPOEKTHBIX U y4EOHO-MCCIIEOBATEIbCKUX PadOT, TEMATUKa KOTOPBIX OMNPEIENAETCS yYUTEIEM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUM.



COJEPKAHUE OBYYEHUA

10 KJIACC

ConepxaHue mporpamMmsl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY IOCYJApPCTBEHHOMN
uroroBoi arrectanuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHass Ouonorus — KOMIUIEKCHass Hayka. KpaTkas ucrtopusi pa3BUTHS OHOJOTHH.
buonoruueckue Hayku U n3ydaemMblie UMU 1po0saembl. DyHIaMeHTanbHbIE, IPUKIIAJIHbIE U TOUCKOBBIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3nayenue OMoOIOTUM B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccun, cBa3annbie ¢ Ononoruel. 3HaueHre OUOJIOTUH B IPAKTUYECKOH e TETLHOCTH YETI0BEKa:
MEJULIUHE, CETbCKOM X035 MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpauuu

[Moptpetsl: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, Y. 1. Meunukos, H. 1. Basusnos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsA3b OMOJIOTUHU C IPYTUMHU HayKamuy, «CrcTeMa OMOJI0THYEeCKUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX U3YyYEeHHUE

JKuBbie cucTteMbl Kak npeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHUCTEM: E€IHHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTD, CIOXKHOCTh U YHOPSAIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpraHU3allMsl, CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTb, WU3MEHUYMBOCTb, POCT U
pa3BuUTHE.

YpoBHM  OpraHM3alMi  KUBBIX CHCTEM:  MOJICKYJISIPHBIM,  KJIETOYHBIM, TKAHEBBIW,
OpraHU3MEHHBIN, MOMYIALUOHHO-BUIOBOM, YKOCHCTEMHBIN (OHMOreoleHOTHYeCKUii), OuochepHsbIil.
[Ipoueccel, npoucxoasiue B XKUBBbIX cucTeMax. OCHOBHBIC MPU3HAKU KUBOTO. JKu3Hb Kak dopma
CyIlIECTBOBaHUS MaTepuu. Hayku, n3ydaroiiye >KMBbI€ CUCTEMbI Ha PAa3HbIX YPOBHSIX OpraHU3alUu.

N3yuenue »xuBbIX cucteM. Metonbl Ouosiormueckoil Hayku. HaOmionmenue, wusMepeHwue,
AKCIEPUMEHT, CUCTeMaTu3alus, MeTaanain3. [loHsTHe 0 3aBUCHMMOIl U HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenta. IlocranoBka m mpoBepka runore3. HyneBas rumoresa. Ilonsitue
BBIOOpKH M €€ JOCTOBEpHOCTb. Pa3bpoc B Ouonornyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH
MOJYYECHHBIX pe3yJabTaToB. [IpUYMHBI HCKaXXE€HHS PE3ynbTaTOB d3KcrnepumeHta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuiel u cxembl: «OCHOBHBIC MIPU3HAKU KU3HNY, «bronornueckue cuctemb», «CBoOMCTBA
KHUBOU MaTepum», «Y pOBHU OPTaHU3ALIUHU KUBOM MPUPOAb, «CTpOeHNE )KUBOTHON KIETKW», « KaHU
KUBOTHBIX», «CHCTEMBI OPraHOB 4YeJIOBEUEeCKOTOo opranusmay, «buoreonenos», «buochepan,
«MeTtopl U3yUeHUs )KUBOU MPUPOIBI.

O6opynoBanue: nabopaTopHOoe 000pYAOBaHME ISl TPOBEACHHS HAOMIOACHHM, M3MEpEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckasi padora «Vcronp30BaHWE PA3TUYHBIX METOJOB TPH HU3YYCHUH IKUBBIX
CUCTEMN.

Tema 3. Brnosnorus KjieTku

Kinerka — cTpykTypHO-(yHKIIMOHAIbHAS €AMHUIIA )KUBOTO. McTOpHs OTKpBITUS KIIeTKH. PaboThI
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxo). OcHOBHbIE
MOJIOKEHUSL COBPEMEHHOM KJIIETOUYHOW TEOPHUU.



Meroapl MOJIGKYJIAPHOH ¥ KJIETOYHOH OWOJOTHH: MHKPOCKOIMHS, Xpomarorpadus,
anekTpodope3,  METOA  MEYEHbIX  aToMOB,  JuddepeHIuanbHoe  IEeHTPU(PYTUpPOBaHUE,
KyJIIbTUBUPOBAaHHUE KIICTOK. H3yueHue QuUKCUpOBaHHbIX KiemoK. IEKTPOHHAs MHKPOCKOIIHSI.
Kongoxkanvnasa mukpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.

JdemoHcTpauuu

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

Tabmuupr 1 cxembl: «CBETOBOM MHMKPOCKOI», «DIEKTPOHHBI MUKpockom», «Mcropus
Pa3BUTHS METOIOB MUKPOCKOIIUN».

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpONpenapaTbl pPacTUTEIbHbIX, >XMBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuuyeckass padora «/3ydeHne METOAOB KIETOYHOM Ouonoruu (Xpomatorpadus,
anexTpodopes, nuddepennuanbaoe nenTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHWMHMYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI. Bosia u e€ posb Kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPETYJISUUU. MUHEpallbHbIe
BEIIECTBA KJIETKH, X OMOJIOrHYecKas poJib. Posib KaTHOHOB M @aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. buonormyeckue noaumepsl. benku. AMHUHOKHCIOTHBIN
cocraB OenkoB. CTpyKTypbl O€ITKOBOHM MoJieKyibl. [lepBuuHas CTpykTypa Oeiika, MEeNTUIHAS CBS3b.
Bropuunasi, TpeTHuHas, YeTBEpTHYHAS CTPYKTYPHI. JleHaryparus. CoiicTBa 6enkoB. Kiaccuduxanms
6enkoB. buonornueckue GyHKIMM 0enIKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuibl, JUcaxapuabl, OJIUrocaxapuisl U nonaucaxapuasl. OOmmi miaH
CTpoeHus M (PU3NKO-XMMHUYECKHE CBOMCTBA yIIIeBOAOB. bronornueckue yHKIMH yrIeBOIOB.

Jlumunet. ['unpodunsHO-rHApOdOOHBIe cBolicTBa. Kimaccndukarus munumaoB. Tpuriauiepusl,
¢dochonunuapl, BockH, crepouabl. buonormueckue Qynknuu unuaoB. OO6mume cBoiicTBa
OMOJIOTNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, TIOTYIIPOHULIAEMOCTb.

HyxneunoBbie kucnotel. JIHK u PHK. Crpoenme HykinenHoBbIX KucioT. HyxneoTuasl.
[Mpuamun xomminementapHoctu. IlpaBuno Yapradpda. Crpykrypa JAHK — naBoiiHas chupais.
Mecronaxoxaenue u 6nonorndyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne Monekynsl AT®. Makposprudyeckue cBsizu B Mosiekyne AT®. buonormueckue
¢byaxkunn  AT®. BoccraHoBiIeHHBIE TEPEHOCYMKH, WX (QYHKIMM B KIeTKe. /[pyeue
nykneosuompughocpamor (HT®@). Cexsenuponanue JIHK. Memoowv: eenomuru, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHas Ouosorusi: OHOXMMHUYECKME M OHO(PHU3UYECKUE HCCIIEAOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOMN CTPYKTYphl OMoMoneKyi. Mooeruposanue cmpykmypol u hyHKyuil 6UOMONEKYT U
ux xomniaekcos. Komnvromepnuiii ousaiin u opeanHuieckuu cunmes OUOMONEKYN U UX HEeNPpUPOOHbIX
aHano2os.

JdemMoHcTpanuu

[Toptpetsr: JI. [lonuur, dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, @. Canrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHre XuMUYECKUX 3JIEMEHTOB B HEXHUBOW npupoae», «Pacnpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOIEY.

Tabmuupr u cxembl: «llepuomuueckas TabMWIIa XUMHYECKHX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbI», «BelecTBa B cocTaBe opranu3smMoBy, «CTpoeHUE MOJIEKYIIbI 0enka», «CTPYKTYphI
O6enkoBoi MosieKynbl», «CTpoeHHe MOJeKyd yriaeBofoB», «CTpOeHHE MOJIEKYN JIMIUA0BY,
«Hyxnennossle kucnote», «Ctpoenue monekyssl ATD».

O6opynoBaHue: XUMUYECKasl IOCy1a U 000pyJ0BaHHE.



JlabopaTopHas padora «OOHapyxeHHE OCITKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopHnass padora «lccnenoBaHue HYKJIEHHOBBIX KHCJIOT, BBIIEIEHHBIX M3 KIIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunsl KJIETOK: JyKapuoTHUecKas W Hpokapuotudeckas. CTpyKTypHO-(QYHKIHOHAIbHbIE
00pa30BaHMsI KJICTKH.

Crpoenne npokapuoTuueckoil kiuerku. KierouHast crenka Oakrepuid u apxei. OcoOeHHOCTH
CTpOEHHS reTepoTpodHOM U aBTOTPOPHON MPOKAPHUOTUYECKUX KIETOK. MEeCTO U poJib MPOKapuoT B
OnolLEeHO3aX.

Crpoenre M (QYHKIMOHUPOBAHHE 3YKapUOTHYECKOM KieTkH. [lmazmaruueckas memOpaHa
(mma3manemma). CTpykTypa  IUIa3MaTHyecKkodl  memOpaHbl. TpaHCHOpPT  BemIeCTB — 4epes
MJIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIN (muddysus, obOnery€HHas muddys3us), aKTUBHBIN
(mepBUYHBINA U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponumaemocts MemOpansl. PaboTa HaTpuii-
KaJINEBOTO HAcOCa. DHJIOIUTO3: MUHOIMUTO3, (haroruto3. Dk3ouuto3. Kinerounas crenka. CTpykTypa
1 (YHKIUU KJIETOYHON CTEHKH pacTeHU, IpruOoB.

Huromnasma. Iluro3zons. Ilutockener. JIBwkeHue wnuroruiasmMbl. OpraHowabl  KIETKU.
OpnoMeMOpaHHbIE OpPraHOWAbl KIETKU: SHaominazMatudeckas ceth (JIIC), ammapar [onbmxw,
JM30COMBI, X CTpoeHue U QyHKIMU. B3anMOCBI3b 0OJHOMEMOPAHHBIX OPTraHOUIOB KJIeTkH. CTpoeHne
TpaHyJIIPHOTO peTUKynyma. Mexanusm nanpasienus oeikog ¢ II1C. CUHTE3 pacTBOPUMBIX OCIKOB.
CuHre3 KIeTOuHbIX MeMmOpaH. [nmagkuii (arpaHyssipHBIN) SHAOIIA3MATHYECKHH PETHKYIYM.
CekperopHast ¢yHkius anmapata [onpmxu. Moouguxayus 6enxoe 6 annapame I onvodxcu.
Copmuposka 6enkoé 6 annapame I onv0ocu. TpancnopT BeLIECTB B KJIeTKe. Bakyonu pacTuTenbHbIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWUIBI  KJIETKH: MHUTOXOHAPUHU, IUIACTUABL  [Ipoucxoswcoerue
mumoxouopuil u niacmuod. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapaynuc). Ctpoenue u GyHKIIUN
MUTOXOHJIpUHM U TacTul. IlepBUuHbIe, BTOPUYHBIE U CJIOXKHBIE IJIACTHABI (DOTOCHHTE3UPYIOLIUX
3YKApUOT. XIIOPOIIACTBI, XPOMOIUIACTHI, JISMKOIIACTHI BBICIIIUX PACTECHUM.

HememOpannble opraHouabl kinetku CTpoeHue M (QYHKIMHM HEMEMOpPaHHBIX OPraHOWIOB
KkineTku.  PuGocombl.  Ilpomeosrwcymounvie  gpunamenmuvl.  MukpoduiaaMeHThl.  AxmuHogvle
Muxkpogunramenmol. MpblIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbL HEMbIUEYHbIX — KIEMOK.
Muxkpotpy6ouku. Kinerounslii nentp. CTpoeHHEe U IBUKEHUE KI'YTUKOB U peCHHUUEK. MUKPOTpYOOUKHU
uutornasMel. Llentpuons. benku, accoyuupoganuvie ¢ MUKpODUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnvie 6enxu.

SAnpo. Obonouka sapa, XpoMaTHH, KapHoIUIa3Ma, SAPBIILIKH, UX CTpoeHue U pyHKuuu. SnepHsiit
O0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacIOIOKEHHE XPOMOCOM B HHTepdasHOM sjpe.
Dyxpomamun u cemepoxpomamur. beaku XpoMaTuHa — TUCTOHBI. JJuHamuka s0epHou 00010YKU 8
Mumo3se. HoepHulii mpancnopm.

Krnerounsie BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK AYKapuoOT (pacTUTENbHOM,
KUBOTHOH, rprOHOIN).

JdemMoHcTpanuu

IToptpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuisl u cxembl: «CTpoeHHE 2YKapHOTUYECKOM KIeTKh», «CTpoeHue KUBOTHOM KIIETKWY,
«CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CTpoeHue MUTOXOHIpUMN», «Sapo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIIETKHY.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOINpENapaTbl PacTUTEIbHBIX, KUBOTHBIX KJIETOK,
MUKpoTnpenaparbl 0aKTepHaIbHbIX KJIETOK.



JlabGoparopHas padora «3yueHne CTpoeHHS KJIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopnasi padora «VccnenoBanue IuiazMoiu3a M JEIUIA3MOJIM3a B PACTUTENBHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHue ABUKEHUS LUTOIIA3MbI B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NpeBpaLlicHHEe JHEPTHH B KJIeTKe

AccuMWIISIIMA ¥ JUCCUMWIIALIMS — JIB€ CTOPOHBI MeTabonmu3Ma. Tumbl oOMeHa BeIIeCTB:
aBTOTPO(HBIA U TeTepoTpodHBINA. YuacTHe KUCIOpoJa B OOMEHHBIX IMpoleccax. DHEPreTUYecKoe
obecrieuenue kieTku: npeBpamieHue AT® B oOMeHHBIX mporeccax. PepMEeHTATUBHBIN XapakTep
peakuuii KJIeTOYHOTro Meradonm3ma. DepMeHTHI, UX CTPOSHUE, CBOMCTBA U MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuumsi (pepMEHTOB OT HEOPraHWYECKUX KaTaau3aToOpoB. bBelku-akTHBATOPBI WU
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX pEaKLUi OT Pa3IMYHbIX (aKTOPOB.

[lepBUuHBIl CHHTE3 OpPraHWYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCucenHwvll U
oKcueennbvlll pomocunmes y 6akmepuil. Ceemocobuparowue nuemenmsl U NUSMeHmvl PeaKyuoHHO20
yenmpa. Ponb xopormuactoB B npouecce horocuHTe3a. CBeToBas u TeMHOBas (haszbl. DomoodvixaHue,
C3, C4 u CAM-munvr pomocunmesa. IlponykTuBHOCTH (OTOCHHTE3a. BiusHUE pa3muYHbBIX
(bakToOpoB Ha CKOPOCTh (poTOCHHTE3a. 3HaYEHUE POTOCUHTE3A.

XemocuHTte3. Pa3sHooOpas3ne OpraHm3MOB-XEMOCHHTETHKOB: HHUTpH(pHUIUpYIOMINE OakTepuw,
XKelle300aKTepun, cepodaKTeEprn, BOIOPOAHbIE OaKTepuH. 3HaU€HUE XEMOCHUHTE3A.

AHarpobHble opranu3mbl. Buabl Oposkenus. IlpoagykTbl OpokeHUS M HMX HUCIOJIb30BaHUE
Yel0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MbI KaKk 00bEKTh OMOTEXHOJIOTUN U BO30YAUTENU OOIEe3HEH.

AspoOHbIe OpraHu3Mbl. JTalbl SHEpreTHdeckoro oomena. [lonroroBurensusii yTan. [ ko3
— OECKHCIIOPO/IHOE PACIIETIIICHUE TITFOKO3BI.

buonoruueckoe oOKucIeHUE, WIM KJIETOYHOE [bIXxaHue. Pojib MUTOXOHIpHIl B mpoleccax
ouonorudeckoro okucienus. Luknnueckue peakuun. OxkucautensHoe GochopunrpoBanue. IHepaus
Membpannoeo epaduenma npomonos. Cummez ATD: paboma npomonunou ATD-cunmaswi.
[IpeumymectBa a’poOHOro myTd oOOMEHa BEUIECTB Ieped  aHadpoOHBIM. DP(HEKTHUBHOCTH
HHEpPreTHYecKOoro ooMeHa.

