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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuebHomy mnpenmery "buonorus" (manee - OuONOTHS) Ha YPOBHE
cpenHero obmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Neo
273-03 «0O6 o6OpazoBanuu B Poccuiickoit ®enepanun», DPIOC COO, Kounenmuu
npenofaBaHus ydeOHoro mnpeamera «bHOJOrMs» M OCHOBHBIX TMOJNOKEHHH (eaeparibHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

VYuebOnsiii mpeamer «buonorus» yrioyonéaHoro ypoBHs wu3ydenums (10—11 kmaccer)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusiMm OPI'OC COO mnpodwiibHble y4eOHBIC TNpPEIMEThI, H3y4daeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
oOmiero o0pa3oBaHMsI M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM U BBICIIMM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3TUX YYEOHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTarnen
o0ydJaromuxcsi ¥ CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" ga€r npencraBieHue O NI U 3a/1a4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriyOJlIEHHOM YpPOBHE, ONpeAesieT 00s3aTeIbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpKAHUE, €ro CTPYKTYypUpOBaHHE IO pas3jieiaM U Temawm,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBsI3€d, JIOTHMKH Yy4YeOHOIro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3YYE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWMs,
Omaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHWS K OKpyXarolled mnpupogHoil cpene. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mpenMera «buonorus» B peanusanuu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIIbHOCTH O0Y4YarolMXCsl MO OCBOEHHUIO COJEp’KaHUs OMOJIOrMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VY4eOusbiii npeamer «buonorus» Ha ypoBHE cpeAHero oliiero oOpa3zoBaHHs 3aBEpIIAET
Ounonoruueckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriayOleHne 3HaHui
oOydJaromuxcsi O JKUBOM MpPHUPOJE, OCHOBAX MOJIEKYJSIPHOM U KIETOYHOM Ouosoruu,
ASMOPHUONIOTUN U OMOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

Nzyuenne yueOHoro npeamera «buonorus» Ha yriayOlIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY OOYYalOIIMXCSl K IMOCIIEAYIOIIEMY MOJYy4YeHHI0 OHOJIOTMYecKoro oOpa3oBaHHsS B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pa3oBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OWOJIOTWYCCKUX 3HAHWH, IMOJNYYCHHBIX MPH H3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3ZesoB OHOJIOIMH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTHe. Tak, pacIMpeHsl U yriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
OOMIMX 3aKOHOMEPHOCTSIX IKH3HH, JOMOJHHUTEIHHO BKJIIOUYEHBI OHMOJIOTHYECKHE CBEICHHS
MPUKJIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI NS
nocieayrouero Bpioopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOIUMUCS TIPH U3yUYeHUU (HU3UKH, XUMUH,
reorpaduy ¥ MaTeMaTHUKH.



CrpykTypa mporpammbl 1o ydeOHOMYy mpeamery "buosorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC ISl )KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3allvu,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpPaHCHHsI OHMOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJOTUU M CHUHTETHYCCKON
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHMUS OOy4YaIIMXCS IO OOTaHWKE, 300JIOTHMH, AHATOMHH,
¢dusnonornu venoeka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYuebublii npeamer «buonorus» mnpu3BaH 00€CHEYUTh OCBOCHHE OOYYAIOMIMMUCS
OMOJIOTHYECKUX TEOpPUM W 3aKOHOB, HWJICH, MPUHIUMIIOB M TMPaBWJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHW3Ma, IOMYJSIHUH, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
Hay4HBIX JOCTHXKEHUSIX, COBPEMEHHBIX MCCIEIOBAaHUAX B OUOJIOTHH, MPHUKIATHBIX AaCIEKTaxX
Ouoyoruveckux 3HaHWM. (s pa3BUTHS U TOJAEpKaHHS WHTepeca 00yJarommxcsi K OMOJIOoTUu
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OMOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HUCTOpPUEH CTAaHOBIEHUS U Pa3BUTHS TOW MM MHOU
obsacti OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEHICHUE BaXKHEUIIINX
OMOJIOTMYECKUX U AKOJIOTHYECKUX TTPOOIIEM.

Henps u3ydenus yuebnoro npeamera «buonorus» Ha yriy0iaEHHOM ypOBHE — OBIAJCHUE
00y4JalIMMUCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIIMOHANBHOM OpraHu3allii >KUBBIX CHCTEM
Pa3HOTO paHTa U NMPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpenenéHHoi o0sacTu mpodecCHOHAbHON NeATeIbHOCTH, CBS3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YUEOHOT0 3aBEICHUS JIJISl TPOIOJKEHUS OMOJIOTMYECKOTO 00pa30BaHMs.

