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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenomaaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim PI'OC COO mnpodwibHble y4eOHBIC NpPEIMETHI, H3y4YaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpeIHUM MpOoQecCHOHAIbHBIM U BBICHIMM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBA3aHHBIX C NpodopueHTaren
0o0y4aromuxcsi W CTUMYJIMPOBAHHWEM HHTEpPeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHHMSA,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOnEHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPUIIPSJAMETHBIX CBS3€H, JIOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTI
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEeM OHOJOTMU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Omaromaps uyeMy TMpOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHU3HH, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled MNpupogHOol cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
JESTENIbHOCTH OOY4YalolUXCcsi MO0 OCBOGHHUIO COJEpXKaHUS OuoIorndeckoro oOpa3oBaHHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero odpa3oBaHHUs 3aBeplIacT
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpEeHUe U yriyOlieHne 3HaHui
oOydJarmuxcsi O JKUBOM TMPHPOJAE, OCHOBAX MOJICKYISIPHOM U KIETOYHOM OHOJIOTHH,
AMOPHUONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIONIMXCS K TMOCIEAYIONIEMY TOMyYeHUI0 OHOIOTHYECKOT0 O0pa3oBaHUS B
By3aX M OpPraHM3aIHsIX CPEIHEro MPOoQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTMYCCKUX 3HAHWH, TMOJYYECHHBIX MPU H3YYCHHH OOYyJAIONTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMpPEHbl U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKJIATHOTO M TMOMCKOBOTO XapaKTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYaIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTMYEeCKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJOTHH U CUHTETUYECKON
OMoNIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcsi 1Mo OOTaHWKE, 300JIOTUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLIUIOB W IpaBWi, JIEkKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWH. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca O0O0YJaromuXxcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHON
oOnacTu OMOJIOrMM, BKJIAJ0M OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIIEHUE BaKHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusI.

JlocTikeHue 1eiau u3ydeHus yuyeOHoro mnpeamMera «buonorus» Ha yriyOaéHHOM ypoOBHE
oOecrneunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHME  OOYYalOIMUMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX WM IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydJaroIuxcs ¢  MeToJaMM  [O3HAHMS  KUBOM  HPUPOAIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMOJNIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSTENBHOTO  MPOBEJICHHS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jlaboparopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOIb30BATHCS OMOIOTHYECKONW TEPMUHOJIOTHENH U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh  MEphI
npodMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHUA B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHbIC Hay4dHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEel OHOJIOrMYeCKOro MCCIEeI0BaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCICJOBAHUM, peleHHs OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMS K JKUBOM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHUPOBAHUE HSKOJOTUYECKOW, TE€HETUYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaHUN
(cobmroneHue TpaBWUJl TOBEJEHUS B IIPUPOJIE, OXpPaHbl BHUIOB, AKOCHUCTEM, OHOCheps),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOICHHUS Mep
npoQUIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX TPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MmocienyromeMy IpodecCHOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUU C HWHAWBHUIYAIbHBIMU HHTEpeCaMM M TMOTPEOHOCTIMU
pEeruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB U CpPEACTB OOydeHus OHOIOrUU
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBICHHOCTH Ha MPOJIOJDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOyYeHUH OMOJIOTHM Ha YIIyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX

OIpeaACIICTCA YUYMTCIIEM Ha OCHOBEC HMCIOIIMXCA MATCPHAIIBHO-TCXHHMYCCKHX pPECYypCOB H
MECTHBIX TPUPOJHBIX YCIOBUM.



COJEPKAHUE OBbYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas uictopusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaJdbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI
mupa. [Ipodeccuun, cBs3anHbie ¢ Owonorueil. 3HaueHUE OWOJOTMH B MPAKTHYCCKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. Jdapsun, VY. I'apseii, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XHMHYECKOTO COCTaBa, JMCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTb, CaMOOpTraHU3alus, CaMOBOCIPOU3BEIACHHUE, PA3APAKUMOCTb,
M3MEHYMBOCTb, POCT U PAa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuzup kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiye >KUBbIe CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U e€ JoCTOBepHOCTh. Pazopoc B Guonornueckux qaHHbIX. OreHka
JIOCTOBEPHOCTH TIOJYYEHHBIX PE3yNbTaTOB. [IpUYMHBI MCKAKEHUS PE3YJIbTATOB AKCIICPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuielr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHMYECKHE CHCTEMBIY,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonieno3y», «buocdepa», «MeToabI U3YUCHHS JKUBON MPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB NMPU H3YUYCHHH KHUBBIX
CHUCTEM.

Tema 3. buojorusi KjieTrkun



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULIA KUBOTO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOJ MEUYCHbIX AaToMOB, AuddepeHunanbHOe  LEHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KAK pacTBOPUTENS], pPEareHTa, ydacTue B CTPYKTYPUPOBAHHUM KIIETKHM, TEIUIOPETYIISALUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mosekynbl. IlepBuunas cTpykTypa Oeska, MenTHAHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHUIbl, OJIUrocaxapuibsl M moiucaxapuibsl. OOmmii
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonornuyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ouzain u opeanudecKuli cunmes 6UOMONEKYN U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiieMHOBBIE KUCIOTBY, «CTpoeHue MoJIeKyabl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, obnery€éHHas nuddysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutonnazma. I{uto3ons. Ilutockener. JIBmwkenue uurtomnazMbl. OpraHOUIbl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue TrpaHyISIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIMM MHUTOXOHApUH W miacTul. llepBuuHbIe, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmsie 6enku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOEHUE paCTUTENBbHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3ydyeHne CTpoeHUS KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3mMoin3a U JCIIIA3MOJIA3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespaimeHue AT® B 0OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonroz2o yeumpa. Ponp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepodaKTepuu, BOJOPOIHbIE OaKTepuH. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTHYECKOro oOMeHa. [loAroTOBHUTENBbHBIA ITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTaaasbl)».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHEHHUE MPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenuvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umore3a omepona (®. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OMUraTtHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi ueioBeka, KUBOTHbIX, pacrenuil. CIIN/, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 0ocmasKu 1eKapcms.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knerounslii numki, ero mepuonasl M peryiasuus. Wutepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Martpuuneiii  cunre3 JHK —  perummkanus. Ilpunnuner  perumkanuun — JJHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubOenb —
arornTo3.



