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MHNOACHUTEJBbHAS 3AIIMCKA

[Iporpamma mo yueObnomy nipeamety "buonorus" (nanee - OuMoa0rHs) Ha YPOBHE CPEAHETO
obmiero obpazoBanus pazpadborana Ha ocHoBe DenepanbHOTO 3aKk0Ha OT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yueOHoro npeamera «buonorus» u OCHOBHBIX MOJIOKEHUH (enepalibHOI paboyeil mporpammbl
BOCIIUTaHHUSL.

VYuebubiii npeamer «buomorusty yrinyonéuanoro ypoHs wu3ydenus (10-11 kimaccer)
SBIISICTCS OJTHUM W3 KOMIIOHEHTOB NpeAMeTHON obnactu «EcTecTBeHHO-HAy4YHBIE MPEIMETHI.
Cormacao monoxerusiMm PI'OC COO mnpoduiabHble ydeOHBIE MPEAMETHI, H3y4aeMble Ha
yrIIyOJIEHHOM YpOBHE, SIBISIOTCS ciocoOoM muddepeHnuanun o0ydeHus: Ha YPOBHE CPEIHETO
o0uiero o0pa3oBaHMsl M MpPU3BaHbBl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpeIHUM MPOPECCHOHATBHBIM M BBICIIUM OOpa3oBaHueM. B To xe Bpems
KKl U3 3TUX Y4eOHBIX MPEAMETOB JIOJKEH ObITh OPUEHTUPOBAH HA MIPUOPUTETHOE PELICHHE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PAa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX C NMpodopueHTaLUEH
oOydarolmuxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH o00JacT Hay4HOTO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHON, JKOJOTHEH, IMCUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[IporpamMma no yue6HOMy npenmerty "buonorus" naér npeacraBieHue o LENU U 3ajadax
U3ydeHus yueOHoro npeamera «buonorus» Ha yriyOlEHHOM YpOBHE, OmpeenseT 00a3aTebHOe
(MHBapuaHTHOE) NPEIMETHOE COJEpXKAHUE, €ro CTPYKTYpUpOBaHUE IO pa3jieiaaM U Temawm,
pacmpezienieHue o KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yYeHHs Y4eOHOTO MaTepuaia
C Y4€TOM MEXIpPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOEHHOCTeH oOywaromuxcsa. B mporpamme mo Ouosnoruu peaau3oBaH MPUHIUI
MIPEEMCTBEHHOCTH C H3Y4YCHHEM OWOJIOTUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHMA,
Omarojmaps 4eMy [pPOCMATPUBAETCs  HAIMPaBICHHOCTh HAa  TOCIEAYIOIIee  pPa3BUTHE
OMOJIOTMYECKUX 3HAaHWH, OpPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, KOJOTUYECKOTO MBIIUIEHUS], IPEJICTABICHUH O 3710pOBOM 00pase *KHU3HU, Ha
BOCIIUTaHHE OEpeKHOr0 OTHOUICHUs K OKpYyKarolled mnpupoaHoil cpexe. B mporpamme mo
OMOJIOTMM TakXKe IO0Ka3aHbl BO3MOXHOCTH YydeOHoro mnpeamera «buonorus» B peanusanuu
tpeboBanuit PI'OC COO K mIaHUPYEMBbIM JMYHOCTHBIM, METANpEeIMETHBIM M HPEIMETHBIM
pesyiapTaTaM oO0ydeHHuss W B (POPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU
JeSTeIbHOCTH O0YYaloIUXCs 10 OCBOEHHUIO COJIEpXKaHMs OMOJIOTMYEeCKOro oOpa3oBaHUS Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebublii npenmer «buonorus» Ha ypoBHE cpeaHero olmero o0pa3oBaHUS 3aBeplIaeT
Ouosoruueckoe o0pa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA paclIUpEeHHE U YriayOsieHHe 3HaHUN
oOyyaromuxcss O JKMBOH TpUpOAE, OCHOBaX MOJEKYJISIPHOM M KJIETOYHOM Ouonorum,
SMOPHOJIOTHNA W OWOJIOTUU Pa3BHUTHS, TEHETHKH, CEIIEKIIUH, OMOTEXHOJIOTHH, SBOIONHOHHOTO
YUCHHSI U HKOJIOTHH.

N3yuenue yuebHoro mpenmMera «buonorus» Ha yriiy0JeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYyYarOIMXCsl K MOCIENYIOIEMY IOJIyUYeHHIO OMOJIOTHYECKOTO OO0pa3oBaHUsS B
By3ax U OpraHHu3alusix cpeAaHero npodeccuoHaabHOro odpasoBanus. OCHOBY €ro cojaep KaHus
COCTaBIISIET CHUCTEMa OHOJOTMYECKUX 3HAHWUU, IMOJYYEHHBIX NPH H3YYEHHH OOYJarOIIUMHCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3fesioB OWOJIOrMM Ha YPOBHE OCHOBHOIO OOIIETro
oOpaszoBanus, B 10—-11 kiaccax 3Tv 3HAHUS ONY4YalOT pa3BuTHe. Tak, pacIIMpeHbl U YITyOIeHbI
OuoylornYecKre 3HaHWUS O PACTEHUSX, JKUBOTHBIX, TpUOax, OakTepHsx, OpraHU3Me YellOBeKa,
O0IIMX 3aKOHOMEPHOCTSIX >KU3HH, JOMOJHUTEIBHO BKIIOYEHb OHOJOTHMUYECKUE CBEICHHS
MPUKIIQTHOTO M MTOMCKOBOTO XapakTepa, KOTOPhIe MOXKHO HCITOJB30BaTh KaK OPHEHTUPHI IS
nocienyoomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOIOTHYECKUX 3HAHHMH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJTYYCHHBIMH 00y4alOMIUMUCS MIPU U3YUYEeHUU (PU3UKU, XUMHH,
reorpagpuu U MaTeMaTHUKH.

Crtpykrypa mporpammbl 1o y4deObHOMYy mpeamery '"buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBII U SBOIONMOHHBIN MOAXObI K U3ydeHHI0 6uosoruu. CorinacHo UM, U3y4aroTcs



CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€pHbIE AJIs )KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHMU3AlH,
HBOJIIOIMM OPraHUYECKOro MHpa Ha 3emjie, COXpaHeHHs OHOJOTHYECKOro pazHO0Opasus
maaHeTel. Tak, B 10 kimacce W3y4aroTcs OCHOBBI MOJICKYJIIPHOH W KJIETOYHOW OWOJIOTHH,
SMOPHOIOTUU ¥ OMOJOTHU PAa3BUTHUS, TEHETUKU U CEIEKIIMU, OMOTEXHOJIOTUU M CUHTETUYECKOI
OMOJIOTUH, aKTYyaJU3UpPYIOTCS 3HaHUA OO0ydarolluxcs O OOTaHMKE, 300J0TMM, aHATOMMHU,
¢uznonornn yenoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE yYEHHE, OCHOBBI 3KOJOTHU H
y4eHue o ouocdepe.

VYuebubiii npeamer «buonorus» mnpu3BaH 00€CNEYUTh OCBOCHHE OOYYAOIIUMUCS
OMOJIOTMYECKUX TEOpPUH M 3aKOHOB, WJAEH, NPUHLUIIOB M MpaBWI, JEXKallUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHHH, MHOTOOOpa3ud M
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, MONYJISIIMU, OHOLEHO03a, HKOCUCTEMbI, O BbIIAIOLINXCS
HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIECIOBAaHMAX B OMOJIOTHH, NMPHUKIATHBIX aCHEKTax
Ouosiornyeckux 3HaHui. st pa3BuTHsA U moajepkaHUA MHTepeca OOydyarolMXcs K OMOJIOTUH
Hapsily CO 3HaUYUTEIbHBIM 00bEMOM TEOPETUYECKOT0 MaTepHaja B COAEPKAHUU IPOrPaMMBI 110
OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS U Pa3BUTHS TOM WM MHOM
o0acTi OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX POOIIEM.

Henap usyuenus yuebHoro npeamera «buosiorus» Ha yriayOa€HHOM ypOBHE — OBJIAJIEHUE
o0y4aroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHu3alud >KUBBIX CHCTEM
pasHoOro paHra u NpuoOpeTeHNe YMEHUI HMCIIONB30BaTh 3TH 3HAHHUS B (POPMUPOBAHUH MHTEpeca
K oIpenenéHHON 001acTi Npo(ecCHOHANBHOM AEATEIbHOCTH, CBA3aHHOW ¢ OMosioruel, mim K
BBIOOpY y4eOHOTO 3aBeIeHUs Ul TPOAOIDKEHHS OMOJIOrHYECKOT0 00pa30BaHMsL.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOJn€éHHOM ypOBHE
o0ecTeYnBaeTCs pEHICHUEM CISAYIOMNX 3a4a4:

OCBOCHHE OOYyYarOIIMMHUCS  CHCTEMBbl OHMOJIOTMYECKMX 3HAaHHW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSX, KOHLEMLMIX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBHJaX,
COCTaBJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3ui U OCOOEHHOCTSAX OMOJIOTMYECKUX CHCTeM (KJIETKa, OpraHu3M, MOMYJISILUS, BH,
ouoreorieHo3, Ouocdepa); O BBIJAIOIIUXCA OTKPHITUSAX U COBPEMEHHBIX MCCIEIOBAHUAX B
Oouosoruu;

O3HaKOMJIEHHE  OO0ydJarommxcs C  METoJaMH  [O3HAaHUS  JKUBOM  IPHUPOJBL:
HCCIIEI0BATEILCKUMH METO/IaMU OMOJIOIMYECKUX HayK (MOJIEKYJIIPHON U KJIETOYHOM Ouosioruy,
AMOPHUOJIOTUH U OUOJIOTUU Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKOMN
OMOJIOTUH,  TMAJEOHTOJOIMH, OKOJOTHM); METOAAMU  CaMOCTOSATENBHOTO  MPOBEJEHHS
OMOJIOTMYECKUX HCCleNoBaHUi B jaboparopun U B mpupoie (HaOmroAeHHe, H3MEpEeHHe,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

OBJIaJIeHUEe OOYYaroIMMUCS YMEHHUSIMM: CaMOCTOSITENIbHO HAaXOAWTh, AHAJIU3UPOBATh M
HCIOJIb30BaTh OMOJIOIMYECKYI0 HH(OPMAIUIO; MOJIB30BaThCs OMOIOTHYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM;  yCTaHaBIMBaTh CBA3b MEXKIy pa3BUTHEM OHOJOTMM U  COLMAIBHO-
HSKOHOMHUYECKUMH U 3KOJOTMYECKMMM MNpoOJeMaMu YelIOBEYECTBa; OIEHMBATH IMOCIEICTBUS
CBOCH JEATENIbHOCTH 110 OTHOIIEHHIO K OKpYXKalollell NpUpOJHONW cpele, COOCTBEHHOMY
3I0POBBIO U 3[I0POBBIO  OKPY)KAIOLIMX JIOJel; OOOCHOBBIBaTb W  COOJIOAATH  MEpHI
npouIakTUKU MHPEKIMOHHBIX 3a00JI€BaHUM, MIPpaBUIa MOBEACHUS B MPUPOJE U 0OecreyeHus
0€30MacCHOCTH COOCTBEHHOM >KU3HENEATENIbHOCTH B YPE3BBIYAMHBIX CUTYalUsAX MPHPOJHOTO U
TEXHOTEHHOI'O XapaKTepa; XapaKTepHU30BaThb COBPEMEHHbIE Hay4yHbIE€ OTKpPBITHS B 00JacTu
Ouosoruu;

pa3BUTHE y 00YJalOIUXCs MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Iporecce
3HAKOMCTBA C BBIJAIOUIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU MCCIIEOBAHUSIMHU B OHOJIOTHH,
pelaeMbpIMi €10 MpoOJIeMaMH, METOJI0JIOTHEH OHOJIOrMYecKOro HMCCIEe0BAaHUs, MPOBEIACHUS
HKCHEPUMEHTAIbHBIX HCCJIEAOBAaHUM, peIlIeHUus OHOJOrMYEeCKMX 3ajad, MOJEINPOBAHUS
OMOJIOTNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIUTaHHE Y OOYUYAIOMIMXCS [EHHOCTHOTO OTHOILICHHS K >KUBOW NMPHUPOJE B LIEJIOM U K
OT/IENbHBIM €€ 00beKTaM M SIBICHHAM; (POPMUPOBAHHE HKOJIOTMYECKOM, FeHETHYECKON



TPaMOTHOCTH, OOIIEH KyIbTyphl TMOBEACHUS B TPHUPOJC; MHTETPAINH E€CTCCTBEHHOHAYUYHBIX
3HAHUIM;

npuoOpeTeHne 00YJIarOIIUMUC KOMIIETEHTHOCTH B PallMOHAILHOM MPHPOIOTIOIB30BAHUT
(cobmromeHne mMpaBWJI TOBEACHHWS B TPUPOJAE, OXpaHbl BHUIOB, HKOCUCTEM, OHOCHEpHI),
COXPAaHEHUU COOCTBEHHOTO 3JIOPOBBS M 3JI0POBbS OKPYKAIOIIUX JtOJeH (COOMIOaeHUS Mep
npodWIakTUKA ~ 3a00JeBaHWi, oOecriedeHne  OE30MaCHOCTH  JKM3HENCSATECIBHOCTH B
YpE3BBIYANHBIX CUTYaIUSAX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHHUS
OMOJIOTMYECKUX 3HAHUHN M YMEHUH B TIOBCEIHEBHOW KHU3HH,

CO3lIaHME YCJIOBUH JUII OCO3HAHHOTO BBIOOpPAa OOYYAIONIUMHUCS HHIUBUAYAITHLHOU
00pa3oBaTEeNbHONW  TPAaeKTOPHH, CIOCOOCTBYIOUICH MMOCIEAYIOIEMY MPOodeCCHOHATLHOMY
CaMOOTIPEICIICHUI0, B COOTBETCTBUU C WHAMBHIYAIbHBIMH HWHTEPECAMHU H TOTPEOHOCTSIMH
peruoHa.

OOmree 4muCIIO YacoB, OTBEJACHHBIX HA H3YYCHHE OWOJIOTMH Ha YIIIYOJIGHHOM YpPOBHE
cpeanero obmero obpasoBanms, coctaBimsieT 204 yaca: B 10 kmacce — 102 ugaca (3 gaca B
Heneno), B 11 kiacce — 102 vaca (3 yaca B Hezeno).

Otbop opraHu3alMOHHBIX (GOpPM, METOJOB U CPEACTB OOy4YeHHs  OHOJOTHH
OCYIIECTBIISICTCS ¢ YYETOM CHCHU(HUKH €ro COJEp)KaHUs W HANPABICHHOCTH HA MPOJODKCHHE
OMOJIOTHYECKOTO 00pa3oBaHUs B OpraHM3alMIX CPEIHEr0 MPO(ECCHOHAIBLHOIO M BBICIIETO
o0Opa3oBaHMUsI.