JlocTuxenue ey u3ydeHus: yaeOnoro npeamera «buonorus» Ha yriayOGn€HHOM ypoBHE
obecreunBaeTcs peleHrueM CAeAYIOIMNX 3a/1ay:

OCBOEHHE OOYYalOIIMMHUCA CHCTEMBl OWOJOTMYECKUX 3HAHHUWA: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIMIX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBUiaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

O3HAaKOMJIGHHE  OOydYarommxcs C  METOJaMH  T[O3HaHUS  JKUBOM  MPUPOMBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJioruu,
SMOPHUOSIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEIEKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMOJIOTHH, TAJCOHTOJOTHUH, OKOJOTHH), METOJAaMH  CaMOCTOSITEIBHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIENOBaHU B JabopaTopuu U B Tmpupojae (HaOmOaeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIecHHE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HaXOJUTh, aHATM3UPOBATh U
HCITOJTH30BaTh OMOJIOTHYECKYI0 HH(POPMAITUIO; TIOI30BATHCSI OMOJIOTHIECKON TEPMUHOJIOTHEH 1
CUMBOJIUKOW; yCTaHABIUBaTh CBSI3b MEXAY pPa3BUTUEM OWOJOTMM W  COILMATIBHO-
SKOHOMHUYECKUMH U HKOJOTHYSCKUMH TpoOjeMaMy YelIOBEUeCTBa; OIEHWBATH ITOCIEACTBUS
CBOCH MEATENbHOCTH 10 OTHOIIEHUIO K OKpYKamIled NpUPOIHON cpelne, COOCTBEHHOMY
3MI0POBBI0O W 3JIOPOBBIO  OKPYKAIOIIUX JIFOACH; OOOCHOBBIBATH M COOMIOATH  MEPHI
npodunakTUKu HHQEKIIMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OeCTIeUeHHS
0€30MacHOCTH COOCTBEHHOW JKM3HEAESITEIIBHOCTH B UPE3BBIYANMHBIX CUTYAIUSAX MPUPOJTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHbIE OTKPBITHS B 00JacTH
OHOJIOrHH;

pa3BUTHE Y 00YYAIOMIMXCSl MHTEJUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B MpoIiecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMUA M COBPEMEHHBIMH HCCIICIOBAaHUSIMH B OHMOJIOTHH,
pelaeMbIMH €10 MPOoOJIeMaMHu, METOJOJIOTHEH OHWOJIOTHYECKOTO HCCICNOBAHUS, MPOBEICHUS



SKCHEPUMEHTAJbHBIX MCCIEAOBAHUM, peIIeHUus] OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOYYaAIOUIMXCS LIEHHOCTHOI'O OTHOLIEHUS K KMBOM NPUPOJE B LIEJIOM M K
OTHENbHBIM €€ OO0bEeKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAECHUS B NPUPOJAE; MHTErPALlMM €CTECTBEHHO-HAYUYHbBIX
3HAHUM;

npuodpereHue o0yyaromuMucs KOMIIETEHTHOCTH B panyoHaJIbHOM
IPUPOONOIB30BAHUN (COOIIOICHHUE MTPABHII TOBEJCHUS B IIPUPOJIC, OXPAHbI BUAOB, IKOCUCTEM,
O6uocdeprl), COXpPaHEHUU COOCTBEHHOI'O 37I0POBbS U 3J0pOBbS OKPYXKAIOIIUX JIHOAEH
(cobmoteHust Mep npoUIaKTUKH 3a00JIeBaHUH, obecrnieueHue 0e30MMacHOCTH
AKHU3HEIEATEIIbHOCTU B UPE3BBIYAWHBIX CUTYalUsAX MPUPOJHOIO U TEXHOICHHOI'O XapakTepa) Ha
OCHOBE HCIOJIb30BAHUsI OMOJIOTUYECKUX 3HAHUN M YMEHUH B MIOBCETHEBHOMN JKU3HU;

CO3JlaHME YCJIOBUM [UIi OCO3HAHHOIO BbIOOpa OOYy4arOIIMMUCS WHAMBHUIYaIbHON
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUOHATIbHOMY
CaMOOIIPEJICJIEHUIO, B COOTBETCTBUM C HUHAWBUAYaJIbHBIMM MHTEpPECaMH M IMOTPEOHOCTIMHU
peruoHa.

CBsI3b C PABOUYEN NPOrPAMMOI1 BOCIUTAHUS LIKO.1bI

Peanuzanus BocnUTaTeNIpHOrO MOTEHIMANA YPOKOB OMOJIOTUU (YPOUHOH JESITENbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOIyCTMMOH y4yeOHOW  Harpysku)
IpelyCMaTPUBAET:

- MaKCHMaJbHOE HCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOYKHOCTEH COJEep:KaHUs YPOKOB
JUist GOPMUPOBAHUS Y OOYyYaroIIMXCS POCCUHCKUX TPAJULUOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLMOKYJIbTYPHBIX  LIEHHOCTEH, pPOCCHHCKOrO HCTOPUYECKOIO CO3HAHMSI Ha  OCHOBE
HUCTOPUYECKOTO MPOCBEIICHHs; TOAOOpP COOTBETCTBYIOIIEIO COJCPKAHUS YpPOKOB, 3a/aHHA,
BCIIOMOTaTeIbHbIX MAaTEPUAIIOB, IPOOJIEMHBIX CUTYaAlMH 1J1s 00CY XK ICHHIA;

- BKJIFOUEHHUE B COJIEP)KaHUE YPOKOB ILIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHUSA, UX
y4eT B ONPEACIECHUHN BOCIIUTATENBHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOp METOJI0B, METOJMK, TEXHOJIOTUH, OKA3bIBAIOIINX BOCIHUTATEILHOE BO3/IEHCTBUE
Ha JINYHOCTb B COOTBETCTBUHU C BOCIIHUTATEJIBHBIM MJEAJIOM, LEJIBI0O U 3aJadyaMHi BOCIUTAHUS,
LIEJIEBBIMU OPHUEHTHpPAMU PEe3yJIbTaTOB BOCIMTAHUS; PEATU3aLUI0 IMPUOPUTETAa BOCIUTAHUS B
y4eOHOI eI TeTbHOCTH;