JdemoncTpanuu

[optpetsr: [Ix. IMpuctiou, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuier u  cxeMbl: «®DoTocuHTE3», «DHepreTuueckut obOmen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHHe: CBETOBOM MMKPOCKON, OOOpYJOBaHHME [UIsl NMPUTOTOBJIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopnasi pa6ora «/3yueHue KaTAIUTUYECKOW aKTMBHOCTH (EPMEHTOB (HA MpUMEpe
aMmIIa3bl WIH KaTaaasbl)y.

JlabopaTopHas padora «/3yuenne ¢hepMEHTATUBHOTO PACIICTUICHHsI MIEPOKCHIa BOJAOPOIa B
PaCTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHasi paboTa «CpaBHEHHUE MPOIIECCOB OPOKECHUS U JBIXAHUSD.

Tema 7. HaciiencrBeHHasi MHpopManus U peaju3anus eé B KiIeTKe

Peakniun marpuuyHOro cuHTe3a. [IpWHIHMN KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUIHOTO
cuHTe3a. Peanusanust HacneACTBeHHON wuHpopManuu. [eHeTHYeckuili KOJI, €ro CBOICTBA.
Tpanckpunuuss — marpuunblii cuntre3 PHK. [lpuHuunel TpaHcKpUnMHM: KOMIUIEMEHTapHOCTb,



AHTUNAPAUIETBHOCTh, ACUMMETPUUYHOCTh. Cospesanue mampuunvix PHK 6 3ykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsiust u e€ srambel. Yuactue tpaHcnopTHeix PHK B OumocunTe3e Oenka. YcioBus
ouocunTe3a O6enka. KonupoBanne aMuHOKHCIIOT. Posib pubocom B OnocuHTE3e OernKa.

Cogpemennvie npeocmasgnenus o cmpoeHuu cerog. OpraHuzanus reHoMa y MPOKapuoT U
9YKapHOT. Perynsiust akTUBHOCTH T'€HOB y MpokapuoT. ['umote3a onepona (. XKako0, XK. Mano).
MonexynapHuvle mexaHuzmuvl dKCnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pezynsayuu pabomul
2enog. Perynsius oOMeHHBIX mpoiieccoB B KieTke. Kierounslii romeocTas.

Bupycbl — HeksieTouHble (OpPMBI KU3HU U OOJIUratHble mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaros. JKusnennwviti yuxn JJHK-codepacawux supycos,
PHK-cooeparcawux supycos, bakmepuogaecos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHsbie 3a060neBanus yenoBeka, )kuBoTHbIX, pacteHuid. CIIN/, COVID-19, conmanpabie 1
MEAHUIIMHCKUE MPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananuz donvuux maccusos («bigdatay) cmpyxmyphuix
buonocuueckux 0annvix. Hanomexnonocuu 6 ouonocuu u meouyure. Ilpoepammupyemvie pyukyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

JdeMoHcTpamun

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabmuuer u cxemsl: «brocunTes 6enkay, «I'eHeTnueckuit Kony», «Bupyce», «bakrepuodarn.

IIpakTnueckas padora «Co3gaHre MOJETU BUPYCa.

Tema 8. /Kn3HeHHBIH HUKJ KJIETKH

Knerounsrnii muki, ero nepuozs! u peryisinus. Matepdaza u Muto3. OcoOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdasze. [loaroroBka KJIETKM K  JCJIEHHIO.  [IpecMHTeTHUYECKUi
(MOCTMUTOTUYECKUI), CHUHTETUYECKHH M TOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) TMEPUOJIBI
nHTEep(Da3HI.

Marpuunsii cunre3 JJHK — perumkanus. [Tpuanune! permmkannn JITHK: koMuieMeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIapauieabHOCTh. MexanusMm permkanuu JIHK. Xpomocomsl.
Crpoenne xpomocoMm. Tenomepsl M Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKH — KapHOTHII.
JIMTIIOMAHBIHN U TarIouHBIA HaOOpBl XpoMocoM. ['oMonoruyHbie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Jenenue kietku — MuTo3. CTaguu MUTO3a U IPOUCXOAIINE B HUX Mpolecchl. TUIIBI MUTO3A.
Kapnokunes n nuroknnes. buosornueckoe 3Ha4eHHE MUTO3a.

Perynsmus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kieTouHasi THOENb — aromnTo3.

Krnerounoe siypo, Xxpomocombl, (yHKIIMOHANbHAs TEHOMHKA. Mexanusmvl nporugepayuu,
ougpepenyuposxu, cmapenus u euberu xkaemox. «lL{ugposas xiemka» — oOuoungopmamudecxue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpanuu

Tabmuier ¥ cxembl: <«OKW3HEHHBIM LUK KIETKH», «MuTO3», «CTpoeHHe XpPOMOCOMY,
«Penmukanms [JHK».

O6opymoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpernapaThl: «MHUTO3 B KJIETKAX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlaGopaTopnasi padora «HabnrogeHrne MuTo3a B KIIETKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOTpenaparax)y.

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonoruueckoe pa3HooOpa3zue OpraHU3MOB. OnHOKJIETOUHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOEHHS M JKU3HEAEATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeH, OJHOKJIETOYHbIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrue NpoTUCTHI. KoloHuanbHbIe
OpraHU3MBl.

B3aumocBs3p 4yacTeld MHOTOKJIETOYHOIO OpraHm3Ma. TKaHW, OpraHbl U CHUCTEMBI OPIaHOB.
OpranusMm Kak exuHoe nenoe. ['omeocras.

Txanu pactenuii. Turnbl pacTUTENBbHBIX TKaHEH: oOpa3oBaTenbHAasl, OKPOBHAS, MPOBOAILAS,
OCHOBHasA, MexaHudyeckas. OcoOEHHOCTH CTpOeHMs, (PYHKIUI M pacIoNOKEHUs] TKaHEH B opraHax
pacTeHui.

TkaHu JKMBOTHBIX M 4€JIOBEKA. THIIBI KMBOTHBIX TKAHEW: DIMTEIUAJIbHASA, COCIUHUTEIIbHAS,
MbIleyHas, HepBHas. OcOOEHHOCTH CTpoeHUs, (QYHKIMA M pPACHOJOXKEHUsS TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble M I'eHEpaTUBHBIE OpraHbl pacTeHMM. OpraHel U CUCTEMBI OPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIUU OPraHOB U CUCTEM OpPIaHOB.

Omnopa Tena opranusmoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS] KOCTEH.

JIBI>KeHHE OpraHu3MOB. /IBH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUHOE, KI'YTUKOBOE,
pecHUYHOe. /[IBMKEHME MHOTOKJIETOYHBIX pAacTEHUH: TpPONM3Mbl M  HacTuu. J[BHykeHue
MHOTOKJICTOYHBIX )KHUBOTHBIX M YeJIOBEeKa: MbllieuHas cuctema. Pediexc. CkeneTHple MBI U UX
pabora.

IIutanue opranmsmos. IlornomieHne BOIBI, YIIEKUCIOrO ra3a M MHHEPAIbHBIX BEILECTB
pacteHussMu. [Iutanue KUBOTHBIX. BHYTpUIIOIIOCTHOE U BHYTpUKIIETOUHOE nuiieBapenue. [Iuranue
[I03BOHOYHBIX KHUBOTHBIX. OTHENbl NMILEBAPUTEIBLHOIO TpakTa. lluiieBapuTenbHbIE KeNe3bl.
[InmeBapuTenpHas cUCTEMA YEIOBEKa.

JlbixaHue opraHu3MoB. Jlpixanue pacteHui. J[pixanue >xuBOTHBIX. uddy3us razos uepes
noBepxHOCTh KieTKu. KokHoe npixanue. JlpixartenbHas noBepxHocTh. JKaOepHoe u JIErodHoe
nbpIxaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. DBOJIIOLIMOHHOE YCIOKHEHHE CTPOCHUS
JIETKMX MO3BOHOYHBIX KMBOTHBIX. JlpIXaTelnbHasA CUCTEMA YeJIOBEKa. MeXaHNU3M BEHTHIIALMH JETKUX
y OTHUI] ¥ MileKonuTatoumx. Perymnsuus apixanus. JlpixarenbHble 00bEMBI.

TpaHcnopT BewECTB y OPraHUu3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTEHUN. TpaHCIIOPT BEILECTB Y
*KUBOTHBIX. KpoBeHOCHas cucrema u €€ opransl. KpoBeHOCHas cucTema IM03BOHOYHBIX )KMBOTHBIX U
yenoBeka. Cepple, KpOBEHOCHBbIE cocyAbl M KpoBb. Kpyrum kpoBooOpaiieHus. DBOIIOIUOHHBIE
YCIOXHEHHUsI CTPOEHHsI KPOBEHOCHOM CHCTEMBbl MO3BOHOYHBIX JKMBOTHBIX. Paborta cepama u eé
perysanus.

Beinenenne y opranusmoB. BeigeneHne 'y pacTteHuid.  BwlneneHue  y  KUBOTHBIX.
CoxpaturenbHble Bakyoau. Opransl Belaenenus. GunbTpanus, cekpenus 1 00paTHOe BCaChbIBaHUE KaK
MeXaHU3Mbl pabOThl OpPraHoB BblAeIeHHU. CBSA3b MOJOCTH Tela C KPOBEHOCHOH U BBIIEIMTEIBHOM
CUCTEMaMH. BplieneHre y TI03BOHOYHBIX JKMBOTHBIX U uenoBeka. Ilouku. Crpoenue u
¢byHkmonupoBanue HedpoHna. ObpazoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IUCTHI
MIPOCTENIINX. 3alllUTa Y MHOIOKJIETOUHBIX pacTeHuil. KyTukyna. CpeacTsa macCMBHON U XUMHUYECKOM
3amuThl. DUTOHIUABI.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpPOBBI M MX MPOU3BOJHBIE. 3alIUTa OpraHu3Ma OT
6one3neil. UMmyHHas cucrema yenoBeka. KiueTounslit 1 rymopalibHbIil UMMYHUTET. Bposka€HHBIN 1
npuoOpeTéHHBIN crienupuueckuii UMMyHUTET. Teopusi KIOHaTbHO-celeKTuBHOro ummyHurera (I1.
Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble 0TBETbl OpraHu3MoB. Poib BpOoXXIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.



PazgpaxxuMocTs 1 peryisiius y opranu3mMoB. Pa3apaxuMoCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisnus y pacTreHuil. POcToBbIE BelECTBA U UX 3HAYCHUE.

HepBHas cucrema u pediaexTopHas perysius y *KUBOTHBIX. HepBHas cucrema u €€ OT/eIbl.
OBOJIIOLIMOHHOE YCJIO)KHEHUE CTPOEHUSI HEPBHOW CHUCTEMBI y KUBOTHBIX. OTIEIbl FOJIOBHOIO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas nyra. bezycioBHbie U ycIOBHbIE PEQIIEKCHI.

['ymopanbHast perynsiiuss W DSHJIOKPUHHAs CHCTEMa JKMBOTHBIX M uelloBeka. JKesesbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. JIeiicTBHE TOPMOHOB. B3auMOCBSA3b HEPBHOM U YHIOKPUHHON
cucteM. ['unoranamo-runoduzapHas cucrema.

JdemoHcTpauuu

IToptper: U. I1. I1aBnos.

Tabmuupl n  cxembl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocrelimue», «Opranbl HBETKOBBIX pacTeHU», «CHCTEMBI OPraHOB MO3BOHOYHBIX
XKUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMmbix», «TkaHu pacteHuit», «KopHeBble CHUCTEMBI»,
«Ctpoenue credist», «CTpOCHHE JTUCTOBOM IUIACTHHKWY, « TKaHH )KUBOTHBIX», «CKEJIeT YeTIOBeKay,
«ITumeBapurensHas cucrema», «KpoBeHocHas cucreMa», «/lpixarenpHas cucrema», «HepBHas
cucteMay, «Koxay, «MpblieuHas cucrema», «BolaenurenbHas cucremay, « JHIOKPUHHASL CUCTEMAY,
«Ctpoenne Mbplmnb», «Mmmynuter», «KumeunononoctHeie», «(Cxema NUTaHUS PACTEHHID,
«KpoBEeHOCHBIE CHUCTEMBI MO3BOHOUYHBIX XUBOTHBIX», «CTpoeHue Tuipbl», «CTpoeHUE TIIaHAPUM,
«BHyTpeHHee cTpoeHue J0KIeBOTo YepBs», «HepBHas cucrema poio», «HepBHas cuctema JsSrymKkny,
«HepBHast cucrema mnpecMmbikaronuxcsi», «HepBHas cucrema nTuny», «HepBHas cucrema
MJIeKOMUTAIMUX», «HepBHas cucteMa yenoBekay, «Pedexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIIpenapaThl OJHOKJIETOUHBIX OPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, PaKOBUHBI MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXKUX, >KUBBIC
9K3EMILIAPhl KOMHATHBIX PACTeHHid, repOapuu pacTEeHUIl pa3HBIX OTENOB, BJIaKHBIE IMpenapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX JKHBOTHBIX, CKEJET 4eJOBeKa,
o0opynoBaHue Al AEMOHCTPALMM MMOYBEHHOI'O M BO3AYIIHOIO NMUTAHMS PAaCTEHHM, pacllerIeHUs
Kpaxmajia U OenkoB moj jeiicTBueM (EepMEHTOB, 00OPYIOBAHME MJS JIEMOHCTPAIMHU OMBITOB IO
W3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX ABMKEHUH, MOJEIH TOJIOBHOTO
MO3Ta Pa3INvHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3yueHue TkaHell pacTeHHI.

JlabopaTopHas padora «/3ydueHne TkaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazMHOKeHHe M Pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOKEHHsI OPTraHU3MOB: Oecrosoe (BKIIOYas BEr€TaTUBHOE) M TOJIOBOE. Bub
0ecroIoro pa3sMHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kietku, wim rametsl. Meio3. Craguu meio3a. [loBegenue
xpoMocoM B Meito3e. Kpoccunrosep. buonorudeckuii cMbicit Meii03a M IOJIOBOTO Tipoiiecca. Meiios u
€ro MeCTO B )KM3HEHHOM IIUKJIE OPTaHNU3MOB.

[Ipen3zaponpiieBoe pasButue. ['amerorenes y »uBoTHbIX. [lonoBbie kene3pl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KJIE€TOK. Criepmarorenes u ooreHe3. CTpOEHHUE MONOBBIX KIIETOK.

OmooTBOpeHHE W SMOpPUOHATIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHUS:
Hapy’KHoO€, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOE pa3BUTHE OPraHM3MOB (OHTOTEHE3). OMOpUONIOrHs — Hayka O pa3BUTUU
opranu3mMoB. Mopgozenes — oOHa u3 enasHvix npobaem smopuonoeuu. Konyenyus mopgoeenos u
Mmooenu mopgpozenesa. Craauu sMOpHOTreHe3a KUBOTHBIX (Ha puMepe Jaryukn). Apobnenue. Tunst
npoOneHus. [Jemepmunuposannoe u HedepMuHuposanmoe opobneHue. bnacmyna, munet 6nacmyn.



OcobeHHOCTH APOOJICHHST MJICKONUTAIOMIMX. 3apOJBIIICBbIC JUCTKH (TacTpynsmus). 3akiaaaka
OpPraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIMSHHE YacTEl pPa3BUBAIOLIETOCS
3apojblima (IMOpHOHANBHAS WHIYKIWS). 3aKiajgka IUIaHa CTPOCHHSI JKUBOTHOTO Kak pe3yJabTaT
HepapXUUeCcKUX B3aUMOJICHCTBUN TreHOB. BiusHue Ha 5SMOpHOHANIbHOE pa3BUTHE PA3JIMYHBIX
(hakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHbIX. [locTamMOproHanbHbIl nepuof. Ilpsmoe u Henmpsimoe pa3BUTHE.
PazButue c Meramopdo30M y 0€CrI03BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHne
MIPSIMOTO ¥ HEMPSMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHE B ITpupoe. Tumsl pocta ;KkUBOTHBIX. PAKTOPBI
PEryJlMU poCTa )KMBOTHBIX U yeroBeka. CTaguu MOCTIMOPHUOHAIIBHOTO Pa3BUTHUS Y KUBOTHBIX U
yenoBeka. [lepuoasl oHTOreHe3a yenoeka. CTapeHne U CMepTh KaKk OMOJIOTHYECKHE TPOIIECCHI.