OO0s13aTebHBIM YCIIOBHEM TP OOYYCHHUH OWOJIOTUH Ha YIIyOJIEHHOM YpPOBHE SIBJISICTCS
MpoBeJieHUEe J1a00paTOpHBIX H TpakTHYecKuX pabor. Takke ydactue oOydarommxcs B
BBIMIOJIHEHUM  TMPOCKTHBIX M  Y4eOHO-HCCIENIOBATEIbCKUX pabOT, TeMaTUKa KOTOPBIX
OTIPE/ICIISACTCS y4YUTEIIEM Ha OCHOBE HUMECIONIMXCS MAaTEPHATBLHO-TEXHHUECKUX PECypCOB H
MECTHBIX MIPUPOJIHBIX YCIOBHIA.



COILEPKAHUE OBYYEHMUSA
10 KJIACC

ConepxaHue NporpaMMbl, BBIICIIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHas Ouoiorusi — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS OMOJIOTHU.
buonoruueckue Hayku W u3ydaemble MU TpoOnembl. DyHAaMeHTaNbHBIC, MPUKIATHBIE U
MIOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3nayeHue Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI
mupa. Ilpodeccun, cBszanHble ¢ Ouosjorueil. 3HauyeHWE OHOJOTMUM B  MPAKTHUECKON
NESATEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdemoHcTpaumuu

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [apsun, Y. I'apsei, I'.
Mennens, B. WU. Bepuanckuii, 1. II. IlaBnos, U. U. MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUH C IPYTUMHU HaykaMmu», «Crucrema OMOIOrHMYecKHX
HayK».

Tema 2. 7KuBble cHCTEMBI H UX H3yUeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: oronoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh U ILEJIOCTHOCTb, CIOXHOCTh MW YHOPSAOYEHHOCTh
CTPYKTYpbl,  OTKPBITOCTb, ~ CaMOOpPraHU3allus, CaMOBOCIPOMU3BEIEHUE,  Ppa3JPaKUMOCTb,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alyHd JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIMH,
OpraHU3MEHHBIH, MOMYJISLIUOHHO-BUOBOM, 3KOCHUCTEMHBIN (OMOTeoIIeHOTUYECKHIA ),
ouocdepusiii. I[Ipoueccsl, MPOUCXOISIINE B KUBBIX cucTeMax. OCHOBHBIC TPU3HAKU KHBOTO.
XKuznp kak hopma cymecTBoBaHUS MaTepuu. Hayku, u3ydaromiye >KMBbIE CHCTEMbI Ha Pa3HbBIX
YPOBHSIX OpraHU3aIuH.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiomenue, msmepeHue,
SKCIEPUMEHT, CHUCTEMAaTH3alus, MeraaHanu3. [loHsATHE O 3aBUCUMONM W HE3aBUCUMOM
nepemeHHoi. IlnanupoBanue skcnepumenta. llocranoBka u mpoBepka runore3. HymeBas
runore3a. [lonsTue BEIOOPKHU U €€ AocToBepHOCTh. Pa3dpoc B Oronornueckux JaHHbIX. OlLeHKa
JIOCTOBEPHOCTH TMOJYYEHHBIX Pe3ynbTaToB. [IpUUMHBI MCKAXKEHUS PE3YyNbTAaTOB SKCHEPUMEHTA.
[TonsATHE CTAaTUCTUYECKOIO TECTA.

JdemMoHcTpanuu

Tabmuiet u cxeMbl: «OCHOBHBIE TpPHU3HAKK >KU3HMY», «bHONOrHuYecKne CUCTEMBIY,
«CBOMCTBA )KMBOM MaTepUn», «Y pPOBHU OpraHU3ALMH KUBOU IPUPOAbDY, «CTpoeHHE KUBOTHOM
KiIeTku», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOrO0  OpraHUu3May,
«buoreorieno3y», «buochepar, «MeToapl H3ydeHUS JKUBOU IPUPOABI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUH, H3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «licnosnb3oBaHME pPa3IMYHBIX METOJOB NPU H3YYEHHH IKUBBIX
CUCTEM.

Tema 3. BuoJiorust KjaeTku

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IMHHIA KUBOTrO. MICTOPUS OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounast teopust (T. lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHHUS COBPEMEHHOMN KIJIETOYHOW TEOPHUH.

Mertoapl MOJIEKYJSPHOM H KICTOYHOW OWOJIOTUM: MHKPOCKOIHMs, Xpomarorpadus,
anekTpoope3, METOJ MEuUeHBIX aToMoB, Jud¢epeHraIbHoe  LHeHTpUyrupoBaHue,
KYJIbTUBUPOBaHHUE KIIETOK. M3yuenue ¢huxcupoanuvix Kiemok. DIEKTPOHHAs MHUKPOCKOIMS.
Kongoxranvnaa mukpockonus. Bumanvhoe (npusicusnennoe) uzyueHue Kiemox.

JdemMoHcTpanuu



IToptpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. lllneiinen, P. Bupxos, K. M. bap.

TaGnuue! u cxembl: «CBETOBOM MUKPOCKOI», «IEKTPOHHBIH MUKPOCKOMY, « cTopus
Pa3BUTHUS METOJI0B MUKPOCKOIIHH.

O6opynoBaHue: CBETOBOII MUKPOCKOI, MHUKPOIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckasi padora «3ydeHrue MeTo0B KJIETOYHOU Ononoruu (Xpomarorpadus,
anekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMu4eckasi OpraHusanus KJIeTKH

XUMUYECKUN COCTAaB KIETKU. MaKpo-, MUKPO- U yJIbTPAMUKPO3JIEMEHThL. Bona u e€ posb

KaK pacTBOPUTENS, pEareHTra, ydacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYISALNH.
MuHepalibHbIE BEIIECTBA KIETKH, UX OMOJornyeckast pojib. Poilb KaTHOHOB M aHHOHOB B KJIETKE.
Oprannueckue BeniecTBa KieTku. buonornueckue nomuMepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpyKTYypbl 6e1K0BOI MoseKyibl. [lepBuuHast cTpykTypa Oenka, nenTuHas
CBs3b. BTOpHuHas, TpeTuyHas, ueTBepTuuHas CTpyKTyphl. Jlenarypanus. CBoiicTBa OEJIKOB.
Knaccudukanus 6enkos. buonornyeckue pynkunn 6enkoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapupl, AUCaxapuibl, OJIUrocaxapulibl W mojucaxapuisl. OOmui
IUTAaH CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOAOB. buonormueckue QyHKIUH
YIJI€BOJIOB.

Jlummapl.  TmapodunsHO-THApOdOOHBIE  cBoiicTBa.  Kmaccudukanms — nunumos.
Tpurnuuepunsl, hochonunuabl, BOCKH, cTepouibl. buonornueckue Qynkuuu aumuaos. O6mue
CBOMCTBa OMOJOTMYECKMX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHMIO,
MOJIYITPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK n PHK. Crpoenue HykiienHOBBIX KuciOT. HykieoTuabl.
[Mpunmun komriementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHast crimpalis.
Mecronaxoxaenue u ononorndeckue Gyakuuu JJHK. Bunet PHK. ®yaxnun PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Moisiekysie AT®. buonornueckue
¢byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKHM, WX (GYHKIMM B KIETKe. /J[pyeue
HYKeo3uompugocgpamol (HT®D). CexsenupoBanne  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMUYECKHEe M OMOo(dU3MYECKHe HCCIE0BaHHUs COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuoMoiiekyn. Mooeruposanue cmpykmypol u QYHKYUl
buomonexyn u ux komniexcos. Komnvromepuwiii ouzaun u opeaHudeckull cunmes OUOMONEKYI U
UX HENPUPOOHBIX AHANO0208.

JdemoncTpanuu

[Moptpersr: JI. [Tonunr, k. Yorcon, ®@. Kpux, M. Yunkunc, P. ®panknun, @. Caurep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpeneneHie XMMHYECKHX OJJIEMEHTOB B HEXHBOW MPHUPOJIEY,
«Pacrnpenenenne XuMUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOJIE».

Tabmus! u cxemsl: «Ilepuonnyeckas Tabnna XUMUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJIbI», «BemiecTBa B cocTaBe opraHu3zMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYyphI 0€TTKOBOW MOJIEKYIIBI», «CTpOeHNE MOJIEKYJT YTIIEBOJOBY, «CTpOEHNE MOJIEKYJT
TunuaoB», «HykinenHoBble KUCHOTBDY, «CTpoeHne MoJieKysibl ATD.

O6opynoBaHue: XMMHYECKas Iocyaa U 000pyI0BaHUE.

JlaGopaTopHas padora «OOHapyxeHHE OEIKOB C TOMOIIBIO0 KAUeCTBEHHBIX PEaKIfii».

JlabopaTopHas padora «VcciaenoBanue HYKJIEHMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOB.

Tema 5. CTpoenne u pyHKIUH KJIETKH

Tunsl kIeTok: sykapuoTudeckas U mpokapuotudeckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHMSs KICTKH.

CrpoeHue mnpokapuoTHUecKo KieTku. Kilerounass creHka OakTepuid ©  apXeu.
OcobeHHOCTH CTPOEHUs TeTepoTpoHOI U aBTOTPO(HON MPOKAPHOTHUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.



Crpoenne u (QyHKIIMOHHUPOBAHUE DYKApUOTHUECKOW KileTKH. [ImazmaTuueckas memOpaHa
(urazmanemma).  CTpykTypa IIa3MaTHUecKol MemOpaHbl. TpaHCOpPT BemHIeCTB  4epe3
IUIa3MaTH4ecKylo MeMmOpaHy: maccuBHBIA (auddysus, obneruénnas nuddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIM aKTUBHBIN TpaHcropt). [lomynmponunaemocts MeMOpansl. Pabora
HaTPUH-KaMEeBOr0 Hacoca. DHAOMUTO3: MUHOLUUTO3, (haronuro3. Jk3o1uto3. Kiierounas creHka.
Crtpykrypa v QyHKUIMU KJIETOYHOM CTEHKH PacTeHUM, TpHOOB.

Huronnaszma. Ilutozonb. Llutockener. JIBmkeHue nurtoriazmMbl. OpraHOWABI KIETKH.
OnHomeMOpaHHBIE OpraHOMBI KJIETKU: sHAomiazMarudeckas cetb (DIIC), anmapar ['osbmku,
JM30COMBI, MX CTpoeHHe U (yHKIHMHU. B3auMOCBS3b OJHOMEMOpAHHBIX OPraHOUAOB KIETKH.
CtpoeHue rpaHyIsipHOTrO peTukynyma. Mexanusm wuanpaesnenus 6enkos 6 IIIC. CunTte3
pacTBopuMbIX ~ OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mankuii  (arpaHyssipHBIN)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekpetopHas ¢yHkuus anmnapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvooucu. Copmuposka benxos ¢ annapame I onvoacu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonn pactutenbHbIX KieTok. Knetounsliii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOMAbI KIETKU: MHTOXOHAPUH, IUIACTUIBL. [Ipoucxoswcoerue
mumoxouopuu u niacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHAPHA © IUIacTUA. llepBUYHBIE, BTOPUYHBIE W CIIOXKHBIE IJIACTUIBI
(OTOCHHTE3UPYIOLINX AYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEHKOIUIACTHI  BBICIIUX
pacTeHui.

HememOpannbie opranousl kiaetku CTpoeHre U QyHKIMH HeMeMOpaHHBIX OPraHOMJIOB
kineTku. Pubocomsbl.  [lpomesicymounvie ¢unamenmsi. MuxkpodunamMeHTsl. AxmuHogvle
Muxkpoguramenmol. MpbllIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHBIX KAEeMOK.
Muxkporpybouku. Krnetounsiii uentp. CTpoeHWE U JBUKEHHE KIYTUKOB U PECHUYEK.
MuxkpoTpybouku nuToriasmel. LleHTpuons. beaku, accoyuuposanuvie ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHule benku.

SAnpo. OGonouka siapa, XPOMATHH, KapuOIIa3Ma, SAPBIIIKK, UX CTPOCHHE U (DYHKIHUU.
SnepHblii GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PacIooKEHHE XPOMOCOM B MHTEp(a3HOM
sanpe. Jyxpomamun u 2emepoxpomamun. benku XpoMaTUHa — TUCTOHBL. JJunamuka sdepHou
000104KU 8 Mumose. SoepHuitl mpancnopm.

Knerounsie  BxitoueHusi.  CpaBHUTENbHass  XapaKTePUCTHKA  KJIETOK  AYKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOI).

JdemoncTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuiper u cxembl: «CTpoeHHME SYKapUOTHYECKOM KIeTKn», «CTpoeHue KUBOTHOM
KIEeTKW», «CTpOeHNEe pacTUTENIBHON KIETKN», «CTpOeHHEe MUTOXOHIAPUWY, «Sapo», «CtpoeHne
MIPOKAPUOTUYECKOMN KIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi padora «/3yueHne CTpoeHUs KIETOK Pa3InYHbIX OPTaHU3MOB.

IIpakTnueckas padora «3yueHue cBONCTB KJIETOYHOU MEMOpaHbI».

JlabopaTopHnas padora «/ccienoBaHue mia3mMolid3a W JEMIa3MOIN3a B PaCTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «3yueHue IBUKEHUS [IUTOIUIA3Mbl B PACTUTENbHBIX KIETKaX).

Tema 6. OGMeH BelecTB U NMpeBpallleHUe JHEPTHHU B KJIeTKe

AcCCUMMIISILIMS U TUCCUMMIIALIUS — JIB€ CTOPOHBI MeTabonau3ma. Turmbl oOMeHa BEIlecTB:
aBTOTpOQHBIH U  TeTepoTpodHbI. VYyacTue KHCIOpoAa B  OOMEHHBIX  IpoIleccax.
OHeprernyeckoe oOecrieueHne KieTku: mnpeBpamienne AT®D B 0oOMEHHBIX MHpoleccax.
depMeHTaTUBHBIA XapakTep peaklHuil KIeTOYHoro merabonuszma. DepMeHTHI, UX CTPOEHHE,
cBoWicTBa W MexaHu3M aercTBus. KodepmeHtsl. OTnuuns ¢(epMEHTOB OT HEOPTaHUYECKUX
KaTtaau3aTopoB.  benku-akTuBaTophl M OENKU-UHTHOUTOpPBI.  3aBHUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbIX (PaKTOPOB.

[lepBuYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUSEHHbIU U
oxcuzennbvlll pomocunmes y dbaxmepui. Ceemocodbuparowjue nuemenmsl U nueMeHmol



peakyuonHozo yeumpa. Ponp XnopomnactoB B mporecce GorocuHTe3a. CBeToBas M TEMHOBas
dazel. Domoovixanue, Cs., Cs- u CAM-munvr hpomocunmesa. IIponykKTHBHOCTh (HOTOCHHTE3A.
Brustaue pa3nmuuHbix (akToOpoB HA CKOPOCTh (POoTOCHHTE3a. 3HaUueHHEe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpaswe  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHUPYIOIIHE
OakTepuu, kene300akTepuu, cepoOakTepru, BOAOPOIHbIe OakTepuu. 3HaYeHUE XEMOCHHTE3A.

Anas’poOHbIe opraHnu3Mbl. Buabl Oposxenus. [IpoayKTbl OpOKEHHS M MX HCIOJIb30BaHHE
YEeIIOBEKOM. AHAIPOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJIOTMM W BO30YIUTENH
0ose3Hel.

AdpoOHBIC OpraHU3MBl. JTambl dHEPreTH4eckoro oomena. [loArOTOBUTENBHBINA ATarl.
I'mukonus — 6eCKUCIOPOIHOE PACILEIIIIEHUE TTIFOKO3BI.

buonoruueckoe okuciaeHHE, UM KIETOYHOE AblXxaHHWE. Pojab MUTOXOHJPHI B mpoleccax
Oouosnorudeckoro okucienus. Lluxmuueckue peaxkuuu. OxucnaurensHoe (ochopunupoBaHue.
Ouepeus membpannoeo epaouenma npomonog. Cumnmez AT®: paboma npomonuou ATD-
cunmasel. I[lpeumymiecTBa a’poOHOro mNyTd oOOMEHa BEIIeCTB IMepel aHadpPOOHBIM.
O PeKTUBHOCTD SHEPreTUIECKOro 0OMEHa.

JdemMoHcTpanuu

[Hoptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpet n cxembl: «DoTocuHTe’», «IHEpreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue hepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PY0BaHKE JUIsl IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPEIIapaToB.

JlabopaTopHasi padora «/3yueHne KaTaJIUTHICCKONH aKTHBHOCTH (PepMEHTOB (Ha
IIpUMEpPE aMUJIa3bl WK KaTajaa3bl)».

JlaGopaTtopnas pabora «/3ydeHue (EepMEHTATHBHOTO pACIIEIUICHUS IEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlabopaTopnas padora «CpaBHeHHUE TIPO1IecCOB (OTOCUHTE3a U XEMOCHHTE3a.

JlabopaTopnasi padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaencrBeHHasi HH(popManus U peaju3anus eé B KJeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B pEaKLUAX MaTPUUHOTO
cuHTe3a. Peanmsamnus HacnencTBeHHOW uWHGopMmaluu. ['eHeTHdYeckuil Ko, ero CBOICTBa.
Tpanckpunuus — matpuusblii cuHTe3 PHK. [IpuHIUMNBI TpaHCKPUNIMU: KOMIIJIEMEHTAPHOCTb,
aHTUNAPAJUIENbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnopTHbix PHK B OnocunTese Oenka. YcmoBus
6uocunTe3a Oenka. KonupoBanue aMmuHOKUCIOT. Pob pubocom B GuocuHTe3e Oemnka.

Cogpemennvie npedcmagienus o cmpoenuu 2enos. Opranuzalys reéHoMa y MPOKapuoT U
syKapuoT. Perynsiuus akTHBHOCTH TeHOB y mpokapuor. ['mmore3a omepona (®. XKaxo0, XK.
Mano). Moaekynapuvle mexanuzmvl 3Kcnpeccuu 2eHoe y 3ykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perynanns 0OMEHHbBIX PoIeccoB B kKieTke. KieTouHslit romeocTas.

Bupychel — HekneTounbie (OpMBI )KU3HH M OONMHUraTHbIE Mapa3uThl. CTpOCHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuennwvii yuxn JHK-codepocawjux
supycos, PHK-codeparcawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupychHble 3aboneBaHusi 4enoBeka, JKMBOTHBIX, pacrenuil. CIINJ, COVID-19,
COLIMAJIbHBIC M METUITMHCKUE MPOOTIEMBL.

buoungopmamurxa: unmezpayus u anaruz 6orvuiux maccugos («bigdatay) cmpyxmyprvix
ouonoeuueckux OamHvix. Hanomexnonoeuu 6 o6uonocuu u meouyure. Ilpocpammupyemole
@yuryuu d6enxos. Cnocobvl 00cmasKu 1ekapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /I. . UBaHOBCKUIA.

Tabmumer u cxembl:  «buocuHTes Oenka», «leHeTwdeckwii Koa», «Bupyce»,
«baktepuodarm».



IIpakTnyeckas padora «Co3naHnue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBbIH HMKJI KJIETKH

Knerounsnii muki, ero mepuonasl W perymsmusa. Matepdaza m murto3. OcobeHHOCTH
mporeccoB, mpoTekatonmx B uaTepdasze. [loaroroBka kietku K neneHuro. [IpecnHTeTHYeCKHiA
(MOCTMUTOTHUYECKUI), CUHTETUYECKHH M MOCTCHHTETHUYECKUN (IIPEMHUTOTHUYECKHI) MEePUOIbI
uHTEep(ha3bI.

Marpuunbiii  cunte3 JHK —  pennmukanus. [lpunnuner  perummkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CUHTE3, AaHTUIIAPAJUIENBHOCTb. MeXaHu3M
pemukauun  JJHK.  Xpomocombl. Ctpoenue xpomocoM. Tenomepsl U Tegomepasa.
XpPOMOCOMHBII HAaOOp KIETKH — KapUOTHUIL. JUMIOUIHBIA M TarIOWAHBIA HAOOPHI XPOMOCOM.
I'omonornuneie xpomocoMsl. 110510BBIE XPOMOCOMBI.

Jlenenue kietku — muro3. CTaiuum MHUTO3a U NPOUCXOJALIME B HUX IpouLecchl. THIIbI
murto3a. Kapuoknnes u nutokunes. buosornuyeckoe 3HaueHHE MUTO3A.

Perynsauuss MuToTMYecKOro muKiIa kieTku. IlporpamMmupyemast kierouHas rubenp —
anomnTo3.

Krnerounoe aapo, XxpoMocoMbl, PyHKIIMOHANBbHAS T€HOMUKA. Mexanuzmuvl nponugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemok. «L{ugpposas xnemkay» — buoungopmamuyecxkue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpauuu

Tabnuipl u cxembl: «KU3HEHHBIH UK KIETKH», «MuTo3», «CTpoeHHe XpoMocomy,
«Penmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparsl: «MHTO3 B KIETKaX KOpeIlKa
JyKay.

JlabopaTopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTopunas pa6ora «HaOmrogeHne MuTo3a B KJIETKaX KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenne u GyHKIUH OPraHU3MOB

buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOYHBIE,  KOJOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIESATEIbHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OIHOKJIETOYHbIE I'PUObI, OJJTHOKJIETOUYHbIE BOJOPOCIH, Jpyrue npoTucTsl. KonoHnanbHbIe
OpraHHU3MBI.

B3aumocBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, opraHbl U CUCTEMBI OpPraHOB.
OpranusM Kak e1uHoe 1enoe. 'omeocras.

Txauu pacrenuil. Tunbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
MIPOBOAIIAsA, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHMs, QYHKIMA U pacHoIOKEHUs
TKaHE! B OpraHax pacTEHUN.

TkaHM JKMBOTHBIX M  4eJOBeKa. THUMNbl JKUBOTHBIX TKAaHEW: SNHUTENUaIbHAasi,
COEIMHUTENIbHAS, MblleyHas, HepBHass. OCOOEHHOCTH CTpOeHUs, (QYHKIMHA M PaCHOIOKEHHS
TKaHeH B opraHax *KHBOTHBIX U YeJIOBEKa.

Opransl. BereraTuBHbIE M T€HEpAaTUBHBIE OpPraHbl pacTeHuil. OpraHel ¥ CUCTEMBI OpPraHOB
KUBOTHBIX U 4enoBeka. DyHKIMN OpraHOB U CHCTEM OpPI'aHOB.

Onopa Tena opranusmoB. Kapkac pacrenmil. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbII 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbI COEUHEHUS
KOCTEH.

JIBrokeHrne opraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPTaHW3MOB: aMEOOHUIIHOE,
KTYTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOTOKJIETOUYHBIX PACTEHHMH: TPONU3MBI M HACTHUH.
JIBu>KeHHe MHOTOKJIETOYHBIX )KMUBOTHBIX U UeJoBeKa: MblleuHas cuctema. Pediekc. CkenerHbie
MBIIIIEI U UX paboTa.

[Iutanne opranusmos. [loryonieHne BOJbI, YTIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIECTB
pacreHussMHu. IluTaHue >KMBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPUKIETOYHOE IHIIEBapEHUE.
[Intanne NMO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBApPUTENBHOIO TpakTa. [InmeBapurenbHbie
xeinesbl. [InimeBapurenpHas cucTeMa 4elloBeKa.



Jlpixanue opranu3moB. [lpixanue pacteHuil. J{pixanue xuBoTHBIX. {uddy3us ra3os yepes
MOBepXHOCTh KieTKU. KokHoe apixanue. JlpixarenabHas moBepxHOCTh. JKabepHoe U J€rouHoe
IbIxaHue. JIpIXaHue IT03BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOXKHEHHE
CTPOEHHUs JETKUX II03BOHOYHBIX >KUBOTHBIX. /JlpIXarenpHas cucreMa 4esioBeka. MexaHu3m
BEHTHISLIUH JIETKUX Y ITHII U MJICKOMIUTAIOIUX. Perynsmus neixanus. JprxaTeabHbie 00bEMBI.

Tpancnopt BewecTB y oOpraHu3MoB. TpaHCHOpTHBIE cHCTeMBbl pacTeHuil. Tpancmopt
BEIIECTB Yy JKUBOTHbIX. KpoBeHocHas cucrema u e€ opranbsl. KpoBeHocHass cucrema
II03BOHOYHBIX JKUBOTHBIX M 4ejoBeka. Cepale, KpOBEHOCHBIE cCOCYyAbl M KpoBb. Kpyru
KpOBOOOpamieHusl.  DBOJIOUMOHHBIE  YCIOXXHEHHUS  CTPOCHHMSI KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsanusi.

Brinenenne y opranu3mMoB. Beigenenue y pacteHuid. BeiaeneHwe 'y JKMBOTHBIX.
CoxparutenpHble Bakyonu. Opradbl BblieneHus. @OuibTpamms, cekpeuus u oOpaTHoOe
BCachIBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BblieieHHs. CBS3b MOJOCTU Tea ¢ KPOBEHOCHOM
U BBIJCINTENBHON cHucTeMaMu. BblieneHue y Nm03BOHOUYHBIX XUBOTHBIX M denoBeka. [loukw.
Crpoenue u pyHkunoHupoBanue Hegpona. OOpa3zoBaHre MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKIETOYHBIX OpraHu3moB. Crnopbl OakTepuil H
LUCTHI MPOCTEHIIMNX. 3aluTa Yy MHOTOKIETOUHbIX pacTeHul. Kyrukyna. CpeacrBa macCUBHOUN U
XMMHYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX KMBOTHBIX. [IOKpOBBI M UX TPOU3BOAHBIC. 3alIUTa OPTaHU3Ma
or Oone3Hed. VMMMyHHast cuctema uyesoBeka. KieTOYHBIE M TI'yMOpajabHbIH HMMYHHUTET.
Bpoxnéuneii u  npuoOpeT€HHbIN  crneuuduyeckuié UMMYHUTET. Teopusi KIOHAJIbHO-
cenektuBHOro uMmyHnurera (I1. Dpaux, @. M. Bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3mMoB. Posb BpOKAEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte M peryisiuss 'y OpraHusMoB. Pa3gpakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs u peryisnus y pacTeHuM. POCTOBBIE BellecTBa M MX
3HauYEHHUE.

HepBHas cucrema u peduexTopHas peryisaius y >KMBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIOLUOHHOE YCJIOXKHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y XUBOTHBIX. OTnemb
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKMBOTHBIX. Peduiekc n pedruextopHas ayra. besycioBHble u
YCIIOBHBIE PEQIIEKCHI.

I'ymMopanbHas peryisnuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. sKemesbl
SHIOKPUHHOM CHCTEMBI M HUX TOpPMOHBL. [lelicTBHe TrOpMOHOB. B3aMMOCBSI3b HEPBHOW U
SHIOKpUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemoncTpanuu

IToprper: . 11. I1aBnos.

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCINY,
«bakrepun», «Ipocreiimme», «OpraHbl LBETKOBBIX pacTeHUN», «CHCTEMBI OpraHoOB
[I0O3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHM pacTeHui»,
«KopueBbie cuctembl», «Ctpoenue credns», «CTpoeHHe IUCTOBOW IUTaCTHHKHN», «TkaHu
KHUBOTHBIX», «Ckener uenoBeka», «lIumeBapurenpHas cuctema», «KpoBeHOCHast cucremar,
«/pixarenpHass cucrema», «HepBHas cucrema», «Koxka», «MpllleuHas cUCTEMay,
«BpinenuTenpHas cucteMay, « DHIOKpUHHAS cucTeMmay, «CTpoeHHe MbBIIIIbD, «MIMMyHUTET,
«Kumeynononoctusie», «CxemMa nuTaHus pacTeHuin», «KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe THpb», «CTpoeHHE IUIaHapun», «BHYTpeHHEEe CTpOEHHE H0XKIEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbikaomuxcs», «HepBHasg cucrema nruny», «HepBHas cuctema MIIEKONUTAIOLIUX),
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOMpEnapaTbl OJHOKIETOYHBIX OPTraHU3MOB,
MHKpOIIpenapaTsl TKaHEe, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOKHUX, KUBBIE
9K3EeMIUISIphl KOMHATHBIX pacTeHui, repOapuu pacTeHUi pa3HbIX OTAEJIOB, BIAXKHBIE MperapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMA OE€CITO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBeKa,
o0opylnoBaHUEe s JAEMOHCTpPAlMM TOYBEHHOIO W  BO3AYIIHOTO MUTAHUS  PACTCHHH,
pacHieruieHusl Kpaxmajga W OelKOB Moj AcHCTBHEM (PepMEHTOB, 00OpYIOBAaHHE IJIS
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ACMOHCTpalU OIIBITOB MO U3MCPCHUIO JKU3HEHHOM EMKOCTH HéFKI/IX, MCXaHMU3Ma AbIXaTCIbHBIX
HBH)KGHHﬁ, MOZCIIM I'OJIOBHOTO MO3ra pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi paGora «/3yueHne TKaHEW pacTCHUID.

JlabGoparopHas padora «/3yueHne TKaHel KUBOTHBIX».