Knerounoe sapo, XpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «OKu3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHEe XPOMOCOM),
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJIHOKJICTOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHe: oOpa3oBareibHas, IOKPOBHAs,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUS, (YHKIMH U pPacHoONOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. JIBU)K€HHE MHOTIOKJIETOYHBIX pACTEeHUH: TpPONU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[utanue opranu3zmoB. [lormomieHre BOJbI, YTIAECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MUIIEBApPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe u NEroyHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius neixanus. /[prxarenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpancmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHUS ~ CTPOEHUS  KPOBEHOCHOH  CHUCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3MbI paOOTHI OPraHoB BbiAe/eHUs. CBs3b OJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MMmmyHHas cucrema dYenoBeka. KIeTOYHBIHW M TyMmMOpajdbHBI HMMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXkIEHHOTO KIMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TropmMoOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTraHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUN OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIHTaHUS PACTECHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JIEMOHCTPALIMH OMBITOB IO U3MEPEHUIO )KU3HEHHON €EMKOCTH JIETKUX, MEXAaHNW3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmartoreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOEHHOCTU IPOOJIEHUsT MIIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JIUCTKH (TaCTPYJIALINA).
3akiaZKka OpPraHOB M TKaHEW U3 3apOJBIIICBBIX JHMCTKOB. B3aumHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aUMOJEHUCTBUI TreHOB. BiusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYNSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoeHue u paszButue pacteHuil. ['amerodut u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHE U pa3BUTHE CEMEHH.

MexaHu3MBbI pEryIsiiui OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXXeHHUE HBIVIEHb», «Pa3MHOXEHHE THUAPBI»,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIEPMAaTO30UAa»,
«OCHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHE MalCKOro
Kyka», «Pa3Butne capaHum», «PazButue IArymkn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKIT pa3BUTHS JIATYLIKNY.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYNBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. PaGortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (eHoTur. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoit 3akoH MeHznens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CrernieHHoe HaciaeJ0BaHue
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUI KOHTPOJb pA3BUTHS pPACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKXKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3MBbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

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



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30huib, «'eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTpPAlUMK 3aKOHAa HE3aBUCHMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas padora «V3ydeHue pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass W3MeHUYUBOCTb. (CBOWCTBA TEHOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOTO Pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia U BapUALMOHHOU KPUBOI».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YesIOBEKA

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTonbl M3Y4YEeHUS TEHETUKH YENIOBEKA: MeHEAIOTMYECKUid, OMU3HEI[OBBIN, [IUTOTCHETHICCKUIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHKE, B TOM uuciie ¢ noMounpio [11P-
anaymza. Hacnencrennbie 3a0051eBaHus YelioBeKa. [ €HHBIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUH M JICUCHUM TEHETHYECKHX 3a00JICBaHUN YeJoBeKa. MEIMKO-TeHETHYECKOe
KOHCYJbTHUpOoBaHue. CTBOJOBBIE KJIETKH. [IOHATHE «T€HETHYECKOTro Tpy3ay. ITUYECKHE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpyXKarolled cpenbl. ['eHeTuyeckas NPeApacroyioKEHHOCTh
YeJIoBEKa K MaTOIOTHSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eHeTnyeckue 3a00I€BaHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBieHHUE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekius. 3apoXkAeHUE CeleKIUM U JoMmectukanuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JlaHMM COPTOB pACTeHUH H TOpoJa IKMBOTHbIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSIOB B HAcieACTBEHHON m3meHuuBoctu H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IMIOMOIIBIO OIICHKU (DEHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C IIOMOIIBIO aHAIA3A
JIHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTeprata s CEJICKIIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEeKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CenlbCKOX03AUCMEEHHbIX U NPOMBLCIOBbIX
HCUBOMHBIX 8 YeNX YIIYYULeHUs CYUIeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHOL0ULL.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PSAJIOB B HACJIEICTBEHHOM HM3MEHUYMBOCTH», «METOIbI CENEKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
YKUBOTHBIX».



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUSI M CHHTeTHYeCKasi Ono10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
[OJIy4eHHE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAEAE. Mukpoouonornueckuit cuures. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYarolluecs B IpUpoJie OMOCUHTETUYECKHUE ITYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
UHXECHEPUHU.

Menununackue ouorexnonorun. [loctreHomHuas udposas megununa. [TIP-auarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi A pa3pabOTKM  (PyHAAMEHTAIbHBIX OCHOB MEAMLIUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHXXEHEPUs».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MIPOrpaMM CPETHETO O0IIEero 0Opa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuuue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
cBOen JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
Ouojoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  SKOJIOTMYECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y‘Ie6HOI\/JI U BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeEMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXCHMU, 6CpC)I(HOFO OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYKarolIen cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYarolierocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIHMOHHBIX IIpaB U 065[33HHOCT6I\/'I, YBAXXCHHUEC 3aKOHA U
IIPABOITOPSIJIKA;

TOTOBHOCTb K COBMECTHOUM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JAHUHN YIEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HI)IX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHOM, ropaocTu 3a CBOWM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIGHUE U pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuy;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHI W OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TIPaBUJ HMHAMBHIYATbHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPy, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BBIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00Pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH MCIIOJIB30BaTh NMPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBOW M UNTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOJEHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpEe KaKk O €IUHCTBE NpPUPOAIBI, YelIOBEeKa U oOlmecTBa, B MO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, IIOUCKA MyTeH BbIXO/a U3 II00aTbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHUM B LIEJSAX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS JJIs aHaIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISL peIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAHUS MHUPOBO33PCHHUS OOYYAIOIIUXCS  MEKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 0OIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsI, UCCIIEJOBaHKEe, HAONIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATBHOW KOMIIETCHIIUH OOYYarOIIUXCS;
CHOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHTHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC Yy4YeOHBIC JEHCTBHS B TIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynprare wu3ydeHuss OWOJIOTMM Ha YpOBHE CpEIHEro o0mmero oOpa3oBaHUS Y
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHBIC [CHCTBUS, PpETYJISTUBHBIC YHHBEPCAJIbHbBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro OO0IIero oO0pa3oBaHHS
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWUH TNPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IeHHUs1), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPEICIIATh TEMH JEATEIbHOCTH, 3a7aBas TMapaMeTpPbl U KPUTCPHH WX JOCTHIKCHHS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH WM MPOTUBOPEYHUS B PAaCCMATPUBAEMBIX SBICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U NMPOEKTHOW JIEATEIBHOCTH, HaBBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYallUsX, B TOM YHUCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BaTENILHOW AEATEIILHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AHAIM3UPOBATh IOJYYEHHBbIE B XOJI€ PpELICHUS 3a7auyd pPe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHeTre), aHaJIM3UPOBaTh HMH(OPMALMIO pa3IMYHBIX BHJIOB U (GOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOJIUIIbI, PUCYHKH U IPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX c(epax >KU3HHU, aKTUBHO y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);



pacro3HaBaTh HEBEpOAJIbHBIE CpPEICTBA OOIICHUS, MOHUMATh 3HAYEHHE COIHATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMST4aTh KOH(QIUKTHI U
BECTHU 1EPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUSA, NOHHMMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIAYaJbHON pabOTHI MpHU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUS IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)XI0T0 YWiICHA KOJUICKTHUBA;