PasmHoxenune u pasButue pacreHuil. 'ameroput u cnopodurt. Meiio3 B KU3HEHHOM ITHKIIE
pactenuii. OOpa3oBaHue crop B mporecce Mmeiosa. ['amerorene3 y pacrenuii. OMmiog0TBOPEHUE H
pa3BUTUE PACTUTENIBHBIX OpraHU3MOB. J[BOHHOE OIUIOAOTBOPEHUE Yy LIBETKOBBIX PACTCHUM.
OO6pazoBaHue U pa3BUTHE CEMEHU.

MexaHu3Mbl PETyJIsSLUU OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpamun

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

Tabmuuper u cxembl: «BererarnBHOEe pa3MHOXKEHHE», «THIBI OECIONoro pa3MHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHAIbI», «Pa3MHOXKEHHE SBIIICHbD», «Pa3MHOXKEHHE TUIpb», «Menos3y,
«XpoMocombl», «I'amerorenes», «CtpoeHue AULEKIETKA U criepMaro3onaa», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsiMoe u HenpsMmoe pa3zButue», «Pa3Butue maiickoro xxyka», «Pa3zpurue capanum»,
«Pa3Butne nArymku», «/IBoilHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil», «CTpoeHHe CeMsH
OJTHOJOJIBHBIX U JBYJIOJIBHBIX PacTEHUN», «OKM3HEHHBIM LMK MOPCKOM KamycTbl», «OKW3HEHHBIN
LUK MXay», « KU3HEHHBIM LMK MaNOPOTHUKAY, «KU3HEHHBIN LIUKI COCHBI».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOMIpENaparhl SHMIEKIETOK U CIepMaTO30MJIOB,
Mozenb «L{uKI pa3BUTHS JIATYIIKI.

JlabopaTtopnasi pabGora «l3ydyeHue CTpoeHHs TOJNOBBIX KJIETOK Ha  TOTOBBIX
MHUKpOIpenaparax.

IIpakTnyeckas paldora «BbIiBICHHE TNPU3HAKOB CXOJCTBA 3apOJBIINIEH IMO3BOHOYHBIX
AKUBOTHBIX).

JlaGopaTopnas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIITUX PACTCHUN».

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

VcTopus cTaHOBJIEHHUS U Pa3BUTHS TEHETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pu3sa, T.
Moprana. Ponb oreuecTBeHHbIX yu€HbIX B pa3Butun reHetuxku. Pabotel H. K. Konbuosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MTOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHBIE T€HBI,
albTepHATUBHbIE NMPU3HAKU, JTOMHHAHTHBIN M PELIECCUBHBIN MpHU3HAK, TOMO3UIOTa, T'€TEPO3UTOTa,
qucTas JUHUS, THOpUAbI, reHoTUrl, ¢peHoTurl. OCHOBHBIE METO/bl T'€HETHKU: THOPHI0JIOTHYECKUH,
LIUTOJIOTUYECKU I, MOJIEKYIISIPHO-T€HETHUYECKH.

JdemMoHcTpanuu

[Moptpetsr: I'. Mengens, I'. ne ®pusz, T. Mopran, H. K. Konsnos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockmuii.

Tabnuue! u cxembl: «MeToabI reHeTUKNY», «CXEMBbI CKPEILIUBAHUS.

JlaGopaTopHas padora «/{po3o¢uia kak 00bEKT FTeHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckperntuBanue. [lepBoiii 3akoH MeHzens — 3aKOH eIuHOOOpa3usi THOPHUIOB
nepBoro nokxosieHud. lIpaBmino nomuHupoBaHus. Bropoi 3akoH MeHzens — 3aKOH pacIleIUICHUs
npu3HaKoB. [{uTonornueckrue OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAHMS. [ HTIOTe3a YUCTOTHI FaMeT.

Ananuzupyroiiee ckpemuBanue. [IpoMexxyTouHblid XapakTep HaciaenoBaHus. PaciierieHue
MPU3HAKOB MIPH HEMIOJIHOM JOMUHHUPOBAHUH.

Jurubpuanoe ckpeniuBanue. TpeTuit 3akoH MeHensi — 3aK0OH HE3aBUCUMOTO HAacCIe0BaHUs
npu3HaKkoB. L{uTonornueckre OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSI.

CueruieHHOe HacienoBaHue mpu3HakoB. PaGoter T. Moprana. CueruieHHOE HacieIOBaHHE
IFE€HOB, HAPYIIECHUE CLETUICHUS MEXI1Y TeHaMH. XPOMOCOMHAsi TEOPHSI HACJI€ICTBEHHOCTH.

I'enernka mnoma. XpOMOCOMHBIM MEXaHM3M OIPEAEICHUS Moja. AyTOCOMBI M IOJOBbIE
XpOMOCOMBIL. ['OMOTaMEeTHBIN U reTepOraMeTHBIN NoJI. [ 'eHeTHYeCKast CTPYKTYpa IMOJOBBIX XPOMOCOM.
HacnenoBanue nprsHakoB, CIEIJICHHBIX C ITOJIOM.

l'enotun kak wnenoctHas cucrema. llneloTponusi — MHOXKECTBEHHOE JACHCTBUE TIEHa.
MHoOxecTBEHHBIN ayuienu3M. B3anmoneicTBiue HeauienbHbIX TeHOB. KoMIieMeHTapHOCTh. DIUCTa3.
[Tonumepust.

I'eneTnyeckuii KOHTPOJIb pa3BUTHUsA PACTCHHMM, OJKUBOTHBIX M 4YEJIOBEKa, a TakKke
(U3MOJOTMYECKUX MPOLIECCOB, MOBEIEHUS W KOTHUTUBHBIX (QYHKUMH. ['eHeTHueckre MeXaHU3Mbl
CUMOMOIeHe3a, MEXAaHHU3Mbl B3aUMOJIEUCTBUS «XO3fMH — Mapa3uT» U «XO35IUH — MHUKPOOHOMY.
I'enernyeckue acleKTbl KOHTPOJIS ¥ U3MEHEHUS HAaCJIeICTBEHHON NH(OpMaIIUU B TOKOJIEHUSAX KJIETOK
U OPTaHHU3MOB.

JdeMoHcTpamun

IToptpersr: I'. Mennens, T. Mopran.

Tabmuupr u cxemsl: «llepBelii U BTOpoOM 3akoHBl Mennens», «Tpetuil 3akoH Menzaens»,
«AHanusupymwolee ckpemuBanuey, «HemonHoe nomuHupoBaHue», «CLEIUIEHHOE HaClEJOBaHHE
IPU3HAKOB y Apo3oduis», «l'eHeTnka nonay, «Kapuotun uenoBekay», «Kapuotum Ipo30Quiish»,
«Kapuotun nruns», « MHOKECTBEHHBIN aJIenn3M», «B3anMoaencTBre reHoBy.

Ob6opynoBanue: Mojenb Ui JAEMOHCTPAallMK 3aKOHOB €IMHO00pa3zus THMOpHIOB IEPBOTO
IIOKOJICHUSI M pAacIlEIUICHWs] INPU3HAKOB, MOJENIb U1 JEMOHCTPAallMd 3aKOHAa HE3aBUCHUMOIO
HaCJIEOBaHMUs NPU3HAKOB, MOJENb Ui JAEMOHCTPALMH CLEIJIEHHOIO HACJIEeIO0BaHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «/po3zodunar.

IIpakTuyeckass padora «V3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpEIIMBAHUSA Y
IpO30(UITBD».

IIpakTnueckas padora «/3ydeHue pe3ynbTaToB IUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHortuna u cpeasl npu  ¢opMupoBaHuu (¢eHotumna. l3mMeHuHMBOCTH
pu3HaKkoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE TPU3HAKUA. BUIbl N3MEHUMBOCTH: HEHACIIEACTBEHHAS
Y HaCJIEJICTBEHHAsL.

Monudukanonnass u3MeH4YUBOCTh. Poib cpeapl B (QopMHUpOBaHUM MOAM(PHUKALMOHHON
n3MeHuuBoctu. Hopma peakiuu npusHaka. BapuanuonHsbslil psn u BapuauuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enoTunuueckass HU3MEHUYMBOCTb. (CBOMCTBA TIE€HOTUIIMYECKOM HM3MEHUMBOCTH. Bumabl
TeHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOunatuBHasi M3MEHYMBOCTh. MeH03 M TIOJOBOM TpOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. Ponb KOMOMHATHBHONW M3MEHUMBOCTH B CO3JIaHMM T'€HETHYECKOT'O pa3HooOpasus B
Ipezenaax 0JHOTO BUAA.



MytanmonHass W3MEHUYMBOCTh. Buapl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HWHAYLUPOBAHHBIE MYyTaluu. SfnepHble W IUTOIUIA3MaTHYECKUE MYyTalUu.
CoMaruueckue U 1mojoBbie MyTauu. [IpuurHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl U UX BIUSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTALIMOHHOIO IIpoliecca. 3aKOH TOMOJIOTMYECKUX pAIOB B
HacnencTBeHHoM n3menunBoctu (H.M. BasuiioB). BuesinepHast ©13MeHUMBOCTh M HACTIEACTBEHHOCTD.

Onueenemuxa U 3SNUSEHOMUKA, POIb INUSEHEMUYECKUX (HAKmMopos 6 HACied08aHuu U
UBMEHYUBOCTNU (YEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpauuu

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

Tabmumer w  cxeMbl: «Buabpl WM3MEHUMBOCTHY, «MoauduKaMOHHAs W3MEHUYUBOCTHY,
«KoMOuHaTHBHAsT M3MEHYHUBOCTHY, «Meho3y», «OmnogorBopeHue», «l eHerndeckue 3a00JieBaHUS
yesoBekay, « Buasl myranuiiy.

O6opynoBanue: >KHBbIE M TepOapHble HSK3EMIUISIPHl KOMHATHBIX PACTEHUU, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTtopnass ~ paborta «MccnemoBanue  3aKOHOMEPHOCTEH  MOIU(MUKAIMOHHOU
n3MeHYnBOCTH. [locTpoeHre BapralimOHHOTO psijla U BapUALMOHHOU KPUBOM».

IIpakTnyeckas padora «Mytauu y Apo30Q bl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoseka. MexnyHapoaHas nIporpaMma MCCieI0BaHusl TeHOMa 4yelloBeka. MeTo bl
M3Y4YEHUS TEHETUKHU YEJIOBEKa: TeHEaIOTMYECKU, OJIM3HEIIOBBIH, IINTOT€HETUUECKHH, TOMY S IIUOHHO-
CTaTUCTUYECKUW,  MOJEKYJSIpHO-TeHeTHuYecKui.  COBpEMEHHOE  OINpEAeNICHHE  TEeHOTHIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIMPOBAaHHE, B TOM uucie ¢ nomombto [II[P-anamu3za.
HacnencrBennsie 3a0oseBanus yelioBeKka. [ eHHbIE M1 XpOMOCOMHBIE OOJIE3HH 4elloBeKa. bosesHu c
HAaCJIEACTBEHHOMN MPEApacoNOKEHHOCThI0. 3JHAYEHUE MEUIIMHCKOW T€HETUKHU B MPEIOTBPAILECHUH U
JICYCHUU TEHEeTHYEeCKMX 3a0oJieBaHUM uenoBeka. MeauKo-TeHeTHUeCKOe KOHCYJIbTHPOBAHUE.
CtBonoBble KiIeTKU. [IoHATHE «T€HETHYECKOTo Ipy3a». DTUYECKUE aClEKThl UCCIIeI0BaHUI B 00J1aCTH
peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

I'enernueckue (HakTOpbl MOBBIIMICHHOW YYBCTBUTENBHOCTH YeJIOBEKa K (PHU3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYXaroulel cpeibl. [ 'eHeTnueckas mpeapacnoioKeHHOCTh YEI0BEKa K
MaTOJIOTUSIM.

JdemMoHcTpauuu

Tabmumer w1 cxembl: «Kapuotun uyenoBeka», «MeTOApl U3Y4YEHHUS TEHETUKH YEIIOBEKay,
«["eneTnueckue 3a00€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesnexkuusi oprann3mMosn

JlomecTukanus U cenekuus. 3apokIeHue celneKkunu u nomectukauuu. Yuyenue H. 1. BaBunosa
o lleHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyIbTypHBIX pacTeHMidl. Ponb cenmekunuu B CO3MaHUMN
COPTOB PAaCTeHMH W TOPOJ >KUBOTHBIX. COpT, MOpOJa, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacneAcTBeHHOM n3MenunBocty H. Y. BaBuiioBa, ero 3HadueHue 1151 CENEKIIMOHHON paboTHI.

Metoapl ceneKIMOHHONW paldoThl. McKycCTBEHHBIH OTOOp: MAacCcOBBIH M WHAMBUIYAJIbHBIH.
Oranel KOMOWHAIIMOHHOW cenekuuu. cmpiTanue mnpousBoauTeneld mo moromctBy. Otbop 1o
TEHOTHUITY C TOMOIIIbIO OIIEHKH (DEHOTHIIa TOTOMCTBA M 0TOOP 0 TeHOTUITY ¢ moMoInbio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/] CEJICKIIMOHHOM pa0oThl. PanmnannoHHbIN 1 XUMHYECKUI
MyTareHe3 Kak MCTOYHHMK MYTallud y KyJIbTYpHBIX (popm opranu3moB. Vcmonp3oBaHHE T€HOMHOTO
penakTHpOBaHUS U MeToA0B pekoMOMHaHTHBIX JIHK anms momydenwst ucxogHoro marepuana s
CEJIEKIUN.



[Tonyuenue OJIUILJIOUIOB. Buyrpusugosas TUOpUI3AITHSI. bamzkopoacTBeHHOE
CKpellMBaHue, Wik HHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, uiu ayropuauHr. ['erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekiuu. OtmanénHas ruOpunusanus. lIpeogonenue
Oecryioius MEXBHUJIOBBIX THOpUIOB. JIOCTM)KEHUS CENEeKIMM DPACTEHUN U KUBOTHBIX. «3enéHast
pesontoyusy.

CoxpaHeHue 1 U3y4eHHE T€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX JUKUX POIAUYEH
JUTSL CO37JaHUsI HOBBIX COPTOB M THOPHUIOB CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpaegienue 2eHemuiecKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBLCIOBIX HCUBOMHBIX 8 YeEJIsIX
VAYYULEHUS. CYUeCmBYIOUUX U CO30AHUSI HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM YUC/le C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEO08AHUL, NEPeO08blX UOell U NePCNEeKMUBHBIX MEXHOI02U.

JdemMoHcTpanuu

[Toptpetsr: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpsinenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuubl U cxembl: «LleHTpbI TPOUCXOXKACHUS U MHOT00Opa3usi KyJIbTYPHBIX PACTECHUI»,
«3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEJICTBEHHOW HM3MEHUMBOCTHY», «METOIBI CEeIeKIUNY,
«Otnanénnas rubpuanzanusy, «MyTareHes3».

JlabopaTopunasi padora «/3yueHue cCOpPTOB KyIbTYpPHBIX PACTECHHH U TOPOJA JOMAITHHX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydueHne METOI0B CEJICKIIUU PACTCHUI.

IpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikcekypeusi «OCHOBHBIE METOABbl U JOCTHXKEHHUS CEJIEKIIMM PAacTeHUl M >KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, IUICMCHHYIO (epMy, COPTOHCIBITATCIBHBIA YYacTOK, B TEIUTMYHOE
X035HCTBO, B 1a0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOI0TUS M CHHTETHYECKAS OMOJIOTUSA

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTUH, — KIETOUYHbIE M TKAHEBBbIE KYJIbTYPHI,
MHUKpPOOPTaHU3MBbl, UX XapaKTepUCTHKA. TpaJuliuoHHas OMOTEXHOJIOTHS: XJIeOOoNeueHe, MoaydeHHe
KHCIIOMOJIOYHBIX ~ MPOJAYKTOB,  BUHOJenue.  Mukpobuonormdyeckuii  cuHTe3.  OOBEKTHI

MHUKPOOHOIOTHYECKUX TexHOoNorui. [Ipon3BoacTBo Oeska, aMUHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTMM M NHCTPYMEHTOB LIEJIEHANPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHHUS
T€HOMOB C IIEJIBIO IIOJIY4EHHUSI OPTaHU3MOB M MX KOMIIOHEHTOB, COAEPIKAlIUX HE BCTPEUYANOIIHECS B
MpUPOie OMOCHHTETHYECKHE MTYTH.

