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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydyebnomy mpeamety "buonorus" (manee - GuoyIOTHsl) HA YPOBHE CPEIHETO
obmiero oOpa3oBanus pazpadborana Ha ocHoBe DenepanibHOTO 3aK0Ha OT 29.12.2012 No 273-D3 «O06
obpazoBannu B Poccuiickoit ®enepamun», ®I'OC COO, Konmenmuu mnpenogaBaHus y4eOHOTO
npeamera «bHoorus» 1 OCHOBHBIX NOJOXKEHUH (eepatbHOl pabouell mporpaMMbl BOCTIUTAHHUSL.

VYuebnsiii npeamet «buonorus» yriayonéunoro ypoBHs uzydeHus (10-11 kmaccer) sBisercs
OHUM M3 KOMIIOHEHTOB MpeaMeTHOH obnactu «EcTecTBeHHO-HayuHble mpeameTs». CoriacHo
nonoxxeHussM ®I'OC COO npodunbHble ydeOHBIC TPEIMETHI, H3ydaeMble Ha YIITyOJIEHHOM YpOBHE,
ABIISIOTCSL crtocoboM muddepeHanin o0y4eHnss Ha YpOBHE CpEAHEro oOIIero oO0pa3oBaHUs U
MpHU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMM, CPEAHHM OOILIUM, CPEeIHUM
npodecCHOHATbHBIM U BBICHIMM oOOpa3oBaHueM. B To ke BpeMs KaXAbIH M3 3THX y4eOHBIX
MpeIMETOB JOKEH OBbITh OpPHEHTHPOBAH Ha MPUOPUTETHOE pelIeHHEe 00pa30BaTeIbHBIX,
BOCIIUTATENbHBIX M PA3BHUBAIOLIMX 3a]ad, CBA3aHHBIX C NPOQOpHEHTAIMEeNd OOydalommxcs |
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOH 00JacTu Hay4yHOrO 3HaHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIHUIMHOM, DKOJIOTHEN, TICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMYy mpenmery "buonorus" maér mpeacTtaBieHHE O LETHW W 3aaadax
u3yueHus yueOnoro mpeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE, OIpenenseT o0s3arenbHoe
(VHBapUaHTHOE) TMpEeIMETHOE COJAEpkKaHHe, €ro CTPYKTYpHpOBaHHE IO pasjelaM U TeMmaw,
pacripesieieHue Mo KjiaccaM, peKOMEHIYET MOCIe0BaTeIbHOCTh N3YUEHHUs! yUeOHOTro MarepHuaia ¢
y4E€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3€H, JIOTMKH y4eOHOTO Impolecca, BO3PacTHBIX
ocoOeHHocTel oOyuaromuxcs. B mporpamMme no 61oi0ruu peann3oBaH MPUHLUI IPEEMCTBEHHOCTH
C W3y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHusA, Ojaromaps uemy
POCMATPHUBAETCS  HANpPaBJIEHHOCTh Ha IOCIEAYIOIee pa3BUTHE OWOJIIOTMYECKUX 3HAHUH,
OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTUYECKOTO
MBILUICHUS, TIPEICTABICHUN O 3710pOBOM 00pa3e >KM3HM, HAa BOCIIUTAaHHE OCPEKHOTO OTHOLICHHS K
OKpYJKalole MpUpoIHON cpeme. B mporpamme mo OHMOJOTHM Takke IMOKa3aHbI BO3MOXKHOCTH
yuebHoro mnpeamera «buonorusi» B peanusauuu TpeboBanuii @I'OC COO k mninaHupyeMbIM
JUYHOCTHBIM, METAaNpEeJAMETHbBIM U MpPEeIMETHbIM pe3yiabTaTaM oOydeHuss U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIHHON NEATEILHOCTH 00YYaIOIUXCS IO OCBOCHUIO COJEPKAHHS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHUsI.

VYuebublii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oOpa3oBaHHUsS 3aBepIIacT
Ouosornueckoe 0o0pa3oBaHHE B IIKOJE M OPUEHTUPOBAH HA paCIIMPEHHUE W YriIyOJeHWE 3HAHUN
00y4aromuxcs O KUBOU MPHUPOJIE, OCHOBAX MOJIEKYJSIPHOM M KJIETOUHOW OMOJIOTHH, SMOPUOIIOTHH U
OMOJIOTHH Pa3BUTHUS, TCHETUKH, CEJIEKINH, OMOTEXHOIOTHH, SBOJIIOIIMOHHOTO YUE€HHUS U IKOJIOTHH.

Wzyuenne ydeOHOro mpenmera «buonmorus» Ha yriayOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY O0YYaroMMXCs K MOCIEAYIOIEMY MOTYyYeHHIO OMOoJIorndeckoro o0pa3oBaHus B By3ax U
OpraHu3aIMsIX CPeAHEro MpodeccuoHanbHOro obpa3zoBaHusa. OCHOBY €ro COAEp)KaHHUS COCTaBISET
cucteMa OMOJIOTMYECKUX 3HAHWM, MOTYYEHHBIX IMPU MU3YYEHUU OOYHarOIIMMHCS COOTBETCTBYIOIIUX
CHCTEMaTHYEeCKHX pa3/eloB OHOJOTMM Ha YPOBHE OCHOBHOro oOmiero obOpaszoBanus, B 10-11
KJlaccaxX 3TH 3HAHUA MOJy4aloT pa3BuTHe. Tak, pacmiupeHbl U yriayOieHbl OMOIOTUYECKUEe 3HAHUS O
pacTeHusX, KUBOTHBIX, rpudax, OaKkTepusX, OpraHu3Me YelloBeKa, OOIMX 3aKOHOMEPHOCTSAX JKHU3HHU,
JIOTIOJTHUTEIBHO BKJIIOUYEHBI OWOJIOTMYECKHE CBEICHHS MPUKIATHOTO U IMOMCKOBOTO XapakTepa,
KOTOPBIE MOXHO MCIOJIb30BaTh KaK OPUEHTHUPHI JUIS MOCIIEAYIOIEro BeIOopa mpodeccun. BozmorkHa
TaK)K€ HWHTErpanusi OHOJIOTMYEeCKMX 3HAHUW C COOTBETCTBYIOIIMMM 3HAHUSAMH, MOJYyYEHHBIMU
00y4aroIUMHUCS MPH U3Y4EeHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpaMMsbl o yueOHOMY TpeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIN
Y OSBOJIIOLIMOHHBIM TOAXOAbI K H3ydeHHI0 Ouonornu. COrjacHO MM, H3Y4YalOTCS CBOICTBa M
3aKOHOMEPHOCTH, XapaKTepHbIe AJIs >KUBBIX CHCTEM pa3HOrO YPOBHS OpraHU3alldd, 3BOJIOLUU
OpPraHUYecKOro Mupa Ha 3emJie, COXpaHEHHs OHOJIOTHYEeCKOro pazHooOpasus miuaHersl. Tak, B 10
KJIacCe M3Y4YaloTCs OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOM Ouonoruu, sMOpUOIIOTMH U OUOJIOTHUH
pa3BUTHS, TEHETHKH U CEJIEKIMH, OMOTEXHOJIOTUM U CHUHTETHYECKOW OMOJIOTHH, aKTyaJIN3UPYIOTCS



3HaHMUS OOydarommxcs Mo OOTaHWKE, 300JI0TUH, aHATOMUHU, (pu3monmoruu yenoBeka. B 11 kimacce
M3Y4aroTCsl BOJIIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYuebubiii npeamer «buomnorus» mpu3BaH ~ O0ECIEYUTh  OCBOCHHE  OOYYaIOMIMMUCS
OMOJIOTrMYECKUX TEOPHM U 3aKOHOB, UAEH, IPUHILIUIIOB U MPaBUJI, JEKAIIUX B OCHOBE COBPEMEHHOI
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPA, 3HAHUI O CTPOCHUH, MHOTO0Opa3uHu 1 0OCOOEHHOCTSIX KIICTKH,
OpraHusma, TMOMYyJsAlUUU, OHOLIEH03a, 3KOCHCTEMBbI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKCHHMSIX,
COBPEMEHHBIX HCCIICOBAHHUIX B OMOJIOTHH, NMPHKJIAAHBIX AaCHEKTaX OMOJIOrMYecKMX 3HAaHWHU. s
pa3BUTHA U MOJAEPKaHUSI MHTepeca 00ydaroluxcs K OMOJIOTUH HapsiAy CO 3HAYUTENbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepralia B COJIEPKaHUU MPOrpaMMBbI IO OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpHUEHN CTAaHOBJIEHUS U Pa3BUTHS TOW WM MHOM oOjacTu OMOJIOTWHU, BKIIAZOM OTEUECTBEHHBIX U
3apyOEKHBIX YUEHBIX B pEIICHUE BAKHEHITNX OMOIIOTHYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Ilenp um3ydeHus yueOHoro mnpeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBIIAZICHHE
00y4aroIUMUCs 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJIHHONH OPraHU3alluH KUBBIX CHCTEM Pa3HOTO
paHra M mnpuoOpeTeHHe YMEHUH HCIONb30BaTh OSTH 3HaHHS B (OPMHUPOBAHMM HUHTEpeca K
orpenenéHHON 061acTu nNpodecCHOHAIBHON eATEIbHOCTH, CBI3aHHON ¢ OMOJIOTHEN, NI K BBEIOOpPY
y4eOHOT0 3aBEJICHUS JUTsl IPOJOJIKEHUST OMOJIOTHYECKOT0 00pa30BaHuUs.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriayOn€HHOM YpOBHE
o0ecrieunBaeTcs peleHrueM CIeAYyoMUX 3a1au:

OCBOEHHUE OOYYAIOIUMUCS CHUCTEMbl OMOJIOTMYECKHX 3HAHUW: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUAX, KOHIEMUHUAX, TUNOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTSIX U MpaBUjaX, COCTaBISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTHHY MHpPA; O CTPOCHHUH, MHOTOOOPa3HHu U 0COOEHHOCTSIX
OMOJIOTUYECKNX CHCTeM (KJIeTKa, OpraHu3M, TMOIMYJSIus, BHJA, OWOreoneHos, oOwocdepa); o
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHUH;

O3HaKOMJIEHHE OOYYalOIIMXCsl C METOJAMHU MO3HAHUS KUBOUM MPUPOIBI: UCCIEN0BATENbCKUMHU
METOAaMU OMOJIOTHYECKHX HayK (MOJEKYJISPHOU U KJIETOYHOI OMOIOTHH, SMOPHOIOTUK U OMOJIOTUI
pa3BUTHS, TEHETUKU U CEJEKIUHU, OMOTEXHOJOTUU M CHUHTETHYECKON OMOJIOTHH, MaCOHTOJIOIHH,
HKOJIOTHUM); METOJAMH CaMOCTOSITEIbHOTO TPOBEACHHS OMOJIOTMYECKUX  HCCIEIOBAaHUNA B
nabopaTopuu U B pupoie (HaOIoAeHIE, H3MEPEHNE, IKCTIEPUMEHT, MOICITHPOBAHUE);

OBNIaJicHUEe OOYYAIOMIMMUCS YMEHHUSAMHU: CaMOCTOSITEIbHO HAaXOJUTh, AaHAIU3HPOBATH H
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HH(QOpPMAINIO; MOJIb30BaThCS OMOJIOTMYECKOM TEPMHUHOIOTHEH U
CHUMBOJIMKOH; YCTaHABIUBATh CBS3b MEXIYy Pa3BUTHEM OHOJIOTUU M COLMATbHO-3KOHOMUYECKUMHU H
HKOJIOTMUECKUMHU MpoOJeMaMH YeJIOBEUECTBA; OLEHUBATH IOCIEICTBUS CBOEH JAEATEILHOCTU IO
OTHOLICHUIO K OKpYKaloUleW NpPUPOAHON cpele, COOCTBEHHOMY 3J0POBBIO M 3JI0POBBIO
OKPYKaIOIUX JIIOJIeH; OOOCHOBBIBATH M COOJIOATh MeEphl NPOOUIAKTHKHA HH(PEKIIMOHHBIX
3a0o0JeBaHMN, TpaBUJia TOBEACHUS B MpHpoJe M obecreueHHss Oe30MacHOCTH COOCTBEHHOM
KHU3HEICATEIbHOCTY B YpE3BbIUAWHBIX CUTYyalUSX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbBIE OTKPHITHS B 0071aCTH OMOJIOTHH;

pa3BuTHE y OOY4YaIOIIMXCS MHTEUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B Mpolecce
3HAaKOMCTBAa C BBIJAIOUIMMHUCSA OTKPBITHSIMM M COBPEMEHHBIMHU HCCIEIOBAaHUAMU B OHOJIOIHH,
pelaeMbIMi €10 MpoOjeMaMH, METOJO0JIOTHEeH OHOJOTHYECKOr0 HCCIEIOBAHMs, MPOBEICHUS
HKCHEPUMEHTAIbHBIX  HCCIEAOBAaHHMM, pemeHuss OHOJOTHMYECKHMX  3a1ad, MOJECIMPOBAHUS
OMOJIOTHYECKNX 0OBEKTOB M MPOIIECCOB;

BOCIIUTAaHHE Yy OOYYAlOIIMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOW IMPHUPOJAE B LEIOM H K
OTJIENbHBIM €€ 00BeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOJIOTUUYECKOM, TeHETHUECKONH IPaMOTHOCTH,
o01Ieit KyJabTYphI TOBEICHUS B IPUPOJIE; MHTErPAIlMH €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue 00yJarolmMMHCS KOMIIETEHTHOCTH B pallMOHAIBHOM MPUPOJIONOIb30BAHUU
(cobmroneHne mpaBuIl MOBEIECHUS B IPUPOJAE, OXPaHbl BUJOB, SKOCHCTEM, OHOC(hEephl), COXpaHESHUH
COOCTBEHHOTO 3J0POBBSI M 3JI0POBBSI OKPYXKAIOIUX Jrojel (coOmroaeHuss Mep TpoQrIaKTHKA
3abosneBaHul, obOecrieueHue OE€30MaCHOCTH JKU3HEACATENbHOCTH B UYPE3BBIYAMHBIX CHTYaLUsAX
MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BaHUS OMOJOTMYECKHX 3HAHUU U
YMEHUH B IOBCEAHEBHOM KU3HU;



CO3/IaHHE YCIOBUM JJiE  OCO3HAaHHOTO  BBIOOpa  OOYYAIOMIMMHUCS — WHIWBHIYaTbHOU
o0pa3oBaTeNbHON  TPAaCKTOPHH,  CIOCOOCTBYIOMIEH  MOCJEAyIomeMy  MpogecCHOHATBHOMY
CaMOOTIPEIEIICHUI0, B COOTBETCTBUU C HHIMBUYyaTbHBIMA HHTEPECAMHU U MOTPEOHOCTSIMH PETHOHA.

OO111ee yuCiIoO YacoB, OTBEICHHBIX HAa M3yYeHHE OMOJIOTUM Ha YriyOJEHHOM YpOBHE CPEIHEro
obmiero oopazoBanmsi, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce
— 102 gaca (3 yaca B HeeNIO).