JlabopaTopnasi paGora «/3yueHue opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoO:KeHHMe M pa3BUTHE OPraHM3MOB

@DopMBI pa3MHOKEHUS OPTaHU3MOB: 0ecroioe (BKIJIOYasi BETETAaTHBHOE) U MOJIOBOE. Buibl
0ecroyoro pa3MHOXKEHUs: MMOYKOBAHUE, CIOPYJsLus, (GparMenTanus, kioHupoanue. [lonosoe
pazMHoxxeHue. [TonoBele kiieTku, nian ramersl. Meito3. Ctaauu Meiiosa. IloBenenue xpomocom B
Mmeiio3e. Kpoccunrosep. buonoruueckuid cMbIC M€i03a U MOJOBOrO mpouecca. Meito3 u ero
MECTO B KU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiuieBoe pa3Butue. [‘ameroreHes 'y xuBOTHBIX. [lonoBble — XkKenessl.
OOpa3oBanue W pa3BUTHE TMOJIOBBIX KiIeTOK. CrepmaTtorene3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmiogoTBOpeHHEe W AMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS:
Hapy)xHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOpPHOJIOTHS — HayKa O pa3BUTUHU
opranusMoB. Mopgozeenes — 00Ha uz enaguvix npoonem amobpuonocuu. Konyenyus mopghoeenos
u mooenu mopghozeneza. Ctanuu sMOpUOreHe3a KUBOTHBIX (Ha mpuMepe Jarymkn). Jpobnenue.
Tunbel apobnenus. /Jemepmunuposannoe u HedepmunuposanHoe opodaenue. bracmyna, munv
onacmyn. OcoOEHHOCTU IPOOJICHUS MIIEKOMUTAIONIMX. 3apOAbIIIeBbIe JTUCTKU (TracTpymsius).
3akiajKka OpraHOB M TKAHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3amMHOe BiMsHUE yacTen
pa3BHBarOIIEerocs 3apojbliia (dMOpUOHANbHAS WHAYKIMS). 3akiagka IJlaHa  CTPOSHUs
KUBOTHOTO Kak pe3yjpTaT HEpapXHYeCKUX B3aUMOJCHCTBHM TEHOB. BimsgHue Ha
SMOpPUOHAIIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButrue xuBoTHbIX. [locTamMOpuoHanbHbli nepuoxa. [lpsmoe u Hempsimoe
pasButHe. PasButne c Meramopo30M Yy OECMO3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/E.
Tunel pocta XUBOTHBIX. PaKTOpPbl PETyISIUUU POCTA JKUBOTHBIX M uenoBeka. Craauu
MOCTAMOPUOHAIBHOTO Pa3BUTUSL Yy JKUBOTHBIX W 4yesioBeka. [leprojpl oHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE TPOLIECCHI.

PasmuHoxenue u pasButhe pacteHuil. 'ameropur m cnopodur. Meio3 B KU3HEHHOM
nukie pacreHuid. OOpa3oBaHue crmop B Ipolecce Meio3a. ['amerorenes y pacTeHH.
OmnofgoTBOpEHHE M pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. [[BOilHOE OIJIOJOTBOpPEHHE Y
L[BETKOBBIX pacTeHHi. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI peryJslui OHTOT€HE3a Y PACTEHUH U JKUBOTHBIX.

JdemMoHcTpanuu

[Toprpersr: C. I'. HaBammn, X. [IIneman.

Tabnuuer u cxembl: «BereraTuBHOE pa3MHOXKeHUE», « UMbl OECMONIOro pa3MHOXKEHUS,
«Pa3MHOXEHUE XJIaMUAOMOHAJbD», «Pa3MHOXKEHHE JIBIIIEHb», «Pa3MHOXEHUE THAPBI,
«Melio3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue SHIEKIETKM M CIEpMaTO30UIa»,
«OcHOBHBIE CTaauu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTue», «Pa3BuTHE MalcKOro
Kykay, «Pa3Butue capanum», «Pa3BuTue IATymIKN», «/{BOMHOE OMIOJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHE CeMsIH OJHOJOJIbHBIX U JBYNOJBHBIX pacTeHUN», «KW3HEHHBIN IHKII
MOpPCKON KamycTbl», <«OKU3HEHHBIM UUKI MXa», <OKU3HEHHBIH LMK MarnoOpOTHUKAY,
«OKM3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpENapaThl SIHIEKIETOK U CIIEPMATO30110B,
Mozeinb «L UK pa3BUTHUS JAATYIIKUAY.

JlaGoparopHass paGora «l3ydeHue CTpPOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenapaTax.

IIpakTuyeckas padora «BpIsBIIeHHE TPU3HAKOB CXOJICTBA 3apOJIbIIIEH TO3BOHOUYHBIX
YKUBOTHBIX).
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JlabopaTopHasi pabora «CTpoeHHEe OpraHOB pa3MHOKEHMSI BHICIIUX PACTEHUID.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

Hcropust cTaHOBIIGHUSI W Pa3BUTHS TEHETUKH Kak Hayku. PabGoter I'. Menpmens, I'. ne
@pusza, T. Moprana. Pomnb oTeuecTBeHHBIX y4Y€HBIX B pa3BuUTHM reHetuku. Paborer H. K.
Konbnosa, H. 1. BaBunona, A. H. benozepckoro, I'. JI. Kapnedenko, 0. A. ®ununuenko, H. B.
Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETUYECKUE MOHATHS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, AJUIEJIbHBIE
IeHbl, AJbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBI M PELECCUBHBIM IPU3HAK, TI'OMO3UIOTA,
reTepo3uroTa, 4Mcras JIUHUSA, TUOPUIbL, TeHOTUl, (peHoTun. OCHOBHBIE METOJbl T'€HETHUKH:
rUOPUA0IOTMUECKUN, IUTOIOTMUECKUM, MOJIEKYJISIPHO-TEHETUUECKUH.

JdemoHcTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

TaOnuis! u cxeMbl: «MeTobl TEHETUKNY, «CXEMBbI CKpELIUBAHUS».

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX HUCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBoiii 3akoH MeHnenss — 3akOoH eaUHOOOpa3us
rudpuoB nepBoro noxosjeHus. IlpaBuno nomunupoBanus. Bropoit 3akoH MeHaenst — 3aKoH
pacierienust mpu3HakoB. [{uTonornyeckie 0CHOBbI MOHOTHOPUAHOTO cKpenuBanus. [ umnoresa
YHCTOTHI F'aMET.

AHanusupytomee — ckpemuBaHue.  [IpomMexxXyTouHbId ~ XapakTep  HAcleJOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetudt 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HaCJIeIOBaHMs MPU3HAKOB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIUBAHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrernieHHOe Hacle0BaHKe
T€HOB, HAPYILIEHHE CLETUICHUS] MEXly FT€HaMU. XPOMOCOMHAasi TEOPHUsI HACIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHM3M ONPEIENICHUs Moja. AyTOCOMBI U TOJOBbIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTepOoraMeTHbIM IOJI. ['eHeTndeckas CTPYyKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLHEIUVIEHHBIX C TIOJIOM.

l'enotun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE AEHMCTBHE TIE€HA.
MHoxecTBEeHHBIM ayuienu3M. BzanMopelicTBue HeaulenbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [lonumepus.

I'eHeTnyeckuii KOHTPOJIb PAa3BUTHS PACTCHUM, JXMBOTHBIX M YEJIOBEKAa, a TaKKe
(U3MONIOTMYECKUX TMPOILIECCOB, TOBEACHUS M KOTHUTUBHBIX (QyHKUuH. [‘eHeTnueckue
MEXaHU3Mbl CUMOMOTI€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35SUH — MApa3sUT» M «XO35MH —
MUKpoOOHOMY». ['eHeTHueckre aclieKThl KOHTPOJISI U U3MEHEHMs HacleICTBEHHOW nH(popManuu B
ITOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuuer u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaemns», «Tpetuit 3akoH MeHaens»,
«AHanu3upyollee ckpenybanue», «Henonnoe noMuanpoBanue», «CLEMIEHHOE HACIe10BaHUE
MIPU3HAKOB y Ipo30Quiibl», «I'eHeTnka nona», «Kapuorun uyensoBekay, «Kapuorun npozopuiisn»,
«Kapnotun ntuis», « MHOXKECTBEHHBIN aJuIeNn3M», «B3anuMoaeicTBre TeHOBY.

O6opynoBaHue: MOJETb ISl IEMOHCTPAIIUU 3aKOHOB €IWHOO00pa3usi TMOPHUIOB TEPBOTO
IIOKOJICHUSI MU PpACIIEIJIEHUS MPU3HAKOB, MOJAENb JUIsl AEMOHCTpAllMM 3aKOHAa HE3aBHCHMOTO
HacJeA0BaHUs MPU3HAKOB, MOJENb JUIS IEMOHCTPALMU CLETUICHHOTO HACJIEI0BAaHUS ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapat: «/po3odpunay.

IIpakTuuyeckass padora «lI3yueHue pe3ynbTaTOB MOHOTHOPHMIHOIO CKpEIIMBAaHUSA Yy
TPO30(UITBI».

IIpakTnyeckass padora «lI3yueHne pe3ynbTaTOB IUTHOPUIHOTO CKPEIIMBAHUS Yy
TPO30(UITBI».

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH
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B3aumopneiictBue reHotuna u cpeisl npu GopmupoBaHuM (eHoruna. V3MeHUYHBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIC IpU3HAKW. Buasl HW3MEHYMBOCTH:
HEHACTIEACTBEHHAsl U HACIECTBEHHAS.

Monudukanrontnas U3MeHUYUBOCTh. Ponb cpenpl B popmupoBaHUM MOAUDUKAIIMOHHOM
n3MeHuuBoct. Hopma peakuuu npusHaka. BapuannoHHBIH psii U BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKATIOHHONW N3MEHUUBOCTH.

'eHoTunuueckass w3MeHYMBOCTh. (CBOMCTBA T'€HOTUINMYECKOM HW3MEHUMBOCTU. Buasl
TeHOTUITUYECKONH U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallMOHHAS.

KoM6unatuBHasi ©3MeHUMBOCTh. Mei03 UM IMOJIOBOM MpOLIeCC — OCHOBA KOMOMHATUBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU F€HETUYECKOTO Pa3HO00pa3us
B [IpeJeNax OJHOr0 BUAA.

MytaimonHasi M3MEHYUBOCTh. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CnoHTaHHBIE W HMHAYUUMPOBAHHBIE MYyTAalMHU. SepHbIE M LUTOIUIA3MAaTUYECKUE MYTALMH.
ComMaruueckre W MOJOBble MyTauuu. [[pUymMHBI BO3HMKHOBEHHUsI MyTaluid. MyTareHbl U HX
BJIMSHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAaLlMOHHOTO Ipolecca. 3aKOH FOMOJIOTMYECKUX
psnoB B HacieacTBeHHOW wusMeHunBoctu (H.W. BaBunos). BHespepHas H3MEHYMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKmopos 8 HACIe008aHUU U
UBMEHYUBOCINU (PEeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukanmoHHas W3MEHYUBOCTHY,
«KomOuHaTuBHAS W3MEHYMBOCTD, «Meiio3y, «O1m1010TBOPEHUEY, «I'eHeTHUECKHE
3a00JIeBaHUs YEIOBEKay», « BUAbI MyTauiiy.

OO6opynoBaHue: KUBbIE U repOapHbIE PK3EMIUISIPl KOMHATHBIX PACTCHHM, PUCYHKHU
(dboTorpadun) ;KMBOTHBIX C Pa3IMYHBIMHU BUAAMH H3MEHUYNBOCTH.

JlabopaTtopnass pabdora «MccnegoBanue  3aKOHOMEPHOCTEH  MOIU(DUKAITMOHHOM
W3MEHUYHUBOCTH. [TocTpoeHNE BaprallMOHHOTO PsAJia U BAPUALIMOHHON KPHUBOIN».

IIpakTnyeckas padora «Mytauu y 1po30(duisl (Ha TOTOBBIX MUKPOTIPENapaTax ).

Tema 14. I'eneTnka 4ejioBeKa

Kapuotun uenoBeka. MexayHapoJHas mHporpamma HCCIE€OBaHUS T'€HOMA YeJIOBEKa.
Metoapl U3y4eHHUS] TEHETUKH YeNIOBEKA: MeHEaTOTHUYECKUM, OJIM3HEIOBBIM, IIUTOT€HETUYECKUN,
MONYJIALIMOHHO-CTATUCTUYECKUN, MOJEKYJISIpHO-TeHeTHUYeCKui. COBpEMEHHOE OIpe/esieHne
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKUE, B TOM 4yucIie ¢ moMotsio [T1P-
aHanuza. Hacnencrennsie 3a0oneBanust yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YETOBEKa.
Bonesnn ¢ HacimeaCTBEHHOW MPeNpacroyioKEHHOCThIO. 3HAYECHUE MEIUIIMHCKON TE€HETUKH B
MPEIOTBPALICHUN W JIEYCHUU TEeHETUYECKHX 3a00JeBaHMil dYernoBeKa. MeauKo-TeHETHUeCKOoe
KOHCYNbTHpOBaHKE. CTBOJIOBBIEC KICTKU. [IOHATHE «T€HETHYECKOTO Ipy3a». ITHICCKUE ACTICKThI
WCCIIeIOBaHMH B 00JaCTH pEeAaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'eneTnveckue ¢akTOphl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K (DU3UYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpyXKaromleil cpenpl. ['eHeTHMdeckas mpeapacnoioKEHHOCTh
YesoBeKa K IMaTOJIOTHSIM.

JdemMoHcTpauuu

Tabmuier u cxembl: «Kapuotun denoBekay», «MeTObl M3YYEHHs] TEHETHUKU YEIIOBEKay,
«["eHeTnyeckue 3a00IeBaHUS YEITOBEKAY).

IIpakTHyeckas padora «CocTaBiIeHHE U aHAIU3 POAOCIOBHOM.

Tema 15. Cesnekuusi Oprann3mMoB

JlomecTukanumsi U CeJeKUMs. 3apOoKJICHHE CENEKIMU U JoMecTukaiuu. Yuenue H. U.
Basuiosa o LleHTpax mpoucXoKAeHUsI 1 MHOT00Opa3us KyJbTYpHBIX pacTeHuil. Ponb ceneximm
B CO3JIaHMM COPTOB pPACTEHUW U mopoj KUBOTHBIX. CopT, mnopoma, IMTaMM. 3aKOH
TOMOJIOTMYECKUX PSAAOB B HacieACTBeHHOW m3meHuuBocth H. WM. BaBuiioBa, ero 3Hauenue st
CEJICKIIMOHHOM paboTHI.
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Mertoab! ceneKunoHHOM paboThl. VIckyccTBEHHBIN OTOOp: MacCOBBIM M MHAWBUYAIbHBIMN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcneiTanue mpousBoauTeNeld mo moroMcTBy. OTOOp 1O
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA ITOTOMCTBA M OTOOP MO T€HOTHUITY C MTOMOIIIBIO aHAIHU3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKIIMOHHOW paboTel. PaawmanuoHHBIA U
XUMHYECKU MyTareHe3 Kak MCTOYHHK MyTaluil y KyJIbTYpHBIX (OpPM OpraHM3MOB.
Hcnonp3oBaHne TE€HOMHOTO pEJaKTHPOBaHHS M MeToAoB pekomOuHaHTHbIX JIHK — mms
MOJIyYEHUSI UCXOIHOTO MaTepuana JJisl CeIeKLIHH.