Knerounas wumkeHepus. Meroabl KyiabTyphl KIETOK M TKaHEH pAacTeHWH M KUBOTHBIX.
Kpunobanku. Comarnyeckas ruOpuausanuss M comMaTuyeckuil smOpuorenes. Hcmonb3oBanue
ralyionJIoB B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnoavzoeanue
MOHOKJIOHANbHBIX U NOJIUKIOHANbHLIX aHmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHUE.
PexoHCTpyKLIMS SHLEKIETOK M KIOHMPOBAaHUE JKUBOTHBIX. METOX TpaHCIUIaHTalUU sA1ep KIETOK.
Texnonocuu  0300poéneHus, KYIbmMUeUpOBanus U MUKPOKIOHANbHO20 — DA3SMHOICEHUS
CeNbCKOXO03AUCTNGEHHBIX KYIbIYP.

XpOMOCOMHass M TeHHas WH)XeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBaHHUE
pexombunantHeix [IHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIEKTHBBI
XPOMOCOMHOW U T€HHOM MHXEHEPHH. DKOJIOTHYECKHUE U STHUECKUE MPOOIIeMbl TeHHOW MH)KEHEPUH.

Meauuunckue OuotexHosnoruu. I[loctrenomuas mudposas menuuuHa. [ILP-auarnoctuka.
MeTab0IOMHBIN aHAIN3, TCHOIIEHTPUYECKUM aHAJIN3 TIPOTEOMa YeJIOBEKa JJIS OLIEHKH COCTOSIHHS €T0
3710poBbs. Vcnoabp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepanusi paka. 3D-OuonmkeHepus ams
pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTUH, CO3/JaHNsl KOMIUIEKCHBIX TKaHEeH



COUYETAaHHEM TEXHOJOTHM TpEXMEpPHOro OWONpUHTHMHTA U ckaddoiauHra A peuieHus 3anad
NIEPCOHAIN3UPOBAHHON MEUINHBI.

Co3gaHue BEKTOPHBIX BAaKIMH C LEJNbI0 OOECleYeHUuss KOMOMHMPOBAHHOW 3alUTHI OT
Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJCKYJSIpHBIX MexaHW3MOB (yHknuonupoBanus PHK-
CoJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuup!l u cxemsl: «/crnonb3oBaHME MUKPOOPTraHU3MOB B IPOMBIIIEHHOM IPOU3BOJACTBEY,
«Kinerounas unxenepus», «I'eHHass HHXEHEPUSI».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayueHne MOJIOYHOKHUCIBIX IPOAYKTOBY.

IKcKypenst «bHOTEeXHOJIOrUs — BayKHEHIIasi NMPOU3BOAMUTEIbHAS CHJIA COBPEMEHHOCTU (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOCTBO).

11 KJIACC

Tema 1. 3apo:kaeHue 1 pa3BUTHE IBOJIOLMOHHBIX NPeCTaBJIeHUH B 0M0J10T I

OpomonnonHas teopus Y. [lapBuna. IIpennocbuiku BO3HMKHOBEHUS AapBUHU3MA. JKU3Hb U
HayyHas JredarenbHocTh Y. JlapBuHa.

JiBuokymye cuiibl 3Bostonuu BuaoB 1o Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HAacCJI€JICTBEHHAas: W3MEHUYUMBOCTb, OOpbOa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIH W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoi teopun sBononnu (CTD). HeliTpanbHas Teopus 3BOIIOIUU.
CoBpeMeHHas SBOJIIONMOHHAS OWOJIOTHs. 3HAUY€HHE OHBOJIOIMOHHOH TeopuH B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAYYHON KapTHHbBI MUDA.

JdeMoHcTpamun

[Toptpetsr: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krosbe, Y. /lapBuH,
C. C. YerBepukos, U. 1. Imansraysen, JJx. Xonneiin, . K. benses.

Tabmuis! u cxembl: «Cuctema xuBoi mpupoibl (o K. JInnuer)y, «JlecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanusm (GopMUpPOBaHUSI NPUCIIOCOONEHUNH Yy PAaCTEHHUU M KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapupyta nyremectsus U. lapsuna», «Haxonku Y. lapBunay, «®opMel
60pb0BI 3a cymiecTBoBaHUe», «Iloponsl ronydeit», «MHOroodpasue KyabTYpHBIX (OpPM KamycThl»,
«IToponbl JOMANIHUX KUBOTHBIX», «Cxema oOpa3oBanus HOBBIX BUAOB (1o Y. JdapBuny)», «Cxema
COOTHOIIEHUS JBMKYHUIUX CHJI 3BOJIOUUN», «OCHOBHBIE TIOJOKEHUS CHHTETUYECKOW TEOpPHH
IBOJIIOLIVIN.

Tema 2. MukposBosaonust 4 €€ pe3yjabTaThl

[Tomynsimust kak dyeMeHTapHas equHuna dBomonud. COBpeMEHHBIE METOJbl OIEHKHU
TFEeHETUYECKOT0 Pa3sHOOoOpaszusi M CTPYKTyphl momynsuuid. M3mMeHeHne reHoQoHa MOMYNSIHMM Kak
2JIEMEHTAapHOE DBOJIOLMOHHOE sIBJIEHHWE. 3aKOH TreHeThueckoro pasHoBecus JIx. Xapau, B.
BaiinGepra.

DOnemeHTapHble  (GakTOpbl (ABMXKYIIME CHJIBI) JBOJIOUMHU. MYTalMOHHBINH  Ipolecc.
Komb6unartuBHast usmeHunBocTh. [pelid reHoB — ciaydailHble HEHANpaBICHHbIE U3MEHEHHs] YacTOT
aieneil B momymsinusax. O¢pdext ocHoBarens. Ipgexm Oymovinounozo zopaviwika. CHudiceHue
2eHeMUYecKko20 pasHooobpasus: npuyumsl u cieocmsus. Ilpossnenue s¢ghghexma Opelicha cenos 6
oonbuwux U manelx  nonyrayuax. Mwurpamuu. M3omsums  momyssimuii:  reorpaduueckas
(mpocTpaHcTBeHHas ), Orooruyeckast (penpoyKTUBHA ).



EcrecTBennbIii 0TOOp — HampaBisomui (hakTop 3Bomonud. OpmMbI €CTECTBEHHOTO OTOOpA:!
JBIDKYIIUH, CTaOUIM3UPYIONUH, pa3pbiBatouid (Au3pyntuBHbIi). [TonoBoii ot0op. Bo3HukHOBEHHE
1 DBOJIIOLIMS COLIMATIBHOTO ITOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHM3MOB Kak  pe3ylbTaT MHUKPOIBOJIONUHU. BO3HHKHOBEHUE
npucnocoOaeHnit y opranu3zMoB. Apomopdo3sl U uauoanantanuu. [Ipumeps! npucrnocoOneHuid y
OpraHu3MoB:  Mopdoioruyeckue,  (pusnonorndeckue,  OHOXMMHUYECKHE,  IOBEJCHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTCHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpyKTypa. BupgooOpazoBanue Kak pe3yiabTaT MHMKPOIBOJIOLUU.
M3onsmuss  —  kimoueBoit  ¢daktop BupooOpazoBaHus. Ilytu u  cmocoObl  BHIOOOpa3oBaHUS:
ajionaTpuueckoe  (reorpaduyeckoe),  CHMIATPUYECKOe  (IKOJOTHMYECKOE),  «MTHOBEHHOE)
(monuruionan3anus, rudpuau3anus). JIuTeaIbHOCTb SBOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO00pasusl.

Ponp  sBomonMOHHOW ~ Ouojoruu B pa3pabOTKe HAyyHBIX METOJOB  COXPAaHEHUs
O0unopazHooOpasus. MHUKpPOIBOMOLMS W KOIBOJIOLUS TApa3uTOB W MX XO03i€B. MeXaHH3MbI
(hopMHUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

[Hoptpetsr: C. C. YUerBepukos, D. Maiip.

Tabmuupl 1 cxembl: «MyTallMOHHAs W3MEHUYUBOCTHY, «llomynslnoHHas CTpyKTypa BUIa»,
«Cxema mposiBiieHus 3akoHa Xapau—BaitaOepra», «/[Bukymine cuibl SBOIIONUNY, « DKOJIOTHIECKAs
W3OJISLMS TOMYJSIUN ceBaHCKOM Gopenny, «I'eorpaduyeckas U30JA1Us TUCTBEHHHUIIBI CHOUPCKOI 1
JUCTBEHHUIIBI Aaypckoii», «llomymsiuoHHbIe BOJHBI YHCIEHHOCTH XUIIHUKOB U XKepTB», «Cxema
JCCTBUSL €CTECTBEHHOTO 0TOOpay, «DopMbl OOphOBI 3a cymiecTBOBaHUEY, «MHIYCTpUANbHBIHN
MenaHusm»,  «KuBble — uckomaemble»,  «llokpoBUTENbCTBEHHAass  OKpacka  KMBOTHBIX),
«[Ipenpynpexaroniasi OKpacka >XUBOTHBIX», «Du3noigorudeckue agantanumn», «l[IpucnocodbieHHOCTb
OpraHu3MOB U €€ OTHOCHTENbHOCTHY», «Kputepuu Buma», «Bunbl-nBoiHukn», «CTpyKTypa BUIa B
npuposie», «CrocoObl BUA00Opa3oBaHus», «leorpaduueckoe BuIO000pa3oBaHHE TPEX BUIOB
JaHABIIIEH», «DKOJOTHYecKoe BUA000pa3oBaHUE BUAOB CHHULY, «llomummonnasl pacTeHUiD,
«KamycTHo-peieunblit THOpUI.

Ob6opynoBaHue: repbapuM pacTeHHH, KOJJIEKIMM HACeKOMBIX, uydela NTHULl U 3Beped C
MIpUMepaMu pa3IM4YHbIX IPUCIIOCOOIEHMH, Uydesa NTULl U 3Bepell pa3HbIX BUOB, TepOapuu pacTeHUI
OJIM3KUX BUJIOB, 00pa30BaBLINXCS Pa3IMUHBIMU CIIOCOOaMH.

JlaGopaTopHas padora «BpIsiBIIeHHE H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

JlaGopatopnas  pabGora  «lIpucnocoOneHuss OpraHu3sMOB U  HUX  OTHOCUTEIbHAs
11eTIECO00PA3HOCTH Y.

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

Metoael u3yueHuss MakposBoitouuu. IlaneoHTonormueckue MeTOABl U3YYEHMs] DBOJIOLHH.
[Tepexonubie popmbl U GUIOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue MeToibl u3yueHus somonun. CpaBHeHue Quiopsl U (hayHbl MAaTEPUKOB U
ocTpoBoB. buoreorpapudeckue obnactu 3emau. BUIbI-3HIEMUKU U PETUKTHI.

OMOpHOJIOTHYECKHE U CPAaBHUTEIHHO-MOP(OJIOTHUECKUE METOAbl H3YYEHHs 3BOJIOLMH.
'eHeTnyeckue MeXaHU3MbI SBOJIOIMM OHTOI€HE3a M MOSBJICHHS] SBOJIIOIMOHHBIX HOBIIECTB.
['oMoniornuyHble W aHaAJOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIpHO-
reHeTHYecKre, OMOXMMHUYECKHEe M MaTeMaTHYeCKUE METOJbl U3YyYeHHs HBOJIOLUH. | OMONOTHYHbIE
reHbl. CoBpeMEeHHbIE METO/Ibl TOCTPOCHUS (PUITOT€HETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[H U IBOJIIOIHSI TEHOMOB.



O6mume 3akoHOMEpHOCTH (TIpaBmiIa) ABOMIONUU. [Ipunyun cmenvt ¢hynkyuti. HeoOpaTuMocTh
3BOJIOUMU. AJJanTUBHAS paauanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIOLIHUH.

JdemMoHcTpanuu

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

Tabmuubl 1 cxeMbl: «DUIOTCHETHUUECKUN PAIl JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
smepb», «Creromnedainsny, «Puanodgute», «CeMeHHbIE MANOPOTHUKNY, «buoreorpaduaeckue 30HbI
3emmn», «/petid xonTMHEHTOBY», «PenukTel», «HadanmpHble CTaaud SMOPUOHATIBHOTO Pa3BUTHA
[T03BOHOYHBIX KUBOTHBIX», «] OMOJIOTMYHbBIE U aHAJIOTUYHBIE OpraHbl», «PyIuMeHTb», « ATaBU3MBI»,
«XpoMOCOMHBIE HaOOpPHI YeNoBeKa W IIMMIIaH3e», «[J1aBHbIE HAIMpaBIICHUS SBONIOLUN», «O0mue
3aKOHOMEPHOCTH 3BOJIIOLUN.

ObopynoBanue: KOJUIEKLINH, TepOapuy, MyJISKH UCKOTIAEMBIX OCTATKOB OPTaHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emMule

Hayunple rUIOTe36I MPOMCXOXKACHUS )KU3HU Ha 3emiie. AOnoreHes u nancrnepmus. JloHaydHsie
MIPEJICTABICHUSI O 3apO’KJIECHUU JKU3HU (KpeaunoHu3M). ['Mmore3a MOCTOSHHOIO CaMO3apOKIACHUS
JKU3HU U €€ onpoBepskeHue onbitaMu @. Peau, JI. Cnamnanuanu, JI. [Tacrepa. [Ipoucxoxaenue ;xu3nu
1 acTpoOUONIOTHsl.

OcHoBHblE 3Tanbl HeopraHumdeckoi spostouuu. [lnanerapHas (reosoruueckas) 3BOJIOLUS.
Xumuueckasi BONIIOIHUsA. AOGUOTEHHBI CHHTE3 OPraHMYECKUX BEIIeCTB U3 Heopranundeckux. OnbiT C.
Munnepa u I'. FOpu. OGpazoBanue monuMepoB u3 mMoHomepoB. KoamepBarHas rumote3a A. W.
OnapuHa, runore3a nepBu4Horo OymboHa J[x. XonaeitHa, reHetuyeckas rumote3a [. Mémnepa.
Pubosumer (T. Yek) um rtmmoreza «vupa PHK» V. TI'mmbepra. dopmupoBaHue MeMOpaH W
BO3HUKHOBEHHE IIPOTOKJIETKH.

Ucropus 3eminu u meToibl €€ n3yuyeHus. Mckomnaemble oprannyeckue octaTku. ['eoxpoHonorus
u e€ metoasl. OTHOCUTENBHAS U a0COMIOTHAs] TeOXPOHONOTHs. [ eoXpoHOIOrnYeckas IIKajia: S0Hbl,
3pBbl, IEPUOJIbI, STIOXU.

HavanpHbpie 3Tanbl opranuyeckoil spomtouuu. llosiBieHne W 3BOMIONMS TEPBBIX KIETOK.
Oomonuss  Metabonus3Ma. Bo3HukHOBeHHe mepBbIX 3KocucTeM. COBpeMEHHbIE MHKPOOHBIE
OMOTUIEHKH KaK aHAJIOT MepBbIX Ha 3emuie coodmecTB. CTpoMaTonuThl. [IpoKapuoTHI U SyKapUOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). OBOJIOLHMOHHOE IPOUCXOXKACHUE BHUPYCOB.
[IpoucxoxkaeHre MHOTMOKJIETOYHBIX OpraHU3MOB. BO3HHKHOBEHNE OCHOBHBIX I'PYIIIT MHOT'OKJIETOUHBIX
OpraHU3MOB.

OCHOBHBIE 3Talbl 3BONIONMU BBICIINX pacTeHuil. OcCHOBHBIE apoMOp(o3bl pacTeHUH. Bbixon
pactenuii Ha cymy. [losiBieHue cCopoBbIX pacTeHUH U 3aBOeBaHUe UMM CyllId. CEMEHHbIE paCTEHUSI.
[IponcxoxaeHne BETKOBBIX PACTEHUMN.

OCHOBHBIE 3TaIlbl BOIIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMOP(}O3bI JKUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — IOSIBIEHHE COBPEMEHHBIX THUMOB. [lepBble XOpIOBBIE KUBOTHBIE.
Kusnub B Bojie. DBodtonus M03BOHOYHBIX. [Iporcxoxaenne ampuduii n pentwmii. [Iponcxoxaenue
MiekonuTamux W nrtun. [lpunnun kmodeBoro apomopdosza. OcBoeHue OecrO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe ku3HM Ha 3emiie 1O 3paM M NEpUOJaM: apxell, MpoTepo30i, Majle030i, Me3030H,
KaifHO301. OOIIasi XapakTepuCcTHKa KJIMMaTa M reojorudyeckux mpoieccos. llosBrenue u pacuser
XapaKTepHBIX OpPraHM3MOB. YTJIeoOpa3oBaHUE: €ro YCIOBUS W BIUSHUE HA Ta30BBIH COCTaB
aTMoc(hepsl.