Otb60p opraHu3anoOHHBIX (OPM, METOIOB U CPEICTB OOyUEHUSI OMOJOTUHU OCYIIECTBISIETCS C
y4éToM cHeuu(pUKA €ro CoJAep)KaHWs U HalpaBICHHOCTH Ha MPOAOJDKEHHE OHOJIOrHYecKOro
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPO(ECCHOHATBFHOTO U BBICILIEI0 00pa30BaHMUA.

OO0s3aTenbHBIM  YCIIOBUEM TIPH OOy4YeHWUH OWOJOTHHM Ha YIIYOJIEHHOM YpOBHE SBIISETCS
IpoBe/IeHUE TaOOPaTOPHBIX U MPAKTUYECKUX paboT. Takxke ydacTre oOydyarolIMXCsl B BBIIIOJHEHUH
MPOEKTHBIX U y4eOHO-HCCIEA0BATEIbCKUX PadOT, TEMAaTHKa KOTOPBIX ONpEAeNseTcs yuuTelleM Ha
OCHOBE UMEIOLIUXCSI MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUH.

COILEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue MporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY rOCYAAPCTBEHHOU
uroroBoii arrectanmu (['MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OWoONOTHsI — KOMIUIEKCHas Hayka. KparTkas wucTropus pa3BUTHS OHMOJOTHH.
buonornueckue Hayku u u3ydyaeMble UMH TpoOsieMbl. DyHaameHTadbHBIC, MNPHUKIAAHbIE U
MOMCKOBBIC HAyYHBIC UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OWoIoTMH B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA.
[Mpodeccuu, cpszanHbie ¢ Ouonorueld. 3HadeHHWE OHOJOTUM B MPAKTUYECKOW AESITETHHOCTH
YEJIOBEKAa: MEULIMHE, CEIBCKOM X0351CTBE, TPOMBILUIEHHOCTH, OXPaHE MIPUPOJBI.

JdemMoHcTpanuu

[Toptpersr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseit, I
Mennens, B. . Bepuanckuii, U. I1. Tlasnos, . 1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuper 1 cxembl: «CBA3b OHONOTHU C OPYTUMH HaykaMm», «Cuctema OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHHE

XKusble cucrteMbl Kak mpeaMeT u3ydeHusi Ouosioruu. CBOMCTBA KUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, TUCKPETHOCTb M IEIOCTHOCTH, CIOKHOCTh U YHMOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpraHU3alMs, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT H
pa3BUTHE.

YpoBHM  OpraHu3alid  JKMBBIX  CHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIA, TKAHEBBIM,
OpPraHU3MEHHBIN, TMOMYISIHOHHO-BUIOBOM, YKOCHCTEMHBIN (OMOTeOneHOTHYeCK i), OrochepHbIi.
[Ipoueccel, npoucxoasdiue B XKUBbIX cucTeMax. OCHOBHBIE MPU3HAKHU KUBOro. JKU3Hb Kak ¢dopma
cyliecTBoBaHMs MaTepuu. Hayku, n3ydaronire >KuBble CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aluu.

N3yuenne >xuBBIX cucTteM. Metoasl Ouosiormueckoi Hayku. HaOmronenue, wu3MmepeHwue,
AKCIIEPUMEHT, CUCTEMaTu3alus, MeTaaHanus. 1lonsaTre o 3aBUCUMON M HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenta. [loctanoBka u mpoBepka rumnore3. HymneBas rumnoresza. Ilonsitue
BBIOOpKM M €€ JOCTOBEpHOCThb. Pa3bpoc B Ouonornyeckux naHHbIX. OILlEHKa JTOCTOBEPHOCTH
MOJIyYEHHBIX  pe3ynbTaToB. [IpMumHBI HCKaXeHUss pe3yslbTaroB dKkcnepumeHTa. [lonsaTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpaumnu

Tabmuier u cxembl: «OCHOBHBIE TIPU3HAKU KU3HMY, «bHojorndeckue cucremb», «CBolicTBa
KUBOW Marepun», «YPOBHM OPraHU3alMU KUBOU TpUpoabD», «CTpOEHHE >KUBOTHOU KIIETKH»,
«TkaHu KUBOTHBIX», «CHCTEMBl OpPraHOB 4YEJIOBEUECKOTr0 oOpraHuzmay, «bHOreoueHos,
«buocdepay, «MeTobl U3YICHUS KUBOH TIPUPOIBI».

ObopynoBanue: abopaTopHOoe O0OpyHOBaHUE [Isl MPOBEIACHHUS HAOIONCHUN, W3MEpEHUH,
JKCIIEPUMEHTOB.



IIpakTnueckas padora «lcnonp30BaHHE paA3IUYHBIX METOJOB IPU H3YYEHHUU JKUBBIX

CHUCTEM).
Tema 3. buoJsiorusl KjieTku
Knerka — cTpykTypHO-(QDYHKIIMOHAIbHAS €IWHHIIA >KUBOTO. VICTOpHSI OTKPBITHS KIIETKH.

Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoabl  MOJIEKYJSIPHOH M KJIETOUYHOW OWMOJIOTMM: MHUKPOCKONMs, Xpomartorpadus,
anekTpodope3,  METOA  MEUEHBIX  aroMoB, auddepeHnaibHoe  HeHTpUu(]yrupoBaHue,
KyJIbTUBUPOBAaHHE KIIETOK. HM3yuenue QuKkcuposanuvix Kiemox. DIEKTPOHHAs MHKPOCKOIHS.
Koundghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuuper 1 cxembl: «CBETOBOW MHMKPOCKOI», «IJIEKTPOHHBIM MHUKpOcKom», «McTopus
pa3BUTHUS METOJ0B MUKPOCKOITUI».

O6opynoBaH#e: CBETOBOW MHKPOCKOI, MHUKPOMpENaparbl pPacTUTEIbHBIX, KHUBOTHBIX H
OaKTepUaTbHBIX KIETOK.

IIpakTuuyeckass padora «lI3yuyeHne MeTONOB KIETOYHOH Ouonoruu (Xxpomartorpadus,
anekTpodopes, muddepennuanbaoe neHTpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAaMUKPOAIJIEMEHTh. Boja u e€ poib Kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KIETKH, TEIJIOPEryiIsuuu. MuHepanbHbIe
BelIeCTBa KJIETKH, UX Onosornyeckasi posib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BewlecTBa KIETKU. buosnormueckue nonaumepsl. benkn. AMHMHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mosekynbl. [lepBuunas cTpykTypa Oeika, HenTHAHAs CBS3b.
Bropuunasi, Tpern4Has, ueTBepTHYHAs CTPYKTyphl. JleHarypamus. CBolicTBa  OENKOB.
Knaccudukanus 6enkoB. buomornueckue ¢pyHkiunu 6einKoB. [Ipuonai.

VYrneBoabl. MoHOCaxapuapl, JUCaxapuabl, OJUTOCaXapuabl U moiucaxapuabl. OOmui mmaH
CTpOeHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonornueckue GpyHKINN yrieBOIOB.

Jlunmuaet. TuapodunbHo-ruapodoOHBIe cBolicTBa. Knaccudukarms munuaos. Tpuriuiepuasl,
dbochonmunuapl, BOCKH, cTepounabl. buonormveckne GyHknuu JunuaoB. OOmMe CBOWMCTBA
OMOJIOTMYEeCKHX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CAMO3aMbIKAaHUIO, TIOTYITPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JJHK m PHK. Crpoenue HykinemHOBbIX KHCIOT. HykieoTumabl.
[Mpuniun xomruiementapHoctu. [IpaBunmo Yaprapda. Crpykrypa [JHK - nBoifnas crnwmpais.
Mecronaxoxaenue u ononornueckue Gynkiuu JJHK. Bunst PHK. ®ynkiuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsi3un B Moiekyine AT®. buonormueckue
¢byaxkumn  AT®. BoccraHoBieHHbIE TEPEHOCUYMKH, UX (GYHKOHMH B KJIeTKe. /[pyeue
nykneozuompugocghamor (HT®). CexBenupoBanne [JHK. Memoowvl eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrtpykrypHast Ouonorus: OWOXUMHYECKHEe U Ouo(dU3MUecKHe WCCICIOBAaHMS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYphl OMOoMOeKkyi. Moodenupogsanue cmpykmypol U OyHKYuLl 6UOMONEKYT U
ux Kommniekcos. Komnviomeprulil Ousaiin u OpeaHudyecKuti cunmes OUOMONEKYN U UX HENPUPOOHbLIX
ananoz2oe.

JdeMoHcTpanuu

[Toptpetsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yuinkuuc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHve  XMMUYECKMX ~ DJIEMEHTOB B HEXHBOW  IPHUPOIEY,
«Pacrnpenenenre XMMUYECKUX 3JIEMEHTOB B JKUBOU ITPUPOLIEN.

Tabmusr u  cxembl: «llepuonuyeckass TabiuLa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJTBI BOABI», «BelecTBa B cocTaBe opranu3mMoBy, «CTpoeHHEe MOJIEKYIBI 0enkay, «CTPYKTyphI
0enkoBOil MoJekynbsl», «CTpoeHHEe MOJIEKYd YIieBoAOB», «CTpoeHHEe MOJIEKYl JHUIUAOBY,
«Hyxknennosble kucnote», «Ctpoenne monekynsl ATO».

O6opynoBaHue: XUMHYECKast TOCy/1a 1 000pyI0BaHuE.



JlaGopaTopHas padora «O0HapykeHHEe OEITKOB C TOMOIIbIO KAYECTBEHHBIX PEAKITUi».

JlaGoparopnass pabGora «lcciregoBaHne HYKJIEHMHOBBIX KHCJIOT, BBIJEICHHBIX H3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue 1 QyHKUMM KJIETKH

Tumel KIETOK: JyKapuOTHUECKas U mpokapuoTuueckas. CTpyKTypHO-(DYHKIIMOHAIIEHEIE
00pa3oBaHMS KIETKH.

Crpoenne npokapuoTudeckoil kietku. Kierounas crenka Oakrtepuit u apxeil. OcoOeHHOCTH
CTpOEHHUs TeTepoTpOoGHON M aBTOTPOGHON MPOKAPUOTHICCKUX KIETOK. MECTO M POJb MPOKAPHUOT B
OuoIIeHO3aX.

CtpoeHune W (QyHKIIMOHUPOBAHHE DYKAPUOTHYECKOW KieTku. [lnazmaruueckass memOpaHa
(mnazmanemma).  CTpykTypa  IUIa3MaTH4ecKol  MemOpanbl. TpaHCHOpPT — BEIIECTB  yepes
MJIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIN (muddysus, obOmeru€nnas auddy3us), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymnponunaemocts memOpanbl. Pabota
HaTPUH-KAJIMEBOTO HAcoca. DHAOLMTO3: MHHOLUMTO3, (parorurto3. Dk3o0muTo3. KietouHas creHka.
CrpykTypa 1 GyHKIHMH KIETOUYHOM CTEHKH pacTeHHi, TpuoOoB.

Hurtommazma. Iluto3zons. I[utockener. JIBmkeHue wnMTOmIazMbl. OpraHouabpl KIETKH.
OpHoMeMOpaHHBIE OpPraHoOWABl KIEeTKH: 3Hiomasmarudeckas ceth (OIIC), ammapar [Nombmxw,
JU30COMBI, MX CTpoeHue H (GyHKIUU. B3auMocBA3b OAHOMEMOpPAHHBIX OPraHOMJIOB KIIETKH.
CtpoeHue TpaHyIsIpHOTO peTukyinyma. Mexanusm wHanpaénenus 6enxos 6 OIIC. Cunrtes
pacTBopuMBIX  OenkoB.  CuHTE3  KJIETOYHBIX  MeMmOpaH.  ['nmagkmit  (arpaHyJspHBIi)
sHAOIUIa3MaTHUeckuii peTukynyMm. CekperopHas (ynkuus amnmapara [ompmxu. Moouguxayus
benxos 6 annapame I'onvocu. Copmuposka denkos 6 annapame I onvoxcu. TpaHCIOPT BElIECTB B
KJeTke. Bakyonu pactutenbHbIX KieTok. Kierounslii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMAbl  KJIETKW: MHUTOXOHApPWUH, TMJIACTUIBL.  [Ipoucxooicoenue
mumoxouopuui u niacmud. Cumbuoeenez (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIIMM ~ MUTOXOHApUN ©  Tuiactuid. llepBuuHble, BTOPUYHBIE U  CIOXKHBIE IUIACTU[BI
(OTOCHHTE3UPYIOLTUX FYKAPHUOT. XITOPOTIACTHI, XPOMOIUTACTHI, JICHKOTIACTHI BBICIIUX PACTCHHI.

HememOpanubie opranouasl kietku Crpoenne M (QyHKUMH HeMEMOpaHHBIX OpPraHOWIOB
KIeTku.  PuGocombl.  Ilpomeoswcymounvie  gpuramenmuvl.  MukpoduiaaMeHTH.  AkmuHogvle
Muxkpogunramenmol. MpblIIEUHbIE KIETKU. AKMuHO8ble KOMHOHEHMbl HEeMblUIeYHbIX KIemoK.
MuxkpotpyOouku. Kierounsiii 1mentp. CTpoeHHE U JBWKEHHE HKITYTUKOB M PECHHUYEK.
MuxkpotpyOouku nuroruiasmsel. LlenTpuons. benku, accoyuuposanmvle ¢ MuxpoguiameHmamu u
Mmuxpompybouxkamu. MomopHvle 6enxu.

SAnpo. OO6onouka siipa, XpOMaTWH, KapuoOIUla3Mma, SAPBIIMIKH, UX CTPOEHHE U (DPYHKIIHU.
SnepHblif 6enkoBbId MaTpukc. [IpocTpaHcTBEHHOE PacIoNoXEeHUE XPOMOCOM B MHTEP(A3HOM siIpe.
Oyxpomamun u cemepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. JJuHamuka s0epHou 00010YKU 6
mumo3se. fHoepuulil mpancnopm.

Krnerounsie BkmoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHON).

JdemoHcTpaunu

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

Tabmuupl u cxembl: «CTpoeHHE IYKAPUOTHIECKON KIETKN», «CTPOCHHE KUBOTHON KIICTKHY,
«CTpoeHHe pacTUTENbHOM  KiIeTKu», «CTpoeHHe MHUTOXOHIpum», «SAapo», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKU.

O6opynoBaHme: CBETOBOW MHUKPOCKOII, MUKPOIIPENapaThl PACTUTEIBHBIX, KUBOTHBIX KIETOK,
MUKpOTMpernaparbl 0aKTepHaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHUs KIETOK Pa3IuYHbIX OPraHU3MOB.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOM MEMOpaHBI.

JlabopaTopHasi padora «ccienoBaHue MmiasmMoii3a M JEIJIa3MOJIM3a B PACTUTENIbHBIX
KJIETKaxX».