NPUHUMATh LIETM COBMECTHOHM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJAa M KaKJIOT0 y4aCTHHKA KOMaH/bl B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHUX 3HAHUI 1€JIeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSIX M TOCTYIKAaX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJaud B O0pa3oBaTeNbHOW JESATENBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAHWA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH IPYTOTrO YEIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJa€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, HHTEpPIpPETAlMM W NpeoOpa3soBaHUIO 3HAHWHA, BHIBI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHbl MHpAa, B I[IO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny MpodsieM palioHaIbHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KyJIbTYPHBIX PAacTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIeIJIeHHs], YUCTOTHI FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBEHHOM wu3aMeHuumBoctu H. M. BaBwiioBa), mpuHUIHIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUs, UCIOJIB3YEMBIX B OMOJOTHYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYeCKUX MPOLECCOB: 0OMeHa BellecTB (METa0oIM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsl, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aUMOJEMCTBHS TI'€HOB, Te€Tepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OPTaHOWIAMH KJICTKH W WX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUSMH, MKy OpraHaMy U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KUBOTHBIX M YEIIOBEKA M WX (QYHKIUSAMH, MEXKIy CHCTEMaMH OPTaHOB U WX
(GYHKIMSAMHU, MEXKIy dTalaMd OOMEHA BEMIECTB, ATAallaMH KIIETOYHOTO IHMKIA M YKHU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHHE BBISIBISTH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHHM,
KUBOTHBIX U Y€JIOBEKA;

YMEHHUE HCIOJIh30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yYMEHHUE pelaTh OWOJIOTHYECKHE 33JayH, BBIBIATH NPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXIy HCCIEAYEMbIMH OWOJIOTUYECKUMHU TIPOIIECCAMH W SIBICHHSIMH, JIeiaTh BBIBOJBI U
NPOTHO3bI HA OCHOBAHHUH MOJYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
paboTe ¢ y4eOHBIM 1 JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 1IeNTb UCCIICIOBAHNS, aHATTM3UPOBATh MOJYUYCHHBIC PE3YJIbTAThI U JICJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATENbCKONH paboTe Mo OWOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTAaBISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHUE OILICHUBATh O3TUYECKHE acCICeKThl COBPEMCHHBIX HCCIICAOBaHUN B 001acTH
Ouonornu W MenuUUHBl (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPABICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJOTHH, BETEpUHAPUH, CEIBCKOI0 X034 CTBa, MUIIEBOM
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.



HaumeHoBaHue pa3iesioB U TeM

TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpaxkrunyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

1 5 1 https://lesson.academy-

HNOJIOTHUA KaK HayKa
K content.myschool.edu.ru/lesso/
https://lesson.academy-

2 JKuBble cucTeMBbI U UX U3Y4YCHUE 2
content.myschool.edu.ru/lesson/
https://lesson.academy-

3 Buonorus kierku 2 0.5 . J
content.myschool.edu.ru/lesson/
https://lesson.academy-

4 XuMHUYecKasi OpraHu3arus KIETKA 10 1 1 D Y
content.myschool.edu.ru/lesson/

5 Crpoere 1 yHKIIM KIeTKH 8 2 https://lesson.academy-

P YHKIL content.myschool.edu.ru/lesson/

6 OOMeH BelecTB U MpeBpalleHne 9 1 9 https://lesson.academy-

SHEPIrUU B KJIIETKE content.myschool.edu.ru/lesson/
7 Hacnencteennas undopmanus u 9 05 https://lesson.academy-
peanusanus €€ B KIIETKE ' content.myschool.edu.ru/lesson/
https://lesson.academy-

8 JKW3HEHHBIN UK KIIETKHA 6 1 1 P Y
content.myschool.edu.ru/lesson/
https://lesson.academy-

9 17 1 1.5

Crtpoenue u GyHKIIMH OPraHU3MOB content.myschool.edu.ru/lesson/
https://lesson.academy-

10 Pa3mHOMXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
content.myschool.edu.ru/lesson/

11 I'eHeTnka — HayKa O HACJIEICTBEHHOCTH 9 05 https://lesson.academy-

U U3SMCHYUBOCTU OPraHU3MOB

content.myschool.edu.ru/lesson/
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https://lesson.academy-

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 content.myschool.edu.ru/lesson/
https://lesson.academy-
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
content.myschool.edu.ru/lesson/
14 I'eHeTnka yenoBeka 3 0.5 https://lesson.academy-
content.myschool.edu.ru/lesson/
https://lesson.academy-
15 Cenexums opranu3Mon 4 1.5 content.myschool.edu.ru/lesson/
buorexHonorug u cuHTeTHYECKA https://lesson.academy-
16 4 1
ouoJorus content.myschool.edu.ru/lesson/
17 PezepBHOE Bpemst 1
BIIEE KOJIMYECTBO YACOB I1
OBIII OJI CTBO CO O 102 155

[NPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/
https://lesson.academy-content.myschool.edu.ru/lesson/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTtBo
4acoB
IIp
oM
Kon ax A
Ne TH A"
B TPOJI Jara DJIeKTpOoHHbIEe U(POBBIE
n/  Tema ypoka qyec ee
ce  bHBI U3y4eHust o0pa3oBaTejbHbIe pecypchl
n KM 3aaa
e
e HHE
pado
ThI pa
oot
bl
Buonorus xkak KOMIUIEKCHAs HAVKa U https:/lesson.academy- CT
5 YK 1 01.09.2023 content.myschool.edu.ru/lesson/5¢523154-8bfa- 4 gg
KaK 9acTh COBPEMEHHOTO 00IIeCTBa Afdf-bdfS-fb62770d3862
https://lesson.academy-
JKuBrle cucTeEMBI U UX CBOMCTBA 1 01.09.2023 content.myschool.edu.ru/lesson/15bc113d-cabl- 81
4730-8ca3-8c3862e30f75
y OBHCBAas OpraHu3anuia )XUuBbIX https://lesson.academv—
p p & 1 05.09.2023 content.myschool.edu.ru/lesson/15bc113d-cabl- 82
cuctem 4730-8ca3-8c3862e30f75
Hctopus OTKPBITHS U N3VUEHUA hitps://lesson.academy-
p Ko p yi 1 08.09.2023 content.myschool.edu.ru/lesson/070c3e1b-edOe- 84
[IETIH. RIICTORHA TEOpHA 4857-8h6e-d575808ba098
Metoasl MOJIEKYJIIPHON M KJIETOYHON
ounonorun. [IpakTrdeckas pabora 1 05  08.092023 §5