- IPUBJIEYEHNE BHUMAHUS 00y4arOUIMXCs K IEHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypOKax
IpPEIMETOB, SBICHUH W COOBITMH, WHUIMHUPOBAHUE OOCYXJEHUH, BBICKAa3bIBAaHHM CBOEro
MHEHHS, BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOIIEHMSI K HM3y4aeMbIM COOBITHSIM, SIBJICHUSM,
JHLIAM;

- TOpPUMEHEHHWE WHTEPAKTHUBHBIX (opM yueOHONH pabOThl — MHTEUIEKTYalbHbIX,
CTUMYJIMPYIOIIUX ITO3HABAaTEJIbHYI0O MOTHMBAIMIO, WIPOBBIX METOAMK, IJUCKYCCHM, IarOIIMX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOIO JMajora; rpyImoBoi paloThl,
KOTOpas YYHUT CTPOMTH OTHOIICHHS M JeiCTBOBaTh B KOMAaHJE, CIIOCOOCTBYET DPa3BHTHIO
KPUTHYECKOTO MBIIIUICHHUS;

- 1moOyxJaeHne oOydaromMXcsi coOM0AaTh HOPMBI MOBEACHMS, MpaBUia OOLIECHUS CO
CBEPCTHUKaMH U TEJaroriyecKUMU pabOTHHKAMM, COOTBETCTBYIOLIME YKJIaay IIKOJbI,
YCTaHOBJICHHE U MOJIEPKKY J0OpOXKeTaTeNbHOM aTMochepsl;

- OpraHu3allii0 HAaCTaBHUYECTBA MOTHUBHUPOBAHHBIX U APYAMPOBAHHBIX OO0YyYArOIIMXCS
Ha/l HEYCIEBAIOIIMMU OJHOKJIACCHHUKAMHM, B TOM YHCIE C OCOOBIMH 0Opa30BaTeNbHBIMU
MOTPEOHOCTSAMH, JAIOLIETO OOYYaIOUIMMCSl COLUATbHO 3HAYUMBIA OMNBIT COTPYJHHYECTBA U
B3alMHOH TIOMOIIIY;

- MHUIMHMPOBAHHE M MOJAECPKKY HCCIENOBATEIbCKON NEATEIbHOCTH OO0YyYarouuxcs,
IUIAHUPOBAHWE U BBINOJIHEHUE WHAMBUAYAIBHBIX W TPYINIOBBIX IPOEKTOB BOCIHUTATEIBHON
HalpaBJIEHHOCTH.



Pe3ynbTaThl eaMHCTBAa y4eOHOM M BOCIUTATENBHON AESITEIbHOCTH OTPa)XeHbl B paszzelie
paboueii mporpamMmsel «JIMUHOCTHBIE Pe3yIbTATHl H3yYeHUs yueOHoro npenmMeta «buonorus» Ha
YpOBHE CpeHero 001Iero 0opa3oBaHus.

MECTO YYEBHOI'O TIPEJMETA «bBUOJIOT'S1» B YYUEBHOM IIJIAHE
Ha ypoBHe cpennero oOmiero oOpa3oBanusi «buonorusp» sBIsSeTCs 00s3aTeIbHBIM

y4eOHBIM ITPEIMETOM, KOTOPBIH BXOJIUT B COCTAB MpeaMeTHON obiacTu « EcTecTBeHHOHAy4YHBIE
MPEAMETHD».

Cpox ocBoeHus paboueit mporpammsl: 10-11 kmaccer, 2 roga
KonndgecTBo yacoB B yueOHOM IiaHe Ha n3ydeHue npenmera (33-34 yaeOHbIe HEAeIH)

Knacc KonnuectBo yacoB B Hegenmo | KomudecTBO 4acoB B roj
10 xmacc 3 102
11 knacc 3 99
Bcero 201

OO0s13aTebHBIM YCIIOBUEM NPH O0YYCHUU OMOJIOTMU Ha YTiyOJIEHHOM YpPOBHE SIBISICTCS
MPOBEJCHUE JIA0OPATOPHBIX W MpaKTHYeCKHMX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJIHCHUH  TMPOEKTHBIX M y4eOHO-HCCIICIOBATEIbCKUX  pabOT, TEeMaThKa KOTOPBIX

OnpeaACIICTCA YUYUTCIIEM Ha OCHOBC HUMCIOIIUXCA MAaTCPHAIIBHO-TEXHUYCCKUX PCECYypCOB H
MCCTHBIX IIPUPOAHBIX YCHOBI/Iﬁ.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue NOpOrpaMMbl, BBIACIEHHOE KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemeHHass OMOJOTHS — KOMILIEKCHas Hayka. KpaTkas ucropusi pa3BUTHS OMOJIOTHU.
buonornueckue Hayku W u3ydaemble UMH MpoOiembl. DyHaamMeHTadbHBIC, NPUKIATHBIE U
MOVMCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3nauenue Ouosiornu B (OPMUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-HAy4HOH KapTHHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOJIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
TIPUPOIBI.