IpakTuyeckas padora «3yueHue ABUKEHUS HUTOIIA3MbI B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NMPeBpPallleHUE IJHEPTUN B KJIETKe



AcCUMMIISIIMS U AMCCUMIUIALMS — JIB€ CTOPOHBI Merabonu3ma. Tumbl oOMeHa BelIeCTB:
aBTOTPO(DHBIA U TeTepoTpodHBIH. YYacTHe KHUCIOopoaa B OOMEHHBIX MpoIieccax. DHEPreTUYecKoe
obecrieyenue kieTku: npespaiieHue AT® B oOMeHHBIX mponeccax. PepMEHTATUBHBIA XapakTep
peaknuii KiIeTouyHoro merabonu3zma. MEepMEHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuumsi GpepMEHTOB OT HEOPraHWYECKUX KaTallu3aTOPOB. bBelKu-akTHBaTOpPBHl U
OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUNA OT Pa3IMYHBIX (PaKTOPOB.

IlepBUUYHBII CHUHTE3 OpPraHMYeCKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEHHbIU U
oxcueennbviti hpomocunmes y bakmepuii. Ceemocobuparowue nuemMeHmol U NUSMeHmMbl PeaKyuoHH020
yenmpa. Ponb X10pomuiacToB B npouecce potocunTe3a. CBeToBas u TeMHOBast (pa3bl. @omoodvixaHue,
Csz, C4 u CAM-munvi gpomocunmesa. IlpoayKTUBHOCTH (OTOCHHTE3a. BiusHue pa3IudHBIX
(bakTOpOB Ha CKOPOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpaszne OpraHu3MOB-XEMOCHHTETHKOB: HUTPUMUIUPYIONIHE OaKTepHH,
Kelle300aKTepun, CEpoOaKTeprH, BOIOPOAHBIE OaKTepuu. 3HAUCHNE XeMOCUHTE3a.

AHarpobHble opranu3mbl. Bumel Opoxenus. IIpoaykTel OpokeHUS UM UX HCIOJIb30BaHHE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI OMOTEXHOJIOTHU U BO30OYIUTENH OONIE3HEH.

AnpoOHBIE OpraHU3MBI. DTarbl SHEpreTHIeckoro ooMeHa. [loaroroButenbHbIN Tam. [ukonmm3
— OECKHUCIIOPOIHOE PACIICTIIICHUE TIIOKO3BIL.

buonoruueckoe oOkKHCIIEHHE, WIM KIETOYHOE JbpIxaHue. Poiab MHUTOXOHIpuUH B Mpolieccax
O6uosornyeckoro okucieHus. Lukmuueckue peaknuu. OxucnutensHoe (GochopuiInpoBaHue.
Onepeus memobpannozo epaouenma npomonos. Cunmesz ATD: paboma npomonnoi ATD-cunmasoi.
[IpeumymiectBa a’poOHOro MyTH OOMEHa BEIIECTB Tepea  aHa’poOHBIM. DPPEKTUBHOCTD
SHEPTeTUYECKOr0 OOMEHa.

JdemMoHcTpanuu

[Toptpetsr: JIxk. [Ipuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumper u  cxembl: «DoTocuHTE3», «DHEpreTHYecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOPYAOBAaHME [JIsl MPUTOTOBJICHUS MOCTOSIHHBIX H
BPEMEHHBIX MUKPOIPENAPATOB.

JlabopaTopHas padora «/3yueHne KaTaIMTHYECKOW aKTMBHOCTH (EpPMEHTOB (Ha MpuUMeEpe
aMuJIa3bl WIKM KaTanaasbl)y.

JlaGopaTopHas pa6ora «/3ydeHne GpepMEeHTAaTUBHOTO PaCIICIUICHUs TIEPOKCHIa BOJOpOa B
PACTHTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE TTPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlabopaTopHasi padoTa «CpaBHEHHUE TPOIIECCOB OPOKECHUS U JBIXAHHSI.

Tema 7. HacieacrBeHHasi HHpopManus U peaju3anus eé B KJIeTKe

Peaknuu matpuuHoro cunrte3a. [IpUHLIMI KOMILJIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOTO
cuHTe3a. Peanmzanmsi HaciencTBeHHoW wHGopmaruu. [eHEeTHYeCKMH KOA, €ro CBOWCTBA.
Tpanckpunuus — wmarpuussli cuHre3 PHK. IlpuHumns! TpaHCKpUNIMM: KOMIUIEMEHTApPHOCTD,
AHTUNAPAIVIETBHOCTh, ACUMMETPUUYHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnaumss u e€ stanbl. Yuactue TpancnoptHeix PHK B OmocuHTese Oenka. YcimoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Pois pubocom B GnocunTese Oemnka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuzanusi T€HOMa Yy MPOKApHOT U
9YKApHOT. Perynsmus akTUBHOCTH I'€HOB y MpoKapHuoT. ['umnotesa onepona (. XKakoo, XK. Mano).
MonekynapHvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pecynayuu pabomoi
2enos. Perymnsinus oOMEHHBIX MPoIieccoB B KiieTke. KieTounslii romeocras.

Bupycbl — Heknerounble (OpMbI KU3HU U OOnHMraTHele napa3uThl. CTpOeHHE MPOCTHIX H
CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusnennvii yukn JTHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazoe. Obpamnas mpanckpunyus, pegepmasa, unmezpasd.

BupycHsle 3a0oseBanus yenoBeka, KUBOTHBIX, pacteHuit. CIINI, COVID-19, counanbubie u
MEAUIMHCKUE MPOOTIEMBI.



Buounghopmamura: ummeepayus u ananuz oonvuux maccugog («bigdatay) cmpyxmyprvix
ouonocuueckux oauuvix. Hanomexnonocuu 6 6uonocuu u meouyune. Ilpocpammupyemvle ynxyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemoHcTpaunu

[Moptpetsr: H. K. Konsuos, J. U. iBanoBckuii.

Tabnuup! u cxemsl: «bnocunTes Oenkay, «I eHeTHyeckuii Koy, «Bupycer», «bakrepuodarny.

IIpakTnueckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKH

Knerounslii nuki, ero nepuonsl u perymsiuusa. Uatepdasza u muro3. OCOOEHHOCTH MPOLIECCOB,
nmporekatomux B uHTepdaze. IloaroroBka KkiIeTkM K  AeleHHr0.  [IpecuHTeTHYECKUi
(MOCTMUTOTUYECKHUI), CHUHTETUYECKMM M IOCTCUHTETUYECKUH (MPEMUTOTHUYECKUN) TIEpUOJbI
uHTEep(Da3HI.

Matpuunslii cunte3 JIHK — perunkanust. [Ipuanuns! pennukanuu J{HK: kommuieMeHTapHOCTD,
MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNapauieabHOCTh. MexanusMm pemmukanun JIHK. Xpomocomsl.
Crpoenne xpomocoMm. Tenomepsl M Tenomepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTHII.
JluniouHBIH W TalyIOWJHBIA  HAOOpel XpoMocoMm. [‘omosormuHbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Jlenenue knetkn — Muto3. CTaiuu MATO3a U IPOUCXOMSIINE B HUX MPOUECCHL. TUIIBI MUTO3a.
Kapuoxkunes u nuroxkunes. buonornueckoe 3HaueHUE MUTO3A.

Perynsmus MutoTHYecKoro nukiia KiaeTku. [Iporpammupyemast KieTouHas rudesb — arnornTos.

Knerounoe szipo, XpoMocombl, (yHKIHOHaJIbHAas TeHOMUKA. Mexanuzmul npoaughepayuu,
ougppepenyuposxu, cmapenusi u eudenu xiemox. «l{ugposas xiemka» — ououngopmamuyecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpaumuu

Tabmumer w1 cxembl: «KU3HEHHBIM IUKI KIETKH», «MuTo3», «CTpOCHHE XpOMOCOMY,
«Pennmukanms [JTHK».

O6opynoBaHme: CBETOBOM MUKPOCKOI, MUKpOTpenaparsl: «MHUTO03 B KJIETKaX KOpEIIKa JTyKay.

JlaGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHasi padora «HalOmoneHne MHTO3a B KIETKAaX KOHYHMKA KOpemIka Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. CTpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe paszHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHMSI U JKU3HENEATEIbHOCTH OIHOKIIETOUHBIX OpraHu3MoB. baktepum,
apxeu, OJHOKJIETOYHbIC TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYrHe MPOTHCTHL. KolIOHMalbHBIE
OpraHU3MBl.

B3anmocCBA3bp 4yacTell MHOTIOKJIETOYHOTO OpraHus3Ma. TkKaHW, OpraHbl U CHCTEMBI OPIraHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Txanu pacteHuid. TUIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHas, MOKPOBHAs, MPOBOJINAS,
OCHOBHas, MexaHnnueckasi. OCOOEHHOCTH CTpOeHUs, GYHKIIMA W PACIIOJOKEHUsI TKaHEH B OpraHax
pacTeHui.

TKaHM XMBOTHBIX M 4Y€JIOBEKA. THUIbI )KMBOTHBIX TKAHEW: SMHUTEIWAIbHAs, COCIMHUTEIIbHAS,
MbIlIeYHas, HepBHAas. OCOOEHHOCTH CTpOSHUS, (PYHKIHMH M PACIOJOXKEHHUS TKaHEH B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M reHEpaTHUBHbIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeka. yHKIIMM OpraHoB ¥ CUCTEM OPIaHOB.

Omnopa Tena opranu3zMoB. Kapkac pacrenuil. CkeneTbl OAHOKJIETOUHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIl 1 BHyTpeHHUH cKeneT. CTpOeHUE U TUIbI COCTMHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. J[BHKEHHE OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, )KTYTUKOBOE,
pecHuyHOe. JIBM)KEHME MHOTOKJIETOYHBIX PACTEHM: TpPONM3Mbl M  HACTUH. JIBH)KEHHE
MHOTOKJICTOYHBIX JKUBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Pediexc. CkeneTHbIe MBIIIIBI U HX
pabora.



[luranue opranusmos. llorjoimieHune BOABI, YIJIEKUCIOTO ra3a M MHUHEPAIbHBIX BEIIECTB
pactenussMH. [IuTanue KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKJIETOUHOE nuiieBapenue. [Iuranue
MMO3BOHOYHBIX JKMBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO TpakTa. [luileBapuTenbHbIE KEJE3Bbl.
[InmeBapuTenpHas cuCTEMa YEIOBEKa.

Jlpixanuwie opraHu3MoB. [[pixanue pacteHuil. [lpixanue >XuBOTHBIX. uddy3us razos depes
noBepxHOCTh KieTku. KoxkHoe papixanue. JlpixarenbHass moBepxHoOCTh. KabepHoe u n€rouynoe
nbpixaHue. JpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JErKMX MO3BOHOYHBIX )KMBOTHBIX. JlpIXaTenbHas cUCTEMa 4esIoBeKa. MeXaHn3M BEHTHIISILMY JETKUX
y MITHIl ¥ MJIEKOTTUTAIOMUX. Perymsius neixanus. JlprxareabHbie 00BEMBI.

TpaHcnopT BelleCTB y OpraHu3MOB. TpaHCIOPTHBIE CUCTEMBI paCTeHHI. TpaHCIOPT BEIIECTB y
*KUBOTHBIX. KpoBeHoCHas cuctema u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX )KUBOTHBIX U
yenmoBeka. Cepre, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm kpoBooOpaimieHHs. DBOIIOIUOHHBIC
YCIIO)KHEHHUS CTPOEHHUS KPOBEHOCHOH CHCTEMBbI TO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perynsauus.

Beigenenne 'y opraHusMoB. BelneneHue |y pacteHuid.  BpineneHue y  JKMBOTHBIX.
CoxpaturensHble Bakyosu. Opransl BbiieneHus. OuiabTpanus, ceKpeunus U o0paTHOE BCachIBaHHE
KaKk MeEXaHW3Mbl pabOThl OpraHoB BbiieneHUs. CBs3b TMOJOCTH Tella C KPOBEHOCHOHW U
BBIJICJINTENILHON cUCTEMaMU. BblienieHrne y Mo3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. CtpoeHune
u pyHKUMOHUpOBaHUE HeppoHa. OOpa3zoBaHKUE MOYH Y YeTIOBEKa.

3ammTa y OpraHu3MoB. 3alllTa Y OJHOKJIECTOYHBIX OpraHu3MoB. Cropbl OakTepuil U IHUCTHI
IpOCTENIINX. 3aliuTa Yy MHOIOKJIETOYHbIX pacTeHuil. Kyrukyma. CpencrBa mnaccuBHOW U
XUMHUYECKOM 3aIUTEL. OUTOHITAIEI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOJIHBIE. 3allUTa OPraHU3Ma OT
Oonesnert. IMMyHHas cuctema uenoBeka. KieTouHblit 1 TyMOpaibHBIH IMMYHHUTET. BpoKa€HHBIN 1
npuoOpeTéHHBIN crienupuueckuii IMMyHUTET. Teopus KIoHaIbHO-celleKTuBHOro ummyHurera (I1.
Opmux, ®. M. bepuer, C. Tonerara). BocmariurensHble OTBETHl OpraHU3MOB. Pojib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIEBaHUH.

PazapaxkxumocTs U perynsuus y opraHu3MoB. Pa3apaxuMoCTh y OJJTHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacTeHuil. PocToBble BenecTBa U X 3HaYCHUE.

HepBhas cuctema u pediiekTopHasi peryisiius y *UBOTHbIX. HepBHas cucreMa u e€ OTHesbl.
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI y KUBOTHBIX. OTIENbBI TOJOBHOTO MO3Tra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiektopHast nyra. be3ycioBHbie U ycIoBHbIE PEQIIEKCHI.

['ymopanbHast perynsuusi W SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M uyernoBeka. JKene3bl
SHJIOKPUHHOM CUCTEMBI U X TOPMOHEI. JleiicTBHE TOPMOHOB. B3auMOCBsI3b HEPBHOW M S3HAOKPUHHON
cucrtem. [ umoranamo-runoduzapHas cucrema.

JdemoHcTpaumnu

IToprper: U. I1. I1aBnoB.