«3yueHne MeTo10B KIICTOYHOM
ouosoruu (xpomarorpadus,
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anekTpodopes, auddepeHnnaibHoe
nentpudyruposanue, [1LP)»

https://lesson.academy-

6 XUMUYECKHUH COCTaB KIIETKH 12.09.2023 content.myschool.edu.ru/lesson/f0169498-8927- 86
400e-81b5-27a76afed81b

MuHepaibHbIE BELIECTBA KIIETKU, UX https://lesson.academy-

7 ’ 15.09.2023 content.myschool.edu.ru/lesson/f0169498-8927- 86
Ouonorueckas poik 400e-81b5-27a76afed81b
Opranuveckue BeIecTBa KJICTKH —
oenku. JlaboparopHas pabora https://lesson.academy-

8 0.5 15.09.2023 content.myschool.edu.ru/lesson/7248ccfd-3595- 87
«OO0HapykxeHue 6eJIKO]i C TMIOMOIIBIO 4462-90ad-a156c719¢673
KaueCTBEHHBIX PEaAKIIHI»
CaoiicTBa, kmaccudukamnms u QyHKIUN https://lesson.academy-

9 19.09.2023 content.myschool.edu.ru/lesson/0215437a-0f2e- 88
Oeskos 4c47-8760-2a9e277¢89c
Oprannueckue BeIecTBa KJIETKH — https://lesson.academy-

10 22.09.2023 content.myschool.edu.ru/lesson/7248ccfd-3595- 89
YIICBOAB 44e2-9ead-a15ec719c673
Oprannueckue BeIecTBa KJIETKH — https://lesson.academy-

11 22.09.2023 content.myschool.edu.ru/lesson/7248ccfd-3595- 810
JTHTTHIBT 44e2-9ead-a15ec719c673
Hyxkneunossie kucnorsl. [JHK u PHK.
JlabopaTtopHas pabora «lccnenoBanue https://lesson.academy-

12 0.5 26.09.2023 content.myschool.edu.ru/lesson/3b18d58d-51ee- 811
HyKHeHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 43ba-9b17-45c9608fa382
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

https://lesson.academy-

13 Crpoenne u gynkinn AT®. [pyrue 29.09.2023 content.myschool.edu.ru/lesson/3b18d58d-51ee- ~ §11
HyKneosuarpudocharer (HTD) 43ba-9b17-45c9608fa382

14 CexBennponanue JIHK. Meromapt 29.09.2023 https://lesson.academy- §11

ICHOMHKH, TPAHCKPUIITOMHKH,

content.myschool.edu.ru/lesson/3b18d58d-51ee-
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MPOTEOMUKHU. MEeTO bl CTPYKTYpPHOI

43ba-9b17-45c9608fa382

OuoJI0THH.
HET
aoma
KonrponsHas pabora o Teme https://lesson.academy- IIHET
15 e P P " 03.10.2023 content.myschool.edu.ru/lesson/86¢00dc3-4fd0-
MMUYECKasi OpraHu3alysl KIETKU 40aa-b7ec-3de0aB56¢f42 0
3az1a
HUs
Tunel knerok. [Ipokapuornueckas nttps://lesson.academy-
16 - poKap 06.10.2023 content.myschool.edu.ru/lesson/a9152604-585b- = 816
ferra 4bf9-923c-d6a9d6847d3f
CrtpoeHue 3yKapuOTHYECKON KIIETKH. https://lesson.academy-
17 [IpakTuueckas pabora «13ydyeHue 0.5 06.10.2023 content.myschool.edu.ru/lesson/0810f15f-a477- 812
CBOMCTB KJIETOUHOI MeMOpaHbI» 4c70-9f41-1270516b7af1
https://lesson.academy-
18 IToBepXHOCTHBIH anmapar KJIeTKH 10.10.2023 content.myschool.edu.ru/lesson/0810f15f-a477- 812
4c70-9f41-1270516b7afl
OnHoMeMOpaHHbIE OPTraHOU bl KJIETKH.
[TpakTruyeckas padora «M3yueHue nttps://lesson.academy-
19 P P YA 0.5  13.10.2023 content.myschool.edu.ru/lesson/0810f15f-a477- 8§13
JIBHIRCHI TTTOTUIASMBT B 4¢70-9f41-1270516b7af1
PaCTUTEIBHBIX KIETKaX»
[TonryaBTOHOMHBIE OpraHOUbI KJIETKU:
MUTOXOHJIPUH, TUTACTHIBL. https://lesson.academy-
20 Jlaboparopnas pabota «HcciaenoBanue 0.5 13.10.2023 content.myschool.edu.ru/lesson/86c00dc3-4fd0- 814
J1a3MOJIN3a U JICNIa3MO0In3a B 40aa-b7ec-3de0ab56c¢cf42
PaCTUTEIBHBIX KIETKAX»
https://lesson.academy-
21 HememOpaHHbIe OpraHOUIb! KIETKH 17.10.2023 content.myschool.edu.ru/lesson/86¢00dc3-4fd0- 815

40aa-b7ec-3de0ab56¢f42
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https://lesson.academy-

22 Crpoenue u GyHKIUH spa 20.10.2023 content.myschool.edu.ru/lesson/0810f15f-a477- 816
4c70-9f41-1270516b7afl
CpaBHHTENIBHAS XapaKTEPUCTHKA oTué
23 KJIETOK dyKapHoT. JlabopaTopHas 05 20102023 T 110
pabota «M3y4eHue cTpoeHUs KIETOK pabo
PAa3JINIHBIX OPraHU3MOB» TE
ACCHUMUJISITINS U IUCCUMEIISIIHST —
JIBE CTOPOHBI MeTabomu3Ma. Tumbl
oOmMeHa BeriecTB. JJaboparopHas hitps://lesson.academy-
24 . 0.5 24.10.2023 content.myschool.edu.ru/lesson/cdc6b0d2-866f- 817
pabota «/3yvyeHue KaTaTuTHIECKON 4635-0168-Ceea5e 124655
AKTUBHOCTHU q)epMeHTOB (Ha IpuMepe
aMuJIa3bl WIKM KaTaaas3bl)»
depMeHTATHUBHBIN XapaKTep Peakiuii
KJIETOYHOTO METa00IM3Ma.
JlaGopatopnas pabora «3yuenue nttps://lesson.academy-
25 0.5 27.10.2023 content.myschool.edu.ru/lesson/cdc6b0d2-866f- 818
(epMEHTAaTUBHOT'O paclIeTICHUs 4635-9168-ceea5e124e55
MIEPOKCHIA BOJIOPOIA B PACTUTEIHHBIX
U ) KUBOTHBIX KJICTKax»
benku-akTuBaTophl v OENKu- hitps:/lesson.acaderny-
26 27.10.2023 content.myschool.edu.ru/lesson/cdc6b0d2-866f- 818
MHIHOUTOPE! 4¢35-0168-ceeaSe124e55
https://lesson.academy-
27 ABTOTpO(]HBI TUII 0OOMEHA BEILECTB 07.11.2023 content.myschool.edu.ru/lesson/27¢57b97-ee02- 819
4b2c-97ac-223ab66c24f7
https://lesson.academy-
28 dortocuHTE3 10.11.2023 content.myschool.edu.ru/lesson/27¢c57b97-ee02- 819
4b2c-97ac-223ab66c24f7
29 Xemocunres. JJaboparopnas pabota 05  10.11.2023 https://lesson.academy- §20