MaccoBble BBIMHpaHUSI — DKOJIOIMYECKHE KpHU3HCHl mpomuioro. IlpuumHel m crnencrsus
MaccoBBIX BbIMUpaHUil. COBpPEMEHHBIH HKOJIOTHYECKUN Kpusuc, ero ocobeHHocTH. IIpobrema
coXpaHeHHs OMopa3HooOpasus Ha 3emiie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. IIpuHUMOBI Kiaccu(uKanuud OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIILI OPraHU3MOB.

JdemMoHcTpanuu

[Hoptpersr: @. Penu, JI. Cnamnanuanu, JI. Iactep, M. M. MeunukoB, A. 1. Onapun, Jx.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupl 1 cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [lactepa mo u3ydeHuto
camo3apokJIeHust xu3zHm», «Cxema ombitTa C. Mwuepa, I'. IOpu», «Otambl HeopraHuyeckou
sBosolMM», «l'eoxpoHosiornueckas Ikanay, «HadanpHbple 3Tanbl OpPraHUYECKON SBOJIIOLMNY,
«Cxema 00pa3oBaHus 3yKapuoT ImyTéM cumbOuoreHesay», «Cucrema x)HUBOH Npupoab», «CTpoeHue
BUpyca»,  «Apomopdo3bl  pacteHuit», «Punuodute»,  «OIHOKIETOYHBIE  BOAOPOCINY,
«MHOTOKJIETOUHBIE BOJOPOCINY», «Mxu», «[lanopotHukn», «I'ooceMeHHble pacTeHUs», «OpraHsl
[[BETKOBBIX pacTeHHil», «Cxema pa3BUTUS JKUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIXY,
«IIpocreiimme», «Kumeunononoctueie», «llnockue uyepBu», «HUnenucronorue», «PuIObI»,
«3emHOBOAHBIE», «lIpecMmbikatromuecs», «lItune», «Muexkonuraromme», «Pa3BuTne >KM3HM B
apXeHUcKou ape», «Pa3BUTHE KU3HH B IPOTEPO30MCKON dpe», «Pa3BUTHE KU3HU B IATIEO30MCKOM 3pe,
«Pa3BuTHE XU3HU B ME3030MCKOM 3pe», «Pa3Burue »u3HU B KalHO30MCKON 3pe», «CoBpeMeHHast
CHUCTEMA OpPraHM4eCKOro MUPa».

Ob6opynoBanue: repbapum pacTeHUN pa3IMYHBIX OTJEJIOB, KOJUIEKIIMA HACEKOMBIX, BIIaXKHbBIE
IpenapaTbl JKUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HUIJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydesa NTULl U 3Bepei, KOJUIEKIIUM OKaMEHEJIOCTEH, MOJE3HbIX MCKOMAEMbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa Jaboparopnas pabora «MoxenupoBanue onsiToB Mumiepa—lOpu no
M3y4YEHUI0 a0MOTE€HHOTO CUHTE3a OPraHUYECKUX COCTMHEHUN B IIEPBUYHON aTMocdepe».

JlabopaTopHasi padora «/3ydyeHue u onucaHne UCKOMaeMbIX OCTaTKOB JPEBHUX OPTraHU3MOB.

IIpakTnueckas padora «3ydeHne ocoOOEHHOCTEH CTPOCHUSI PACTEHUIN Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yyeHne ocoOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea0BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEACTABICHUN O IPOUCXOKICHUM YEIOBEKa. PeaurnosHele BO33peHUs.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxoJicTBO yenoBeka ¢ )KMBOTHbIMH. CHcTeMaTH4ecKoe MoJIoKeHue uenoBeka. CBUAETENbCTBA
CXOACTBa 4YEJOBEKA C JKUBOTHBIMU: CPABHHUTEIBbHO-MOP(OJOTHYECKHE, SMOPHUOIOrHYECKUE,
¢uznonoro-6MoXxuMuIecKue, nopeaeHdeckne. OTInuMs yenoBeka OT )KUBOTHBIX. [IpsiMoxoxeHue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOW CUCTEMBI.

JBmwxymue cuibl (hakTopbl) aHTponoreHesa: Ouosnoruueckue, conuanbHble. COOTHOIIEHHE
OMOJIOTUUECKHUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJMU aHTpororeHeza. PaHHHe yenoBekooOpas3Hble 00€3bsSHBI (IIPOKOHCYIBI) U
paHHUE TOHTHIBI — OOIIME MPEeIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JrojeH. ABCTpPAJIONUTEKH —
JBYHOTHE TPEIKH TroAei. YemoBeK yMelnbld, IMEpBbIE H3TOTOBJICHUS Opyaud Tpyna. Yenosek
MPSIMOXOIAIIMI U NIEPBbIN BbIXOA Jito/iel 3a npezaensl Appuxu. Yenosek reinenboeprekuii — oomui
IIPEIOK HEAHJIEPTAIBCKOIO UYEIOBEKAa M YEJIOBEKA pa3zyMHOro. YenoBeKk HeaHIEpTalIbCKUN Kak BUJ
JIOJEN XOJIOAHOTO Kiumara. YelnoBeK pa3yMHBIII COBPEMEHHOIO THIIA, JIEHUCOBCKUH YEJIOBEK,
OCBOEHHE KOHTMHEHTOB 3a npezenaMu Adpuku. [laneoreneTrka u najieoreHoOMHKa.



DBOJIIONMS  COBPEMEHHOTO 4eJioBeKa. ECTeCTBEHHBIN OTOOp B MOMYJANMIX YeJIOBEKa.
MyTanoHHbIH npouecc U nonumopdusM. I[lomynsiuoHHbIe BOJHBL, Apei] TeHOB, MHUrpanus |
«3((deKT OCHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [IonsaTHe 0 pace. bosbine packl: eBporeouiHas (eBpa3uiickas), aBCTpao-
HerpouHas (3KBaTopualibHasi), MOHIOJIOUIHAs (a3MaTCKO-aMepuKaHCcKas). Bpems u mytu pacceneHus
yejnoBeka Io IaHere. EauHCTBO dyenmoBeueckux pac. HayuHas HECOCTOSITENBHOCTH pacu3Ma.
[TpucmocoOIeHHOCTh YenoBeKa K Pa3HbIM YCIOBHSIM OKpYXKarolien cpenbl. Bnusaue reorpaduueckoit
cpeabl U Apeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIuIMHapHble  MeTolapl B (u3uyeckod  (OMOJIOTMYECKOH)  aHTPOIOJIOTHH.
OBOJIOIIMOHHAs AHTPOIIOJIOTHS U MAJE0AHTPOIOJIOTUS YEJIOBEUECKUX MHonyasauuid. bruoconuanbHbie
MCCIIEIOBAaHMsI TIPUPOJIBI YeToBeKa. VccnenoBanre KOABOIIOMMHA OHOJIOTUYECKOTO M COLMAIBHOTO B
YEIJIOBEKE.

JdemoHcTpauuu

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupt w  cxembl: «MeTonbl — aHTpONONOruM», «['OJTOBHOM  MO3r  4EJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBbI», «CKeJneT uenoBeKa M CKeJeT IuMnaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBHXKylIMe CHJIBI  aHTPOIIOTE€HE3a», «OBOJIOLIUOHHOE  [PEBO  4YEJIOBEKa»,
«ABcTpasionuTek», «4HemoBek ymenblin», «UenoBek NpAMOXOnsmni», «J/{eHHMCOBCKUN YEI0BEK)»
«Heanpepranbip», «KpomanboHub», «lIpenku yenoBekay, «ITarbl IBOJIIOLMM YeTIOBeKay, «Packl
YEJIOBEKAY.

ObopynoBaHue: MyJSKM OKAMEHEJIOCTeH, MpPeAMETOB MaTepUalbHON KyJIbTYpbl IPEIKOB
4enoBeKa, pernpoaykinuu (pororpaduu) kapTuH ¢ MH(OIOTUISCKUMH U OMOJICHCKUMHU CIOXKETaMH
MIPOUCXOXKACHUS YelloBeKa, poTorpadun HaXOAOK HCKONAEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeIOBEKa,
MOJIEJIb Yepena 4eIoBeKa U yeperna [UMIIaH3€, MOJIEb KUCTH Y€JI0BEKa U KUCTH IIMMIIaH3€, MOJEIH
TOpCca IPEIKOB YEI0BEKA.

JlabopaTopHas pa6ora «/3ydeHrne ocOOEHHOCTEH CTPOCHUSI CKeJleTa YeI0BEKa, CBI3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJalTallUN YETOBEKaA».

Tema 6. Jko0rust — HAyKa 0 B3aMMOOTHOILUICHUSIX OPraHM3MOB M HAJAOPraHM3MEHHBIX
CHCTEM C OKpYKarleil cpenoi

3apoxaeHue U pa3BUTHE YKOIOTUU B Tpyaax A. I'ymbonbsara, K. ®@. Pynwse, H. A. CeBepiiosa,
3. T'exkens, A. Tencnu, B. H. CykauéBa. Paznens! u 3agaun 3xosorun. CBs3b DKOJIOTHU C APYTUMHU
HayKaMH.

Metoael sxonoruu. IlonmeBble HaOMIOAEHUS. ODKCIEPUMEHTHI B 3KOJOTUU: MPHUPOAHBIE U
naboparopHble. MozaenupoBaHue B SKOJIOTMM. MOHHUTOPHHI OKpY)KAIOIIEH Cpenbl: JIOKAJIbHBIH,
pPEruOHANbHBIN U TTI00aTbHBIN.

3HaueHue SKOJIOTMUECKUX 3HAHUM JJIs YeIOoBeKa. JKOJIOrM4eCKOe MUPOBO33PEHHE KAaK OCHOBA
CBsI3ei uenmoBeuecTBa ¢ Mpupoaoid. DOpMUPOBAHUE IKOJOTHUYECKOM KYJIbTYPhl U JKOJIOTHYECKOM
IrPaMOTHOCTH HaceJeHUsl.

JdemMoHcTpanuu

[Toptpetsr: A. T'ym6onbar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuiper u cxembl: «Pazmensl skonorumn», «MeToasl sKojorum», «CxemMa MOHMTOPHHIA
OKPY>KaIOILEN CpeabD».

JlabopaTopnasi padora «/3ydeHrne METO10B IKOJIOTUYECKUX UCCIIETI0BAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS



Dkojoruueckre (akTopbl U 3aKOHOMEPHOCTH X AeiicTBus. Kinaccudukaius sK0JI0rnyecKux
¢dakTopoB: abHOTHUECKHE, OMOTHYECKHE, aHTpONoreHHble. OOIME 3aKOHOMEPHOCTH JIEHCTBHA
skonornueckux (akrtopos. I[IpaBuno mumammyma (K. IInpenrens, 0. JIubux). TomepaHTHOCTB.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

AbuoTtndeckue (akroppl. CBeT Kak 3KoJornueckuii (akrtop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTPa Ha OpraHU3Mbl. DKOJOTUYECKHE MPYIIbl PACTEHUI U KUBOTHBIX 110 OTHOLIEHHUIO
K cBery. CurHasibHas poJib cBeTa. @OoTOnepruoIu3M.

Temnepatypa kak okonoruyeckuit akrop. J[leiicTBue TemmepaTypsl Ha OpraHU3MBI.
[TolikniioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaknocTs Kak sxonoruueckuit hakrop. [Ipucrnocobiaenns pacTeHui K HOAIEPKaHUIO BOIHOTO
Oananca. Krnaccugpukanus pacteHHid 1O OTHOmIEHHIO K Boze. [IpucrnocoOineHHs >XUBOTHBIX K
M3MEHEHUIO BOJIHOTO PEKUMA.

Cpenbl oOuTaHMS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3IyIHAs, IIOYBEHHAas, TIIyOMHHAs
MIO/INIOYBEHHAs, BHYTPUOpPraHu3MeHHas. OU3NKO-XMMHUYECKHE OCOOEHHOCTH cpel OOuTaHUs
opranusmoB. [Ipucnoco0aeHust OpraHu3MoB K *KU3HU B PA3HBIX CPEIaX.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE UM TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie ¢Gopmbl opranu3moB. [lonarue o sxu3HeHHOW (opme. KuzHeHnsie GopmbI
pacTeHMii: JiepeBbsl, KyCTapHUKH, KYCTAPHUYKH, MHOTIOJETHHE TpaBbl, OJHOJICTHUE TpPABBHI.
’Kuznennvle GOPMBI JKUBOTHBIX: TUIPOOHOHTHI, FTEOOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHHUS U
o0Opa3a K13HH.

bruotnueckue (axkropbl. Buasl OMOTHYECKHUX B3aMMOACHUCTBUI: KOHKYPEHIHS, XUIIIHUIECTBO,
cum6buo3 u ero ¢opmsl. [lapasuTusm, Koomeparys, MyTyaan3M, KOMMEHCATH3M (KBapTHPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammomeircTBusi (Tomuueckue, dopuueckue, GadpUyuecKue).
3HaueHne OMOTHYECKUX B3aUMOJACWCTBMI MMl CYIIECTBOBAHUS OPraHU3MOB B cpele OOUTaHWS.
[IpyHIMI KOHKYPEHTHOTO UCKIIOYEHHUS.

JdemMoHcTpauuu

Tabmuupel u cxembl: «Jkonorndeckue (akropel», «CBETOBOH CHEKTP», «IKOJOTHMUECKHUE
IpyNNbl KMBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKPOBHBIE JKUBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHbIEY», «DU3NOJOTMUYECKUE aJalTaluu >KUBOTHBIX», «Cpelnbl OOWTaHHS OpPraHU3MOBY,
«buonornueckue putMmbl», «KuzHeHHble (Qopmbl pacTeHui», «KusHeHHbIE (HOPMBI >KMBOTHBIX,
«OJKOCHCTEMA HIMPOKOJINCTBEHHOIO Jieca», «IJKOCUCTEMA XBOMHOro iueca», «llenn mnuraHus,
«XumHn4yectBoy, «llapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncanusmy.

ObopynoBanue: repOapuu pacTeHUN M KUBOTHBIX, MPUCIIOCOOIEHHBIX K BIMSHUIO PAa3TMUHbBIX
9KOJIOTMUECKUX (PaKTOpPOB, repOapuu CBETOIIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHENOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHHs, repOapuu M KOJIEKIUU
TETUIONIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMUYMBBIX PACTeHUH, Uydelna NTUIl U 3Bepel, repdapuu
pacTeHMii, OTHOCSIIUXCS K rurpoputam, kcepoduram, Me3opuTaM, KOMHATHbIE PACTECHHUS TaHHBIX
IpyMM, KOJUIEKIIUHN >KUBOTHBIX, OOMTAIOMIUX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMH PAacTeHUH U
KUBOTHBIX, 00JIAJAIONINX YePTaMU MIPUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUH KU3HHU,
repOapiy 1 KOJUIEKLIUU PACTEHUN U )KUBOTHBIX PA3JUYHBIX KU3HEHHBIX (POPM, KOJIIEKIIMH )KUBOTHBIX,
YYaCTBYIOUIUX B Pa3IMUHBIX OMOTHYECKUX B3aUMOAECHCTBUSIX.

JlaGopaTopHas padora «BrisiBiIeHHE MPUCTTOCOOICHHI OPTaHU3MOB K BIIMSTHUIO CBETAY.

JlaGopaTtopnass pabGora «BpIgBIEHHE TNPUCIOCOONEHUM OPraHU3MOB K  BIMSHHUIO
TEMIIEPATYPBI».

JlaGopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTAHUSI.



Tema 8. JkoJiorusi BUA0B U MOMYJIS U

DKOJOTHYECKHE XapaKTepUCTUKH momysiiun. [lomymnsiius kak Ouonorunyeckas cucrema. Ponb
HEOJIHOPOJAHOCTH Cpefibl, PU3HUECKUX 0APHEPOB U OCOOCHHOCTEH OMONIOTHH BHIOB B (hOpMHUpPOBAHHUH
MIPOCTPAHCTBEHHON CTPYKTYpbl mnonyisuuii. OCHOBHBbIE TMOKa3aTeld MOMYJISLIUU: YHUCICHHOCTb,
IUIOTHOCTh, BO3pAacTHAs W MOJIOBAasi CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTH,
MUTpAITHSL.