JdeMoHcTpanun

[Toprpertsr: Apucrorens, Teodpacr, K. Jlunnent, XK. b. Jlamapk, Y. Japsun, Y. 'apseid,
I'. Mennens, B. 1. Bepnanckuii, 1. II. IlaBnos, 1. . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabnuie! 1 cxembl: «CBsI3b OMOJIOTHH € IPYTUMH HayKaMu», «CuctemMa OHOIOTrHYeCKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YyYeHHUE

JKuBble crcTeMBbl Kak MpeaMeT u3ydeHus: o6nonoruu. CBOWCTBA KUBBIX CUCTEM: €JHHCTBO
XUMHUYECKOIO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh U YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTh,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi JKUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBI,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUI0BO, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6unocoepnsiii. Ilponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak dopma cymiecTBoBaHUS MaTepuu. Hayku, u3ydaromire >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3allu.

N3yuenune xuBbIX cucteM. MeToasl Omosornueckoil Hayku. HaGmronenue, usmepenue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. [loctaHoBka u mpoBepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yabTaToB. [IpUUMHBI MCKAKEHUSI PE3YyIbTATOB SKCIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuipr 1 cxeMbl: «OCHOBHbIE NpPHU3HAKU JKU3HW», «DBHOJIOTHYECKHE CHCTEMBI»,
«CBolicTBa KUBOU MaTepun», « Y POBHH OPraHU3ALMH KUBOU NMPUPOb», « CTpOEHUE )KUBOTHOM
KIeTKn», «TKaHW  KUBOTHBIX», «CHCTEMBl OpPraHOB  4YEJIIOBEYECKOTO  OpraHu3May,
«buoreonenosy», «buochepar, «MeToabl U3YUSHUS KUBOH TPUPOIBD».

Ob6opynoBanue: JjabopaTopHOe O00OpyJOBaHHWE IS TIPOBEICHUS  HAOIIOACHUH,
W3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «licnonp3oBaHue pazIUYHBIX METOJOB NPU H3YyUYEHUU KUBBIX
CUCTEM.

Tema 3. buojsiorust KjieTku

Krnertka — cTpykTypHO-(QYHKIMOHATBHAS €IUHUIA KUBOTO. MICTOpUS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOPHUHU.

Mertoapl MOJEKYJISIPHONM M KIETOYHOW OWOJOTHM: MHKPOCKOIHMs, Xpomartorpadus,
anekTpodope3, METOA  MEYEHbIX aroMoB, auddepeHnnanbHOe IEHTpUdyrupoBaHue,



KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @uKCUpoBaHHuIX KiemoK. DICKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

IToprpersl: P. I'yk, A. JleBenryk, T. lllsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIM MHUKPOCKOM», «McTopus
pPa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOII MHKPOCKOI, MUKPOIIpenapaThl PaCTUTEIbHBIX, >KUBOTHBIX U
OakTepuaIbHbIX KIETOK.

IIpakTuyeckasi padora «l3yueHue METOIOB KJIETOYHOW Owojoruu (Xpomarorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XumMnyeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKU. MaKpo-, MUKpPO- U YJIbTPAMUKPO3JIEMEHTHL. Bosa u €€ poip
KaK pacTBOPUTENS, pPEareHTa, y4yacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPErYJIALNH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeulecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKHCIIOTHBIM
coctaB OenkoB. CTpyKTypbl OenKoBOW MousieKyunbl. llepBuunasi cTpykrypa Oenka, MenTHaHAs
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapupl, AMCaxapubl, OJUrocaxapujbl U monucaxapuabl. OOmmii
IUIaH CTPOEHUS M (DU3MKO-XMMHUYECKHE CBOMCTBa YriieBojoB. buonornyeckne ¢GyHKIMNA
YIJIEBOJIOB.

Jlummapl.  'mapodunbHO-TMApOdOOHBIE  cBoiicTBa.  Knaccupukanmuss — numumos.
Tpurnmuuepuasl, Gochonunuabl, BOCKU, crepouibl. buonornyeckue pynkuun nunuaos. Obume
CBOMCTBa OHMOJIOTMYECKUX MeMOpaH — TEKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK nu PHK. Crpoenne HykiienHOBBIX KHCIOT. HykineoTusl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorundeckue pynkunu JHK. Bunsr PHK. ®@yukuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Moiekysne AT®. buonornueckue
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HyKneozuompugocpamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouojorus: OMOXMMHUYECKHEe W OMO(pHU3NYECKUE HCCIEeIOBaHUs COCTaBa M
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl u @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep,
C. llpy3unep.

Huarpammsbl:  «PacnpeneieHue XHMHYECKHX JJIEMEHTOB B HEXKHBOM MPUPOIE»,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumpr 1 cxemsl: «llepuoguueckas Tabivia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypBhl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJOB», «CTpOeHHE MOJICKYJI
ununoBy», «HykienHoBble KUCIOTE, «CTpoeHre MOJIEKYIIbl ATD».

O6opynoBaHue: XUMUYECKast IOCYyJ1a U1 000pyI0BaHHE.

JlaGopatopHas padora «O6Hapyx eHre OeIKOB ¢ TOMOIIbI0 KAUeCTBEHHBIX PEAKLIUII.