«CpaBHeHue npoueccoB (poTocuHTE3a

content.myschool.edu.ru/lesson/27¢c57b97-ee02-
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1 XEMOCHHTEC3a»

4b2c-97ac-223ab66c2417

AHa’poOHbBIe opraHu3Mbl. Bub
Oposxenus. JlabopaTopHas pabora

https://lesson.academy-

30 0.5 14.11.2023 content.myschool.edu.ru/lesson/1f60acef-6051- 8§21
«CpaBHEHHE TIPOIIECCOB OPOXKEHUS U A4ce-bb66-6f75e4d59480
JBIXAHUSD)
AspoOHBIE OpraHU3MbI. DTaIlbl
AHEPTeTUUYECKOr0 OOMEHa. DHEPTHsI https://lesson.academy-
31 MEMOpPaHHOTO I'paIneHTa IIPOTOHOB. 17.11.2023 content.myschool.edu.ru/lesson/1f60acef-6051- 821
Cunre3 AT®: paboTa MPOTOHHON 44ce-bb66-6175e4d59480
AT®-cunTeTassl.
HET
IoMa
39 KonTponbHas pabota 1mo Teme "06'}\/ICH 17.11.2023 IIHET
BELIECTB U MIPEBPALEHUE SHEPTUU 0
3az1a
HUS
https://lesson.academy-
33 Peakuuu MaTpU4HOro CHHTE3a 21.11.2023 content.myschool.edu.ru/lesson/05b30833-2ed2- = 8§22
445h-b4ae-823f126b73d0
Tpanckpunuus — MaTpU4YHBIA CHUHTE3 nttps://lesson.academy-
34 PHK 24.11.2023 content.myschool.edu.ru/lesson/05b30833-2ed2- 8§22
445h-b4ae-823f126b73d0
https://lesson.academy-
35 Tpancnsust u e€ STarbl 24.11.2023 content.myschool.edu.ru/lesson/05b30833-2ed2- = 8§23
445b-b4ae-823f126b73d0
KonupoBanue amunokucnot. Posb https:/lesson.academy-
36 28.11.2023 content.myschool.edu.ru/lesson/05b30833-2ed2- 823
pubocom B OmocuHTe3e Oenka 445b-bA4ae-823F126b73d0
37 Opranu3zanus reHoMa y IpoKapuoT 1 01.12.2023 824
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JYKapHOT

MOJ'ICKYJISIPHLIG MEXaHHU3MBbI

https://lesson.academy-

38 01.12.2023 content.myschool.edu.ru/lesson/05b30833-2ed2- 824
IKCHPECCHI TCHOB y SYKapHOT 445h-b4ae-823f126b73d0
Bupycsl — BHEKIIeTOUHBIE (POPMBI
KU3HU U O6JII/II‘aTHBIe IIapa3nuThbl https://lesson.academy—
39 o 5 g ' 0.5  05.12.2023 content.myschool.edu.ru/lesson/eb33fad3-8d72- 845
paktudeckas padora «Co3mxanue 460b-bbe5-4c866312Fh15
MOJIEIIA BUPYCa»
BupycHbie 3a00j1eBaHuS YeI0BEeKa hitps://lesson.academy-
40 Py N ’ 08.12.2023 content.myschool.edu.ru/lesson/eb33fad3-8d72- 845
PKUBOTHBIX, pacTeHit 4e0b-bbc5-4c86e312fh15
KOHC
41 Hanorexnoioruu B 6I/IOJIOFI/II/I nu 08.12.2023 IICKT
MEMIIHE UPOB
aHue
https://lesson.academy-
42 JKN3HEHHBIN UK KIIETKH 12.12.2023 content.myschool.edu.ru/lesson/a494c3ch-b7c7- 825
4815-b7al1-155¢7245fdbf
https://lesson.academy-
43 Marpuunsrii cuares JTHK 15.12.2023 content.myschool.edu.ru/lesson/a494c3ch-b7c7- 826
4815-b7al1-155¢c7245fdbf
Xpomocomsl. JlabopaTopHas pabora https://lesson.academy-
44 «M3ydyeHue XpoMOCOM Ha FOTOBBIX 0.5 15.12.2023 content.myschool.edu.ru/lesson/a494c3cb-b7c7- 827
MHKpOIIpenaparax» 4815-b7al-155c7245fdbf
https://lesson.academy-
45 Jlenenrie KIETKH — MHTO3 19.12.2023 content.myschool.edu.ru/lesson/a494¢3ch-b7c7- 828
4815-b7al1-155¢7245fdbf
Tuns! knetok. Kapnokunes u Otué
46 LUUTOKHHE3. Peryisuus »Ku3HeHHOTo 0.5 19.12.2023 T IIO
1ukia kietok. JlaboparopHas pabora pabo
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«HaOmroieHne MUTO3a B KJICTKAX TC
KOHYHMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOTIperaparax)»
HET
JoMa
47 KOHTpOHBHaiI pabota mo Teme 92122023 IIHET
"YKU3HEeHHbIN UK KJIETKH" 0
3a1a
HUS
https://lesson.academy-
48 Opranusm Kak eMHOE 11EJI0€ 22.12.2023 content.myschool.edu.ru/lesson/387b2669-fa96- 829
450b-bd73-1e7a543ee995
Tkanu pacrenuii. JlJaboparopuas https://lesson.academy-
49 . . 0.5 09.01.2024 content.myschool.edu.ru/lesson/87d5ac8b-3cd5- 830
pabota «/3y4yeHne TKaHel pacTeHUN 4FF0-a1ca-8d092928535d1
TkaHU )KUBOTHBIX U YEJIOBEKA. https://lesson.academy-
50 JlaboparopHas padota «3ydeHue 0.5  09.01.2024 content.myschool.edu.ru/lesson/bf61a2c1-7d65- 830
TKaHEH )KMBOTHBIX) 4fe8-8821-1e493d0e2f06
Opranbl. CucTeMbl OpraHoB.
51 JlaGopatopnas pabora «3yuenue 0.5 12.01.2024 830
OpraHoOB I[BETKOBOTO PaCTEHUS
https://lesson.academy-
52 Omopa Tena oprann3MoB 12.01.2024 content.myschool.edu.ru/lesson/78dab263-f8¢2- 831
4212-bd3c-6db735585bd8
https://lesson.academy-
53 JIBM>KeHHE OpraHU3MOB 16.01.2024 content.myschool.edu.ru/lesson/86da5377-9def- 832
4866-aed6-05f15a23d2al
https://lesson.academy-
54 ITuTanue opraHu3MoOB 19.01.2024 content.myschool.edu.ru/lesson/fa3a1777-903d- 833