[lonydyenne mnonumionnoB. BuyTrpuBugoBas rubpuausanusi. biaM3kopoacTBeHHOE
CKpelllMBaHue, Wiu UHOpuauHr. HepoacTBeHHoe ckpermuBanue, Wik ayTopuausr. I'ereposuc u
ero mnpuyuHbl. Mcmonb3oBaHue rerepo3uca B cenekuud. OtnanéHHas TrUOpHIM3aIML.
[Ipeononenune Oecriogusi MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEKIUMH pacTeHUN WU
KUBOTHBIX. «3e1€Has pegooyusLy.

CoxpaHeHHe U U3Y4YEHHE I€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUN M UX TUKHX
poIuyei A cO3/IaHUsl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKuUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICI08bIX
HCUBOMHBIX 8 YeAX VIYUULeHUsT CYWeCmVIOWUX U CO30aHU HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUeM COBPEMEHHbIX MeMmOo008 HAYUHbIX UCCTIe008AHULL, NEPeO0sblX udeu U
nepcneKmueHbIX MexHON02U.

JdeMoHcTpamun

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopinoyr, 1. K. beinses.

Tabmuiel 1 cxeMbl: «LleHTpBI TPOUCXOXKAECHUS U MHOTO00pa3usl KyJbTypHBIX PACTEHUIY,
«3aKOH TOMOJIOTMYECKHUX pPAJOB B HACJIEACTBEHHON H3MEHUYMBOCTH», «MeETOAbl CeleKIun»,
«Otnanéunas rubpuauzanusy, «MyrareHes».

JlabopaTopHasi pabora «/I3ydyeHune COpTOB KYJIbTYPHBIX PACTEHHUUA U MOPOJ JTOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3yueHrne METO/10B CEIEKIIMU PACTEHUI.

IIpakTnueckas padora «[IpuBrBKa pacTeHUID».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKIIMM PAacTeHU M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOHCHBITATENBHBIM y4acTOK, B TEIUIMYHOE
XO03SIICTBO, B JIaDOPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuotexHo10rusi M CHHTEeTHYeCKAsA OMOJIOT U

OOBeKTHI, HCIOJIb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKaHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3Mbl, HUX XapakTepucThka. TpaaulMOHHas OHOTEXHOJOrus: XjeOorneueHue,
MOJIy4eHHEe KHUCIOMOJIOYHBIX MPOJIYKTOB, BUHOAENE. Mukpoononorundecknii cuute3. OOBEKTHI
MUKpOOHOIOrnyeckux TexHonoruil. [IponsBoactso Oenka, aMUHOKUCIOT U BATAMUHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANPaBICHHOTO  HM3MEHEHHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIbIO MOJIYYEHHUS! OPTAHU3MOB U MX KOMIIOHEHTOB, COAEPKAIIUX
HE BCTpEYaroIIuecs B MpUpo/ie ONOCUHTETUYECKHE MTYTH.

Kinerounas nnxeHepus. MeToapl KylabTypbl KJIETOK M TKaHEH pPAaCTEHWH M JKUBOTHBIX.
Kpunobanku. Comaruueckas rubpuauzanus ¥ coMmMaTudeckuid smOpuoreHes. lcmonbp3oBaHue
rariOnJI0OB B CEIEKUNUHU pacTeHui. [lonyuenue MOHOKIOHANbHBIX awmumen. HMcnonvzosanue
MOHOKIOHANbHBIX U NOJUKIOHANbHLIX aHmumen 68 meouyune. VICKyCCTBEHHOE OIUIOIOTBOPEHUE.
PexoHCTpyKIMST AMIEKIETOK M KIOHUPOBAHWE JKMBOTHBIX. METOX TpaHCIUIaHTaluU saep
KIIETOK. TexHonozuu 0300po6ieHus, KyIbMUSUPOSAHUs U MUKPOKIOHANILHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCTNGEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHasi UHKeHepus. VICKyCCTBEHHBIN CHHTE3 reéHa U KOHCTPYHPOBAHHE
pekomOuHanTHBIX JIHK. Co3z0anue mpanceennvix opeanusmos. JIOCTHOKEHHS W TEPCIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXXEHEpUU. OKOJIOTHYECKHEe U OITUYECKUE MpoOIeMbl TEHHOMN
VHKEHEPUHU.

Menunuackue ouorexnonoruu. Iloctrenomuas uugposas meauuuna. [11P-nmuarnocruxka.
MeTabon0MHBIH aHANIN3, TEHOLEHTPUYECKUH aHaTN3 IPOTEOMa YeJIOBeKa JIJIsl OEHKU COCTOSIHUS

14



€ro 3I0poBbs. lcmonp30BaHWE CTBOJIOBBIX KIIETOK. Taprernas tepamust paka. 3D-
OMOWHXKEeHepusi A1 pa3paboTKH (PYHAAMEHTAJIBHBIX OCHOB MEAMIMHCKHX TEXHOJOTHUH,
CO3/IaHUS KOMIUICKCHBIX TKaHEW COYETaHWEM TEXHOJOTUH TPEXMEPHOTO OWOMPUHTHUHTA U
ckaddonaunra s peueHus 3a1a4 nepcoHaTN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IENbI0 oOecreueHus: KOMOMHUPOBAHHOM 3aIIUTHI OT
Bo3Oyauteneir OPBU, ycraHoBieHHE MOJCKYJISPHBIX MeXaHU3MOB (yHKimoHupoBanus PHK-
COJIep KALINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAaCHBIE 3200JI€BAHNS YEIOBEKA M dKUBOTHBIX.

JdemoHcTpauuu

Tabmupr  u cxembl:  «Vcmonab30BaHUE  MHKPOOPTaHHM3MOB B MPOMBIIIJICHHOM
npou3BoJicTBe», «Kierounast unxxkeHepus», «['eHHast HH)KEHEPUsD».

JlabopaTopHas padora «l3yueHue 00bEKTOB OMOTEXHOIOTHUI .

IpakTuyeckas padora «l[loaydeHue MOJTOYHOKHUCIBIX TPOAYKTOB.

Ikckypeust «bruoTexHoIorus — BaKHEHIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHET'O OBIIIEI'O OBPA30BAHHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpPeOOBaHHMSA K pPE3ysbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IIPOrpaMM CpeHEro 0011ero 00pa3oBaHus: JINYHOCTHBIE, METAPEAMETHBIE U MIPEMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IMPOrpaMMBbl MO OMOJIOTHUU BBIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHICKONW  TpaskJaHCKON
HWJEHTUYHOCTH — TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIEIICHUIO,
Hanuuue momugayuu K OOyUEHHIO OWOJIOTHH, yeleHanpasienHoe pasgumue BHYTPEHHHUX
yOEXKICHHUI JTMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  LIECHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH, IMPUCYIIHUMH  CHCTEME
Ouosiornyeckoro  oOpa3oBaHUSs, Haauuue  HNPABOCO3HAHUS ~ HKOJIOTUYECKON  KYJIBTYPHI,
CnocobHOCmU cmasumy e U CTPOUTD KU3HEHHBIC TIIAHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUSI IPOrpaMMbl IO OHMOJIOTUU JIOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCIHTATEIbHON AESATEIbHOCTH B COOTBETCTBUHM C TPAJAWLMOHHBIMU POCCHHUCKUMU
COIIMOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B
oOmiecTBe MpaBUJIaMH W HOPMaMH TOBEIEHUS W CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHSI, PA3BUTUSI BHYTPEHHEH MO3UIIMH JUYHOCTH, MATPUOTHU3MA U
YBaXEHUS K 3aKOHY U MPABOINOPSIAKY, YEIOBEKY TPyJla U CTApUIEMYy IOKOJEHHIO, B3aUMHOTO
YBaKEHUS, OCpeXHOTO  OTHOUICHHWS K  KYJbTYpHOMY  HACICAMI0 W TPaJUIHAM
MHOI'OHAIIMOHAJILHOTO Hapoaa Pocculickoil @denepanuu, Npupoie U OKpyKarole cpee.

JIM9HOCTHBIE PE3yAbTATHI OCBOSHHS YU€OHOTO mpenMeTa «BHOoIorHs TOJKHBI OTpaXarh
TOTOBHOCTb M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJICTBOBATHCS COPMHPOBAHHOM BHYTpEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHHH, COOTBETCTBYIOIMX TPAJAUIUOHHBIM IIEHHOCTSM POCCHUICKOro  0O0IecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B MPOIECCE peain3allid OCHOBHBIX
HalpaBJI€HUN BOCIIUTATENbHOU I€ATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpasaaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYyYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCUHCKOT0 OOIECTBA;

OCO3HAHHWE CBOMUX KOHCTUTYLMOHHBIX TMpaB H 0OA3aHHOCTEH, YBaKEHHE 3aKOHA W
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOIH TBOPYECKOW AEATEIHHOCTH MPHU CO3/aHUU YUEOHBIX TPOEKTOB,
pelieHny yueOHbBIX U TT03HABATENbHBIX 3a]1a4, BHIMOIHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ~ OTPENeNIATh COOCTBEHHYIO TIO3MIMIO 110 OTHOLICHHIO K SBJICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBATH B CBOMX JCHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSIMH, KyIbTYPHBIMU IIEHHOCTSIMUA U COIIMATbHBIM
II0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS Y4YeOHBIX,
MO3HABATEJIbHBIX M HCCIEAOBATENIbCKUX 3a/7a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHHIO
OTIOHEHTOB P 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM ESITENIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMUSI:

c(hOpMHUPOBAHHOCTh POCCUHCKON TPaKIaHCKOW MJICHTUYHOCTH, TAaTPUOTU3MA, YBAKECHUS K
CBOEMY HApOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PomauHONM, ropaoctu 3a CBOM Kpail, CBOXO
Ponuny, cBOM A3BIK M KYJBTYpPY, IPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEAMI0 M NaMATHUKaM MPUPOABL,
JNOCTHKEeHMSIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
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CIIOCOOHOCTH OIICHMBATh BKJIAJ] POCCHUUCKHUX YUYEHBIX B CTAHOBICHHWE W Pa3BUTHE
OMOJI0THH, TOHUMaHUsI 3HAU€HUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

ujeitHas yoe:xx IEHHOCTh, TOTOBHOCTh K CIIY’KeHMIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynpoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUE JIyXOBHBIX LEHHOCTEMN POCCUICKOTO Hapoza;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTI'O CO3HAHMSI, STHUECKOTO MIOBEICHHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIJa B IOCTPOCHHUE YCTOMYMBOIO OYAyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM PpOAMTENSIM, CO3/IaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO TPHHSATHUS IIEHHOCTEH CEMEWHON XU3HU B COOTBETCTBHH C TPATUIUSMH HApOIOB
Poccun;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUICHHWE K MHUPY, BKJIIOYAsi SCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAHHUE IMOIIMOHAILHOTO BO3/ICHCTBHUS )KHUBOW IPUPOJIBI U €€ IICHHOCTH,

TOTOBHOCTh K CAMOBBIPXCHHIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMJICHHE MPOSBIISATH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) ¢usnyeckoro BocnHTaHHS, (OPMHPOBAHHMA  KYJbTYPbl  3[0POBbSI M
AMOLUMOHAJIBHOTO 0JIArONOIyYHs:

MMOHMMAaHUE U peann3alus 3J0pOBOT0 U O6e30macHOro odpasa KU3HU (30pOBOE MUTAHUE,
COOIOICHNE TUTHEHUYECKUX IMPaBWJI U HOPM, cOAaHCHPOBAHHBIN PEXHUM 3aHSATUN U OTIbIXA,
perynsipHasi (u3MUECKass AaKTHBHOCTB), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHWMaHWE [EHHOCTH TPaBWI WHAWBHIYATBHOTO M KOJUIGKTHMBHOTO O€30I11acHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOKAIOIIHUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HaHWE TOCIEACTBUI M HEMPHUSATHS BPEAHBIX MPHUBBIUEK (YIMOTPEOICHUS alKOToJs,
HapKOTHUKOB, KYpEeHUS]);

6) TPy/10BOT0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTH K aKTUBHOM JICATEIIEHOCTH TEXHOJIOTHYECKON M COIIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATH, IUIAHUPOBATH W CAMOCTOSTEIBHO  BBITIOJNHATH  TaKyIO
JesITeNIbHOCTD;

WHTEpPEC K PA3NUYHBIM cepam TpodecCHOHANTBHON JeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp OyayIIel MpodecCuu 1 peaaTnu30BbhIBATh COOCTBEHHBIE )KM3HEHHBIE TIAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSXKEHUU BCeH
KU3HU;

7) 3K0JIOTHYeCKOro BOCIIUTAHMA:

HKOJIOTHYECKHU I1eJIecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYNIBTYpPhI: MPUOOPETEHHE OMbITa IJIaHHUPOBAHUS
MOCTYITKOB ¥ OIICHKH UX BO3MOXXHBIX TIOCIIEICTBHIA JUTSI OKPYXKAFOIIEH CPEIbl;

OCO3HaHHE TJIOO0ATBHOTO XapakTepa HKOJOTMUYECKUX MpoOJIeM U TyTed WX pelIeHHUS;

CIOCOOHOCTH HMCIIONIB30BaTh MPHOOpETaeMble MPU U3YUYEHUU OMOJIOTHH 3HAHUS U YMEHUS
MpU pEIIeHUH TPOOJieM, CBSI3aHHBIX C PAIMOHATIBHBIM MPHPOAONOIL30BAaHUEM (COOIIOICHUE
MpaBUJI TOBENEHUS B TIPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B JKOCHCTEMaX,
OXpaHy BHJIOB, 9KOCHCTEM, Onochepsl);

AKTUBHOE HENPUSITHE NCUCTBUM, MPUHOCIIIMX BpEI OKpYKAIOUIEH MPUPOJAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC SKOJIOTHUYECKUE TMOCIEACTBHUS MPEINTPUHUMAEMBIX
JNEWCTBUI U NMPEOTBPAIAT HX;
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HaJu4ue PA3BUTOIO DSKOJOTMYECKOIO0 MBILUICHUS, DKOJIOTHYECKOM KYJIbTYPBI, OIIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS HMH B
[I03HABATECJIbHOW, KOMMYHMKATHUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON JESATEIBHOCTH YKOJIOIMYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JHUAlOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YATATEIBLCKOU KYJIBTYpPbI KaK CPEACTBA B3aUMOACHCTBUSA
MEXy JI0JbMU U MIO3HAHUS MUDA,