Tabmumer u  cxembl: «OJHOKJIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE BOJOPOCIN»,
«bakrepun», «IIpocreiimmuey, «Opranpl IBETKOBBIX pacTeHUI», «CHCTEMBI OPraHOB ITO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HAaceKOMbIX», «TkaHu pacTeHuid», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenne credisn», «CTpoeHHE TUCTOBOH IUIACTHHKNY, « TKaHH KUBOTHBIX», «CKEIeT 4elOBEKay,
«IInmeBapurenbHass cucrema», «KpoBeHocHas cucreMa», «JlpixarenpHas cuctemay, «HepsHas
cucteMay, «Koxay, «MpbleyHas cucremay, «BoiienurenbHas cuctemMay, « JHIOKPUHHAS CHCTEMa,
«Ctpoenue MbImb», «MMmyHuTeT», «KumedHonosoctHbiey», «CxeMa TWTAHUS PACTECHUN,
«KpoBeHOCHBIE CUCTEMBI MO3BOHOUYHBIX XKUBOTHBIX», «CTpoeHue ruapel», «CTpOCHHUE IJIaHAPHI,
«BuyTtpennee crpoeHue mgoxzaeBoro uyeps», «HepBHas cucrema pniO», «HepBHas cucrema
nsarymkny, «HepBHas cucrema npecMbikarouuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MieKonuTammuxy, «HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHKPONpPENApaTsl OIHOKJIETOUYHBIX OpPraHU3MOB,
MHUKpOIIpenapaTsl TKAHEW, PaKOBUHBI MOJIIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, WIJIOKOXHX, >KUBBIC
AK3EMIUIAPhl KOMHATHBIX PACTCHH, repOapuu pacTeHUN pa3HBIX OTAETOB, BIAXHBIE MpErnapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX KHBOTHBIX, CKEJET 4YeJOBeKa,



obopynoBaHUe ISl AEMOHCTPAIlMU MOYBEHHOTO M BO3AYIIHOTO MUTAHHS PACTCHHM, PacICIUICHUS
Kpaxmasia U OenkoB moj JeiicTBueM (epMEeHTOB, 00OpYyJOBaHHME AJI JIEMOHCTPALMU OMBITOB IO
W3MEPEHHIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX JBHKECHUN, MOJEIHU T'OJIOBHOTO
MO3ra pa3IN4HbIX )KUBOTHBIX.

JlabopaTopnasi pabora «/3yueHue TkaHel pacTeHU».

JlaGoparopHas padora «/3yueHne TKaHeil )KUBOTHBIX».

JlabopaTopHasi padora «l/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHO:KeHMe U pa3BUTHE OPraHM3MOB

@DopMBl pa3MHOXKEHHUSI OPTaHU3MOB: Oecmojoe (BKJIIOYas BETETATHMBHOE) M IOJIOBOE. BHIbI
0ecrooro pa3sMHOKEHUS: IOYKOBaHUE, CIIOPYIISLMS, (pparMeHTals, KIOHHPOBAHUE.

ITonoBoe pazmHoxeHue. IlonoBsle kiaeTku, uau ramersl. Meio3. Ctaauu meiiosa. [loBenenue
xpomocoM B meio3e. Kpoccunrosep. buonoruueckuii cMbIci Mel03a M MOJIOBOTO mpouecca. Meito3
Y €ro MECTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pa3suthe. ['ameroreHes y ®)uBOTHBIX. [lomoBeie sxene3sl. OOpazoBaHue U
pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHes u oorene3. CTpoeHHe MOJOBBIX KIIETOK.

OmnogoTBopeHre W AMOPUOHATBHOE pa3BUTHE >KUBOTHBIX. CMOCOOBI OIUIOAOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapTrenorenes.

NHnuBuayanpbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopgozenes — oOna u3 enasHvlx npobaem smopuonoeuu. Konyenyus mopgoeenos u
mooenu moppoeeneza. Ctanuu SMOpUOTEHE3a )KUBOTHBIX (Ha IpuMepe Jarymiku). poonenue. Tumb
npoOnenus. JJemepmunuposannoe u HeoepMuHupogannoe opooaenue. bnacmyna, munvl 6racmyi.
OcobeHHOCTH APOOJICHHST MJIICKONUTAIOIIMX. 3apOJBIIIEBbIC JUCTKH (TacTpynsmus). 3akiaagka
OpPraHOB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHUE 4YacTEed pPa3BUBAIOLIETOCS
3apojpliia (AMOpHOHANbHAST WHIYKIMS). 3aKiagka IUIaHa CTPOEHHUS >KMBOTHOTO KaK pe3ylbTar
MepapXUUeCKUX B3aUMOJICHCTBUN TEHOB. BnusHue Ha HSMOpPHOHANBLHOE pPA3BUTHE Pa3IHMUHBIX
(hakTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3zButue xkuBOTHBIX. [locTaMOpuoHanbHeI nepuo. Ilpsmoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oMm y OECHO3BOHOYHBIX M IIO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HAQUY€HHE MPSIMOTO M HENpsIMOTO Pa3BUTHs, HMX paclpoCTpaHeHHe B mpupoae. Tumbl pocta
KHUBOTHBIX. (DAaKTOpBI pEryisiiuu pocTa >KUBOTHBIX W uenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHUSL Y KUBOTHBIX U uyenoBeka. [lepmoabl oHTOorenesa uenoBeka. CTapeHHME U CMEpPTh Kak
OMOJIOTUYECKHE TPOIECCHI.

PasMHoxeHMe U pa3BuTHE pacTeHuidl. ['amerodur u crnopodur. Meiio3 B )KU3HEHHOM ITHKIIE
pactenuii. OOpa3oBaHue crop B mporecce Mmeio3a. ['amerorene3 y pacrenuii. OmiogoTBOpeHHe U
pa3BUTUE PACTUTENIbHBIX OpraHu3MoB. J[BOMHOE OMIOAOTBOPEHUE Y IIBETKOBBIX pPacTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIUU OHTOTEHE3a Y PACTCHHI U )KUBOTHBIX.

JdemoHcTpaumuu

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

Tabmumel 1 cxembl: «BereraTuBHOE pa3MHOXKEHUE», «THUIBI OECronoro pa3MHOXKEHUS»,
«Pa3MHOXKEHHE XIaMUJIOMOHAbI», «Pa3MHOXEHHE 3BIJICHbD, «Pa3MHOXEHHE Truapb», «Menos»,
«Xpomocombl», «I'ameroreHnesy», «CTpoeHUE SIMUEKIETKH U criepMaro3ouga», «OCHOBHbIE CTaauu
OHTOreHe3a», «lIpsMoe u Henpsmoe pa3Butue», «PazBurre Malickoro xxyka», «Passurue capanumn»,
«Pa3ButHe NATYHIKW», «/BOMHOE OMIOIOTBOPEHHME Yy IBETKOBBIX pacTeHuit», «CTpoeHue ceMsiH
OJIHOJIOJIBHBIX U JBYAOJBHBIX pacTeHuil», «KU3HEHHBIH LMK MOPCKOM KamycTbl», «KU3HEHHBIN
LUK MXa», « KU3HEHHBIN LUK NalOPOTHUKA», «KU3HEHHBIN IIUKII COCHBD).

OO6opynoBaHHe: CBETOBOW MHUKPOCKOIN, MHUKPOIpENaparhl SMUIEKICTOK M CIIePMATO30UIOB,
Mozenb «L UK pa3BUTHSA JISTYIIKN.

JlabopaTtopHas paGora «M3yueHue CTpOEHUsS TIOJOBBIX KJIETOK Ha  TOTOBBIX
MHKpOIIpenapaTax».

IIpakTnueckas paGora «BpIsIBIEHHE MPU3HAKOB CXOJCTBA 3apOABINIEN MO3BOHOYHBIX
YKUBOTHBIX).



JlabopaTopHasi pab6oTa «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIIUX PACTEHUII.

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

VcTopus cTaHOBICHUS U Pa3BUTHs I'eHETUKH Kak Hayku. Padotsl I'. Mennens, I'. ne @pusa, T.
Moprana. Pons oTedecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Paboter H. K. Komwrosa, H. .
BasunoBa, A. H. benosepckoro, I'. JI. Kapmneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TEHETHUECKHUE MTOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJICIbHBIE TE€HBI,
aNbTEPHATUBHBIE NPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIN IpPU3HAK, TOMO3UIOTA, I€TEPO3UTOTA,
qucTas JUHHS, THOpUAbI, reHoTurl, ¢peHoTurl. OCHOBHBIE METOMBI T€HETHUKU: THOPHIOIOTHYECKUH,
HHUTOJIOTUYECKHI, MOJICKYJISIPHO-T€HETUYECKHIA.

JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kaprieuernxko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTObI TeHETUKHY, «CXEMBbI CKpEIUBaHUS».

JlaGopaTopHas pa6ota «/[po3oduia kak 0O0BEKT FreHETUIECKIX UCCIICIOBAHMIN.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepeiii 3akoH MeHaenst — 3aKOH €IMHO00pa3usi THOPHIOB
nepBoro mnokosieHus. IlpaBuiio momuHupoBaHus. Bropoi 3akoH MeHaenss — 3aKOH paclieryieHus
npu3HakoB. LluTonornueckre OCHOBEI MOHOTUOPUTHOTO CKpeIIBaHUs. [ MoTe3a YMCTOThI TaMeT.

AHanusupyroiiee ckpenuBanue. [IpoMexxyTouHbld XapakTep HacieaoBaHus. PacuieruieHue
MIPU3HAKOB MIPU HETIOJHOM JIOMUHUPOBAHUHU.

JlurunOpuaHoe ckpemmBanue. Tpetuid 3akoH MeHensi — 3aKOH He3aBUCHMOTO HAaCJICIOBAHMS
npu3HakoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacnenoBaHue mpus3HakoB. PaGoter T. Moprana. CrernjieHHOE HacieIOBaHHE
I€HOB, HAPYIICHHUE CLIETUICHHUS MEX1Y TeHaMHu. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.

I'eneruka mnosa. XpOMOCOMHBIM MEXaHU3M ONpEACCHUs TMoyia. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHslli M TIeTeporaMeTHbI IoJ. ['eHeTnueckas CTPYKTypa IIOJIOBBIX
xpoMmocoM. HacienoBanne Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enotunn kak wenoctHas cucreMa. [lmeldoTponuss — MHOXKECTBEHHOE JCHCTBUE TIEHa.
MHOeCTBEHHBIN ajuienu3M. BzauMoaelcTBue HeauiebHbIX T€HOB. KOMIUIEMEHTapHOCTh. DMUCTA3.
[Tonumepust.

['eneTnyeckuit KOHTPOJIb PAa3BUTHS PaCTEHUI, )KUBOTHBIX U YEJIOBEKa, a TaKkkKe (PU3MOTOTHUECKUX
MPOLIECCOB, TOBEACHUS W KOTHUTUBHBIX (GYHKIUH. ['eHeTHdeckue MeXaHU3Mbl CHMOHMOTEHE3a,
MEXaHU3Mbl B3aUMOJICHCTBUSl «XO35SMH — IMapa3uT» U «XO3iUH — MHKpoOHomy. ['eHernueckue
aCTMEeKThl KOHTPOJS W M3MEHEHUs HACICACTBEHHOW WH(OpPMAMM B TOKOJCHUSX KIETOK W
OpraHU3MOB.

JdemMoHcTpanuu

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

Tabmuuer u cxemsl: «llepBelii u BTOpoil 3akoHB Menaens», «Tperuit 3akoH MeHnaemnsy,
«AHanu3upymwlee ckpemupanuey, «HemonHoe noMuHHMpoBaHue», «CLEMIEHHOE HAacleJOBaHUE
MpPU3HAKOB Yy apo3odumbly, «['eHernka monay, «Kapuotun denmoBekay, «Kapuortum apo3o¢uiby,
«Kapuotun ntunp», « MHOKECTBEHHBIN aJlIEIU3M», «B3anmoneiicTBre reHoBY.

OO6opynoBaHue: MOAENb Ui JAEMOHCTpALlMU 3aKOHOB €IMHOOOpa3ust TMOPHUIOB IEPBOTO
IIOKOJIEHUSI W PACIICIJICHUs MPU3HAKOB, MOJEIb JUIs JIEMOHCTpAallMM 3aKOHAa HE3aBHCHUMOIO
HacJeJOBaHUs TMPU3HAKOB, MOJENb /I JEMOHCTpPAllMU CIETUICHHOTO HAacJIeIOBaHUs MPHU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «J{po3zodunay.

IIpakTuyeckas padora «/3ydeHne pe3ylbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUSI Y
TPO30(UITBI».

IIpakTuueckass padora «/3ydeHue pe3ynbTaTOB JUTHOPUAHOTO  CKPEIIUBAHHUS Y
TPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH



B3aumopneiictBue reHoTHna M cpeabl npu  (OpMHUpOBaHMM (PeHOTHNA. FI3MEeHYMBOCTH
npu3HaKoB. KauecTBEHHbIE U KOJIMYECTBEHHBIEC MPU3HAKKU. BUIbI N3MEHYMBOCTH: HEHACIIECTBEHHAS
Y HaCJEeACTBEHHASI.

Monudukanonnass u3MeH4YHBOCTh. Ponb cpenbl B (GOpMUPOBAHUU MOAU(PHUKAIIMOHHOM
n3MeHunBocT. Hopma peaknuum npusHaka. Bapuanuonsslii psin n BapuanvoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(DUKAITMOHHOW H3MEHYHBOCTH.

I'enoTunnueckas W3MeHUYUBOCTL. (CBONMCTBA T'E€HOTUIIMYECKOM HM3MEHUYUBOCTH. BHOBI
TeHOTUITUYECKONH U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTHBHAas HM3MEHYMBOCTh. MeH03 M TOJOBOM MpoOLEeCcC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. Pojlb KOMOWHATHBHON M3MEHYMBOCTH B CO3/IaHUU T€HETHYECKOIro pa3zHooOpasus B
npezesiax 0JHOro BUJA.

MyTtanmonHass W3MEHYMBOCTb. Buabsl MyTanuid: TI€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HWHIYIUPOBAHHBIE MYyTalUU. SaepHble W UUTOIUIA3MAaTUYECKHE MYTallUH.
ComaTtuyeckue U MmojaoBble MyTaluu. [[puyrHbl BOSHUKHOBEHHSI MyTalluid. MyTareHsl U UX BIIWSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOrO IMpoIlecca. 3aKOH T'OMOJOTUYECKUX PSAOB B
HacneacTBeHHOM n3MenunBocty (H.U. BaBunoB). BHesnepHas n3MEHUMBOCTh M HACIICICTBEHHOCTb.

Onueenemuxa u dNUCEHOMUKA, POJb  INULEHEMUYECKUx (Gakmopos 6 HACIe008aHUuU U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmumer u cxembl: «Buubl u3MeHUUBOCTHY, «MoauduKanuoHHAs HW3MEHYUBOCTHY,
«KomOuHaTUBHAsS WM3MEHYMBOCTHY, «Meio3y, «OmnogorBopeHue», «l eHeTndyeckue 3a0oseBaHUS
yenoBekay, « Buasl myranuii».

O6opynoBaHue: XKUBble U repOapHble SK3EeMIUISIPbl KOMHATHBIX pPACTEHUHM, PHUCYHKH
(pororpadun) )KUBOTHBIX C Pa3TMUYHBIMH BHIAMU U3MEHYHBOCTH.

JlaGoparopHas padora «HccnegoBanue 3aKOHOMEPHOCTEM MOAU(UKAITMOHHON
n3MeHYUBOCTH. [locTpoeHne BapualuOHHOrO psAJla ¥ BapUALlMOHHON KPUBOM.