43e7-b79a-09e101aec9f9
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IInTanne MO3BOHOYHEBIX JKUBOTHBIX.

https://lesson.academy-

55 19.01.2024 content.myschool.edu.ru/lesson/fa3a1777-903d- 833
[IumeBapuTenpHas cucTema 4eioBeKa 4367-b793-09e10126COf9
https://lesson.academy-
56 JlpIxaHue opraHu3MoB 23.01.2024 content.myschool.edu.ru/lesson/86da5377-9def- 834
4866-aed6-05f15a23d2al
JIbIXaHuE MO3BOHOYHBIX )KUBOTHBIX U ttps://lesson.academy -
57 26.01.2024 content.myschool.edu.ru/lesson/86da5377-9def- 834
aeroBera 4866-aed6-05f15a23d2al
https://lesson.academy-
58 Tpancnopr BemecTB y OpraHu3MoB 26.01.2024 content.myschool.edu.ru/lesson/2a6e0112-2e39- = 8§35
4h67-8584-6a5ca6ed42ef
KpoBeHOCHas cHCTEMA MO3BOHOYHEIX https:/lesson.academy-
59 30.01.2024 content.myschool.edu.ru/lesson/2a6e0112-2e39- 835
FRHBOTHRIX 1 HAcTToBeia 4b67-8584-6a5cabed42ef
https://lesson.academy-
60 Beinenenue y opraHu3MoB 02.02.2024 content.myschool.edu.ru/lesson/c46c071d-96a7- 836
43b0-9205-a52f473165d7
61 3amura y OpraHu3MoB 02.02.2024 837
https://lesson.academy-
62 NMmyHHast cucteMa dyenoBeka 06.02.2024 content.myschool.edu.ru/lesson/984aafe3-d1ab- 837
4894-8983-691fc080c9fa
PaznpaxumMocTsb 1 perynsuus
opranu3MoB. ['ymopanbHast perynsmnus ttps://lesson.academy-
63 09.02.2024 content.myschool.edu.ru/lesson/3e8c4ba4-270a- 838
Y DHJOKPUHHAS CUCTEMA KUBOTHBIX U 46d6-a00a-2d069de5feff
YelioBeKa
HET
64 KonrtponsHas pabora o Teme 09.02.2024 oMa
"CtpoeHnue u GyHKIUHU KIEeTOK" LIHET
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3a1a

HUS
https://lesson.academy-
65 @DopMbl pa3MHOKEHUSI OPIraHU3MOB 13.02.2024 content.myschool.edu.ru/lesson/67a970f3-886¢- 839
4eb9-8021-aafb5fc219ac
https://lesson.academy-
66 [TonoBoe pazMHOXKEHHUE 16.02.2024 content.myschool.edu.ru/lesson/0f5f2936-e558- 840
48d1-869f-eab1c182d9h8
https://lesson.academy-
67 Meiio3 16.02.2024 content.myschool.edu.ru/lesson/0f5f2936-e558- 840
48d1-869f-eab1c182d9h8
I'amerorenes. OOpa3oBaHue U
pa3BUTHE TTOJOBBIX KIETOK. https://lesson.academy-
68 Jlaboparopnas padota «3ydenue 0.5  20.02.2024 content.myschool.edu.ru/lesson/0f5f2936-e558- 841
CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX 48d1-869f-eab1c182d9b8
MUKpOTIperiapaTax
L m— https://lesson.academy-
69 24.02.2024 content.myschool.edu.ru/lesson/c081bbd7-b846- 842
OPTARHMIMOR — OHTOTEHES 42ec-9bb9-c0ff9388e41d
3akJajKa OpraHoB U TKaHEH U3 https://lesson.academy-
70 24.02.2024 content.myschool.edu.ru/lesson/c081bbd7-b846- 842
JAPOARITIEBEIN JHCTKOB 42ec-9bb9-c0ff9388e41d
Poctn Pa3BUTHUEC ) KUBOTHBIX.
Jla6opatopHas pa6orta «BrisBiIeHHE https://lesson.academy-
71 . 0.5 27.02.2024 content.myschool.edu.ru/lesson/99d9a91a-3f8e- 843
MIPU3HAKOB CXOCTBA 3apObIIIeH 49¢ch-beed-3a2f5e634110
IMO3BOHOYHBIX KUBOTHBIX)
PasMHOkeHME U pa3BUTHE PACTEHMIA.
JlabopaTtopHas pabota «CtpoeHue https://lesson.academy-
72 0.5 01.03.2024 content.myschool.edu.ru/lesson/99d9a91a-3f8e- 844

OpraHoB pa3MHOKCHU BBICHIUX
pacTeHuin»

49cb-bce4-3a2f5e634110
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I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHUA

https://lesson.academy-

73 01.03.2024 content.myschool.edu.ru/lesson/8088b7fa-1bac- 846
TCHETHKM KaK HayKH 4¢85-9905-a91d41ed37f8
OCHOBHBIE TTIOHATUSA U CUMBOJIBI
regetuku. JlJaboparopHas padora https://lesson.academy- 847
74 ’ paroprai p 0.5 05.03.2024 content.myschool.edu.ru/lesson/8088b7fa-1bac- '
«/lposopina kak 0ObeKT 4¢85-9905-a91d41ed37f8 48
TCHCTHUUYCCKHUX HCCHGHOB&HHﬁ))
3aKOHOMEPHOCTH HACJICI0BaHUS
pU3HAKOB. MOHOTHOpHIHOE
ckpewmBanue. [Ipaktuyeckas padbora https://lesson.academy-
75 "I/Ip P P 0.5  05.03.2024 content.myschool.edu.ru/lesson/da2765cd-a327- = 8§49
3YHCHHE pe3yIbTaToB 4526-bef3-7eccle3cd9cs
MOHOTHOPUAHOTO CKPEIINBAHUS Y
npo3o¢uib”
[{uTONOrNYECKHUE OCHOBBI https://lesson.academy-
76 5 12.03.2024 content.myschool.edu.ru/lesson/da2765cd-a327- 850
MOHOTHOPHAHOTO CRPCIIHMBAHI 4526-bef3-7eccledcd9ca
2 AHanmusupyroliee CKpeluBaHue. 15.03.2024 §51
HenosnHnoe nomuanpoBanue
JIuruOpuIHOE CKpEIMBaHHE.
ITpaktuueckas padora «3yuenue https:/lesson.academy-
78 p p i 0.5 15.03.2024 content.myschool.edu.ru/lesson/67987237-3081- 852
Pe3y.bTATOB MIHOPHIHOrO 4683-970c-1dd5857cf5bf
CKPEUIUBAHUS Y APO30(DUITBI»
[MuTonornyeckre OCHOBHI https://lesson.academy-
79 5 26.03.2024 content.myschool.edu.ru/lesson/67987237-3081- 852
AUTHOPHIHOTO CKpEIBatini 4683-970c-1dd5857cf5bf
https://lesson.academy-
80 CuemnieHHOE HacleI0BaHNUE NMPU3HAKOB 29.03.2024 content.myschool.edu.ru/lesson/f9e74bbf-4477- 853
4452-b5a1-3f990c947800
https://lesson.academy-
81 XpOMOCOMHasi TEOpHUs 29.03.2024 D Y 8§53