Dkosoruueckasi CTpykTypa nonyisiuuu. OIeHKa YHCICHHOCTH mnomyisiuu. [{unamuka
MOMYJSIMK U €€ peryisiuus. buotnueckuil moTeHUuan nomyiasiuu. MopaenupoBaHue AMHAMUKH
nonyssituy. KpuBble pocta ynciieHHocTH nonynsauuu. Kprusbie BbDKUBaHUs. Perynsius 4ncieHHOCTH
MOMYJISIIIAN: POJIb (PAaKTOPOB, 3aBUCAIINX U HE 3aBUCIIUX OT INIOTHOCTH. DKOJIOTHYECKUE CTPATCTHH
BU10B (I- u K-cTparerun).

[TonsiTue 00 »SKomoruyeckoil Hume Buaa. Mectooburanue. MHoromepHass MOJEb
skosiornyeckod Humm JIx.M. XatumHcona. Pasmepnl skosiormyecko Huiu. [loTeHnuanbHas u
peann30BaHHAs] HUIIIU.

Bun xak cucrema mnomynsnuid. Apeansl BUAOB. Buabl W WX KU3HEHHBIC CTPATCTHU.
DKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUSI U MUTPAIUi )KUBOTHBIX. brojornueckre MHBa3uu 4y>KepPOTHBIX
BH/IOB.

JdemMoHcTpanuu

IToptpet: dx. N. XaTunHCOH.

Tabmuipl 1 cxembl: «DKOJIOTUYECKUE XapaKTEPUCTHKU momynsuuny, «lIpoctpaHcTBeHHAs
CTPYKTypa MOIMyJISIuny», «Bo3pacTHbIe mupaMuIbl TOMyJIun», «CKOPOCTh 3aCeICHHS ITOBEPXHOCTH
3emMii pa3IMuYHbIMU opraHu3Mamm», «Monens sxonorudeckoi Humm Jx. M. Xatuunconay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUHU KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocoOieHus ceMsH paCTeHU K paCCENICHUION.

Tema 9. Jkoj10rus CO001IECTB. IKOJOTMUYECKUE CUCTEMBI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OuoreHose.

DkocucTema Kak oTkpbITas cucreMa (A. JIx. Terncnu). @yHKIIMOHATBHBIE OIOKM OPraHU3MOB B
9KOCHUCTEME: MPOAYILIEHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBuu. Tpodudeckue nenu u
cetu. Abuotnyeckue 6;10ku s3kocucteM. [10YBbI 1 B B 9KOCcHcTeMax. KpyroBopoT BEIECTB U MOTOK
SHEPTUH B SKOCUCTEME.

OcHoBHBIE TIOKa3aTeNHM SKOCUCTeMbl. buomacca W MPOAYKIHSA. DKOJIOTMUYECKHUE MUPAMMUIBI
yuces, Onomacchl U SHEPTUu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Puykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYyKIecCHH. [IepBHUHbIE 1 BTOPUYHBIE CYKIIECCUU U UX TIPUUYHHBI.
AHTpOTIOTeHHBIE BO3JEHCTBUS Ha Ccykieccuu. KimMakcHoe cooOrmiectBo. buopaznooOpasue u
MOJTHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCHCTEMBL. JKkocucmemvl 03Ep U peK. IKocucmemvl MoOpell U OKEeaHos.
Dkocucmemvl myHnop, 1ecos, cmenetl, NyCMbiHb.

AHTpPONIOTEHHBIE ~ JKOCUCTEMBI.  Arposkocuctema.  ArpoueHo3. Pazmuums — mexnay
AQHTPOTIOTEHHBIMHU U TIPUPOTHBIMU IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocuctem. ['opoackas ¢uiopa u ¢ayHa.
CuHaHTpoMnU3alus TOpoJCKoi GayHbl. brojgorndeckoe u X0341iCTBEHHOE 3HAU€HHE arpOIKOCUCTEM H
ypOOIKOCUCTEM.



3akoHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX B3aWMOJCHCTBHUN OpPraHU3MOB B JKOCHCTEMaX.
Ponv xackaonozo s¢hghexma u 6udos-3oughuxamopos (kiouegvix 6ud08) 6 OYHKYUOHUPOSAHUU
skocucmem. llepeHOC 3HEPrMM M BELIECTB MEXAY CMEXKHBIMH HKOCHCTEMaMHU. Y CTOMYMBOCTD
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3JICHCTBHIA.

Mexanuzmbl 6030elicmsus 3a2psA3HeHUl pA3HbLIX MUNO08 HA CYOOP2AHUSMEHHOM, OP2AHU3MEHHOM,
NONYTAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOJIO2ULECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8o30eticmausi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX 9KOCHCTEM.

JdemoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmumer 1 cxembl: «CTpyKTypa OHOIEHO33», «IKOCUCTEMa IIMPOKOIMCTBEHHOTO JIEcay,
«JKocucTeMa XBOWHOro Jjeca», «@DyHKIMOHAIbHbIE TPYNIbl OPraHU3MOB B JIKOCHCTEME»,
«KpyroBopot BeniecTs B akocuctemey, «Llenu nutanus (macTOUIIHas, eTPUTHAS )Y, « IKOIOTHUECKas
UpaMuia qucesny, «KoJornyeckas mupamMuaa onomacco», « QKOJIOrHueckas Mmupamuia YHEprumy»,
«O06pazoBanue Oonora», «llepBuunas cykueccusi», «BoccTaHOBICHHE Jieca TIOCIE TIOXKapay,
«JKocucTeMa o03epay», «ArpouneHos», «KpyroBopoT BelIECTB U MHOTOK SHEPrUU B arpoleHO3e»,
«[Ipumepsr ypbosKOCHCTEM).

O6opynoBanue: repdapuu pacTeHHH, KOJIEKIIMK HACEKOMBIX, Yy4ela ITHII U 3Bepeii, repbapuu
KYJIbTYPHBIX U JJUKOPACTYLIUX PACTEHUM, aKBApUYM KaK MOJEJIb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucanue ypOo3KOCUCTEMBD.

JlabopaTopunass padora «/3yueHue pasHOOOpa3usi MEIKHUX MOYBEHHBIX YJICHHCTOHOTHX B
Pa3HBIX HIKOCHCTEMAX).

IKCKypeusi «OKCKypcHsi B THUIHYHBIA OuoreoneHo3 (B ayOpaBy, Oepes3HsK, €JIbHHK, Ha
CYXOJOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKYpCUs B arpO3KOCHCTEMY (Ha MOJIe I B TEIUIMYHOE XO3SIIICTBO).

Tema 10. buocdepa — rinodanbHas IkocUCTEMA

buocdepa — obmiernnanerapHas 060104Ka 3eMiTd, Te CYIIECTBYET WM CYIIECTBOBAJA KU3Hb.
PazButue npencraBnenuit o 6uocdepe B Tpyaax 3. 3tocca. Yuenue B. W. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKupoe BemecTBo 6Hocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CyIllecTBoBaHUs Ouocdepsl. OcoOeHHOCTH OHOChepsl Kak TiI00anbHON
sKOocHCTEeMBI. JlnHaMudeckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecT 1 OMOreoOXuMHUYECKHE
LUKJIBI (YriiepoJia, a30Ta). PUTMHUHOCTS sIBJIeHUH B Onocdepe.

3oHanbHOCTh OMOoCchepsl. [Tonarue o Guome. OCHOBHBIE OMOMBI CYIIIN: TYHApA, XBOMHbIE Jieca,
CMEIIaHHblE M UIMPOKOJIMCTBEHHBIE Jieca, CTENHM, CaBaHHbBI, IIYCTBIHH, TPONHUYECKHE JIEca,
BBICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (pyHKIHS KMBBIX CHCTEM, OIIEHKA UX PECYpPCHOIrO MOTEHLHMana U OuochepHbIx
GbyHKIHi.

JdemMoHcTpanuu

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

Tabmuubr u cxemsl: «l'eochepsr 3emum», «Kpyroopor azora B mpupoae», «KpyroBopot
yriaepona B mpuponae», «KpyroBopor kuciaopona B mpupone», «KpyroBopoT BoOIbI B NPHUPOAE»,
«OcHoBHBIE OMOMBI cymn», «Knumatuueckue nosica 3emun», «Tynapa», «Taiiray, «CMemanHbli
necy, «llIupokonucTBeHHbIN Jecy, «Ctenby, «CaBaHnHay, «IlycTbiHdy, « Tponudeckuil gecy.

ObopynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUICKITUH JKHBOTHBIX.

Tema 11. YestoBek M OKpYyxkaomias cpeaa



DKOJIOTHYECKUE KPU3UCHI M UX MpUUYMHBL. Bo3zaeicTBue denoBeka Ha Ouocdepy. 3arpsi3HeHHE
BO3IyIIHOW cpeabl. OxpaHa Bo3ayXa. 3arpsi3HeHHE BOAHOW cpeabl. OXpaHa BOAHBIX PECYpCOB.
Pa3pymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENIBHBIN U KMBOTHBIM Mup. OXpaHa paCTUTEIBHOIO U
AKHUBOTHOro Mupa. OCHOBHBIC NMPUHLUIBI OXpaHbl Npupobl. KpacHsle kauru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT). borannueckue cazibl U 300JI0THYECKUE TAPKH.

OcCHOBHbIE NPUHLUIIBI YCTOMYMBOTO pa3BUTHs 4YEJIOBEYECTBA U MpHUPOAbl. ParroHanbHOE
IIPUPOJIOIIOIB30BAHUE M COXpaHEHUEe  OuoJjoruyeckoro  pasHooOpazus 3emuu.  OOwmue
3aKOHOMEPHOCTH II100aJIbHBIX 3KOJIOIMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HUCA U €T0
BEPOSATHBIE MTOCIEICTBUS.

Pa3BuTiie METOJOB MOHUTOPHUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHvlie
uccnedoeanus nepexooa K pecypcocbepezaroweii. U KOHKYPEHMOCHOCOOHOU — dHepeemuxke.
Buonozuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvuvie ungopmayuonnvie cucmembl,
obecneuugaiowjue 0OCMyn K uH@opmayuu no coCMosHUI0 OMOeIbHblX 8U008 U dKocucmem. OcHogbl
IKopeaduIumayuy IKocucmem u cnocobog 6opvbowbl ¢ buonospedtcoeHusMU. PekoncmpyKyus MopcKux
U HA3eMHBIX IKOCUCTNEM.

JdeMoHcTpamun

Tabmuuer u cxemsl: «3arpsi3HeHHE aTMOC(ephl», «3arpsizHeHue ruapochepbl», «3arps3HeHne
nouBbl», «llapHukoBEIl 3hdexT», «Ocobo oxpaHseMble MPHUPOTHBIE TEPPUTOPHH», «Mojaenu
YIIPaBJISIEMOTO MUPa.

Ob6opynoBanue: (ororpapuu oxpaHseMbIX pacTeHUH U >KUBOTHbIX KpacHoil kuurm Poccuiickoit
®enepaunn, KpacHOM KHUTH perHoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOSHUS 00YYaIOIUMHUCS ITPOTrPaMM
CpeIHEro o011ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B cTpykType IHWYHOCTHBIX pPE3yabTAaTOB OCBOCHHUS MPOrPaMMBbI 1O OWOJOTHH BBHIICICHBI
CJIEYIOIIKE COCTABIISIONINE: OCO3HAHUE O0YUYAIOIUMUCS POCCUMCKON TPakJaHCKOM UICHTUYHOCTH —
TFOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEICICHUIO, Haauuyue MOmusayuu K
00y4eHHIO OWOJIOTHH, YyeleHanpasieHHoe pa3eumue BHYTPEHHUX yOSKICHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEN M HCTOPHUYECKUX TPAIULIUI pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCb U
cnocobHocms 00YyUaIOLIUXCSl PYKOBOJICTBOBATHCSA B CBOEH JIEATEIHHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPHUCYUIUMH CHCTEME OHOJOTHYEeCKOro 00pa3oBaHUs, Haauuue npasoCcO3HAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH KU3HEHHbIE TJIAHBI.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHUS MPOTPAMMBI MO OHOJOTUM JOCTHTAIOTCS B €IMHCTBE
yu4eOHOW M BOCIUTATENIbHON AESITENbHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMH POCCUMCKHUMHU
COLIMOKYJBTYPHBIMU, HCTOPUYECKHUMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, INPUHATHIMU B
oOIIecTBE NpaBWJIAMH M HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHMA,
CaMOBOCIIUTAHUS W CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW TMO3UIMH JUYHOCTH, MATPUOTU3MA U
YBaXXEHUSI K 3aKOHY W MPaBONOPSAJKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJEHUIO, B3aWMHOIO
yYBa)KEHHUS, OEPEKHOTO OTHOLIECHUS K KYIbTYPHOMY HACIEAHIO U TPaJUIHsIM MHOTOHAIMOHAIBEHOTO
Hapopa Poccuiickoii @enepannu, NpUpoJe U OKPYKAIOLIEH cpee.

JInyHOCTHBIE pE3yJabTaThl OCBOEHUs yueOHOTro mpenMera «buoJIOTHsS» TOJDKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMxcs pPYyKOBOJCTBOBAThCS C(HOPMHUPOBAHHONW BHYTpPEHHEMH
MO3UIMEN JTMYHOCTH, CUCTEMOU LIEHHOCTHBIX OPHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUM,
COOTBETCTBYIOIIUX TPAJULUOHHBIM LIEHHOCTSIM POCCUICKOTO OOIECTBa, PacIIMpeHHUE >KU3HEHHOIO
OTbITa U OMbITa JEATEIBHOCTH B MPOLECCE pealin3allid OCHOBHBIX HalpaBiICHHN BOCHUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUYAIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 0011eCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX ITpaB U 003aHHOCTEH, yBaXKEHIE 3aKOHA U [TPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW NEATENHHOCTH MPU CO3AAHUU YYEOHBIX IMPOEKTOB,
pelIeHnr yuyeOHbBIX U MTO3HABATENbHBIX 33/1a4, BHIOJTHEHHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENENsATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOU
JKU3HU U O0BICHSTE €€;

YMEHHE yYUTBHIBATH B CBOMX JIEHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO B3aMMOJEHCTBUS
TOJIEH ¢ pa3HBIMH YOCKICHHUSIMH, KYTbTYPHBIMHU IICHHOCTSIMHU M COITUAIBHBIM TOJIOKEHHUEM,

TOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBIOJIHEHUS Y4EOHBIX,
MMO3HABATENIPHBIX M MCCIIEOBATEILCKUX 3aJ1a4, YBAKUTEIHLHOTO OTHOIIECHUS! K MHEHHUIO OIITOHEHTOB
pu 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKaHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKONW TPaX]TAHCKON HIECHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHoM, ropiocTu 3a cBoi kpai, cBoro Ponuny,
CBOH SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIECIUIO U MaMIATHUKAM IMPUPOJIBI, JOCTHKEHHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OIEHUBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBICHHE U PAa3BUTHE OMOJIOTHH,
MMOHUMAaHUSI 3HAYE€HUs OMOJIOTUU B MO3HAHUH 3aKOHOB MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeiHas yOexIEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEN pOCCUICKOro HapoAa;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYCCKOTO ITOBECHHS;

CIOCOOHOCTh OILIGHWBATh CUTYAIMI0 W MPHHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICH HA
MOpPaAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJUTENSIM, CO3AAHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAaAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHE K MHUpY, BKIIOYas 3CTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXXEHUIO B Pa3HbIX BUJAX HUCKYCCTBA, CTPEMIICHHUE MTPOSIBIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznueckoro BocnuTanus, GoOpMUPOBAHNSI KYJIbTYPbI 310POBbS U IMOIHOHAJIBHOIO
os1aromosty4us:

MOHUMAaHUE U pealu3alus 3J0pOBOTO M 0Oe30macHoro odpasza >KUM3HM (3I0pOBOE MHUTAHUE,
COONIOICHNE TUTMEHUYECKUX MPaBUI U HOPM, COANaHCUPOBAHHBIM PEKUM 3aHATHI U OTIbIXA,
perymnsipHasi pusnyeckasi akTHBHOCTh ), OEpEKHOTO, OTBETCTBEHHOT'O M KOMITIETEHTHOT'O OTHOIIICHHS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHKE [IEHHOCTH MPaBWJI UHIUBUYaTbHOTO U KOJUIEKTHBHOTO 0€30MacHOrO MOBEACHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCJIEICTBUM ¥ HENPUITHS BPEAHBIX TNPHUBBIUEK (YHMOTPEOJICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHBHOM JEATETLHOCTH TEXHOJIOTHYECKON M COIMAIbHOW HAaNpaBlIEeHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATENIHHO BHITIOJHATH TAKYIO I€SITEIbHOCTD;