IIpakTuyeckasi padora «Mytamuu y 1po30( sl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuKa Yesi0BeKa

KapuoTtun yenoeka. MexayHapoiHasi mporpaMMa MCCIEAOBaHUS T€HOMa 4esioBeka. MeTo bl
WM3YYCHHUS]  TEHETHUKM  4YENOBeKa:  TCHEaJOTW4YeCcKuii,  ONM3HENOBBIHA,  IUTOTCHETHUUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUN,  MOJIEKYyJIsIpHO-reHeTndecknid.  COBpEeMEHHOE  OIpeesIeHHe
TEHOTHUIIA: MTOJHOT€HOMHOE CEKBEHHPOBAHUE, F€HOTUIIMPOBaHUE, B TOM yucie ¢ nomoubto [TIP-
aHanuza. HacnenctBeHHble 3a0oiieBaHUs uenoBeka. ['@HHbIE M XpOMOCOMHBIE OOJIE3HHM 4eJOBEKa.
Bonesnn ¢ HaciaeACTBEHHON NPEeApaCIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKONM TEeHETHKU B
MPEeOTBPALICHUN U JICYCHUH TeHeTHUYeCKUX 3aloyieBaHMN uenoBeKa. MeauKo-TeHeTHUecKoe
KOHCYNnbTHUpOBaHHE. CTBONOBBIE KIETKU. [IOHSATHE «re€HETHYECKOro rpys3a». DTHYECKHUE aCIMEKThI
HCCIIEIOBaHMM B 00JIaCTH peJaKTUPOBAHUS I€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (HaKTOpPBI TMOBBIMICEHHON YYBCTBHTEIBLHOCTH 4YENOBEKA K (U3HUYECKOMY H
XUMHUYECKOMY 3arpsi3HEHHMIO OKpYKaromIe cpenbl. ['eHeTnueckas npeapacnoaoKeHHOCTh YeI0BeKa
K MaTOJIOTUSM.

JdemoHcTpauuu

Tabmumer u cxembl: «Kapuotum uyenoBeka», «MeTOAbl W3YYCHHsS] TEHETHUKU YEIOBEKay,
«["enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuiusi OpranHn3mMoB

JlomecTHuKanus U celeKIus. 3apoxkaeHe celieKIuu u qomectukanuu. Yuenue H. . BaBunosa
o lleHTpax MpOUCXOXKAEHUS U MHOrooOpasus KyJbTypHBIX pacTeHHil. Poib cenexuuu B co3maHUM
COPTOB paCTeHU W mMopoj XKUBOTHBIX. CopT, MOpoja, IITaMM. 3aKOH TOMOJIOTMYECKHX PsIOB B
HacaeAcTBeHHOM n3MeHunBocty H. M. BaBuiioBa, ero 3HadueHHe JJ1s1 CENEKIIMOHHON paboTHI.

Mertoabl ceneKuMoHHOM paboThl. McKkyccTBeHHBI OTOOp: MAacCOBBIM M WHIWBUAYaJIbHBIN.
Otanbl KOMOWHAIMOHHOW ceneknuu. McmpiTanue mpousBoAuTeNeld 1Mo moroMcTBy. OTOop Mo



TCHOTHITY C MOMOIIbIO OIIEHKH ()EHOTUIA MOTOMCTBAa M OTOOp MO T€HOTHUITY C MOMOILBIO aHAIH3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJI CeJICKIIMOHHON paboThl. PaquanimoHHbI 1 XUMUYECKUI
MyTareHe3 Kak MCTOYHHMK MYyTallUi y KyJbTYypHBIX (opM opraHu3zMoB. Mcmoib30BaHrHE T€HOMHOTO
penakTupoBaHus U MeTon0B pekoMOMHaHTHBIX JIHK nmis momydenuss ncxomgHoro marepuana s
CEJICKLIUU.

[lonyyenue  MONUIUIOUIOB. BuytpuBumoBas  ruOpuauzanusi. bimmskoponcTBeHHOE
CKpelllMBaHue, Wik UHOpuauHr. HepoacTBeHHOe ckpeniuBaHue, Uiau ayropuauur. ['erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuud. OtmanéHHas rubpuamsanus. [Ipeomonenue
Oecrioius MEXBHUJIOBBIX THOpUIOB. JIOCTHM)KEHUS CEJIEKIIMM PACTEHUN M KUBOTHBIX. «3enéHast
Dpesonioyusy.

CoxpaHeHHe U U3y4eHUE TEHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U X TUKUX POANYEH
JUISL CO3/IaHUSI HOBBIX COPTOB M THOPUIOB CEITLCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasiexue 2eHemudecKumMu pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JICUBOMHLIX 8
Yensax YayuueHusi Cywecmeyiouux u co30aHusi HO8bIX NOpOoO, JUHUL U KPOCCO8, 8 MOM Hucie C
NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, NepedosbiX udel U nepCcneKmueHbIX
MexXHON02UlI.

JdemoHcTpauuu

IToprpersr: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuuel u cxembl: «LIeHTPBI MPOUCXOXKICHUS W MHOr000pasusi KyJAbTYPHBIX pacTEHHI»,
«3aKOH TOMOJIOTMYECKHX PpANOB B HACIEACTBEHHOM WM3MEHUMBOCTHY», «METOAbl CEIeKIHN»,
«Otnanénnas rubpuanzanus», «MyTtareses».

JlaGoparopHass padora «/3ydyeHue COpPTOB KYJbTYPHBIX PACTCHUH W TMOPOJ JOMAIIHHUX
KUBOTHBIX).

JlaGoparopHas padora «3yueHne MeTOA0B CEIEKIIUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikcekypeust «OCHOBHBIE METOJBI M JOCTHIKEHMSI CEJIEKIIMM pPAacTeHUl M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE
X035IICTBO, B J1a0OpAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. buoTexHOJIOTHsI U CHHTeTHYeCKasi 0M010Tusl

OOBeKThl, HUCMHONb3yeMble B OHOTEXHOJOTHMHM, — KJIETOYHBbIE U TKAHEBBIE KYJIbTYpBI,
MHUKPOOPIaHU3MBI, HX XapaKTepUCTHKA. TpaauluoHHas OMOTEXHOJIOTH: XJIeOoneueHue, MoIydyeHue
KHUCJIOMOJIOYHBIX ~ NPOAYKTOB,  BUHOJenue.  MukpoOuosornueckuii  cuHTe3.  OOBEKTHI

MUKPOOHUOIOTHYECKUX TeXHONMOTUH. [Ipon3BoACcTBO Oenka, aMIHOKHUCIIOT U BUTAMUHOB.

Co3aHne TeXHOJIIOTHM U MHCTPYMEHTOB LIEJICHANIPaBICHHOIO U3MEHEHHSI U KOHCTPYUPOBAHUS
T€HOMOB C II€JIbIO MOJIYYEHUSI OPTaHW3MOB U UX KOMIIOHEHTOB, COJIEPXKAIIUX HE BCTPEYAIOUIUECS B
MpHUpPOie OMOCUHTETHYECKHE MTYTH.

Knerounas wunxeHepus. MeToapl KynbTypbl KJIETOK W TKaHEH pacTeHMM W >KUBOTHBIX.
Kpuobanku. ComaTudeckas TuOpHAM3aIlMs M COMaTUYeCKHil 3mOpuoreHe3. Mcmonbs3oBaHue
ralyiouIoB B CEJNEKUUM pacTeHUu. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvszosanue
MOHOKJIOHANbHBIX U NOIUKIOHATbHLIX aHmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJAOTBOpPEHUE.
PexoHCTpyKIIMS SHWIIEKIETOK M KIOHUPOBAHUE >KUBOTHBIX. METON TpaHCIUIaHTAllMU SIIEpP KIETOK.
Texunonoeuu  0300poénenus, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO20 — PASMHOICEHUs.
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMOCOMHAasi W TeHHasi WHXeHepus. VCKYyCCTBEHHBIM CHHTE€3 T€Ha M KOHCTPYHPOBAHHUE
pexomOunanTHeIX JIHK. Coszoanue mpanceennvix opeanuzmos. JlocTHXKEHUS W TEPCHEKTHBBI
XPOMOCOMHOW ¥ T€HHON MHKEHEPHH. DKOJIOTHISCKUE U AITHIECKHE TTPOOIeMbI TEHHON MHXCHEPHH.

Menunuackue OuorexHonoruu. IloctreHomHass mudpoBas menuuuHa. [1P-guarnocruka.
MeTa0bonOMHBINM aHaIN3, TEHOLEHTPUYECKUI aHalIu3 MPOTeoMa YeI0oBeKa AJIs OLICHKU COCTOSTHUS €ro
310poBbs. Vcronb30BaHME CTBOJIOBBIX KIIETOK. TaprerHas Tepamus paka. 3D-OuowmkeHepus ams
pa3paboTku (QyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHM, CO3JaHMs KOMILUIEKCHBIX TKaHEH



COYETaHHUEM TEXHOJOTHH TPEXMEPHOro OMONPUHTHHTAa U ckad@onaumHra Uit pelieHus 3anad
MEPCOHANTM3UPOBAHHON METUIUHBI.

COSI[aHI/Ie BCKTOPHBIX BaKIMH C 1CJIbIO OGGCHG‘-I@HI/ISI KOM6I/IHHpOBaHHOI>'I 3alllUThl OT
Bo3Oyauteneir OPBU, ycraHoBieHHME MOJCKYJSIpHBIX MexaHW3MOB (yHknuonupoBanus PHK-
COACPpIKAIINX BUPYCOB, BbI3bIBAIOIIHUX OCO6O OIIaCHBIC BaGOHGBaHI/IH YCJIOBCKA U )KUBOTHBIX.

JdemoHcTpaumnu

Tabnuuer u cxemsl: «/cnoap30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIJICHHOM IPOU3BOJCTBEY,
«Knerounas unxenepus», «I eHHass HHXXEHEPHSI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llomyyeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

JKckypeust «bUOTEXHOJIOTHS — BaKHEWINAas MPOU3BOAUTENbHAs CHJIA COBPEMEHHOCTU (HA
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT' U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHUS OOYYAIOIIUMHKCS TPOrPaMM
cpeaHero o0Iero oopazoBaHus: TUYHOCTHBIC, METAIPEMETHBIC U IIPEIMETHBIE.

B crpykType JMYHOCTHBIX pE3yJlbTaTOB OCBOEHHUS IMPOrPaMMbI MO OHOJOTHUH BBIIEIECHbI
CIICAYIOIINE COCTABJIAIONINE: OCO3HAHNE O0YYAIOIIUMHUCS POCCHUICKON TPaskAaHCKON MIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONPEIEICHUIO, Haluyue MOmueayuu K
00y4eHHIO OWOJIOTUH, YyeleHanpasieHnoe pa3eumiue BHYTPECHHUX YOSKICHUN JTMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEH M MUCTOPUYECKUX TPAJAULUN Pa3BUTHUS OMOJOTMYECKOTO 3HAHUS, 2OMOBHOCHb
U cnocobHocmb 00YJaIOLINXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTU IEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKaMH, MPHUCYLUIUMHU CHCTEME OHOJOTHYECKOro 0O0pa3oBaHUsl, Haauuue npasocoO3HAHUs
9KOJIOTUYECKOM KYJIbTYPBI, CHOCOOHOCMU CMABUMb IEIHA U CTPOUTH KU3HEHHBIE TITaHBbI.

JlnuHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMBbl MO OWOJIOTMU JOCTUTAIOTCSI B €IUHCTBE
y4eOHOW ¥ BOCIHTATEIHHOW JESATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJBTYPHBIMHA, HCTOPUYECKMMH M JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, INPUHATHIMUA B
o0miecTBe MpaBWJIaMd W HOPMAaMH TIOBEICHUS U CIIOCOOCTBYIOT TMpOIIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS W CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEW IO3UIMHU JINYHOCTH, MATPUOTH3MA U
YBOXEHUS K 3aKOHY M MPABOIMOPSAKY, YEJIOBEKY TpyJla W CTaplieMy IOKOJEHUIO, B3aUMHOTO
yBaXKeHHsI, OEpPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY HACJIEIUI0 U TPaJAULHUSIM MHOTOHAIIMOHAJIHHOTO
Hapoza Poccuiickoin denepanunu, IpUpoOIe U OKPYKAIOLIEH CpEE.

JlnuHOCTHBIE pPE3yibTaThl OCBOEHHUS Y4eOHOro mpeameTra «bUONIOTHS» MOIKHBI OTpa)KaTh
TOTOBHOCTh M CIOCOOHOCTh OOYyYaromMXCsi PYKOBOJCTBOBAThCS C(OPMHPOBAHHOM BHYTPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHUEHTAIlUW, MMO3UTUBHBIX BHYTPEHHHUX YOCKICHHM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, pacIIUpPEHHE KU3HEHHOTO
OMbITa W OMbITA ACATEIBHOCTH B IMPOLIECCE PEANN3alld OCHOBHBIX HANPABJICHWN BOCIUTATEIBHON
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpakaIaHCKOro BOCIIMTAHUS:

c(hOPMUPOBAHHOCTH TPAKAAHCKONW TO3UIMK 00YUYAIOIIEroCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 00I1eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIHOHHBIX TIIpaB W OOS3aHHOCTEH, YyBa)XXCHHWE 3aKOHA W
MIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON NEATEIHHOCTH TPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHrnr yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3UIMIO 10 OTHOUICHHUIO K SBJICHUSM COBPEMEHHOM
JKM3HHU U O0BIACHATH €€;

YMEHHE YYHUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
J0Jei ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSMHU U COLUATIBHBIM MOJI0KEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B TMIPOILECCE COBMECTHOTO BBIMIOJNIHEHUS Y4EOHBIX,
[T03HABATENIBHBIX M MCCIIEOBATENbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHUS K MHEHHUIO ONIIOHEHTOB
pu 00CYXIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TpakIaHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAKCHUS K
CBOEMY Hapoly, 4yBCTBA OTBETCTBEHHOCTHU niepels PoauHoM, ropaocTu 3a CBOM Kpaii, cBor0 Poauny,
CBOH S13BIK M KYJIBTYPY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOUICHUE K MPUPOJHOMY HACIEOUI0O W MaMSATHUKAM MNPUPOAbI, JOCTUKECHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBIICHHE M pPa3BUTHE OMOJIOTHH,
MMOHUMAaHUSI 3HAY€HUs OUOJIOTUH B MTO3HAHUH 3aKOHOB MPUPO/IbL, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
o01IecTBa;

uzeitHas yoe:xJEHHOCTh, TOTOBHOCTh K CIIY)KeHMIO M 3amure OTedecTBa, OTBETCTBEHHOCTDH 32
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIOCOOHOCTh OIICHMBATh CUTYAllMIO M TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHUPYACh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM DPOJIUTENSAM, CO3JAaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaaULMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOLUIECTBEHHBIX OTHOLICHUIA;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B Pa3HbBIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATh KaueCTBA
TBOPUYECKOMN JTUYHOCTH;

5) ¢usuyeckoro Bocnutanusi, GopMUPOBAHNUS KYJIbTYPbl 310POBbS M IMOIMOHAJIBLHOIO
Os1aromosty4ms:

MMOHMMAaHHUE W peau3alsl 370pOBOTO M 0Oe30macHoro olpa3a >XKM3HU (3I0pOBOE MHUTAHUE,
COONIOZICHHE TUTUECHUYECKHX TPaBUI M HOPM, COQJIAaHCHPOBAHHBIM PEXHUM 3aHATHNA W OTHbIXA,
perynspHas pusudeckast akTUBHOCTb), O€pPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUIEHUSI K
COOCTBEHHOMY (PM3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE [IEHHOCTH MPaBUJ WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOrO MOBEIECHUS B
CUTYALUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TOCIEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aIKOToJs,
HapKOTHUKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K AKTHBHOW JEATEIBbHOCTH TEXHOJIOTMYECKONM U COLIMAJIBHOW HAINPABIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOHSTH TAKYIO JIESITETLHOCTD;

UHTEpEC K pa3IuuHbIM cdepaM MNpoPecCUOHANbHON JeSTEIbHOCTH, YMEHHE COBEpUIaTh
OCO3HAHHBIN BBIOOP OyayIieli mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

HKOJIOTMYECKH I1ieJiecoo0pa3Hoe OTHOIIEHHE K TMPUPOAE KaK HCTOYHUKY KH3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMUS;

MOBBIIICHUE YPOBHSI 3KOJOTMYECKOW KYJIbTYphl: MNPUOOPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB ¥ OLICHKU WX BO3MOXKHBIX TTOCIIECTBUN JIJIs1 OKPYXKAIOLIEH Cpebl;

OCO3HaHUe TN100aTIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IyTel UX pelieHus;



CIIOCOOHOCTH HMCIIOJIb30BaTh NMPHOOpETacMble MPU M3YUYCHUH OMOJIOTUU 3HAHUS U yMEHHS MPH
pelieHny MpoOJeM, CBSI3aHHBIX C PAlMOHAJIBHBIM IMPUPOJOINOIB30BAHUEM (COOIIOCHUE IPABUI
IIOBE/ICHUS B MPUPOJIE, HAIIPABICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B DKOCHCTEMAX, OXpaHy BHJIOB,
IKOCHCTEM, Onocdepsl);

AKTUBHOE HEMPUATHE NEUCTBUM, MPUHOCIIIMX BPEN OKPYKAIOLIEH MPUPOJHON Cpelle, YMEHUE
MPOTHO3UPOBATh HEOJArONPUSITHBIE SKOJOTUYECKUE MOCEACTBUS NMPEANPUHUMAEMBIX ACUCTBUN U
MPEeIOTBPAIIATh HX;

HaJIM4YMe Pa3BUTOTO SKOJOTMYECKOrO MBIIICHUS, HKOJOTMYECKOM KYIbTYpbl, OIbITa
NESITEIbHOCTH ~ DKOJIOTMYECKOM  HAIpaBJIEHHOCTH, YMEHHUS  pYKOBOJACTBOBATbCSI MMH B
MO3HABATENbHON, KOMMYHHKAaTUBHOM M COIMANbHOM MpakTUKE, TOTOBHOCTH K YYacTHIO B
IIPaKTUYECKON AESITEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha JMaJore KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIIICHCTBOBAHUE SI3BIKOBOI M UMTATENIbCKOW KYNBTYPbl KaK CpeACTBa B3aWMOJAEHUCTBUSA
MEXY JIFOIbMU U TIO3HAHUS MHUPA;

MOHUMaHue crnenu@uKd OWOJOTHH KaK HayKd, OCO3HaHHS €€ poiau B (HOpMUPOBAHUH
palMOHATBFHOTO HAyYHOT'O MBIIUICHHUS, CO3JaHUM ILIEJIOCTHOTO MPEICTABICHHUS 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE IPHUPO/IbI, YeIOBEKa U 00IIEeCTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U
peleHn: mpodIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOeXKAEHHOCT, B 3HAUMMOCTH OMOJOTHMHM [UIsl COBPEMEHHOM UMBUIM3alMU: OOecreueHus
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHHE IEPCHEKTHBHBIX OWMOTEXHOJIOTUH, CHOCOOHBIX
pelars pecypcHble MpOoOJIeMbl pa3BUTHS 4YEJIOBEUECTBA, IMOUCKA IMyTeH BBIXOAAa W3 TJI00AIBHBIX
HKOJIOTHYECKUX MpoOsieM U obecredyeHus: mepexosa K YCTOHYMBOMY Pa3BUTHIO, PAIlOHAIBHOMY
MCIOJIb30BaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B IOJYYCHHM OHMOJIOTMYECKMX 3HAHMN B LESIX IOBBIIICHUA OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, KaK COCTaBHOM 4YacTd (PyHKIIMOHAITHHOU
IpPaMOTHOCTH 00ydarouuxcs, popMupyemMoit mpu U3y4eHun OUOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOAOB II03HAHHUS, HCIOJIB3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH  MCIOJB30BaTh IMOJydaeMble 3HAHUS JJIs aHaluu3a W OOBSICHEHUS SIBICHHUM
OKpY)KAIOIIET0 MHUpPa U MPOUCXOAAIMX B HEM HW3MEHEHMH, yMeHue Jenarb 00OOCHOBAHHBIE
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB U MMEIOIIMXCS IAHHBIX C IIETbI0 MOJYyYSHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIFHO MCIOIB30BATh OMOJIOTUYECKHE 3HAHUS JJISl PEIIeHUs: TpoOieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IIEHHOCTHM HAay4HOH JeATENbHOCTH, IOTOBHOCTb OCYIIECTBIATH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO A TEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpPa30BaHUI0 U CaMOOOpPa30BaHHIO, K
aKTUBHOMY TIOJyYEHUIO HOBBIX 3HAaHMM 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMH
NOoTPeOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3yiabTaTbl OCBOEHHUS YydeOHoro mpeamera «bHonorus» BKIIOYAIOT:
3HaYMMble s (OpPMHUPOBaHHMS ~ MHPOBO33PEHUS  OOYUAIOMIMXCS — MEKIUCIHUILTHHAPHBIC
(MexnpeMeTHbIC) O0IeHaYYHbIE MOHATH, OTPaXKAIOIUe IIeIOCTHOCTh HAYYHOM KapTUHBI MUpa U
cienn(UKy METOJIOB ITO3HAHMSI, HCIONB3YyeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTHS,
SIBIIGHUE, TIPOIIeCC, CUCTeMa, HAYUHbIN (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
WccaeoBaHue, HAOMIOJCHHUE, HW3MEpPEHHe, HKCICPUMEHT W JIpyrue); YHUBEpCaJIbHBIC Yy4eOHBIC
neiictBus (Mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIE), oOecreunBarone popMupoBaHue
(YHKIIMOHAILHOM TPaMOTHOCTH M COITMATBHOM KOMIIETCHIIMM OOYYaronIuXxcs; CIIOCOOHOCTh



o0y4arommxcs HMCIOJ30BaTh OCBOCHHBIC MEKIUCHUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS H
YHUBEpCalbHbIC YUeOHBIC JEHCTBUS B MO3HABATEIHLHON M COIMAIEHON TTPAKTHKE.

B pesynbrate wu3yueHuss OMOJOTMHM Ha YpOBHE CpeAaHero obmero oOpa3oBaHus Yy
oOyuvaromierocss OynyT chOpMHPOBaHBI ITO3HABATEIbHBIE YHHBEPCAIbHBIC YYE€OHBIEC JCUCTBUS,
KOMMYHHKATHUBHBIC YHUBEPCAJIbHBbIC Y4€OHBIC NEHCTBHUS, PETYISATUBHBIC YHUBEpCAIIbHBIE y4eOHBIE
NeMCTBUS, COBMECTHASI I€ATEIbHOCTb.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI CpPETHEro 0011ero o0pa3oBaHus JOTKHBI
OTpaXkaTh:

OBiaieHne YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE IeHCTBHUS:

CaMOCTOSITENTLHO  (OPMYITUPOBATh M  aKTyalIW3UpOBaTh MpoOJeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWUU 3HAHWHA MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHaIn3a, CHHTE3a,
CpaBHEHUs, KiIaccu(pUKaIMU, 0000IIEeHUS ), pACKPBIBATh CMBICT OMOJIOTHYECKUX MOHATUN (BBIIEIATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU TOHATUSIMH);

ONpeAeNATh IeNI JAESITEeIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUHM UX JOCTHUIKCHHUS,
COOTHOCHUTH PE3YyIbTAThI ICATEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS 17151 OOBsICHEHUSI (PAKTOB U SBJICHUI KUBON MPUPOIBL;

CTPOUTH JIOTHUECKHUE PACCYXKACHHsS (MHIYKTUBHBIC, NEAYKTHBHBIC, IO AHAJIOTHUH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PACCMATPUBAEMBIX SBJICHHSIX, (OPMYIUPOBATH BBIBOJBI U
3aKJTFOYCHUS,

MPUMEHITh CXEMHO-MOJICIbHBIE CpEICTBA JUIsl TMPEACTABICHUS CYIIECTBEHHBIX CBsI3ed U
OTHONIICHUN B HW3Y4aeMbIX OHMOJOTHMYECKMX OOBEKTaX, a TakkKe MPOTHBOPEUHMH Pa3HOTrO poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMALMOHHBIX UCTOUHUKAX;

pa3pabarhiBaTh IJIaH PEHICHHUS MPOOJIEMBI ¢ y4ETOM aHalu3a MMEIOIIMXCS MAaTePUABHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OIICHWBATh COOTBETCTBHE pE3YJIHTATOB LEJM,
OLICHHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBATh H BBINONHITH PAadOTy B YCIOBUSX pEATbHOTO, BUPTYAITbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHS:

BIIQJICTh HAaBBIKAMU Y4e€OHO-MCCIIEIOBATENLCKOH W TPOEKTHOM JEATEThbHOCTH, HAaBBIKAMH
paspelieHuss MpoOsieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
pElIeHUs TPAKTUIECKHX 33129, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

UCIIOJIb30BaTh DPA3JIMYHbIe BUIBl JACSITEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEOOPa30BAHUI0 W TMPUMEHEHUIO B YUYEOHBIX CHTyaIlUsiX, B TOM YHCJIE MPHU
CO3/IaHUU Y4EOHBIX U COIIMAIbHBIX TPOEKTOB;

(dbopMUpOBAaTh HAy4YHBIM TUI MBIIUICHUS, BIIAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOUEBBIMH
MOHSATUSIMH U METOJIaMU;

CTaBUTh W (HOPMYIHUPOBATh COOCTBEHHBIC 3a/ladyll B O0Opa30BaTEIbHON JCSATENBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H U aKTYyaJIM3UPOBATh 33724y, BEIBUTATh THIIOTE3Y €€
pellIeHrs, HaXOUTh apryMEHThI JJIs JI0Ka3aTelbCTBa CBOMX YTBEPKICHHM, 3a7aBaTh MapaMeTphl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XO/I€ PELICHUS 3a/lauM Pe3yIbTaThl, KPUTUYECKH OIICHUBATh UX
JOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€TICHANPABICHHBIA TOUCK TEPEeHOCa CPEICTB M CHOCOOOB JCWCTBHUS B
po¢eCCHOHANIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO U TIPAKTHUECKYIO 00IACTH KUZHEACATEILHOCTH;

YMETbh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JacTel;



BBIJIBUTaTh HOBBIC UJCH, MIPEUIaraTh OPUTHHAIBHBIC TIOJXO/bI M PEICHHUs, CTABUTH MTPOOIEMBI
Y 3a]1a4i, JOMYyCKAIOIINe ajJbTepHATUBHBIEC PEIICHUS.

3) paGora ¢ nngopmanmeii:

OPHUEHTHPOBATHCS B paA3IMYHBIX HMCTOYHHMKAX HHGoOpMauu (TEKCTe Y4eOHOro mocoous,
HAYYHO-TIONYJISIPHOW JUTEepaType, OHOJIOIMYECKHX CJOBapsX W CHPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B VHTEpHere), aHanMM3uWpoBaTh WHHOPMAIMIO pPA3TUYHBIX BHUIOB U (PopM
NPEJCTaBICHNS, KPUTUYECKH OLICHUBATH €€ JTOCTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

dbopMynupoBaTh 3ampockl U MPUMEHSTh pPa3IMYHble METOAbI MPH TMOHCKE U OTOOpe
Ouosiornyeckoit nHdopMaIu, He0OXOIUMMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

NpUOOpeTaTh OMbBIT HCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpaATh  ONTUMAJIBHYIO  (OpPMY  TPEICTaBICHUS  OMOJIOTHYECKOU
uHpopmanuu (cxemsl, rpaduKy, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAy4yHBIA $3bIK B KauecTBE CpeACTBa IMpH padore ¢ OHOIOrHYecKoit
uHpopMalMel: MPUMEHATh XUMHUYECKHe, (U3NYECKHEe M MaTeMaTHUeCKUE 3HAKHM U CHUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIIONB30BaTh M  MPeoOpa3oBhIBATh  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BJIa/IETh HaBBIKAMU PACMO3HABAHUS U 3aIIUTHI MHPOpMAIUU, HHHOPMAITMOHHON O€30MacHOCTH
JIMYHOCTH.

OBiageHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCceX cdepax >KM3HU, AKTUBHO y4aCcTBOBATh B AHAJIOTE WM
JMCKYCCHH TIO CYIIECTBY 00CYKAaeMOi TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKJICHUS
OTHOCHUTENIbHO BBIMIOJHEHUS MpeajaraeéMoil 3aaaud, Y4YUTHIBaTh HHTEPEChl M COTIACOBAHHOCTD
MO3UIMN APYTHX YYACTHUKOB IMAJIOTA MU TUCKYCCUN);

pacrno3HaBaTh HeBepOaJibHbIE CpelcTBa OOLICHHS, TOHUMAaTh 3HAUYEHHE COLMAIbHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyallui, yMeTh CMATrdaThb KOH(QUIMKTBI U BECTH
MIEPETOBOPBL;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMHU OOLICHUS M B3aUMOJCHCTBHUS, TIOHUMATh HAMEPEHUS IPYTUX
JMoAel, TPOSBIATh YBAXKUTEIbHOE OTHOILIEHHWE K COOeceIHMKY U B KOPpEKTHOHl ¢dopme
(bopMyIHpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMAaTh M HCIOJIb30BAaTh MPEUMYIIeCTBAa KOMAaHIHOM M WMHIMBUIYyaJbHOW pabOThl MpH
pemeHn OMOJOTHYECKOW MpOoOJieMbl, OOOCHOBBIBAaTh HEOOXOJMMOCTH NMPHUMEHEHHS! TPYHIOBBIX
(dhopM B3aUMOJICHCTBYSI PY PEIICHUH YICOHOW 3a/1a4u;

BBIOMPAaTh TEMATUKYy M METOJbl COBMECTHBIX JACUCTBUI C y4éToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)J10T0 4jeHa KOJUIEKTHBA;

NPUHUMATDH 1T COBMECTHOU NIEATENbHOCTH, OPTaHU30BBIBATh U KOOPJMHUPOBAThH JEHCTBUS
1o e€ TOCTUKEHUIO: COCTABIIATH IJIaH JIEHCTBUH, pacpeeNsiTh POJid ¢ YUETOM MHEHUN YUYaCTHUKOB,
00CYXKIaTh pe3yIbTaThl COBMECTHOM PaboThI;

OLICHUBATh KaueCTBO CBOETO BKJAaJa M Ka)JOro y4yaCTHHKAa KOMaHJbl B OOIIMN pe3ynabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OIEHHBATh HJAEU C TO3ULIUUM HOBU3HBI, OPUTHHAJILHOCTH,
IIPAaKTUYECKOU 3HAUMMOCTH;

OCYILIECTBIISITh MMO3UTUBHOE CTPATErHUECKOe MOBEJCHHE B PA3IUYHBIX CUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM.