content.myschool.edu.ru/lesson/a3431d82-0871-
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HaCJICACTBCHHOCTH

46fe-a5a8-eca3491d454a

https://lesson.academy-

82 I'enernka moia 02.04.2024 content.myschool.edu.ru/lesson/143bch4f-232b- 8§54
4e0c-84a7-7b6b48306d6b
https://lesson.academy-
83 I'enoTun Kak ejI0CTHAs CUCTEMA 05.04.2024 content.myschool.edu.ru/lesson/143bch4f-232b- 8§55
4e0c-84a7-7b6b48306d6b
84 FGHCTI/I‘-IfCKI/If/'I KOHTPOJIb Pa3BUTHUS 05.04.2024 §56
PacTeHHIA, )KMBOTHBIX U YeJIOBeKa
3menunBOCTh IpU3HAKOB. Buabl https://lesson.academy-
85 p ' 09.04.2024 content.myschool.edu.ru/lesson/e1564a9c-0f9c- 8§57
H3MCHUHMBOCTH 4060-abd6-435067cec14d
https://lesson.academy-
86 MonudukanronHas N3MEHIHBOCTh 12.04.2024 content.myschool.edu.ru/lesson/e1564a9c-0f9c- 8578
4060-abd6-435067cecl4d
BapuanmoHHBI# psii M BApUAIIMOHHAS
kpuBas. JlaboparopHas pabota
" N
87 «HccnenoBanue 3af<0H0MepHOCTeI/I 05 12.04.2024 §58
MOAU(PHUKAITIOHHON U3MEHUNBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBON»
I'eHoTHnUueckas U3MEHUYNBOCTD https://lesson.academy-
88 Koumb ' 16.04.2024 content.myschool.edu.ru/lesson/e1564a9c-0f9c- 8§59
OMOMHATUBHASA U3MEHUYNBOCTD 4060-abd6-435067cecldd
MyTannoHHast U3MEHYUBOCTb.
ITpakTiueckas padora «Myranuu https://lesson.academy-
89 p p yrammy 0.5 19.04.2024 content.myschool.edu.ru/lesson/bb1da599-4162- 860
APO30O(QHIBI (1A TOTOBHIX 44bb-b97d-867165598966
MUKpOTpenaparax)»
90 3aKOHOMEPHOCTU MYTAIlMOHHOTO 10.04.2024 https://lesson.academy- 561

npoiiecca. JNUTeHeTHKA U

content.myschool.edu.ru/lesson/bb1da599-4162-
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OIIMI'CHOMMKA

44bb-b97d-8e7165598966

I'eneruxa yenoseka. [IpakTuyeckas

https://lesson.academy-

91 pabota «CocTaBieHHE U aHAITU3 0.5  23.04.2024 content.myschool.edu.ru/lesson/143bcb4f-232b- 862
POAOCIOBHON» 4e0c-84a7-7b6b48306d6b
92 MeTtoabl MEIUIIMHCKON T€HETUKHU 26.04.2024 863
3Hauenue MCI[HLII/IHCKOﬁ T'€HCTUKU B §64 6
93 MPEJOTBPAIICHUN U JICYCHUU 26.04.2024 c ’
TeHETUYECKUX 3a00JIeBaHUIl YellOBeKa
OCHOBHBIE ITOHITHSA CCJICKLIUU.
JlaGoparopnas pabora «M3ydenue https://lesson.academy-
94 patop P yqu 0.5 30.04.2024 content.myschool.edu.ru/lesson/bb1da599-4162- 866
COPTOB KYJIBTYPHBIX PACTCHUH U 44bb-b97d-8e 7165598966
mopoa AOMAIIHUX KUBOTHBIX»
MeTob1 CeNeKIIMOHHOM pabOTHI. https://lesson.academy- 5676
95 Jlabopatopnas pabora «3yuenue 0.5  03.05.2024 content.myschool.edu.ru/lesson/86acad55-2279- 5 '
METOJIOB CEJICKIIUH PACTECHUI 4152-a48a-840d20ce0270
JloCcTHKEeHHs CeNeKIuu pacCTEHU 1 https://lesson.academy-
96 KHUBOTHBIX. [IpakTyeckas pabora 0.5 03.05.2024 content.myschool.edu.ru/lesson/86acad55-2279- 869
«[TpuBUBKa pacTECHHI» 4152-a48a-840d20ce0270
CoxpaHeHue, u3y4eHue u
97 HCTOJIb30BAHUE TEHETUYECKUX 07.05.2024 870
pecypcoB
buoTexHonorusa kak Hayka U OTpacib
npon3BojcTBa. [IpakTrueckas pabora https://lesson.academy-
98 W 6' 0.5  10.05.2024 content.myschool.edu.ru/lesson/133b0166-fc35- §71
«M3ydyeHne 00ObCKTOB 4291-a264-14aaee2f5897
OMOTEXHOIOTHI
OcHOBHBIE HAPABJICHUS https://lesson.academy-
99 CUHTETUYECKOI OMOJIOTHH. 0.5 10.05.2024 content.myschool.edu.ru/lesson/133b0166-fc35- 872

[IpakTuueckas padora "[lonydenue

43291-a264-14aaee2f5897
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MOJIOYHOKHUCJIBIX IIPOYKTOB"

https://lesson.academy-

100 MeauiHcKkre OMOTEXHOIOT I 17.05.2024 content.myschool.edu.ru/lesson/133b0166-fc35- 873
4a91-a264-14aaee2f5897
HET
JoMa
101 KonrponsHas pabora o Teme 17.05.2024 IIHET
""'eHeTHKa U cenekuus" 0
3a1a
HUS
https://lesson.academy-
102  XpomocomHas ¥ FeHHasi HHXEHEePHSI 14.05.2024 content.myschool.edu.ru/lesson/133b0166-fc35- 874

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15.