MOHMMaHHE crnenu@uKr OMOJOTMM KaK HayKH, OCO3HAaHHUS €€ ponu B (HOPMUPOBAHHU
PaMoOHATBFHOTO HAYYHOT'O MBIIIJICHHS, CO3AaHNUHU LIETOCTHOTO MPEACTABICHHS 00 OKpYXKAroIeM
MHUpE KaK O €IUHCTBE IIPUPOJbI, 4YEJIOBEKa M OOLIeCTBa, B IO3HAHUM IPHPOJHBIX
3aKOHOMEPHOCTEN U peLIEHUH NPOOJIEM COXPAaHEHHS IPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOIMHU ISl COBPEMEHHOM IMBHJIM3ALMU: OOECIeUeHUs
HOBOTO YPOBHSI Pa3BHTHS MEIWIMHBI, CO3JaHNE TEPCIEKTUBHBIX OMOTEXHOJIOTUH, CITIOCOOHBIX
pelaTbh pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJAa U3 INI00aIbHBIX
HKOJIOTHYECKUX MPoOJIeM 1 oOecriedeHus mepexo/ja K yCTOHUNBOMY Pa3BUTHIO, PAllIOHAIEHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYpPCcOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYUEHUU OMOJOTMYECKUX 3HAHMM B LEJIAX MOBBILICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4yHOH TIPAMOTHOCTH, KaK COCTaBHOM yacTh (YHKLIHOHAIBHOMN
rpaMOTHOCTH OOydaromuxcsi, popMupyemoii npu n3ydeHur ONOJIOTHH;

IIOHUMAaHHE CYIIHOCTH METOIOB II03HAHUS, HCIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydyaeMble 3HAHUS [UIS aHajdu3a W OOBSCHEHUS SIBICHUM
OKpY’KaloIllero MUpa M HPOMCXOJAIIMX B HEM H3MEHEHWMH, yMeHHue JenaTb O0OOCHOBAHHBIE
3aKJIIOYEHHST HA OCHOBE HAYYHBIX (DAKTOB M HUMEIOUIMXCA JaHHBIX C LENbI0 TMOJIYyYEHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS [UISl PELICHHS
po0JIeM B peasibHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HaHUE IIEHHOCTH HAayYHOMW JAESITEIBHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEA0BATENBCKYIO ACSITENBHOCTh MHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY OOpa3oBaHUI0 M CaMOOOpPa30BaHMIO, K
aKTUBHOMY TIIOJIy4€HHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUH C JKU3HECHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIE Pe3yJbTaThl OCBOCHHS Y4eOHOrO Tpeamera «BHOJOTHs BKIIOYAIOT:
3HaUYUMBIC JUISI  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOIMIUXCS  MEKIUCIUIUIMHAPHBIC
(MexmpeMeTHBIC) 00IEHAYYHBIE TOHSTHS, OTPAXKAIOIINE IIETOCTHOCTh HAYIHOW KapTHHBI MHpa
U cnenu@uKy METOJI0B MO3HAHUS, UCIOIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTHs,
SIBJICHHE, TPOIECC, CUCTeMa, HAyYHBIH (aKT, NMPUHINIL, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleIOBaHNe, HAOJIIOJEHUE, U3MEPEHHE, SKCIIEPUMEHT M JIpyrue); yHHBepcalbHbIe
yueOHble JIeHCTBUS (IIO3HABaTelbHblE, KOMMYHUKATUBHBIE, PErYISTHBHBIE), 00ECIeUrnBaOIINe
¢dopmupoBaHre (PyHKIIMOHAILHOW TPaMOTHOCTU W COLMAIBHOM KOMIIETEHIIMH OOy4aroIuxcs;
CIOCOOHOCTh oOyuyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCITUTIIIHHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHUS M YHUBEpCaJbHbIE YueOHBbIE JEHCTBHS B IO3HABATENbHOH U
COIMAJIbHOM MPAKTHUKE.

B pesynprare wu3ydyeHuss OHMOJOTMHM Ha YpPOBHE CpexHEro oOiiero oOpa3oBaHUS Yy
oOyyarorierocss OyayT copMUpOBaHBI MO3HABATEIIbHBIC YHHBEPCAIbHBIC YUEOHBIC ICHCTBUA,
KOMMYHHKATHUBHBIC YHUBEpCAIbHBIC Yy4YeOHBIE JCHCTBHS, pErYyISTHBHBIC YHUBEPCAIbHBIC
yueOHbI€ JeCTBYSI, COBMECTHAS ACSTEIbHOCTD.

MerarnpeaMeTHbIe pe3ysbTaThl OCBOSHHS HPOTPaMMBI CpEIHEro oOIiero oOpazoBaHUA
JIOJKHBI OTPaXKaTh:
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OBiageHne yHMBePCAJIbHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUSIMM:

1) 6a3oBbIe JJIOTHYECKHE T CTBUS:

CaMOCTOSITENTbHO (POPMYJTIMPOBaTh M aKTyalM3UpOBaTh MpoOjeMy, paccMaTpuBath €&
BCECTOPOHHE;

UCIOJIb30BaTh TPU OCBOCHUU 3HAHWN MPHEMBI JIOTMYECKOTO MEBIIIICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kilaccuukanmuu, OO0OOIICHHUs), PACKPHIBATH CMBICH OHOJIOTHYSCKUX
MOHATHUH (BBLIEIATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMHU IMOHSATUSAMU);

OTpENCIATh LEIH JCATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHUH WX JOCTHKCHUS,
COOTHOCHUTH PE3YyIbTATHI ACSITEILHOCTH C TIOCTABJICHHBIMU IICIISIMU;

WCIOJIb30BaTh OMOJIOTUYECKHE MOHATHS JJsi OOBSICHCHHsS] (PAKTOB W SIBICHUH KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, [0 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS. B pacCMaTPUBAEMBIX SIBICHUSX, (HOPMYIHPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MIPUMEHSTh CXEMHO-MOJIEIbHbIE CPEJCTBA ISl MPEJCTABICHUS CYIIECTBEHHBIX CBSI3CH U
OTHOIICHUN B W3y4aeMbIX OMOJIOTMYECKHUX OOBCKTaX, a TAK)KE MPOTHBOPEUU Pa3HOTO pPoOJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh TUTAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCSI MaTepUATbHBIX
¥ HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTH, OICHHBATH COOTBETCTBHE PE3YyJbTATOB IICIISAM,
OIICHUBATh PUCKH TIOCIICICTBUN ACSITEILHOCTH;

KOOPJIUHHUPOBATh M BBIIOJHATH pPabOTy B YCIOBUSAX pEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINUICHHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE TeHCTBHUS:

BJIQJICTh HABBIKAMH Y4E€OHO-HMCCIICIOBATEIILCKONH M MPOCKTHOM JEATSIIEHOCTH, HaBBIKAMH
paszpeliieHuss IpoodieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITENIbBHOMY TOMCKY METOOB
pEIIeHUS TPAKTUIECKHX 33124, IPUMEHEHHUIO Pa3IMYHbIX METOOB ITO3HAHUS;

WCIONIb30BaTh Pa3UYHbIEe BUABl JEATEIBHOCTH MO TMOJIYYSHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B YUCOHBIX CHTYaIUsX, B TOM YHCIE TPU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(dhopMUPOBaTh HAYYHBIA THUI MBIIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYCBBIMU
TMOHATHSIMH M METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJa4d B 0Opa30BATENbHOW ACSITEIBHOCTU U
KU3HEHHBIX CHTYAIIHSIX;

BBISBJIATh TPUYUHHO-CIICJICTBEHHBIC CBS3M WM aKTYaJIM3UPOBATh 3aJlady, BBIIBUTAThH
TUMOTE3y €€ pelIeHUs, HAaXOJIUTh apryMEHTBhl Ui JOKa3aTelbCTBa CBOMX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTCPUHU PEIICHUS;

aHAJIM3WPOBATh IIOJIYYCHHBIC B XOJEC pEIICHUS 3a7aud pPe3yJbTaThl, KPUTHUECKU
OILICHHUBATh UX JOCTOBEPHOCThH, IPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYaIlUsSIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT,

OCYIIIECTBIIATE IICJICHANIPABICHHBIN TOUCK IEePeHOca CPEJCTB M CIIOCOOOB JICWCTBUS B
poeCCHOHANIBHYIO CPEY;

yMeTh TEpPEHOCUTh 3HAHWS B T[O3HABAaTEIbHYID M  MPAKTUYECKYID  00JacTu
KHU3HECATEIHOCTH,

YMETh HHTETPHUPOBATh 3HAHUS W3 PA3HBIX NMPEJIMETHBIX 001acTel;

BBIBUTATh HOBBIC HWJCH, INpeJiaraTh OPUTHHAIBHBIC TOJIXOJbI M PEIICHUS, CTaBUTh
MPOOJIEMBI M 33J1a4H, JTOMTYCKAOIINE ATbTePHATHBHBIC PEIICHUS.

3) padora ¢ undopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpManuH (TEKCTE Y4eOHOTro rmocoows,
HAyYHO-TIOMYJISPHON JHUTEpaType, OMOIOTHUECKUX CIOBAPSIX M CIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHaIU3UpOBaTh WH(MOpPMAIUIO PA3TUYHBIX BUIOB U (HOpPM
MIPEJICTABJICHMSI, KPUTUYECKHU OLICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTH;
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(dbopMynupoBaTh 3ampoChl U MPUMEHSTH PA3IUYHBIE METOJBI TMPHU TOHWCKE M O0TOOpe
Oounosornueckoi nH(popMalu, HeoOXO0MMOM JIJIs1 BBIMTOJIHEHHUS YIeOHBIX 3a/1a4;

MPUOOPETaTh OMBIT HCIOJB30BAHMS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIBHYIO (OpMy TMpencTaBiIeHUS OHOIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

WCIOJIb30BaTh HAYYHBIH SI3BIK B KAaueCTBE CPEJACTBAa NpU paboTe ¢ OMOJOTUYECKOU
uHpopMalen: MPUMEHITh XUMHUYECKUe, (PU3MUECKUe U MaTeMaTU4YeCKUue 3HAKH U CHUMBOJIBI,
dbopMyIbl, abOpeBHATypy, HOMEHKIATypy, WCIIOJIB30BaTh M MPEOOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HAJIATHOCTH;

BIIQJICTh HAaBBIKAMU PACIIO3HABAHHUS W 3alIUThl MHMOpManuu, WHHOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiajieHne YHUBEPCAJIbLHBIMA KOMMYHUKATHBHBIMU /1€l CTBUSIMH:

1) obmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BCEeX cepax *KU3HU, aKTUBHO y4aCTBOBATH B JUAJIOTE
WIN TUCKYCCHU TIO CYIIECTBY 00CYX/IaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIEHHUS OTHOCHUTEJIbHO BBIMOJHEHUS TMpejlaraeMoi 3a/laud, YYUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTUX YUACTHUKOB TUAJIOTA UM TUCKYCCHH);

pacro3HaBaTh HEBEpOAJbHBIC CpEACTBA OOIIECHUSA, IMMOHUMATh 3HAYEHHE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTyallUl, YMETh CMITr4aTh KOH(GIUKTHI U
BECTHU MEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMU CHOCOOaMU OOIICHHS] UM B3aUMOJICHCTBUS, MOHUMATh HAMEPEHHS
JIPYTUX JIIOACH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOU dopme
(GbopMyInHUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHasl 1eSITeJIbHOCTD:

MOHUMATh M UCIOIB30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHONW pabOThI MpU
pelieHnr OMOoJI0rn4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHS TPYIIIOBBIX
(dhopM B3auMOAEHCTBUS NIPH PEIICHUH YueOHOU 3a/1auH;

BBHIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX NEUCTBHH C Y4ETOM OOILIUX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJIOTO WICHA KOJIJIEKTHUBA;

MPUHUMATh 1I€JIM COBMECTHON JESTEIHbHOCTH, OPTraHU30BBIBAaTH W KOOPIAUHUPOBATH
JNEUCTBUSA 10 €€ JOCTHUKEHMIO: COCTABIIATH IUIAH JEUCTBUN, PACHPEACNATH POJIU C YYETOM
MHEHHI YYaCTHHUKOB, OOCYKJIaTh pPe3yIbTaThl COBMECTHOM pabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJIOTO YYaCTHHUKA KOMaHbI B OOUINI pe3yabTaT
Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKThI, OLICHUBATh WAEH C MO3UIIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETMUECKOE IMOBEJCHUE B PA3JIUYHBIX CHUTYaLHUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh HMHUITMATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMH PeryisiTUBHBIMH JI€/iCTBUSIMH

1) camoopranu3auus:

WCIIOh30BaTh OWOJIOTMYECKUE 3HAHWS JUIA BBISBICHUS MPOOJIEM W WX PEIICHUS B
KU3HEHHBIX M YUYEOHBIX CUTYaIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHHI II€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSIX M TMOCTYNKAX IO OTHOIIEHHWIO K >KMBOM HPHUPOJE, CBOEMY 3I0POBBI0 U 30POBBIO
OKPYKAIOIINX;

CaMOCTOSITENTHO OCYIIECTBIISITh TO3HABATEIBHYIO NEATEIHHOCTh, BBISABISATH MPOOJIEMEI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadydl B 0O0pa30BaTEIbHOM JCATEIBHOCTH |
KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENTLHO COCTABJIATH TUTAH PEIICHUS MPOOIEMBI C YIETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOYTEHUIH;
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JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

paclMpATh paMKU Y4€OHOTO IIPeAMETa Ha OCHOBE JINYHBIX MPEANOUTEHHH;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHHUIO IIUPOKOH 3pyIUIMH B Pa3HbIX 00JacTAX
3HaHUH, OCTOSIHHO MOBBILIATH CBOW 00pa30BaTEIbHbIN U KyJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMHU TTO3HABATEIBHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIMTENbHBIX MIPOLECCOB, UX PE3Y/IbTATOB U OCHOBAHUI, MCIIOJIb30BaTh MPUEMBI pediiekcun
JUIsl OLIEHKY CUTYalluH, BBIOOPA BEPHOTO PEILICHHS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTHI JPYIUX IIPU aHAIU3E PE3YyJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE Ce0sT U IPYTUX:

PUHUMATH ce0s, TOHUMAast CBOU HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3YIbTAaTOB JEIATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPABO IPYTUX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUHU IPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHMs cojepxkaHus ydeOHoro mpeamera «buonorus» Ha
yrIyOJI€HHOM YPOBHE OPUEHTHPOBAHBI Ha 0OecreueHne MpoQHILHOTO 00y4eHUsT 00yJaromuXCst
Oouosiornu. OHM BKJIIOYAIOT: cHeuupuyeckue i OUOJIOTMM HAayuyHble 3HAHUS, YMEHUSA W
CIOCOOBl  JICMCTBUH TI0 OCBOGHHIO, HMHTEPIIPETAIMM M MPEOOpa30BAHMUIO 3HAHUHN, BUJBI
JeSITeIbHOCTH 10 TMOJYYEHUIO HOBBIX 3HAHUH U MX NPUMEHEHUIO B Pa3IMYHbIX YYeOHBIX, a
TaK)X€ B pealIbHbIX KU3HEHHBIX CUTyalusX. [IpeamMeTHble pe3ynbTaThl MPeICTaBICHbI 10 TOAaM
U3Y4YCHHUS.