OBnajjeHne YHMBePCAJIbHBIMH Pery/siTUBHBIMU JAeiiCTBUSMM:

1) camoopranm3amus:

MCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JJIS BBISBICHUS NPOOJIEM U UX PEIICHUs B )KU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;



BBIOMpPAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUHN 1IEJEBBIC M CMBICIOBBIE YCTAHOBKM B CBOMX
NEHCTBUSX W TOCTYNKAax IO OTHOIICHHWIO K JKMBOM TPUPOJZIE, CBOEMY 3IOPOBBIO U 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYILECTBJIATh IO3HABATENIbHYIO JAESITENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7ayll B 00pa30BaTEIbHON JESATEILHOCTH M JKU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBJIATHh IUIAH PEHICHUS MPoOJeMbl C yYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEIITOYTCHHIA;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsIM;

paciupsaTh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIUPOKOW SPYIUIMH B Pa3sHBIX 00JacTAX
3HaHWH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYallMsM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YyIHTATOB LIEISIM;

BJIa/IETh HaBBIKAMHU IMO3HABATEJIbHON peQIIeKCMH KaK OCO3HAHMS COBEPIIAEMBIX IACHCTBUM U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAHUH, MCIIOIB30BaTh NPUEMBI pe(IeKCHu I
OLIGHKH CUTYyalllH, BEIOOpA BEPHOTO PEILIECHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PEILICHHS 10 UX CHU)KEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

3) npuHATHE cedsl U IPYTHX:

MPUHUMATD ce0sl, TOHUMAas CBOU HEAOCTAaTKU U JIOCTOWHCTBA;

MIPUHUMATH MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro 4eloBeKa.

MHNPEIMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COJAEp)KaHUS yueOHoro mnpenmera «buomorus» Ha
yrIyOJIEHHOM YpPOBHE OPHUEHTHPOBAaHBI Ha oOOecredeHre MpOo(HIBHOTO OO0y4YeHHUS OOyYaroIIHXCs
O6uosiornu. OHM BKIIIOYAIOT: crieU(pHUUEcKue isi OMOJOTHH Hay4HbIE 3HAHHS, YMEHHS M CHOCOOBI
NEHCTBUI MO OCBOEHHIO, MHTEPIpPETAluu U TpeoOpa3oBaHUIO 3HAHUM, BUIbI NEATEIHLHOCTU IO
MOJIYYCHUIO HOBBIX 3HAHWW W WX MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B peaTbHBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yabTaThl IPEICTaBICHbI 10 TOaM U3yUeHUS.

[IpenmeTHbie pe3ynbTaThl OCBOCHUs yueOHOro mpeamera «buomnorus» B 10 Knacce NOMKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUWA O MECT€ M POJM OMOJIOTUH B CHCTEME ECTECTBEHHBIX HayK, B
(bOpMHPOBAaHUM €CTECTBEHHO-HAY4YHON KapTHUHBI MHpA, B TIO3HAHUM 3aKOHOB MPHUPOAbI U PELICHUH
npobJeM panMoHAIBFHOTO MPUPOAONOIL30BAHUSA, O BKJIANE POCCUHCKUX U 3apyOekHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJaJICHUE CHUCTEeMOH OMOJIOTMYECKUX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIOJAraroIIne
OMOJOrMYecKre TEPMHUHBI W TMOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTa0oJu3M, TOMEOCTas,
CaMOPETyJISLMs, CaMOBOCIIPOU3BEJICHHE, HACIEACTBEHHOCTh, M3MEHYMBOCTb, POCT U DPAa3BHUTHUE),
ouonornueckue Teopuu (kinerounas teopus T. [1IBanna, M. llneitnena, P. Bupxosa, xpomocoMHas
Teopusi HacneacTBeHHocTH T. Moprana), yuenust (H. M. BaBunoBa — o meHTpax MHOrooopasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHOOOPa3Usi MOTOMKOB IEPBOrO MOKOJIEHUS,
pacIienyieHHsl, YUCTOTHI raMeT, He3aBUCHUMOT0 HacienoBanus ['. MeHens, TOMOJIOTHYECKUX PsI0B B
HacneacTBeHHOM n3MeHurnBoct H. WM. BaBmiioBa), mpuHITUIIEI (KOMIUIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJAMU HAYYHOTO IIO3HAHUS, MCIIOJIB3YEMbIX B OHOJIOIMYECKHX
HCCTIE0OBAHUSX JKUBBIX 00BEKTOB (ONMCaHUE, U3MEPEHUE, HAOIIOICHUE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIC NPU3HAKH: BUPYCOB, KIETOK IPOKAPUOT U 3IYKApHUOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OpPraHM3MOB, B TOM 4Hcie OakTepHii, rpuOOB, pacTeHuM,



KMBOTHBIX W YEJIOBEKAa, CTPOCHHUS OPraHOB M CHCTEM OpPraHOB pPAcTEHUH, XKMBOTHBIX, YEIOBEKa,
MIPOIIECCOB JKU3HEACATEIBHOCTH, TIPOTEKAIONINX B OPraHU3MaxX PacTEHH, )KMBOTHBIX W 4YeJIOBEKa,
OMOJIOTMYECKUX MPOIECCOB: 0OOMeHa BemiecTB (MeTabosin3M), MpEeBpalleHUs] YHEPruu, OpOoXKeHUs,
aBTOTPO(HOTO W reTepoTpodHOTO THIOB MUTaHUA, (POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHesa, 3MOpHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHS, WHAWBUIYAIBHOTO
pa3BUTH OpraHn3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHS TEHOB, IeTepO3Kca, HCKYCCTBEHHOTO 0TOOpA;

YMEHHE YyCTaHAaBIMBATh B3aUMOCBSI3M MEXKAY OPraHOWJaMU KIETKH M UX (YHKIUSMHU,
CTPOCHUEM KIIETOK PAa3HBIX TKAaHEH W MX (QYHKIUSAMH, MSKIAY OpraHaMH U CHCTEMaMH OPraHOB y
pacTeHMIA, )KUBOTHBIX M YEJIOBEKAa U UX (PYHKIMSAMH, MEXIY CUCTEMaMU OPTaHOB M UX (PYHKIIHSIMH,
MEXy dTallaMd OOMEHa BEIIECTB, ATAllaMH KJIETOYHOTO IMKJIA M XHU3HCHHBIX IIMKJIOB OPTaHU3MOB,
3TarnaMy SMOPHUOHANBHOTO PA3BUTHS, TEHOTHIIOM U (PEHOTHIIOM, (EHOTHIIOM U (aKTOpPaMU CPEJbl
o0OUTaHUS,

YMEHHE BBISBISATh OTIMYUTEIbHBIC TPU3HAKU >KUBBIX CHUCTEM, B TOM 4YHUCIIE PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOUIME AapPTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JIJISl TOKA3aTeIbCTBA POJCTBAa OPTaHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYIIIT,

YMEHHE pelaTh OMOJIOTMYECKHUE 3a/lauM, BBISBIATH MPUYMHHO-CIEACTBEHHBIC CBS3H MEXKIY
UCCIIEYeMbIMH OMOJIOTHYECKMMH TIPOIIECCAaMH W SIBIICHUSIMH, JIeJaTh BBIBOJABI M TPOTHO3BI Ha
OCHOBAHHUU TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBITIOJIHATH J1a00paTOpHBIE U MPAKTUYECKHE pabOThI, COOMIOAATh MpaBuiia mpu padboTe
C Y4eOHBIM U J1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIICPUMEHTAIBHBIMH CPEJCTBAMU, (POPMYITHPYS
1eJIb UCCIICIOBaHMS, aHAJTM3UPOBATh MOJyYCHHBIE PE3YyJIbTATHI U I€7aTh BHIBOBI;

yMEHHE YYacTBOBaTh B Yy4eOHO-HCCIEIOBATEIHCKONH paboTe MO OHOJIOTHH, JKOJIOTHH |
MEIUIMHE, TPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W IMYOJMYHO NPEACTABIATH
MOJTyYCHHBIC PE3yJIbTAaThl HA YICHUYECKUX KOH(DEPEHIUX;

YMEHHE OLIEHUBATh 3TUYECKUE aCTEKThl COBPEMEHHBIX MCCIIEOBAaHUI B 00JIACTH OMOJIOTHH U
MEIUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOOTBOPEHUE, HANIPABICHHOE M3MEHEHUE TeHOMa |
CO3JIaHHE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccHOHaTbHON IesATEeIbHOCTH B
o0nacTi OMOJOTHM, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIbCKOTO XO3SAHCTBA, MHUILEBOM
MPOMBIIIICHHOCTH, YIITYOJIATh MO3HABATENBHBIH MHTEPEC, HANpaBJIICHHBIH Ha OCO3HAHHBINA BBIOOD
COOTBETCTBYIOLIEH Mpodeccud U MPOAODKEHHE OHOJOTHYECKOro OOpa3oBaHMs B OpPraHU3aLUAX
cpenHero mpohecCuOHaIBLHOTO U BBICIIETO 00pa30BaHUs.



TEMATHYECKOE IIVTAHUPOBAHHUE. 10 KJIACC

KoanuecTBO 4acoB

Ne
wn HaumeHoBaHue pa3/iesioB U TeM NPOTrPaMMbI Beero Konrpoabueie  IIpakTuuyeckue JyeKTpOHHbIe (LM pPOBbLIE)
padoThI padoThI o0pa3oBaTejibHbIE PeCypPChI
1 buonorus kak Hayka 1 https://resh.edu.ru/subject/5/10/
2 JKuBbIe CUCTEMBI M UX U3YUYCHUE 2 https://resh.edu.ru/subject/5/10/
3 Buosorus knerku 2 0.5 https://resh.edu.ru/subject/5/10/
4 XUMHUYECKash OpraHu3amus KJICTKH 10 1 https://resh.edu.ru/subject/5/10/
5 CrpoeHre U GYHKIIUU KICTKA 8 2 https://resh.edu.ru/subject/5/10/
g  OOMCH BEIICCTB M MPEBAIICHHE SHEPIUH B 9 1 https:/resh.edu.ru/subject/5/10/
KJIETKE
7 E;;:;jCTBeHHa’I nH(popManus i peannsauus ¢ b 9 0.5 https://resh.edu.ru/subject/5/10/
8 JKM3HEHHBIN IUKIT KIETKU 6 1 https://resh.edu.ru/subject/5/10/
9 CtpoeHue U QyHKIMHA OPraHU3MOB 17 1.5 https://resh.edu.ru/subject/5/10/
10 Pa3MHOKeHME U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/subject/5/10/
11 T'enemnia — Hayka 0 HACTC/ICTBEHHOCTH 1 2 0.5 https://resh.edu.ru/subject/5/10/
HW3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://resh.edu.ru/subject/5/10/
14 I'enernka yenoBeka 3 0.5 https://resh.edu.ru/subject/5/10/
15 Cenexiysi OpraHM3MOB 4 1 https://resh.edu.ru/subject/5/10/
16 BUOTEXHOIOTHS M CHHTETUYECKAs OUOJIOT U 4 https://resh.edu.ru/subject/5/10/
17 Pe3epBHOE Bpemst 1 https://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 0 13
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IHOYPOYHOE IIVTAHUPOBAHHUE. 10 KJIACC

Koan4yecTBo 4acoB

Hara DJIeKTPOHHbIe U (pPOBbIE
13?1 Tewa ypoka Bcero I:I(;HPT: 60;:;: Hpa;:ﬁlz';icllme U3YYEeHUs oOpa3oBaTe/ibHbIE pecypchbl
1 BHOJIOTHS KaK KOMIUICKCHAA HayKa i Kak 1 https://resh.edu.ru/subject/5/10/
4acTh COBPEMEHHOT0 00I1IecTBa
2 YKHBEIC CHCTEMEL 1 HX CBONCTBA 1 https://resh.edu.ru/subject/5/10/
3 YpoBHEBas OpraHU3aIUs KUBBIX CHCTEM 1 https://resh.edu.ru/subject/5/10/
4 Hcropust OTKPBITUS U U3YUEHHS KICTKU. 1 https://resh.edu.ru/subject/5/10/
Knerounas teopus
MeToabl MOJIEKYIIIPHOM M KIIETOYHOMN https://resh.edu.ru/subject/5/10/
o6uonoruu. [IpakTrueckas pabora
«M3y4yeHre METOI0B KJIIETOYHOU OMOJIOTHH
5 1 0.5
(xpomarorpadusi, snexkrpodopes,
nuddepeHnranibHoe IEeHTPUGYTUpOBaHUE,
[TLIP)»
6 X UMIUCCKI COCTAB KITETKH 1 https://resh.edu.ru/subject/5/10/
- MuHepalibHbIE BEIIECTBA KIIETKH, HX 1 https://resh.edu.ru/subject/5/10/
Ouosoruyeckas poib
OpraHuyecKye BelecTBa KIeTKH — OCJIKH. https://resh.edu.ru/subject/5/10/
8 JlaGopaTopHas pabora «OO0Hapyx)eHne 1 05
OEIIKOB C TIOMOIIBIO KAY€CTBEHHBIX '
peaxuuii»
9 CoiicTBa, Ki1accupuKanys u GyHKIAN 1 https://resh.edu.ru/subject/5/10/
OenKkoB
10 OpraHuyecKue BenecTsa KJIeTKH — 1 https://resh.edu.ru/subject/5/10/
YTJIEBOJIBI
11 OpraHuyecKkme BenecTsa KJIeTKH — 1 https://resh.edu.ru/subject/5/10/