4391-a264-14aaee2f5897
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
* buonorus. buonmornueckue cucremsl u nporiecchl, 10 kmace/ Tepemos A.B.,
[Terpocosa P.A., O61iecTBO ¢ orpaHUYEHHOM O0TBETCTBEHHOCTHIO « MO1]

MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
buonorus. buonoruyeckue cucreMsl u nporiecchl. 10-11 kmaccsl (yrryOnEHHbIN
YpOBEHB): MeToIMUYecKoe nmocooue s yuurtens/ A.B. Tepemos, P.A. Iletpocosa.

- MuemosuHa, 2023.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET
bu6morexa IIOK

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



«®@opMbl yuéTa padoueii mporpaMMbl BOCITUTAHUSD)

Pabouas mporpamma Bocmutanus MOY CII Ne 6 peanuzyeTcs B TOM YHUCIIEC M 4Yepes
WCTIONIF30BaHNE BOCHHUTATEIHHOTO TOTEHIMAJIA YPOKOB OHOJIOruu. JTa paboTa OCYIIECTBISIETCS B
ciaeayromux gpopmax:

— BKJIFOYCHHUE B YPOK MPOOJEMHBIX CUTYallui MO3BOJSIONIMX OCO3HAThH YYAIIUMUCS OTHOIICHHUE K
OMONOTHH KaK K BaXHOW COCTABIISIONMIEH KYJIbTYpPBI, MPOSBISATH TOPAOCTH 32 BKIJIAJ] POCCHUHUCKHX U

COBETCKHUX YUYEHBIX B Pa3BUTUE MUPOBOW OMOJIOTMUECKON HAYKH;

— TIpHUBIEYCHHE YYAIIUXCA K TOHMMAHUIO 3HAYMMOCTH HPAaBCTBEHHOT'O AacCIeKTa IesTeTbHOCTH
YelloBeKa B MEIUITMHE U OFOJIOTHH Yepe3 IO00P COOTBETCTBYIONINX TEKCTOBBIX 3aJaHUI;

— MPUMEHEHNE MHTEPAKTHBHBIX (popM pabOTHI C yJamuMHCS B PEIIeHHH MPAKTHYECKUX 3amad (B
paMKax ceMbH, WIKOJNBI, TOpojaa, Kpas) OHONOTMYECKOH M DKOJOTMYECKOM HampaBIeHHOCTH,
MPOSIBJISATH MHTEPEC K MPAKTUUECKOMY U3YUSHHIO TPpOoQeccuil, CBI3aHHBIX C OMOJIOTHEIH;

— TMpPHUMEHEHHE TPYINOBOM paboThl WM PabOTHl B Mapax, KOTOPBIE y4yaT ydalluxcs KOMaHIHON
pabore W TOTOBHOCTH K KOHCTPYKTUBHOH COBMECTHOM [JESTEIBHOCTH TPH BBIIOJHEHUH
HCCIIEIOBAHNAIN U MPOEKTOB, CTPEMIIEHUE K B3aUMOIIOHMMAaHHUIO ¥ B3aUMOIIOMOIIH;

— NPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (JOpPM pPaOOTHI ¢ yHAIIMMUCS: MHTEIUIEKTYaJIbHBIX UIP
OPHUCHTUPOBAHHBIX Ha COBPCMCHHYIO CHUCTEMY Hay4HbIX HpCHCTaBHCHI/Iﬁ 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aWMOCBS3SX YEIOBEKa C MPUPOAHONW M COIHAIBHON Cpemoi
CTUMYJIMPYIOLINX IT03HABATENbHYI0 MOTUBALMIO yYaIIUXCS;

—TWCIIOJIb30BaHNE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpKAHHUA TEMBl [0 Pa3BUTHIO HAYYHOUH
JII0003HATEILHOCTH, UHTEpPEeCca K OMOJIOTMYECKON HayKe, HAaBBIKOB MCCIICAOBATEIILCKON NEATEILHOCTH
4yepe3 mo100p COOTBETCTBYIONINX 3aaHMM, TEKCTOB ISl UTCHUS;

— OPUCHTHUPOBAHUEC Yy4HAIIUXCA Ha NPUMCHCHUC 6I/IOJ'IOFI/I‘IeCKI/IX 3HAaHUH npu peUICHHUU 3aaa4 B
00J1acTH OKpYXKaIOIIEH cpeibl Yepe3 Mo/ MOA00p COOTBETCTBYIOIIMX 3aIaHUIA;

— TPUBICYCHUE YYAIIMXCA K OIEHWBAHWIO TIOBEICHUS U TMOCTYIIKOB C TO3WUIIMH HPABCTBEHHBIX
HOPM M HOPM SKOJIOTHYECKOW KYJIBTYpPHI Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB IS YTEHUS,
MPOOJIEMHBIX CUTYAIMiA Il OOCYKICHHS B KIIacce;

—TIpUMEHEHHE Ha yYPOKE WMHTEPAKTUBHBIX ()OPM PabOTHI C y4alIUMUCS: y4eOHOH MHMCKYCCHH IS
MIPUBJICYCHHUS BHUMaHUsI K COOJIFOJICHHUIO TIPaBUJI O€30MacCHOCTH, B TOM YHCJIC HABBIKOB 0E30MMacHOTO
MOBE/ICHUS B IPUPOJHON Ccpeie;

—OpHUCHTUPOBAHNUE YYalllMXCsl Ha MOHWMAaHWE POJH OHONOrMH B (DOPMHUPOBAHUHM SCTETUUECKOU
KyJbTYpPbI TUYHOCTH Yepe3 MoI00p COOTBETCTBYIONINX 33 JaHHI;

—ITIPUBJICYCHUC BHUMAHUA y4JAIIUXCA K OCO3HAHUIO 3KOJIOTHYCCKUX HpO6HeM u HYTCI)’I X pCUICHUA
Yepes Moji00p COOTBETCTBYIOIINX MPOOIEMHBIX CUTYAIUi JIJIsl 00CYXKICHUS B KJlacce;

— TIPUBJIEYEHHME  Yy4aIIMXCS K YYacTUI0O B MPAKTHYECKOW JEATENBHOCTH 3KOJOTHYECKON
HaNpaBJICHHOCTH 4epe3 MPOBEeIEHHE aKIHUU Mo yOOopke Mycopa B OmmkaiiieM Jiecy, Mapke, CKBepe
WM Ha MPUIIKOJIBHOH TEPPUTOPHUH;