IIpenmeTHbIe pe3ynbTaThl OCBOCHHUS yueOHOr0 npeaMera «buoorus» B

10 knacce nOMKHBI OTpAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUM €CTECTBEHHOHAay4YHOH KapTHHBI MHpa, B IO3HAHUM 3aKOHOB MPUPOIBI U
peleHny MpobJieM palioHaIbHOTO MPUPOIONOIB30BaHUS, O BKIIA1€ POCCUMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE OMOJIOTHH;

BJI/ICHUE CUCTEMON OMOJOTMYECKMX 3HAHUU, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolline
OMOJIOTUYECKHE TEPMHMHBI M TOHATUS (PKU3Hb, KJETKa, OpPraHu3M, MeTa0oju3M, IOMEeocCTas,
caMOperyJislts, caMOBOCIIPOU3BECHIE, HACIEICTBEHHOCTh, HU3MEHUMBOCTb, POCT U Pa3BUTHE),
ouosornyeckue Teopun (kierouHas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. M. BaBunoBa — o menTpax
MHOTr000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacTeHUI), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACIIEIUIEHUs, YUCTOThHI TaMET, HE3aBUCUMOT0 HacienoBanus . Menaens,
TOMOJIOTMUECKUX PpSAJOB B HacienCcTBeHHOW wn3MmeHuumBocth H. . BaBuiioBa), nmpHHLMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
HCCIIETOBaHMX KUBBIX 00BEKTOB (OMUCaHKe, U3MEPEHHE, Ha0JI0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHOT M IYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucje OakTepuii, rpubOB, pacTeHHI,
KUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB  JKU3HEIEATENBHOCTH, INPOTEKAONIMX B OpPraHU3Max pacTeHHH, MXMBOTHBIX U
YeJI0BEeKa, OMOJIOTMUECKUX MPOLIECCOB: OOMEHa BEIIECTB (MeTaboIn3M), IPEeBpaIleH s YHEPT U,
OpoxeHus, aBTOTPOGHOTO U TeTepoTPO(HOr0 THIOB NMUTaHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MHUTO33a, M€i103a, TaMeTOreHe3a, SMOPHUOreHe3a, MOCTIMOPHOHAIIBHOTO PAa3BUTHUS, PA3MHOKEHUS,
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WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS TEHOB, I'eTEpO3UCa,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY OpPraHOMIAMH KIETKH U MX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M UX (QYHKIUSMU, MEX]y OpraHaMu U CUCTEMaMH OPTaHOB Y
pacTeHuil, JXMBOTHBIX W 4YeJIOBEKAa M HMX (QYHKIUSAMH, MEXIy CHCTEMaMH OPraHOB M HX
GYHKIUSMU, MEXKIY dTanamMu OOMEHa BEIIECTB, 3TalaMd KJIETOYHOTO IWKIA U JKU3HCHHBIX
[IUKJIOB OPraHU3MOB, JTalaMd SMOpPUOHAJIBHOTO PpA3BUTHUS, TCHOTHIIOM H (DEHOTHIIOM,
(deHoTUnoM u (pakTopaMu cpebl 0OUTaHMS,

YMEHHUE BBIIBJIATH OTJIUYUTEIBHBIC MPU3HAKU KHUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
KHUBOTHBIX U Y€JIOBEKA;

YMEHHUE HUCIOIB30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OHOJIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHMBOJIMKY JUISl JOKA3aTEeIbCTBA POJICTBA OPIaHU3MOB PAa3HBIX CHCTEMATUYECKHUX TPYIIIL;

YMEHHE pelaTh OHOJIOTMYECKHE 3a7aud, BBISBISATH MPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXIy HCCIEIyEeMbIMH OHOJOTMYECKHMMH TIPOIECCaMU W SIBJICHUSMH, JIENaTh BBIBOJBI M
MIPOTHO3BI HA OCHOBAHHH OJyYCHHBIX PE3YIIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTUYECKUE PabOThI, COONIOIATh MpaBUiia TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bl, IPOBEPATh HX JKCICPUMCHTAIBHBIMUA CPEIICTBAMH,
bopMyIHpys el UCCIICIOBAHNS, AaHATM3UPOBATh MOJYYCHHBIC PE3YJIbTAThI H JICJIaTh BHIBOIBL;

YMEHHUE y4acTBOBaTh B YUEOHO-HCCJIECIOBATEIBCKONH paboTe Mo OWOJIOTHH, 3KOJOTHU U
MEIUIIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W MyOJIMYHO TMPEACTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YYCHUYCCKUX KOH(DEPEHIUIX;

YMEHHE OLEHHBATh OSTHYECKHE AacCIeKThl COBPEMEHHBIX HCCIEAOBAaHMA B 001acTu
OMOJIOTMM M MEIUIUHBI (KIIOHUPOBAaHUE, HWCKYCCTBEHHOE OIUIOJIOTBOPCHUE, HAIPABICHHOE
M3MEHEHHE TeHOMa M CO3/IaHue TPAHCTCHHBIX OPTraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyayiei npodeccuoHalbHON AeITeNbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITBCKOTO XO035CTBA, MUIIIEBOM
MPOMBIIIJICHHOCTH, YIIYONSTh MO3HABATENbHBI WHTEpEC, HAIMpaBICHHBI Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccnrt W MPOAOHKEHHE OMOJOTUYECKOTOo O00pa3oBaHUs B
OpraHU3aIMIX CPEIHEro NpoPecCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM MPOrpaMMbl KoJjnuecTBo yacos DJIeKTPOHHbIE
n/n Bcero Kontpoabubie | IlpakTtuueckue | (uudposeie)
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchbl
1 buonorus kak Hayka 1 https://m.edsoo.ru/7f41c292
2 JKuBble CHCTEMBI U MX H3YYEHHE 2 https://m.edsoo.ru/7f41c292
3 Buosorus kieTku 2 0.5 https://m.edsoo0.ru/7f41c292
4 XUMUYecKasi OpraHu3alus KICTKH 10 1 1 https://m.edsoo.ru/7f41c292
5 CrpoeHue v QyHKIIMU KICTKH 8 2 https://m.edsoo.ru/7f41c292
6 OOMeH BeIeCTB U MPEBPALICHUE YJHEPTUHU B 9 1 1 https://m.edsoo.ru/7f41c292
KJIETKE
7 HacnencrBennast nadopManus U peanrnsaus eé 9 0.5 https://m.edsoo.ru/7f41c292
B KJIETKE
8 YKU3HEHHBIN UK KIETKU 6 1 https://m.edso0.ru/7f41c292
9 Crpoenue v GyHKIIMHA OPTaHU3MOB 15 1 15 https://m.edsoo.ru/7f41c292
10 Pa3MHOXeHME U pa3BUTHE OPTaHU3MOB 8 15 https://m.edsoo.ru/7f41c292
11 ['eHeTHKa — HayKa O HACJIEACTBEHHOCTH U 2 0.5 https://m.edsoo.ru/7f41c292
U3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1 https://m.edso0.ru/7f41c292
13 3aKOHOMEPHOCTH M3MEHUYHNBOCTH 6 1 https://m.edsoo.ru/7f41c292
14 I'eHeTHKa yenmoBeka 3 1 0.5 https://m.edsoo.ru/7f41¢c292
15 Cenekiust OpraHu3MOB 4 1 https://m.edsoo.ru/7f41c292
16 broTexXHOIOTHs M CHHTETHYECKasT OMOJIOTHS 4 1 https://m.edsoo.ru/7f41c292
17 Pe3epBHOE Bpemst 3 https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 13
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IHOYPOYHOE IINTAHUPOBAHHUE

No Tema KosauuyecTBo yacoB Jlata uzyyenust DJIeKTPOHHbIE
n/n ypoka = KonTpoabubie | [IlpakTnueckue uudposbie
§ padoThI padoThI o0pa3oBaTte/ibHbIC
o Iiian dDakrt pecypcnl

1 buosnorus kak KOMILJIEKCHAsI HAyKa 1 https://www.google.co
1 KaK 4aCTh COBPEMEHHOI'O
oOmiecTBa

2 JKuBble cucTembl U UX CBOICTBa 1 https://www.google.com/url

?

3 YpoBHEBas opraHu3anus >KUBbIX 1 https://www.google.com/url

CUCTEM ?0=http://bio.1september.ru
/sa

4 HcTtopust OTKPBITUS U U3YyUCHUS 1 http://bio.1september.ru/
kietku. Knerounas teopus

5 MeTo 161 MOJIEKYIISIPHOM U 1 0.5 http://college.ru/biologiya/
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padota «/3yuenue
METOIOB KJIETOYHOH OMOJIOTHHA
(xpomarorpadus, 35ekTpodopes,
muddepennmansaoe
ueHtpudyruponanue, [TLP)»

6 XUMHYECKUHN COCTAB KIIETKH. 1 http://www.sbio.info/
Makpo-, MUKpO- U
YIIBTpaMUKPOdJIeMEeHTHI. Bona u eé
POIIb KaK PacCTBOPHUTEIS, pEareHTa,
ydacTue B CTPYKTYPUPOBAHUHT
KIJICTKH, TETUIOPETYIISIITHH.

7 MuHepaibHbIe BEIIECTBA KIETKH, 1 https://resh.edu.ru/subject/5
ux Ouosoruyeckasi poyb 110/

8 Oprannueckue BelecTBa KIETKU 1 0.5 https://resh.edu.ru/subject/5
— Oenxku. JlabopaTopHas pabora 110/
«O06HapyxeHue OEIKOB C
MTOMOIITBIO KAYeCTBEHHBIX
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peaKuuii»

9 CaoiicTBa, knaccuduxarys u https://resh.edu.ru/subject/5
GyHKIMH GENTKOB 110/

10 Oprannueckue BelecTBa KISTKU https://resh.edu.ru/subject/5
— YIJICBOJIBI 110/

11 Oprannueckue BelecTBa KISTKU https://resh.edu.ru/subject/5
— JIMOAOBI /10/

12 Hyxnennoseie kucnotsl. JIHK u 0.5 https://resh.edu.ru/subject/5
PHK. JIabopaTtopHas pabora 110/
«HccnenoBanue HyKJIEHHOBBIX
KHCJIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAaHU3MOBY

13 Crpoenne u pynkuun ATO. https://resh.edu.ru/subject/5
Jpyrue Hykneosuarpudocharst 110/
(HT®)

14 Cexsennponanue JIHK. Meroabl https://resh.edu.ru/subject/5
T€HOMUKH, TPAHCKPUIITOMUKH, 110/
MIPOTEOMHKHU

15 KonTponbnas padora Nel no teme https://resh.edu.ru/subject/5
"XHMMHYECKask OPraHU3alus 110/
KJIETKH".

16 Mertoabl CTPYKTYpHOU OHOIOTHH https://resh.edu.ru/subject/5

10/

17 Tune! kiterok. [Ipokapuornueckas https://resh.edu.ru/subject/5
KJIETKAa /10/

18 CrpoeHne 3ykapuoTHYECKOU 0.5 https://resh.edu.ru/subject/5
kietku. [Ipaktuyeckas paborta 110/
«M3yueHne CBONCTB KJIETOUHOMU
MeMOpaHbI»

19 [ToBepxHOCTHBIN anmapar KIeTKH http://school-

collection.edu.ru/

20 OnHOMEMOpaHHBIC OPTaHOM Bl 0.5 http://school-
kietku. [Ipaktuyeckas pabora collection.edu.ru/
«M3ydenune IBMKEHUS IUTOTLIA3MbI
B PACTUTEIBHBIX KIETKAX»

21 IlosryaBTOHOMHBIE OPTaHOMIbI 0.5 http://school-
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KJICTKU: MUTOXOHAPUH, IIACTUABI.
JlaGopaTopHas pabota
«HccrnenoBanue mia3mMonmsa u
JeTIIIa3MOJIM3a B PACTUTEIIBHBIX
KJIETKAX)

collection.edu.ru/

22 HememOpaHHbIE OpraHOU/IbI http://school-
KJIETKH collection.edu.ru/

23 Crtpoenue u pyHKIUH sapa http://school-

collection.edu.ru/

24 CpaBHHTEINIbHASI XapaKTEPUCTUKA 0.5 http://school-
KIIETOK 3yKapuoT. JlabopaTopHas collection.edu.ru/
pabota «3ydyeHue cTpoeHus
KJIETOK Pa3NIMYHbIX OPTraHU3MOBY

25 AccuMmIAnusg U JUCCUMUIISIIIUS — http://school-
JIBE CTOPOHBI MeTabom3Ma. THITbl collection.edu.ru/
oOMeHa BeriecTB. JJaboparopHas
pabora «3yuenue
KaTaJTUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpuUMepe aMuIIa3bl
WM KaTaJlasbl)»

26 depMeHTaTUBHBIN XapaKTep 0.5 http://school-
peaKuuii KJIETOYHOrO collection.edu.ru/
Metabonusma. JlaboparopHas
pabota «M3ydyenue
(epMEeHTaTUBHOTO pPaCUICTIIICHHS
MePOKCHIa BOJIOPOJIa B
PaACTUTENFHBIX U )KUBOTHBIX
KIIETKaX)

27 benku-akTuBaTOpH! M OEIKU- http://school-
UHTUOUTOPBI collection.edu.ru/

28 ABTOTpOGHBINH THII 0OMEHa http://school-
BewecTs. PoTocUHTE3 collection.edu.ru/

29 XemocunTes. JlaboparopHas 0.5 http://school-
pabota «CpaBHEHHE IIPOLECCOB collection.edu.ru/
(boTOCHHTE3a U XEMOCHHTE3a»