UHTEpEeC K pasnuyHbiM cdepaM MnpodeccuoHANbHON AESITeNTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA IPOTSHKEHNUN BCEH KU3HMU;

7) IKOJIOTrMYeCKOr0 BOCIIMTAHMS:

AKOJIOTHUECKH I1e1ecOo00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKOH KYJIBTYpPhl: TPHOOPETEHHE OMbITa IJIAHUPOBAHUS
MTOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOIIEH CPEIbl;

OCO3HaHUe TT100aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X PelIeHUS;

CIOCOOHOCTH HMCIIONB30BATh MPHOOpETaeMble IPU U3YYCHUHU OMOJOTHH 3HAHUS U YMEHUS TPH
perieHuu MmpoosieM, CBSI3aHHBIX C PallMOHAIBHBIM TPUPOIONOIL30BAHHEM (COOIOIEHNE MPaBIII



MOBE/ICHUS B MPUPOJIE, HAMIPABJICHHBIX Ha COXPaHEHHE PaBHOBECHS B IKOCHCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orochepsl);

AKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAIIMX BPE OKPYKAKOLIEH MMPUPOAHON Cpele, YMEHHE
MIPOTrHO3UPOBATh HEOJArONpUATHBIE 3KOJOTHYECKHE MOCIEICTBUS MPEAPUHUMAEMbIX JEHCTBUI U
MpeI0TBPALIATh UX;

HaJU4yhe PA3BUTOrO HSKOJIOTMYECKOTO MBIIUICHUS, YKOJIOMMYECKOM KYJIbTYphI, OIbITa
NEeSATEIbHOCTH HKOJIOTHYECKOM HAIIPaBIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMU B [TI03HABATEIBHOM,
KOMMYHHMKATHUBHOM U COIMAJIbHOM MPaKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUECKON JESITeIbHOCTH
9KOJIOTMUYECKOM HaNpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U 00IIECTBEHHOU MPAKTUKHU, OCHOBAHHOT'O Ha TUAJIOTe KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIILCKOW KYJIbTYPbl KaK CPEICTBa B3aUMOJICHCTBUS
MEXy JIFOJIbMH U TIO3HAHUSI MUPA;

MOHUMaHue creuuuk OUONOTHH Kak HayKd, OCO3HaHus €€ ponu B (GOPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIIICHHUSI, CO3/IaHUHU IIEIOCTHOTO MPECTABICHUS 00 OKPYKAIOLIEM MUPE
KaKk O €IMHCTBE IMPHUPOJIbI, YEIIOBEKAa U OOIIECTBA, B MO3HAHUHM MPUPOIHBIX 3aKOHOMEPHOCTEH W
pelIeHnr TPo0JIeM COXPAHCHHUS TPUPOJTHOTO PABHOBECHST;

yOexIEHHOCTH B 3HAYMMOCTH OMOJIOTUH ISl COBPEMEHHOW IIUBIIIM3AIIMU: O0ECTIeUeHUsI HOBOTO
YPOBHSI Pa3BUTHSA MEIULIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OHMOTEXHOJOTHI, CHOCOOHBIX pellaTh
pecypcHbIe TPOOJIEMBI pPa3BUTHS YEJIOBEUECTBA, IIOMCKA IYTeH BBIXOJA U3 IIOOATBHBIX
IKOJIOTHUECKUX TMpobiaeM u obOecredeHHs Mepexoaa K YCTOHYMBOMY Pa3BUTHIO, PAIlOHATBHOMY
WCIOJIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOMYyYEHUH OHOJIOTMYECKUX 3HAHUK B LENSAX MOBBIIICHHS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTaBHOM dYacTh (PyHKIIHOHATHHOU
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHU N OUOJIOTUH;

MMOHMMAaHUE CYIIHOCTH METOAOB TIO3HAHUS, HCIIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIOIL30BATh MOTyYaeMble 3HAHUS ISl aHaIN3a U O0BSICHEHUS SIBICHUH OKPY>KAIOIIIET0o
MHpa U MPOUCXOANIMX B HEM M3MEHEHUN, YMEHUE JieJaTh 000CHOBAHHBIE 3aKITIOYCHUSI Ha OCHOBE
Hay4HbBIX ()aKTOB U UMEIOIINXCS JIAHHBIX C LEIBI0 MOJYyYeHHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSTETTFHO UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JIJIsl pEIICHUs TPOOJIeM B
peanbHBIX KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE IICHHOCTH HAyYHOH JIeATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOCKTHYIO H
HCCIIE0BATENbCKYIO S TEIFHOCTh MHIUBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTB M CTIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO 1 CAMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJOTHHU B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPE/IMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3yabTaThl OCBOCHMsI y4eOHOro mpenMera «bHOJOTHS» BKIIOYAIOT:
3HaYUMBIE AN (OPMUPOBAHHMS ~ MHUPOBO33PEHUS  OOYHYAIOIIUXCS  MEXIUCIUILTUHAPHBIC
(MeXIpeIMeTHBIE) O0IeHAyYHBIC TOHSATHUS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOUW KapTHUHBI MUpPA H
cnenuduKy METOJI0OB TIO3HAHMS, HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBJICHHE, TPOIECC, CUCTEMA, HAyYHBIN ()aKT, MPUHIINI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUSI,
UCCIIeIOBaHNe, HaONI0/IeHHWe, H3MEpPEeHHe, HSKCIEPUMEHT W JApYyrue); yHUBEpPCAIbHBIE Y4eOHbIE
neicTBus (MI03HAaBaTEIbHbIC, KOMMYHUKATUBHBIE, PETYISTUBHBIC), 0O0ecrieunBaromue GopMupoBaHme



(YHKIIMOHATBFHOM T'PAaMOTHOCTH M COIMAIBHOW KOMIIETEHIIMM OOyYaloIIHUXCs, CIOCOOHOCTh
00y4aromuxcss UCIOJIb30BaTh OCBOCHHBIC MEXIMCUUIUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHUS H
YHUBEpCaJbHBIC YUeOHbIE IEHCTBUS B IO3HABATEIBHON U COIUAIEHON TPAKTHKE.

B pesynbTaTe nzyueHus 600N HA YPOBHE CPEHEro 0011ero oopa3oBaHus y 00y4Jaronierocs
OyayT copMuUpOBaHbI MO3HABATEJIbHbIE YHUBEpCAJIbHbIE Yy4eOHBbIE ICHCTBHS, KOMMYHUKATHUBHBIC
YHUBEpCAJIbHBIC YUeOHBIC NEHCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS
NS TEIbHOCTbD.

MeTtanpeameTHble pe3yabTaTbl OCBOSHUS IPOTPaMMBbI CPeIHEro o0LIero 00pa30BaHus JOIKHbBI
OTpaXkaTh:

OBJj1ajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMMO3HABATEJIbHBIMHU A€HCTBUAMMN:

1) 6a3oBbIe JJOrHYecKHe IeHCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMpPOBaTh M aKTyalM3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHHUS, Kiaccuukanuu, 0000IEeHNs ), pACKPBIBATH CMBICIT OMOJIOTHUECKUAX MMOHSATHH (BBIICISTH
WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPEETIATH 1NN JIeATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCHUTD
pe3yJIbTaThl JEATENILHOCTH C TOCTABJIEHHBIMU LIETSIMH;

WCIIOJIH30BATh OMOJIOTUYECKUE TIOHATHS JIs1 OOBsICHEHUS (PAKTOB U SIBIICHHUI KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEYMS] B PACCMATPUBAEMbBIX SIBICHUAX, (POPMYIHpPOBATH BBIBOJABI U
3aKJIFOUEHNUS;

IIPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JJIsi TNPEJCTABICHUS CYIIECTBEHHBIX CBS3€M U
OTHOIICHUH B H3Yy4aeMbIX OMOJOTMYECKUX OOBEKTax, a TakKe IPOTUBOPEUYUIl pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX UH()OPMALIMOHHBIX HCTOYHUKAX;

paspabatbiBaTh IJIaH pelIeHusl MpoOIeMbl C y4ETOM aHAIM3a UMEIOLIUXCS MaTepUaibHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHMBaTh COOTBETCTBUE pPE3YJIbTATOB LEISM,
OLICHUBATh PUCKHU MOCIEICTBHUI 1€ATEIbHOCTH;

KOOPJAMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHUSIX PpEaTbHOrO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeiCTBHS:

BJIJIETh HABbIKAMHU Y4YeOHO-MCCIIEAO0BATENbCKON M MPOEKTHON NeATeNbHOCTH, HaBbIKaMU
paspelieHuss mpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOMCKY METOJIOB
pelieHust TpakTUYECKUX 3aJ]1a4, MPUMEHEHUIO Pa3IM4YHbIX METOJIOB TO3HAHNS,

WCIIONb30BaTh pa3iuyHble BUJIBI JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTAINH, TPeoOpa30BaHUI0 U MPUMEHEHHIO B yY€OHBIX CUTYaAIUAX, B TOM YHCIIE IPU CO3JaHUH
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOIIOTHEH, KIIFOUEBBIMH
MOHATUAMH U METOJAMU;

CTaBUTh W (OPMYIHPOBATh COOCTBEHHBIC 3aJaud B OOpA30BATENBLHON JEATEIBHOCTH |
KU3HEHHBIX CUTYaIIHSIX;

BBISIBJIATh IPUYUHHO-CJIEJICTBEHHBIE CBS3U U AKTYaJIM3UPOBAThH 33/1a4y, BbIIBUTATh TUIIOTE3Y €€
pelieHus, HaxoAUTh apryMEHThI JJIsl 10Ka3aTeIbCTBA CBOMX YTBEPXKACHHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPHUH PEIICHHUS;



aHAJM3UPOBATh MOYUYEHHBIE B XO/I€ PELICHUS 33Jjaul Pe3ybTaThl, KPUTHUECKH OLEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYLLIECTBIIATh 1I€JICHANpPABJICHHBI IOUCK IEpPEeHOca CPEeICTB M CHOCOOOB JEHCTBHUS B
poeCCUOHATILHYIO CPEAY;

YMETh MIEPEHOCUTDH 3HAHUS B 03HABATEIBHYIO M MPAKTHUECKYIO 00JaCTH )KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUI'aTh HOBBIE UJIEH, NIpeIaraTb OPUrHHAIbHbBIE MOAXO0/bl U PEILIEHUs, CTABUThH IIPOOJIEMBI
U 33/1a4M, JOIYCKAIOLIE albTePHATUBHBIE PEIICHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(OpMAINK (TEKCTe y4eOHOTO ITOCOOHs, HayqHO-
HOMYJIIPHOM IUTEpaType, OMOJOrMUECKUX CI0BAPSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B lIHTepHeTe), aHAIM3UPOBAaTh HHPOPMALIUIO PA3IMUHBIX BUJOB U (JOPM MpEICTaBICHUS, KPUTUUECKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEPOTHBOPECUHBOCTD;

dbopMyIHpOBaTh 3ampoChl W TPUMEHSTH pa3IMYHBIE METOJBI IPH TOHCKE H 0TOOpe
Ouosiornyeckoil uHpopMay, HeOOXOIMMOH /7S BHIIOJIHEHUS YUeOHbIX 3a1a4;

npuoOpeTaTh OMNBIT HCMHOJb30BaHUSA HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTHMalbHYIO (OpMy TpeacTaBiIeHHs  OHOJIOTMYECKON
uHpopmanuu (cxemsbl, rpaduKy, TUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIOJb30BaTh HAyyHbIM A3BIK B KayecTBE CpelIcTBa MpU pabore ¢ OHOJIOrHMYecKon
uHboOpMalKel: MPUMEHATh XHUMHYECKHe, (U3UUECKHE W MaTeMaTW4YecKHe 3HAKW M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOJIB30BaTh M IMPeoOpa3oBHIBATh  3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HAIJISIHOCTH;

BJIaJIeTh HABBIKAMM PACIIO3HABAHUS U 3alUThl HHPOpMaLUHU, MHGOPMAIIMOHHON 6€301aCHOCTH
JMYHOCTH.

OgJaaenne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oomenne:

OCYILECTBISATh KOMMYHHUKAILIMU BO BCeX cepax >KU3HU, aKTUBHO YYacTBOBAThH B JIUAJIOTE MIIU
JMICKYCCHH TIO CYIIECTBY 00CY»KIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BRICKA3bIBATh CYXKIICHUS
OTHOCHUTEIIFHO BBITIOJHEHHS TIPEAJIaraeMod 3aJadd, y4YUTHIBATh HHTEPECHl M COTJIACOBAHHOCTH
MO3ULMK APYIUX YYACTHUKOB JIMAJIOTa WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CpeJICTBa OOIIEHHUs, TOHUMATh 3HAYEHHUE COLMAJIbHBIX 3HAKOB,
MPEINOCHIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyallMii, YMETh CMST4YaTh KOH(IUKTHI M BECTH
MIEPErOBOPHI;

BJIaJIeTh PA3IMYHBIMU CIOCOOAMH OOIEHUS ¥ B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS JAPYruxX
JOACH, NPOSBIATH YBAKUTEIBHOE OTHOIIEHHE K COOECeHHKY M B KOPPEKTHOH ¢opme
(bopMyIHpPOBATH CBOW BO3PAKCHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOW M WHAWBUAYAJIBbHOM pPabOTHI mpu
pelieHnr OUoIOrnyecKoi mpooieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUSI TPYNIIOBBIX (GOpM
B3aMMOJICHCTBUS NPU peLICHUH yueOHOU 3a/1auH;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX ACUCTBUI C Y4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH KaXKI0T0 4WieHa KOJUIEKTHUBA;



IIPUHUMATB LIEJIM COBMECTHOM JIEATENBHOCTH, OPTaHU30BbIBATh U KOOPIANHUPOBATH IEUCTBHUSA 110
€€ OCTHXKCHUIO: COCTABJIATH IUIAH JEUCTBUH, PACHpPENeiATh POJIU € y4ETOM MHEHUM Y4aCTHHUKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KayeCTBO CBOEI0 BKJIAJa M KaKJOr0 y4acTHHMKA KOMAaH[bl B OOIIMI pe3ysbTaT I0
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJlaraTb HOBBIE IIPOEKTBI, OLEHUBATH MAECU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMYHBIX CUTyalUsX, MPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OgBiageHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMU JAefiCTBUSIMM:

1) camoopranm3amnus:

UCIOJIb30BaTh OMOJOTMUECKUE 3HAHUS JUISl BBISIBIICHUS ITPOOJIEM U MX PEIIEHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYallUsX;

BBIOMPAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHWH IEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOHMX
JEUCTBUAX M TOCTYNKAax IO OTHOUIEHHWIO K >KUBOM MPUPOJIE, CBOEMY 3I0POBBIO U 340POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATH I03HABATEIbHYIO €SI T€IbHOCTb, BBIBIIATH IPOOJIEMBI, CTABUTh
1 (opMynupoBaTh COOCTBEHHBIC 321241 B 00Pa30BaATEIbHON ACATEIBHOCTH 1 )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTLHO COCTABJISATH IUIAH PELICHHs MPOOJIEeMBbl C Y4ETOM HMMEIOLIMXCS PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW SPYIUIMHM B Pa3HbIX 00JIACTSIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIa/IETh HaBbIKAMU TO3HABATENbHON pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUN U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHHM, MCIONb30BaTh NPUEMBI pedaeKcun st
OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELLICHMS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

IIPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YyIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHMS COAEp)KaHUS ydueOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpPOBHE OPHUEHTHPOBAaHBI Ha oOecredeHne MpOo(OUIBHOTO O0y4YeHHUsS OO0ydYaroIIUXCs
6uonoruy. OHU BKIIIOYAIOT: CHEHU(pUYECKHe A OUOJOrMM Hay4yHbIe 3HAHUS, YMEHHSI U CIIOCOOBI
JeUCTBUI MO OCBOGHMIO, MHTEPIpPETAlMM M NPeoOpa3OBaHHUIO 3HAHUM, BHJIBI JAEATEIBHOCTH IIO



[IOJyYEHHUIO HOBBIX 3HAHUI M UX NPUMEHEHHIO B Pa3jIMYHBIX YYEOHBIX, a TaKXKe B peaJbHbIX
KU3HEHHBIX cuTyalusax. [IpenmeTHble pe3yabTaTsl IPEACTABIEHBI 110 TOAAM U3YUYEHHUS.