JlabGoparopHas padora «lccienoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KJIETKH



Tunsl KJIETOK: dyKapHOTHYecKas U Mpokapuotuyeckasi. CTpyKTypHO-(YHKIIMOHATIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue mpoOKapUOTHYECKOW KieTku. Kierounas cTeHka OakTepuid W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenne U pyHKIIMOHUPOBaHHUE dyKapuoTHUecKoi kieTku. [Inasmarnueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nud¢ys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. Pabota
HATPHUI-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Knerounas crenka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huronnaszma. Ilutozonb. lutockener. JlBuxkenue uuroriazmbl. OpraHouabl KICTKU.
OpHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIIazmaTuueckas cetb (JI1C), anmapar ['onbaxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 OIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SH7OIIa3MaTH4eckuii petukynyMm. CekperopHas Qynkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[losiyaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHUH, IJIACTUIbL. [Ipoucxoodrcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHApUH M miactul. llepBuuHble, BTOpPUYHBIE U CJIOKHBIE IIACTHJIbI
(OTOCUHTE3UPYIOIIUX JYKApUOT. XJIOPOIJIACThI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpanubie opranousl kietku CTpoeHue U pyHKIMHU HEMEMOpPAHHBIX OPTaHOHMI0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIeMmOK.
Muxkpotpy0Oouku. Knetounsii meHtp. CTpoeHHEe U [BHKEHHE JKI'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. O6on04ka sapa, XpOMaTHH, KapUoIa3Ma, SAPBIIIKY, UX CTPOCHUE U (DYHKIUH.
SAnepHblii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokKeHHEe XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpomaTHHa — TMCTOHBL. /Junamuxa s0epHol
06on0uKkU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BrioueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKAapUOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JdemoHcTpanuu

[Toptpetsr: K.C. Mepexkockuid, JI. Maprymnmuc.

Tabmuuer u cxembl: «CTpoeHHE SyKapHOTHYECKOM KieTKn», «CTpoeHue >KMBOTHOM
KJIeTkn», «CTpOoeHHE pacCTUTEIBHON KIETKN», «CTpoeHne MUTOXOHIPHI, «Sapo», «CTpoeHune
IIPOKAPUOTUUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHMKpPOIpENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabGoparopHas padora «l3ydeHne CTpOCHUS KIETOK Pa3IUnYHbIX OPTaHU3MOB).

IIpakTnyeckas padora «/3yyeHne CBONCTB KJIIETOUHONH MEMOpPaHBI».

JlabGoparopHas padora «lccnenoBanue mia3Moin3a U JIETUIa3MOIn3a B PAaCTUTEIbHBIX
KIIETKaxX».

IIpakTnueckas padora «l3yuyeHre ABMKEHUS LUTOIIIA3MbI B PACTUTENIbHBIX KIETKAX».

Tema 6. O0MeH BelecTB M MpeBpallieHHe JHEPTHH B KJIeTKe

AccuMWISIIIMS U TUCCUMIIIALIMSA — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BeIecTB:
aBTOTpOGHBIH U  reTepoTpoHBIA. YyacTHe KucCIopoja B  OOMEHHBIX — Ipoleccax.



DHepreTudyeckoe obOecneyeHre KiIeTku: TnpeBpamenne AT® B oOMEHHBIX Iporieccax.
@DepMEeHTATUBHBIN XapakTep peaknuid KIETOYHOTro Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa u mexanHusMm geiictBus. Kodepmentsl. Omnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aToOpoB.  beNKu-akTUBATOPBI ¥ OCIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEeHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCU2EHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B mporecce porocunTe3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuuHbIx (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3. PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIONINE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3A.

Anarpobubie opranu3mbl. Buabl 6poskenus. [IpoaykTel OpoXKeHHS U UX HCIIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YAUTENH
Oone3Hei.

AspoOHBIE OpraHW3Mbl. JTambl dHEpreTuyeckoro oomena. [loAroToBUTENbHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonornueckoe okuciaeHue, WM KJIETOYHOE JbIXaHue. Poiib MUTOXOHIpUI B Mpolieccax
Oouonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunmasel. llpenuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JdeMoHcTpanun

[oprpersr: x. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl U cxembl: «DPOTOCHHTE3», «DHEpreTuueckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue GepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOT, 00OPYAOBAHHE JIJISi IPUTOTOBJICHHUS TTOCTOSIHHBIX
¥ BPEMEHHBIX MUKPOIIpENnapaToB.

JlabopaTopnasi pabora «lI3ydyeHue KaTalUTUUYECKOW AaKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JlabopaTtopnasi pa6ora «l3yueHue (EepMEHTATUBHOTO pACIICIJICHUS TEPOKCHUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX.

JlabopaTopHas padora «CpaBHEHHE TPOIIECCOB (DOTOCUHTE3A U XEMOCHHTE3a».

JlabopaTopnasi pa6ora «CpaBHEHHE IPOIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HacieacrBeHHasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cuHtesa. [IpyHIIMI KOMIUIEMEHTAPHOCTH B PEAKIMUSIX MATPUYHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWHQoOpManuu. ['eHeTHYeckwil KOJ, €ro CBOWCTBA.
Tpanckpunius — Matpuunblid cuaTe3 PHK. [lpuHIMNIBI TpaHCKpUNIIMKU: KOMITJIEMEHTApHOCTH,
AHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue tpancnopteix PHK B OmocunTe3e Oenka. YcioBust
OounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B 6uocuHTe3e Oenka.

Cogpemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
9yKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (. XKakoo, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MpoLeccoB B KieTke. Kierounslit romeoctas.

Bupycer — HekneTounbie GopMbI KU3HU U 00IUTaTHBIC TTapa3uThl. CTpoeHNEe MPOCTHIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, OakrepuodaroB. Kuzuennviti yuxn J{HK-codepocawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasd,
unmezpasa.



Bupycubie 3a0omneBanusi uenoBeka, KuUBOTHbBIX, pactenuit. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuka: unmecpayus u  amanuz  Ooavwux  maccusos  («bigdatay)
CMPYKMYPHBIX — OUONO2UYecKux OauHvix. Hanomexnonoeuu 6 Ouonocuu u MmeouyuHe.
Ilpoepammupyemsoie gpynxyuu 6earkos. Cnocobvt 00cmasku 1ekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, 1. 1. UBaHOBCKU.

Tabmumer u  cxembl: «buocunTe3 Oenka», «['eHermyeckuit kom», «Bupyce»,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIU BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Krnerounsnii 1ukn, ero mepuonbl u peryisius. Uatepdaza u muto3. OcobeHHOCTH
mpoleccoB, nporekatonux B uHTepdaze. [logroroBka kietku K nenenuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cunte3 JHK —  permmmkanms.  I[lpunnuner  permkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aAHTHIAPALICIBHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KApUOTHUIl. JMIJIOUIHBIA U TaryIOWJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

Henenue xietku — MuTo3. CTaiud MUTO3a U MPOUCXOISAIINE B HUX MPOIECCHl. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongoruueckoe 3HadeHHEe MUTO3a.

Perynsimuss MuTOTHYECKOro IMKIa KIeTKU. [Iporpammupyemasi kieToyHash rudenp —
arornTo3.

Krnerounoe s1po, XxpoMocoMbl, PyHKIIMOHATbHAS TeHOMUKA. Mexanuzmul npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemka» — obuounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpauuu

Tabmuupl 1 cxembl: «KU3HEHHBIM HUKI KIETKH», «MHTO3», «CTpoeHHE XPOMOCOM»,
«Pennukanus JJHK».

ObopynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpompenaparsl: «MHUTO3 B KJIETKax KOpelIKa
JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHnas padora «HaGmoneHne MuTO3a B KJIETKaX KOHYMKA KOpellka Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u pyHKIMH OPraHu3MOB

buonornyeckoe  pasHooOpasue  opraHu3mMoB.  OJHOKIETOYHbIE, KOJOHUAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KojgoHnaabHbie
OpraHU3MBlI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OPraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAsA, MOKPOBHAs,
IpOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, QYHKUMH M pPacoIOKEeHUs
TKaHEN B OpraHax pacTEHHM.

TkaHM JKMBOTHBIX U 4YellOBeKa. THUIBl JKMBOTHBIX TKAaHEW: HJNUTENHANIbHAS,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pacHoIOKEeHUs
TKaHEW B OopraHax >KMBOTHBIX U Y€JIOBEKa.

Opranbl. BereratuBHblE W TI'€HEpAaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CHUCTEMBI
OpraHoOB XUBOTHBIX U 4YesoBeKa. DyHKIIMM OpraHOB U CUCTEM OPTaHOB.



Omnopa Tena opranu3smoB. Kapkac pacrenuit. CkeneTrbl OOHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS
KOCTEH.

JIBiokeHHe OpraHu3MoB. J[BIKEHHME OJHOKJIETOYHBIX OpPraHW3MOB: amMEOOMTHOE,
KI'YTUKOBOE, PECHMYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX pACTEHUMH: TPONM3MBl U HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pedekc. CkeneTHble
MBILIIBI U UX paboTa.

IInranue opranu3mMos. llornomenne BoabI, YIVIEKUCIOrO ra3a U MUHEPAJIBHBIX BELIECTB
pacreHusaMH. IIuTaHue >XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHMKJIETOYHOE IHILEBAPECHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO TpakTa. IlumeBapurtenbHbie
keiessl. [InimeBapuTenbHas cuCTeMa 4eJI0BeKa.

Jpixaane opranu3moB. Jlpixanuwe pacteHuil. Jlpixanue >KUBOTHBIX. uddy3us razos
yepe3 NOBEpXHOCTh KieTku. KokHoe npixaHue. [lpixarenbHas mnoBepxHocTb. JKaOepHoe u
n€royHoe JbixaHue. JIpIxaHME TIO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKa. OBOJIOLHUOHHOE
YCIIO)KHEHHE CTPOEHUs JIETKMX I103BOHOYHBIX XUBOTHBIX. JlpIXaTelbHas CHCTEMa YEJIOBEKA.
MexaHu3M BEHTUIALUMY JIETKUX Y OTUL U MIIEKONUTaronuX. Perymsus apixanus. JlpIxaTesbHbIe
00BEMBL.