30 AHa’poOHBIE OpraHu3Mbl. Buier http://school-
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opoxenusi. JlaboparopHas pabota
«CpaBHEHHE TIPOIIECCOB OPOKEHUS
U JIBIXQHUS»

collection.edu.ru/

31 AspoOHBIE OPTaHU3MBI. DTaIbI http://school-
SHEPTreTUYECKOro OOMeHa collection.edu.ru/

32 DHeprusi MeMOPaHHOTO IPaIMCHTA http://school-
nporoHos. Cunres AT®: pabora collection.edu.ru/
npoToHHON AT®-cuHTa3bI

33 KontponbHas padota No2 o teme
"Ctpoenue kierku. OOMeH
BELIECTB U MPEBpPALEHUE SHEPTUU
B KjeTke"

34 Peakiiuyu MaTpu4HOTO CHHTE3a http://school-

collection.edu.ru/

35 TpaHCKpuIUsa — MaTPUIHBINA https://spheres.prosv.ru/biol
cunre3 PHK ogy/about/174/2288/

36 Tpancnsanus u e€ dTarbl https://spheres.prosv.ru/biol

ogy/about/174/2288/

37 KonupoBanue amunokuciaor. Poib https://spheres.prosv.ru/biol
prubocoM B OMOCHHTE3e OeliKa ogy/about/174/2288/

38 Opranusanus reHoma y mpokKapuoT https://spheres.prosv.ru/biol
U DyKapuoT ogy/about/174/2288/

39 MounekynspHble MEXaHU3MBI https://spheres.prosv.ru/biol
JKCIIPECCUU TE€HOB Y DYKapHUOT ogy/about/174/2288/

40 Bupycbsl — BHeKkIIeTOUHBIE (HOPMBI 0.5 https://spheres.prosv.ru/biol
JKU3HU M OOJIMTATHBIE TIapa3HTHI. ogy/about/174/2288/
[IpakTuueckas pabota «Coznanue
MOJIEJI BUPYCa»

41 Bupycusbie 3a0601eBaHus yeI0BeKa, https://spheres.prosv.ru/biol
JKUBOTHBIX, PACTCHUI ogy/about/174/2288/

42 HanoTtexHomoruu B OMOJIOTHH U https://spheres.prosv.ru/biol
MEIUIMHE oQgy/about/174/2288/

43 JKn3HeHHBIN IUKIT KIIETKH https://spheres.prosv.ru/biol

ogy/about/174/2288/

44 Martpuunsiii cuares JJHK https://spheres.prosv.ru/biol

ogy/about/174/2288/

45 Xpomocomsl. JlabopaTtopHas 0.5 https://spheres.prosv.ru/biol
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pabota «3yueHue XxpoMocoM Ha
TOTOBBIX MUKpPOITpenapaTax»

ogy/about/174/2288/

46 JleneHue KICTKH — MHTO3 https://spheres.prosv.ru/biol

ogy/about/174/2288/

47 Tuner knerok. Kaprokunes u 0.5 https://spheres.prosv.ru/biol
nuTokuHe3. JlabopaTopnas pabora ogy/about/174/2288/
«Habmnroienne MUTO3a B KJIETKaX
KOHYMKa KOpelIKa JIyka (Ha
TOTOBBIX MUKPOTIPEIIapaTax)»

48 Perynsuus >ku3HEHHOTO ITUKIIA https://spheres.prosv.ru/biol
KJIETOK ogy/about/174/2288/

49 KonTponbnas padora Ne3 mo https://spheres.prosv.ru/biol
teme"HacnencrsenHas ogy/about/174/2288/
nH(popMalus U peanu3anus e B
kieTke. J)Ku3HeHHBIN 1UKIT KJIETKH."

50 OpranusM Kak €IMHOE 1IeJI0e http://plant.geoman.ru/

o1 Tkanu pactenuil. JlaboparopHas 0.5 http://plant.geoman.ru/
pabota «/3ydenue TkaHei
pacTeHui»

52 TkaHM )KUBOTHBIX U YEJIOBEKA. 0.5 http://www.anatomus.ru/
JIaGoparopnas pabota «/3yuenue
TKaHEH KUBOTHBIX)

53 Opranbl. CUCTEMBI OPTaHOB. 0.5 http://www.anatomus.ru/
JIaGopartopHas pabota «/3yueHue
OpraHoOB I[BETKOBOTO PACTECHUS

54 Omopa Tena OpraHu3MoB. http://www.anatomus.ru/
JIBM>KEeHHE OPTaHU3MOB

55 IIntanue oprannzmos. [Iutanue http://www.anatomus.ru/
MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTenbpHas cucTemMa
YeloBeKa

56 JlpIxaHue OpraHu3MoB http://www.anatomus.ru/

57 JIpIxaHnue mMo3BOHOYHBIX )KUBOTHBIX http://www.anatomus.ru/
1 YeJIOBEeKa

58 TpaHcnopT BeweCTB y OpraHu3MoB http://www.anatomus.ru/

59 KpoBeHnocHas cuctema http://www.anatomus.ru/

28



http://plant.geoman.ru/
http://plant.geoman.ru/
http://www.anatomus.ru/
http://www.anatomus.ru/
http://www.anatomus.ru/
http://www.anatomus.ru/
http://www.anatomus.ru/
http://www.anatomus.ru/
http://www.anatomus.ru/
http://www.anatomus.ru/

IIO3BOHOYHBIX ) KMBOTHBIX U
YCJI0BCKAa

60 Brigenenue y opranu3smMoB http://www.anatomus.ru/

61 3ammTa y opranu3mMoB.. MiMMmyHHas http://www.anatomus.ru/
CHCTEMa YeJIOBeKa.

62 Pa3apaXMMOCTh U PEryIIsiuus y fcior.edu.ru
OpPTraHU3MOB

63 ['ymopanbHas peryasuus 1 https://resh.edu.ru/subject/5
SHJOKpPUHHAS CHCTEMA KUBOTHBIX U 110/

YelioBeKa

64 KontponbHas padota Ne4 o teme https://resh.edu.ru/subject/5
"Ctpoenue u GyHKIUU 110/

OpraHu3MoB"

65 DopMBI pa3MHOKEHHS OPTaHU3MOB. https://resh.edu.ru/subject/5
[TonoBoe pa3MHOKEHUE. 110/

66 Meiio3 https://resh.edu.ru/subject/5

10/

67 Famerorenes. OOpa3oBanue u 0.5 https://resh.edu.ru/subject/5
Pa3BHUTHE IOJIOBHIX KIIETOK. 110/

JIaGoparopnas pabota «/3yuenue
CTPOEHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOTIpEnapaTax

68 WnauBuayanbHOE pa3BUTHE https://resh.edu.ru/subject/5
OpraHU3MOB — OHTOT€HE3 110/

69 3akiajika OpraHoB U TKaHEH U3 https://resh.edu.ru/subject/5
3apOJIBIIIEBHIX JINCTKOB 110/

70 Poct 1 pa3BuTHE JKMBOTHBIX. 0.5 https://spheres.prosv.ru/biol
JlaGoparopHas pabota ogy/about/174/2288/
«BpIsIBIIEHNE TPU3HAKOB CXO/ICTBA
3apo/blIIel TO3BOHOYHBIX
KUBOTHBIX)»

71 Hcropus cTaHOBIIEHHS U Pa3BUTHUSA https://spheres.prosv.ru/biol
I€HETUKH KaK HAyKu ogy/about/174/2288/

72 OCHOBHBIE TIOHSTHS ¥ CUMBOJIBI 0.5 https://spheres.prosv.ru/biol
renetuku. JlabopatopHas pabota ogy/about/174/2288/

«/po3oduna kak 00bEKT
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TCHECTUYCCKUX HCCJ’IGI[OB&HHﬁ»

73 Pa3smHOXeHMe U pa3BuTHE 0.5 https://spheres.prosv.ru/biol
pactenwuii. JlTaboparopHast paboTa ogy/about/174/2288/
«CTpoeHHe OpraHoB pa3MHOKECHHUSI
BBICILIMX PACTCHHID

74 3aKOHOMEPHOCTH HACIIETOBaAHUS 0.5 https://spheres.prosv.ru/biol
PU3HAKOB. MOHOTHOPHIHOE ogy/about/174/2288/
ckpenuBanue. [Ipaktuueckas
pabora "M3ydyeHue pe3yibTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3oduibr”

75 LuTOI0OrnYeCKre OCHOBBI https://spheres.prosv.ru/biol
MOHOTHOPHUIHOTO CKPEIIUBaHUS oqy/about/174/2288/

76 AHanuzupyroniee CKpeuBaHue. https://spheres.prosv.ru/biol
Henonxnoe nomunupoBanue oqy/about/174/2288/

77 JlurubpuiHoe cKperBaHue. 0.5 https://spheres.prosv.ru/biol
[IpakTuueckas padota «/3yuenue ogy/about/174/2288/
pe3yabTaTOB AUTUOPUIAHOTO
CKPEIIUBAHUS Y JPO30(HITBD»

78 LuTOIOrnYeCcKre OCHOBBI https://spheres.prosv.ru/biol
JUTUOPUTHOTO CKPELIUBaHUS ogy/about/174/2288/

79 CueneHHoe Hacae10BaHuE https://spheres.prosv.ru/biol
IIPU3HAKOB ogy/about/174/2288/

80 XpOMOCOMHas TEOPHS https://spheres.prosv.ru/biol
HAaCJIEACTBEHHOCTH ogy/about/174/2288/

81 I'eneruka nmosa https://spheres.prosv.ru/biol

ogy/about/174/2288/

82 ['eHOTHI Kak LIETTOCTHAS cUCTEMA

83 I'eneTHueCcKuii KOHTPOIb PA3BUTHS https://spheres.prosv.ru/biol
pacTEeHUH, )KUBOTHBIX U YEJIOBEKA ogy/about/174/2288/

84 N3menunBOCT NpHU3HAKOB. Bribl https://spheres.prosv.ru/biol
W3MEHUYHUBOCTH ogy/about/174/2288/

85 MoaudukaroHHast I3MEHYUBOCTH https://spheres.prosv.ru/biol

ogy/about/174/2288/

86 BapuarmoHHbI# ps u 0.5 https://spheres.prosv.ru/biol
BApUALIMOHHAs KpUBasl. ogy/about/174/2288/
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JlabopaTopHas pabora
«MccnenoBanue 3akOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYUBOCTH.
ITocTpoeHne BapualmoOHHOTO psia
Y BapHallMOHHOW KPUBOI

87 ['eHOTHIIUECKASt K3MEHYUBOCTD. https://spheres.prosv.ru/biol
KomOuHaTuBHas ©3BMEHUYNBOCTh ogy/about/174/2288/

88 MyTarmonHasi U3MEHUYUBOCTb. 0.5 «1C:Ypok»
[IpakTrueckas paborta «MyTanuu y
Ipo30¢ Bl (Ha TOTOBBIX
MUKpOIIpEnaparax)»

89 3aKOHOMEPHOCTU MYTallHOHHOTO «1C:Ypok»
nporecca. DIUreHeTHkKa u
AMUTCHOMUKA

90 I'eneruka yenoseka. [Ipakruueckas 0.5 https://urok.1c.ru/library/bi
pabota «CocTaBJICHHE U aHATTU3 ology/biologiya_10_Kklass e
POIOCIOBHON» orl 0/

91 MeTtoapl MENUITMHCKON T'€HETUKU. https://urok.1c.ru/library/bi
3HaYeHHE MEIUIIMHCKON TeHETHKU ology/biologiya_10_klass_e
B IIPEIOTBPALICHHUH U JICIEHUN orl 0/

TeHETUYECKUX 3a00TIeBaHUI
YeloBeKa.

92 Kontponbnas padota Ne5 mo https://urok.1c.ru/library/bi
TeMe" 3aKOHOMEPHOCTH ology/biologiya 10_Klass e
u3MeHuuBocTU. ['eHeTHKa orl 0/
yeyoBeka'

93 OCHOBHBIE TTIOHITHS CEJIEKIIUU. 0.5 https://urok.1c.ru/library/bi
JlaGoparopHas pabora «/3yueHue ology/biologiya 10_Klass e
COPTOB KYJIbTYPHBIX PACTCHU U orl 0/

MOPOJI JOMAITHUX YKHUBOTHBIX)

94 MeTobI CeNeKITMOHHOM pabOTHI. 0.5 https://urok.1c.ru/library/bi
JIaboparopnas paboTa «/3yueHue ology/biologiya_10_klass_e
METOJIOB CEJICKIIUU PACTECHU orl 0/

95 JlocTrKEHMsI CENEKLUN PaCTEHUH U https://urok.1c.ru/library/bi

KHUBOTHBIX. [IpakTnueckas pabora
«ITpuBuBka pacreHnii»CoxpaHeHue

ology/biologiya 10 klass e
orl 0/
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1 U3Y4YCHUC IT'CHCTUYCCKUX
PECYPCOB KYJIbTYPHBIX PACTEHHI U
UX IUKUX POANYEH ISl CO3/1aHUs
HOBBIX COPTOB U I‘I/I6pI/IHOB
CEJIbCKOXO03MICTBEHHBIX KYJIBTYD.

96 buortexHonorus kak Hayka u 1 https://urok.1c.ru/library/bi
OTpacib IPOU3BOACTBA. ology/biologiya_10_klass_e
[IpakTrueckas pabora «3yueHue orl 0/
00BEKTOB OMOTEXHOJIOTHI)

97 OcHOBHbIE HaNpPaBICHUS 1 https://urok.1c.ru/library/bi
CHUHTETUYECKON ology/biologiya 10 klass e
O6nosoruu. XpoMOCOMHAs ¥ TeHHAs orl 0/

WHXCHEPUSI.

98 MenunuHCKIEe OMOTEXHOIOTHH. 1 https://m.eds00.ru/7f41¢c292

99 KonTponbnas padota Ne5 B 1 https://m.edso00.ru/7f41c292
dopmate EI'D o uroram nzydeHus
Kypca OMOJIOTHH.

100 PesepsHriit ypok. [loBropenue, 1
000011IeHHE, CUCTEMATH3AINS
3HaAHUHI

101 [IpomexyTouHas aTTecTanus 1

102 Pe3epBHbIil ypok. 1

OBILIEE KOJIMYECTBO YACOB I1O 13
I[MTPOT'PAMME 10
2
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Bbuomnorus, 10 knace/ [laceunnk B.B., Kamenckuii A.A., Py6moB A.M. u apyrue; nox
penakuueii [Taceunuka B.B., Akunonepuoe o0mectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA

buonorus. Merogunueckue pekomenaamnuu. 10-11 kmaccer. (YMK nog pen. B.K.
HIymuoro, yriybonennsiii yposenb [laceunnk B. B. Beros I'. I'.O6mas 6uonorus.10—11

kimaccel. OO0 «JIPODA. 2021
«buonorus. O6mas 6uonorus. 10 kinacc. YrayOonéHHbIN ypOBEHD»
buonorus. O6mas 6uonorus. [Ipaktukym. 10-11 kmaccel. YrinyOGneHHBIH YPOBEHB.

OBOPYJJOBAHUE

O6opynoanune nmudposoii tadopatopun « TOUKA POOCTA»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/7f41¢c292
https://www.google.co/

http://plant.geoman.ru/
https://spheres.prosv.ru/biology/about/174/2288/
https://resh.edu.ru/subject/5/10/
http://bio.1september.ru/
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