[IpenmeTHbie pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 10 Knacce NOMKHBI
OTpaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUN O MECT€ U POJU OHMOJIOTMU B CHCTEME E€CTECTBEHHBIX HayK, B
(OpMHPOBAaHNUN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPa, B NMO3HAHWU 3aKOHOB MPUPOJABI U PEUICHUU
npobJeM palMoOHATBFHOTO MPUPOAOIOIB30BAHUSA, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX yYEHBIX B
pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOM OHOJOrMYeCKUX 3HaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJArarolye
OuoJIOTHYECKHEe TEPMHUHBI M TOHATUS (KU3Hb, KIETKA, OpraHu3M, METa0OoJM3M, TOMEOCTa3,
CaMOpETryJIALUs, CaMOBOCIPOM3BEIEHUE, HACIEACTBEHHOCTb, M3MEHYMBOCTb, POCT U pPa3BUTHE),
ouosornueckure Teopuu (kierounas teopus T. [lIBanna, M. lIneiinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBwioBa — o mieHTpax MHOTooOpas3usi u
IIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHUI), 3aKOHbI (€IMHOOOpPa3Usl MOTOMKOB IEPBOIrO MOKOJIEHUS,
pacIleIIeHHsl, YUCTOThI FaMeT, He3aBUCUMOro HacienoBaHus ['. MeHens, roMolIoruueckux psijioB B
HacneacTBeHHOH n3meHunBocty H. 1. BaBuiosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJaMM HAy4YHOT'O IIO3HAHUS, HCIOJb3YEMBIX B OHMOJOIMUYECKUX
HCCIIEIOBAHMX XKUBBIX O0BEKTOB (OMKMCAHUE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBLIEIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT M 3YKapHOT,
OJTHOKJIETOYHBIX M MHOIOKJETOYHBIX OpraHM3MOB, B TOM u4uclie OakTepuii, rpuOOB, pacTEHHI,
KUBOTHBIX M 4YeJIOBEKa, CTPOEHUS OPraHOB U CHCTEM OpPraHOB PACTEHUM, UBOTHBIX, YEIOBEKa,
IIPOLIECCOB JKU3HENEATENbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pPacTeHWM, KUBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKHUX TPOIECCOB: OOMeHa BemecTB (MeTaOoIu3M), MPEBpALICHUS YHEPTUHU, OpPOKEHHS,
aBTOTPO(HOIr0 U reTepoTpoHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Meio3a,
ramMeToreHesa, 3MOpHUOreHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHS, PAa3MHOXKEHMSI, WHAWBUIYaJILHOTO
pa3BUTHA OpraHu3Ma (OHTOr€He3a), B3aUMOJICHCTBHS I'€HOB, FeTepO3nca, HCKYCCTBEHHOT0 0TO0Da;

YMEHHE YCTaHABIMBaThb B3aUMOCBS3M MEXKIy OPraHOMJAAMM KJIETKH U UX (QYHKIHUSIMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHeW M MX (QYHKIUSIMH, MEXKAY OpraHaMd M CHUCTEMaMHU OpPraHoOB Y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA U WX (DYHKIMSIMHU, MEXKIY CUCTEMaMHU OPraHOB M UX (YHKLHUSIMHU,
MeX/1y 3TaraMyu oOMeHa BEIEeCTB, 3TallaMU KJIETOYHOI'O LUKJIA U KU3HEHHBIX LUKIOB OPraHU3MOB,
sTanamMu SMOPUOHAJILHOTO Pa3BUTHUS, T€HOTUIIOM U (EHOTUIIOM, (DEHOTUNIOM M (HAKTOpaMH CpPE.bl
oOuTaHus;

YMEHHE BBISBISATH OTJIWYMUTEIbHBIE NPU3HAKK JKUBBIX CHCTEM, B TOM YHCIIE DPACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHMOJIOIMYECKYI0 TEPMHUHOJIOTHUIO U
CHUMBOJIMKY JIJIS I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHUYECKHUX IPYIIIL;

yYMEHHUE pelIath OMOJOrMYEeCKHE 3a/lauM, BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXITY
UCCIIeTyeMbIMU OHOJIOTUYECKUMHU TPOIlECCaMU U SIBJICHUSMHM, JeNaThb BBIBOJBI U IPOTHO3BI Ha
OCHOBaHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBINIOJHATH J1a00paTOpHBIE U MpakTHYECKHe paboThl, COOI0aTh MpaBmiia mpu padboTte
C Y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BbIIBUTATh TUIIOTE3bI, TPOBEPATH UX SKCIEPUMEHTAIbHBIMH CPEICTBAMU, GOPMYIUPYS
1[eJ1b UCCIIeI0BAaHUs, aHAJTU3UPOBATh MOJIyUE€HHBIE PE3YJIbTaThl U €TaTh BBIBOIBL;

YMEHHE Y4YacTBOBATh B Y4eOHO-HCCIENOBAaTENbCKOW paboTe Mo OMOJIOTHH, SKOJOTHUH U
MEIULMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W MYOJIMYHO HPEACTABIATH
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHUYECKUX KOH(EPEHIIMSIX;



YMEHHUE OLEHUBATh ITHUUYECKHE ACHEKThl COBPEMEHHBIX HUCCIIEIOBAaHUI B 00JacTH OMOJIOTUH U
MEIULMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HANIPABICHHOE U3MEHEHHE reHOMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBJIATh OCO3HAHHbIN BbIOOp Oyayuieidl mpodeccMoHaTbHON AEATEIBHOCTH B
obnacT OMOJOrMM, MEIULMHbI, OMOTEXHOJOTUH, BETEpPUHAPUH, CEIBCKOIO XO3SHCTBA, MHILEBOH
MPOMBIIIICHHOCTH, YIITYOJISITh MO3HABATENbHBI WHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOLIEH MpoQeccud U MPOAOIDKECHHE OHMOJOTHYECKOr0 OOpa3oBaHMs B OpPraHM3ALUAX
CpeAHEero NpoQecCuOHaIbHOIO U BBICILIET0 00pa30BaHU.

IIpenmeTHble pe3ynbTaThl OCBOEHUsS yueOHoro npeamera «buonorus» B 11 Kiacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE€ U POJM OUOJIOTUM B CHUCTEME E€CTECTBEHHBIX HAyK, B
(OopMHPOBAHUN COBPEMEHHOI €CTeCTBEHHO-HAayYHOW KapTHHBI MHPA, B TO3HAHUHU 3aKOHOB ITPUPO/]IbI
U pEIeHUH HKOJOTHUECKUX IPoOJIeM 4eI0BEeYeCcTBa, a TAKXKE B PELIEHUH BOIIPOCOB PALMOHAIBHOTO
MPUPOJIOIONB30BaHNSA, W B (OPMHPOBAHWU ILIEHHOCTHOTO OTHOUICHUS K TPHPOJE, OOLIECTBY,
YeJIOBEKY, O BKJIAJI€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIQJIETh CHUCTEMOW OMOJIOrMYEeCKMX 3HAHWH, KOTOpas BKJIKOYAeT ONpEAENCHHUs U
MIOHMMaHKE CYIIHOCTH OCHOBOIIOJIAraroIyux OMOI0IrHYECKUX TEPMUHOB U MOHATHH (BH]I, SKOCHCTEMA,
ounocgepa), Omomorndeckue Teopuu (IBONIOIMOHHAS Teopus Y. /lapBuHA, CHHTETHYECKAs TECOPHS
sBositonnn), yuenust (A. H. CeBeprioBa — o myTsx 1 HampasiieHusx apomonuu, B.W. Bepuanckoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro papHoBecus JIx. Xapnu m B. BaiinOGepra, 3aponplieBoro
cxonctBa K. M. bapa), npasuna (Munumyma lO. JIubuxa, skonorndeckoil mupamMuabl SHEPIUn),
runoressl (runoresa «vupa PHK» V. 'unbepra);

YMEHHE BIAJETb OCHOBHBIMH METOJAMH HAy4yHOTO TIO3HAHUS, WCIOJIb3YEeMbIMH B
OMOJIOTMYECKUX UCCIIEOBAHMSIX KUBBIX OOBEKTOB U 3KOCHCTEM (OIMCaHKE, U3MEpPEHHE, HAab0ieHue,
HKCIEPUMEHT), CIOCOOAMU BBISBJICHUS U OLICHKH aHTPOIOI'€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJIENATH CYIIECTBEHHBIE TIPU3HAKU: BUIOB, OMOTEOIIEHO30B, YKOCUCTEM U OHOCHEpHI,
CTaOMIIM3HPYIONIETO, ABMKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, ajuIOMaTpHYecKOTo M
CHUMITaTPUYECKOT0 BUA000PA30BaHUs, BIUSHUS IBUKYIIHUX CUJI SBOJIIOIMN Ha TeHO(OH T MOMYISAIIH,
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpesie OOMTaHHWs, YepeJOBaHUs HalpaBJICHUH 3SBOJIIOLUH,
KpPYroBOpPOTa BEIIECTB M IMOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3H MEXKIY IPOLECCAMHU HIBOJIOIHH, IBIDKYIIUMH CHJIAMHU
aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCHIOCOOTIEHUSIMHI K HUIM OPraHU3MOB;

YMEHHUE BBIABIATH OTIIMYUTEIbHBIE MPU3HAKH KUBBIX CHUCTEM, MPHCIIOCOOICHHOCTh BUIOB K
cpene oouTaHusl, a0MOTHIECKUX 1 ONOTHYECKIX KOMITOHEHTOB DKOCHUCTEM, B3aMMOCBSI3€i OpraHM3MOB
B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APryMEHThI, OMOJOTHYECKYIO TEPMUHOJOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHUECKUX TPYII, B3aUMOCBS3H
OpPTaHWU3MOB W CpeIbl OOWTAHWs, EIMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS
MHOT000pa3us BUIOB M DKOCUCTEM KaK yCIJIOBHUS COCYIIIECTBOBAHUS IPHPOJIBI U YEIOBEYECTBA,

YMEHHUE peliath OMOJOrMYEeCKHE 3a/lauM, BBIBIATH MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXITY
UCCIIelyeMbIMH OMOJOTMYECKMMH TpOLlecCaMM U SBJICHUSIMHM, JIeJaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHHWU TIOJTYYEHHBIX PE3YyJIbTATOB,

YMEHHE BBINOIHSTH JJa0OpaTOPHBIE U MpaKTUYeCKue paboThl, COOII0IaTh IpaBuUiia MpH padoTte
C y4eOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIIBUTaTh TMIIOTE3bI, IPOBEPATH UX 3KCIIEPUMEHTAIBHBIMU CPEICTBAMH, (GOPMYITUPYS
IeJTb UCCIICIOBAaHMS, aHATTM3UPOBATh MOyICHHBIC PE3YIIbTATHI U JIENaTh BHIBOJIBI,



YMEHHE Yy4YacTBOBaTh B Y4eOHO-HCCIIENOBATEILCKOM paboTe IO OWOJOTHM, SKOJIOTUU U
MEIWIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MYOIUYHO NPEICTABISATH
MOJIy9E€HHBIC PE3YNIbTAThI HA YYCHUYECKIX KOH(PEPCHIINSX;

YMEHHUE OIICHUBATh TMIIOTE3bl U TEOPUU O MPOMCXOKICHUH KHU3HH, YEIIOBEKA U YEIIOBEUCCKIX
pac, 0 IpUYHHAX, TOCICICTBUAX U CIIOCO0aX MpeIoTBpaIleHHs II00aTbHBIX U3MEHEHH B Ouocdepe;

YMEHHE OCYIICCTBIISATh OCO3HAHHBIM BBIOOp Oyayiiedl mpodecCHOHANBHOW AEATEILHOCTH B
obnacTu OWOJIOTHH, DKOJOTHH, TPUPOJONOIH30BAHMS, METUIIMHBI, OMOTEXHOJIOTHH, TCHUXOJIOTHH,
BETCPUHAPUH, CEIBCKOTO XO3SHCTBA, MHILNEBOW MPOMBIINLICHHOCTH, YIIIYOJISTh MO3HABATEIbHBIN
WHTEpEC, HAINPaBICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MPOPECCHU M MPOJODKEHUE
OMoJIOTNYecKoro 00pa3oBaHUS B OpPraHU3aLUAX CPEAHEro MPO(ECCHOHAIBFHOTO M BBICIIETO
o0Opa3oBaHwUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
1 Buonorus xak Hayka 1 https://edu.mob-
edu.ru/ui/index.html#/course/46/topic/2106
2 JKuBbie cucTEMBI U UX U3yUYEHUE 2
3anstue 1
3 Buornorus kierku 2 1 0.5 https://edu.mob-
edu.ru/ui/index.html#/course/46/topic/2107
4 XHUMHYECKash OpraHu3anys KIETKU 10 1 1
3ansTue 2, 3
5) Crpoenne U QyHKIIUH KICTKH 8 1 2
6 OOMeEH BeIIEeCTB ¥ MpEeBpaIleHUue 9 1 1 https://edu.mob-
?{Hepmﬂ B IICTIe edu.ru/ui/index.html#/course/46/topic/2109
7 acrne/CTBeHHas uHpopMaIus u 9 1 05 Samsrie 4. 5, 6
peanu3arys e€ B KIeTKe
8 JKU3HEHHBIN UK KIETKH 6 1
9 CrtpoeHure U QyHKIIMH OPraHU3MOB 17 1 1.5
10 Pa3mHOXeHMe u pa3BuTHE 3 1 15
OpraHHU3MOB
I'eneruka — Hayka o
11 HACIIEACTBEHHOCTH U 2 0.5 https://edu.mob-
MSMCHYHMBOCTH OpTaHM3MOB edu.ru/ui/index.html#/course/46
12 3aKOHOMEPHOCTH 10 1 1 Bamsitus 7, 8, 9, 10
HACJIEJICTBEHHOCTHU
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1
14 I'eneTtuka yenoseka 3 1 0.5
15 Cenekiusi opraHU3MOB 1
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https://edu.mob-edu.ru/ui/index.html#/course/46/topic/2107
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https://edu.mob-edu.ru/ui/index.html#/course/46

BbuorexHonorus u cUHTETHYECKAS https://edu.mob-
16 4 1 edu.ru/ui/index.html#/course/46
onoorus
3agsatue 11, 12
17 PesepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 102 10 13
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https://edu.mob-edu.ru/ui/index.html#/course/46
https://edu.mob-edu.ru/ui/index.html#/course/46

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
3apoxIeHUE U PA3BUTHE https://edu.mob-
1 IBOJIFOLIMOHHBIX TIPE/ICTABIICHUH B 4 edu.ru/ui/index.html#/course/47
Oouosiorun 3anstue 1
https://edu.mob-
2 MHUKPO3BOJIIOIHS ¥ €€ Pe3yIbTaThl 14 1 2 edu.ru/ui/index.html#/course/47
3ansarue 2, 3
https://edu.mob-
3 Makpo3BOJIIOIHS U €€ Pe3yIIbTaThl 6 1 edu.ru/ui/index.html#/course/47
3anstue 4
[IpoucxoxaeHe U pa3BUTHE JKU3HH HA nitps:/edu. mob-
4 P A P 15 1 1.5 edu.ru/ui/index.html#/course/47
3emie
3ansTue 5, 6
[TporCXOkKICHUE YeTOBEKA — hitps./fedu.mob-
5 P g 10 1 1 edu.ru/ui/index.html#/course/47
AHTPOIIOTeHEe3
3ansitue 7
DKojorus — Hayka o
6 B3aMMOOTHOIICHHUSX OPTAaHU3MOB U 3 1 05
HAJI0PTaHU3MEHHBIX CHCTEM C
OKpYKAIOTIEH cpeoii https://edu.mob-
edu.ru/ui/index.html#/course/47
Opranusmesl 1 cpesia 0OOuTaHHs 1.5
3ausarus 8, 9, 10
DKOJIOrUS BUJIOB U MOITYJISAUN 0.5
9 DKosorus cooduiecTB. DKOJIOTHYECKHE 12 1 05

CHCTEMBI
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10 buocdepa — rmobanbHas SkocucTeMa 6 https://edu.mob-
11 YesoBeK U OKpYXKaroIas cpeia 6 edu.ru/ui/index.html#/course/47
12 PesepBHOe Bpems 8 Bamsirus 11, 12

OBHIEE KOJIMYECTBO YACOB I10 102 10 75

[TPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1) Buomnorus, 10 kmacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue; mon peaakuumeidt Ilaceunuka B.B., AxnumonepHoe 00I1€CTBO
«3narensctBO «IIpocBenienme»
2) buonorus, 11 xnacc/ IMaceunnk B.B., Kamenckuii A.A., Pyonos A.M. u
apyrue; mnon pepakmueit Ilaceunnka B.B., Axuumoneproe oO1miecTBo
«3parenbectBO «lIpocBenieHne»

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://mob-edu.ru/
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