JINTIU ABI
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Hyxkneunossie kucnorsl. JJHK u PHK.
JlaboparopHas pabota «MccrnenoBanme

https://resh.edu.ru/subject/5/10/

12 HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX U3 05
KJICTOK Pa3JIUYHBIX OPTaHHU3MOBY
Crpoenue u pynkimuu ATD. [Ipyrue https://resh.edu.ru/subject/5/10/
13
HykieosuaTpudocdars (HTD)
14 CeksenupoBanue JIHK. MeTopI TeHOMUKH, https://resh.edu.ru/subject/5/10/
TPAHCKPHUIITOMUKHU, IPOTCOMUKU
15 MeToJIBI CTPYKTYPHO# GHOTOTHH https://resh.edu.ru/subject/5/10/
16 Tuner knetok. [IpokapuoTndeckas KiieTka https://resh.edu.ru/subject/5/10/
CTpoeHue SyKapuOTUIECKOW KIICTKH. https://resh.edu.ru/subject/5/10/
17 [IpakTuueckas padota «3yueHne CBOKWCTB 0.5
KJIETOYHOW MEMOpPaHBI»
18 TTOBEPXHOCTHBIH AMIAPAT KIETKH https://resh.edu.ru/subject/5/10/
OnHOMEMOpaHHBIE OPTaHOM/IBI KJICTKH. https://resh.edu.ru/subject/5/10/
19 [Mpaktuueckas pabora «M3yueHue 05
JIBY)KEHUS IIUTOIIA3MBI B PACTHTEIHHBIX '
KJICTKax»
[TosyaBTOHOMHBIE OPTaHOU/IBI KJICTKU: https://resh.edu.ru/subject/5/10/
MUTOXOH/IPHH, TUIacTH IBL. JIabopaTopHast
20 0.5
paborta «VccnenoBaHue mia3Monn3a u
JIeTIa3MOJTN3a B PACTUTEIBHBIX KIETKAX»
21 HeMeMOpAHHbIE OpraHOuIbl KICTKH https://resh.edu.ru/subject/5/10/
29 Crpoee 1 byHKIHH 1pa https://resh.edu.ru/subject/5/10/
CpaBHHTEIbHAS XapaKTEPUCTHKA KJICTOK https://resh.edu.ru/subject/5/10/
23 sykapuoT. Jlaboparopuas pabora 05
«M3ydyeHne cTpoeHus KJIIETOK pa3ImIHbIX '
OpPraHU3MOB»
24 ACCUMUJISIIINS ¥ TUCCUMUIISLINAS — JBE https://resh.edu.ru/subject/5/10/

CTOpOHBI MeTabonmu3Ma. Tumnbsl oOMeHa
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BemecTB. JlabopaTopHas paborta «M3ydenne
KaTaJTUTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpUMepe aMUIIa3bl UITH KaTajasbl)

DepMEeHTaTUBHBIN XapaKTep peaKmil
KJIETOYHOTO MeTabou3Ma. JlaboparopHast

https://resh.edu.ru/subject/5/10/

25 pabora «3yuenue hepMEeHTaTUBHOTO 0.5

pacIieryIeHus IIEPOKCUIa BOJAOPOIA B

PACTUTENBHBIX M JKUBOTHBIX KIIETKAX)
26 benku-akTHBAaTOPHI U OCIKU-UHTHOUTOPHI https://resh.edu.ru/subject/5/10/
27 ABTOTPO(DHBIIf THIT OGMEHA BEMECTR https://resh.edu.ru/subject/5/10/
28 DOTOCHHTES https://resh.edu.ru/subject/5/10/

XemocunTes. JlabopatopHas pabota https://resh.edu.ru/subject/5/10/
29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5

XEMOCHHTE3a»

AHa’poOHBIE OpraHu3Mbl. Buibl OposkeHHS. https://resh.edu.ru/subject/5/10/
30 JlaGopaTtopHnas pabora «CpaBHEHHE

MIPOIIECCOB OPOKECHHUS M JIBIXAHUS
31 AdpoOHBIC OpraHU3MBI. JTaIlbI https://resh.edu.ru/subject/5/10/

SHEPIreTHYECKOro oOMeHa

DHeprust MeMOPaHHOTO TPaIUCHTA https://resh.edu.ru/subject/5/10/
32 npoTtoHoB. Cunte3 AT®: pabota mpOTOHHOMH

AT®-cuHTa3sl
33 PeaKIliu MaTpHUHOTO CHHTE3A https://resh.edu.ru/subject/5/10/
34 Tpanckpunius — marpuuabiii cuaTe3 PHK https://resh.edu.ru/subject/5/10/
35 TpaHCIsIAs 1 68 FTarbI https://resh.edu.ru/subject/5/10/
36 KonupoBanue amuHOKUCIOT. Ponb pubocom https://resh.edu.ru/subject/5/10/

B OMocuHTe3e Oenka
37 Opranu3anus reHoMa y POKapHoT U https://resh.edu.ru/subject/5/10/

9YKapHOT
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MornekynsipHble MEXaHU3MBbI SKCIIPECCUH

https://resh.edu.ru/subject/5/10/

38 T€HOB Y 9YKapHOT

Bupycel — BHekIieToOuHbIE GOPMBI JKU3HU U https://resh.edu.ru/subject/5/10/
39 obnuraTHbIe Mapa3uThl. [IpakTHyeckas 0.5

pabota «Co3iaHue MOJIeIM BUpYCa»
40 BupycHsbie 3a001eBaHuUs YEIIOBEKA, https://resh.edu.ru/subject/5/10/

’KUBOTHBIX, PACTCHUI
41 HanotexHosoruu B OMOJIOTHHN U METUITTHE https://resh.edu.ru/subject/5/10/
42 WK U3HEHHD LK KIETKH https://resh.edu.ru/subject/5/10/
43 Marpuansiii cuares JIHK https://resh.edu.ru/subject/5/10/

Xpomocomel. JlabopaTopHast padota https://resh.edu.ru/subject/5/10/
44 «M3y4eHne XpoMoCOM Ha TOTOBBIX 0.5

MHKpOIIpeTapaTax»
45 TleneHHe KIETKH — MHTO3 https://resh.edu.ru/subject/5/10/

Tumnb! kieTok. KaproknHes u UTOKHHES. https://resh.edu.ru/subject/5/10/
46 JlaGopatopHas pabora «Habnronenue 05

MHTO32 B KJIETKaX KOHYHMKA KOPEIIKa JTyKa '

(Ha TOTOBBIX MHKpOIIpenaparax)
47 Perysims U3HEHHOTO THKIA KIETOK https://resh.edu.ru/subject/5/10/
48 OpraHH3M KaK IMHOE I[ET0e https://resh.edu.ru/subject/5/10/
49 Txanu pacrenwuii. JJaboparopHas pabota 05 https://resh.edu.ru/subject/5/10/

«M3yueHne TKaHel pacTeHUI» '

TkaHU )KMBOTHBIX U YEJIOBEKA. https://resh.edu.ru/subject/5/10/
50 JlaGopatopHas pabota «3yueHue TkaHe 0.5

KHUBOTHBIX»

Opranbl. Cucremsl opranos. JlaboparopHas https://resh.edu.ru/subject/5/10/
51 pabota «M3yueHne opraHoB I[BETKOBOTO 0.5

pacTeHUsI»
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https://resh.edu.ru/subject/5/10/

52 Ormopa Tena opraHu3MOB

53 JIBUOKCHHE OTaHH3MOB https://resh.edu.ru/subject/5/10/

54 TTHTaHHE OPraHH3MOB https://resh.edu.ru/subject/5/10/

55 [TuTaHue MO3BOHOYHBIX JKMBOTHBIX. https://resh.edu.ru/subject/5/10/
[InmeBapuTenbHas CUCTEMA YEIOBEKa

56 JIbIXAHHE OPraHH3MOB https://resh.edu.ru/subject/5/10/

57 JIpIxaHH€e MO3BOHOYHBIX )KHBOTHBIX U https://resh.edu.ru/subject/5/10/
YeJIoBeKa

58 TpPaHCTIOPT BEMIECTR y OPrAHH3MOB https://resh.edu.ru/subject/5/10/

59 KpoBeHocHas cucTemMa Mo3BOHOYHBIX https://resh.edu.ru/subject/5/10/
JKNBOTHBIX U YCJIOBCKA

60 Bhiie/IcHUE Y OPraHu3MOB https://resh.edu.ru/subject/5/10/

61 3anTa y OPraHH3MOB https://resh.edu.ru/subject/5/10/

62 VIMMyHHAS CHCTEMA UeITOBEKA https://resh.edu.ru/subject/5/10/

63 PasIpaskMMOCTD H PErYIALHS Y OPraHH3MOB https://resh.edu.ru/subject/5/10/

64 I'ymopanbHast peryisuus 1 S3HJOKPHHHAS https://resh.edu.ru/subject/5/10/
CUCTEMa KUBOTHBIX M YEIIOBEKA

65 DOPMBI PA3MHOMKEHUS OPTAHH3MOB https://resh.edu.ru/subject/5/10/

66 TT010BOG Pa3MHOKEHHE https://resh.edu.ru/subject/5/10/

67 Meiios https://resh.edu.ru/subject/5/10/
['ameTorenes. OOpa3oBaHue U pa3BUTHE https://resh.edu.ru/subject/5/10/

68 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 05

«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

69

WuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

https://resh.edu.ru/subject/5/10/

70

3akjajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JINCTKOB

https://resh.edu.ru/subject/5/10/

71

Poct u pa3ButHe )xuBoTHBIX. JIJabopaTopHas
pabota «BpIsSBIEHUE MPU3HAKOB CXOJICTBA
3apoJIbIIel TO3BOHOYHBIX KUBOTHBIX)

0.5

https://resh.edu.ru/subject/5/10/

72

PazmHoXeHUe U pa3BUTHE PACTCHUN.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXECHHS BBICIINX PACTCHUN

0.5

https://resh.edu.ru/subject/5/10/

73

Hcropus CTaHOBJIEHUS U PA3BUTHUS T€HETHKU
KaK HayKu

https://resh.edu.ru/subject/5/10/

74

OCHOBHBIC IOHSTHUS U CUMBOJIBI TCHETHKH.
JlaGoparopHas pabota «J{po3oduna kak
OOBEKT T€HETUUECKUX MCCIICIOBAHHI

0.5

https://resh.edu.ru/subject/5/10/

75

3aKOHOMEPHOCTH HACJIEI0BaHUs TPU3HAKOB.
MoHornbpuaHOe CKpeIrBaHue.
[IpakTuueckas padora "U3yuenune
pPE3yNIbTaTOB MOHOTUOPHTHOTO
CKpenuBanus y apo3oduibr”

0.5

https://resh.edu.ru/subject/5/10/

76

[{uTonornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpPEILMBaHUS

https://resh.edu.ru/subject/5/10/

77

AHanusupyroliee ckpeniuBanue. Hermonnoe
JOMUHUPOBaHHE

https://resh.edu.ru/subject/5/10/

78

Jurnbpumnoe ckpemmBanue. [Ipaktnyueckas
pabota «M3ydyeHue pe3yibTaToB
JUTHOPHUIHOTO CKPEIIUBAHUS Y
JPO30(HITBD»

0.5

https://resh.edu.ru/subject/5/10/

79

[{uTonorndeckre OCHOBBI TUTHOPUTHOTO
CKpELIUBAHUS

https://resh.edu.ru/subject/5/10/

80

CHGHHGHHOG HaCJICOAOBAaHUC IPU3HAKOB

https://resh.edu.ru/subject/5/10/

81

XpOMOCOMHasI TEOPHST HACJIEACTBEHHOCTH

https://resh.edu.ru/subject/5/10/
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82

I'enetuka noma

https://resh.edu.ru/subject/5/10/

83

TI'enoTun kak OCJIOCTHaA CUCTEMaA

https://resh.edu.ru/subject/5/10/

84

I'eneTnyeckuii KOHTPOJIb Pa3BUTUS
PACTCHMI, )KUBOTHBIX U YEJIOBEKA

https://resh.edu.ru/subject/5/10/

85

H3MeHunBOCTD MpU3HAKOB. Buabl
N3MEHUYNBOCTH

https://resh.edu.ru/subject/5/10/

86

MopaudukarmonHas ”3MEHUYNBOCTh

https://resh.edu.ru/subject/5/10/

87

BapuauvoHHbI psif U BapUALIMOHHAS
KkpuBas. JJaboparopHas pabota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHUYUBOCTH.
[TocTpoenne BapuaOHHOTO psija u
BApUAIMOHHON KPUBOW»

0.5

https://resh.edu.ru/subject/5/10/

88

['eHOTHIIMYECKAs N3MEHUYNBOCTD.
KomOuHaTHBHAs N3MEHYNBOCTD

https://resh.edu.ru/subject/5/10/

89

MYTaI_II/IOHHaSI NU3MCHUYUBOCTD.
[IpakTrueckas pabora «MyTaruu y
Ipo30¢ Uikl (Ha TOTOBBIX
MHUKpOIIpenaparax )»

0.5

https://resh.edu.ru/subject/5/10/

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca.
DNuUreHeTrKa U SJIIUreHOMUKA

https://resh.edu.ru/subject/5/10/

91

I'eneruka uenoBeka. [IpakTudeckas padbora
«CocTraBiieHrEe U aHAJIN3 POIOCTOBHOM

0.5

https://resh.edu.ru/subject/5/10/

92

MeTtoasl METUITMHCKON T€HETUKHU

https://resh.edu.ru/subject/5/10/

93

3HaquI/Ie MeI[HI.[PIHCKOfI TCHCTHUKU B
NPEIOTBPALICHUN U JICYEHUU TCHETHIECKHUX
3200J1€BaHUI YEJI0OBEKA

https://resh.edu.ru/subject/5/10/

94

OCHOBHBIC TIOHSITHS CETICKIIHH.
JlaboparopHnas pabota «3y4ueHue copToB
KyJIbTYPHBIX PACTCHUH U TOPOJT TOMAIITHUX
KHUBOTHBIX»

0.5

https://resh.edu.ru/subject/5/10/
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Metompl CeeKIIMOHHON pabOTHI.

https://resh.edu.ru/subject/5/10/

95 JlaboparopHnas pabota «3y4ueHne MeTo10B 1 0.5
CEJIEKIIMU PACTCHUI»
JIOCTYOKEHUS CEIEKIIMH PACTCHHUI U https://resh.edu.ru/subject/5/10/
96 XKHUBOTHBIX. [IpakTuueckas pabora 1
«ITpuBHBKa pacTeHuU»
97 CoxpaHeHue, H3yueHHE U UCIIOIb30BaHUE 1 https://resh.edu.ru/subject/5/10/
TCHETHYECKUX PECYPCOB
buorexHonorus Kak Hayka U OTpacib https://resh.edu.ru/subject/5/10/
98 npou3BojcTBa. [IpakTuueckas pabora 1 0.5
«M3yueHne 00beKTOB OMOTEXHOIOTUN
99 OCHOBHbBIC HANPaBJICHUS] CHHTETHYECKOU 1 https://resh.edu.ru/subject/5/10/
Ounoaorun
100 = XpomocomHas ¥ TeHHAs] HHKEHEPUS 1 https://resh.edu.ru/subject/5/10/
101 MeHUMHCKHE GHOTEXHONOIHH 1 https://resh.edu.ru/subject/5/10/
102 PeseprHblit ypok. [ToBTOpeHne, 06001meHMe, 1 https://resh.edu.ru/subject/5/10/
crucTeMaTU3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buosorus, 10 knacc/ Beiconkas JI.B., Jpmviun .M., PyBunckuii A.O. u
npyrue; noa peaakuuent lHlymnaoro B.K., JIpimimuna .M., AKurnoHepHoe

obmectBo «M3narenscTBO «IIpocBemienne»

METOANUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
buonorusa. Meronnueckue pekomenaauuu. 10-11 kmacesl. (YMK nox pen.

B.K. lllymHoro, yriry0JIeHHbIN YPOBEHB)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/10/
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