TpancnopT BemecTB y OPraHW3MOB. TpaHCHIOPTHBIE CHCTEMBl pacTeHHi. TpaHcrmopt
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX HMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXHEHUS  CTPOEHHUS  KPOBEHOCHOH  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boeigenenne y opranusmMoB. Beinenenune y pacteHuil. BblaeneHue y KHBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCaChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeeHUs. CBs3b MOJIOCTH TeJla ¢ KPOBEHOCHOM
U BBLICIUTEIBHON CHUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. Iloukm.
Crpoenue u pyHKUHOHHpOBaHHE HeppoHa. OOpa3zoBaHKHE MOYH y YETIOBEKa.

3amuTra y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTtepuil u
LIMCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna. CpencrBa nacCUBHOM U
XUMHYECKOMW 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBEI M HMX npoM3BOAHBIE. 3aliura
opranu3smMa oT Oone3Heil. MmmyHHas cucrema denoBeka. KileTouHbli M TryMopaibHBIN
UMMYHUTET. Bpoxx/1€HHBIN U MpHOOpeTEHHBIN ciennpuyeckuii UMMyHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. Bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOI0 MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTe M perynsauus y OpraHu3moB. Pa3apakMMOCTh y OJHOKIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs U peryisauus y pacTeHuil. PocToBble BelecTBa M MX
3HA4YCHHE.

HepBHast cuctema u peduiekTopHas peryssiius y >KMBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednextopHas ayra. besycnoBHble u
YCIIOBHBIE PEIICKCHI.

I'yMopanbHass perynsnus M 3HJIOKPMHHAs CHCTEMa XUBOTHBIX M 4ejoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TrOpMOHOB. B3anmMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JdemMoHcTpauuu

IToprper: U. I1. I1aBnos.

Tabmuipl u cxembl: «OJHOKIETOUHBIE BOJOPOCTN», «MHOTOKJIETOYHBIE BOAOPOCII,
«bakrepum», «lIpocreiimmey», «Opranel LBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE HACeKOMBIX», «TkaHM pacTeHMID,
«KopueBbie cuctembl», «Ctpoenue credms», «CTpoeHHe ITHCTOBOW IUIACTMHKM», «TkaHu



KUBOTHBIX», «Ckener 4denoBeka», «llmmesapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BplienurenpHas cucteMa», «OHIOKpUHHAsS cucTeMay, «CTpoeHne MbIILby, «MMMyHHTET»,
«KumeunononoctHele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
KUBOTHBIX», «CTpoenue runps», «CTpoeHUE IUIaHapuW», «BHyTpeHHEEe CTpPOCHME I0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbIkaomuxcs», «HepHasg cucrema nrTuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl OJHOKIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEIIOBEKa,
o0opyIoBaHHE [UId JEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOINO IIMTAaHUS pacTeHH,
pacumierieHust KpaxmMaia © OenKOB MoJ JedicTBueM (epMEeHTOB, 00OpyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3ydyeHne TKaHEH paCTeHUIN.

JlabopaTopHas padora «/3ydyeHne TkaHen KUBOTHBIX.

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

Tema 10. PazMHOXkeHHMe M pa3BUTHE OPTaHU3MOB

@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrosnoe (BKJIOYash BEreTaTUBHOE) U II0JIOBOE.
Bunbl Oecniosioro pa3MHOXKEHHUS: IOYKOBaHUE, CIIOPYJIALUS, (parMeHTalMs], KIOHUPOBAaHHE.

IlonoBoe pasmuHoxkenue. IlomoBele kieTku, mwnm raMerel. Meio3. Cragum Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3s 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimeBoe paszButhe. ['ameroreHe3 y KMBOTHBIX. llosmoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WNupuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPUOJIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenesz — oOna u3z enasnvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpuUMepe JArymkn). Jpobienue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMUX. 3apOoJIbIIIeBbIE JUCTKU (TacTpyJIsLus).
3aknajKka OpPraHoOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiMsSHUE YacTel
pasBUBAlOIIErocs 3apofpblimia (3MOpHOHANBbHAs MHIYKOMS). 3akiajka IUJIaHa CTPOSHHS
KUBOTHOTO Kak pe3yJbTaT HEPapXUYECKUX B3aWUMOJCHCTBHM Te€HOB. Bimsdnue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHnanbHbll nepuoi. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y OEClO3BOHOYHBIX U IMO3BOHOYHBIX IKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XKMBOTHBIX. PaKTOpbl perysuM pocTa XKHUBOTHBIX M ueioBeka. Cranuun
MOCTAMOPHUOHAIBHOTO DPa3BUTHS Y JKUBOTHBIX M yesnoBeka. [lepuoJibl OHTOreHesza dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smuoxenue u pasputue pacrenuil. I'amerodur u cropodur. Melio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHHi. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHnu3MBI PETyJIILUN OHTOTE€HE3a y PACTCHUM U KUBOTHBIX.

JdemMoHcTpanuu



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

Tabmuuer u cxemsl: «BereratuBHOE pa3MHOKEHHUE», « TUIBI OECIIOIOT0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHab», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHHE THIPBDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SNUIEKICTKH U CIIEPMATO30UIa,
«OcHoBHBIE cTaguu OHTOreHesza», «lIpsmoe u Hempsimoe paszBuTHE», «Pa3BuUTHE MaNCKOro
Kyka», «Pa3zsutue capanum», «PasBurue narymku», «IBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX
pacteHui», «CTpOe€HHE CEMSIH OJHOIOJBbHBIX U JABYNOJBHBIX PAacCTEHUN», «KM3HEHHBIN LUK
MOPCKOWM  KammycCTbl», <«OKWU3HEHHBIM LMK Mxa», <«OKU3HEHHBIM UMK NAloOpOTHUKA,
«KU3HEHHBIN LUK COCHBD).

OOopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHKpOINpEmaparbl  SHIEKIETOK |
CIIEpMaTO30MA0B, MOJENb « [ {UKIT pa3BUTHS JATYLIKWY.

JlabopaTtopnasi pabora «l3ydeHue CTpOE€HMsS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnueckas padora «BblsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIINX PACTCHUN.

Tema 11. I'eneTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hctopust cTaHOBJICHHS W PA3BUTHS T'€HETUKM Kak Hayku. Pabdorer I'. Mengens, I'. ne
O®puza, T. Moprana. Ponb oTeyecTBEeHHBIX YUY€HBIX B pa3BUTHHM TeHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIbHBIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKU, JAOMUHAHTHBIA W PELUECCUBHBIA IPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0TIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemMoHcTpanuu

[Hoptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodeer-Pecorckmii.

Tabnuue! u cxembl: «MeToabI FeHeTUKN», «CXeMbI CKPEeILIUBAHMD.

JlabopaTopHas padota «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaens — 3aKOH €IUHO0Opa3us
ruOpuioB nepBoro mnokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHnens — 3aKkoH
paciiernieHus: npu3HakoB. L{uTosornueckrie 0CHOBbI MOHOTHOPUIHOTO CKpelirBanud. ['unoresa
YHCTOTHI FaMeT.

AHanmusupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM  XapakTep  HAaCJIEIOBAHMS.
Pacmiennenue npu3HakoB MIpU HETIOJIHOM JIOMUHUPOBaHUH.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs MPU3HAKOB. [lUToMornyeckue 0OCHOBBI TUTHOPUIHOTO CKPELIMBAHMUS.

CueruienHoe  HacienoBaHwe mnpus3HakoB. PabGoret T. Moprana. CrenneHHoe
HACJIECIOBAHUE TE€HOB, HapylIEHUWE CUECIUICHUS MEXAy TeHamMu. XpOMOCOMHAs TEOpus
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXaHHU3M ONpPEJENEHUS I0J1a. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBL. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpoMocoM. HaciienoBanue Npu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lneioTponusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHoOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBuE HeEaUIENbHBIX T'eHOB. KoMIieMeHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'enernyeckuil KOHTpOJIb DPAa3BUTUS DPACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKkKe
(GbU3MONOrMYecKux TMPOIECCOB, TIOBENEHUS U KOTHUTUBHBIX (yHkuuid. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —



MHUKpOOHOMY. ['eHeTHUeCcKre acrieKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW nH(opMaIuy B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Mennens, T. Mopran.

Tabmuubr u cxemsl: «llepBoiii 1 BTOpO 3akoHbI MeHnens», « Tpetuit 3akoH MeHemns»,
«Ananuzupyoniee ckpeuupanue», «Hemoanoe qomunupoBanuey, « CliemieHHOE HaclleJ0BaHUE
MIPU3HAKOB Yy Jipo30duibl», «['eHeTnka monay, «Kapuorun yenoseka», «Kapuotun apo3oduisn,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaeincTBieE TeHOBY.

O6opynoBaHue: MOJACIb ISl JEMOHCTPAIIMKA 3aKOHOB €IMHOO0Opa3usi THOPUIOB TIEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HAaCJIEIOBAHUS IPU3HAKOB, MOJICIIb JJIsl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IIpakTuyeckasi padora «l3ydeHue pe3yJsbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y
TPO30(HITBD).

IIpakTnueckas padora «/I3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKPEUIUBAHUS Y
TPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna v cpeabl npu (popmupoBaHuM ¢eHotuna. M3MeHunBOCTDH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE  NpPU3HAKU. Buabl  U3MEHYMBOCTU:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MopaudukarmoHHas U3MEHYUBOCThL. Poiib cpenbl B popMupoBaHUN MOIU(PUKAIIMOHHOMN
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIN psj ¥ BapuanuoHHas Kpubas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enorunndyeckass u3MEHUMBOCTh. (CBONMCTBA TI'CHOTHUIIMYECKON M3MEHYMBOCTH. Bujbl
TeHOTUITMNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi 13MEHYMBOCTh. Mei03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JJaHHH T'€HETHYECKOTO Pa3Ho00pa3us
B IpeJieNiax OJIHOTO BHU/IA.

MyTanuonHass M3MEHUYMBOCTh. BuIbpl MyTaluii: Te€HHbIE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYUUPOBAaHHBIE MYTalMH. SIAepHBIE M IUTOIUIA3MATHYECKUE MYTAIlUH.
Comaruueckre W MOJOBble MyTauud. [IpuurMHBI BOSHUKHOBEHMS MyTanuil. MyTareHsl U uX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemurxa u 3MUSEHOMUKA, POlb SNULEHEMUYECKUX (aKmopo8 6 HACIeO08aHUU U
UBMEHYUBOCIU (hDeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JdemoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuiel u cxembl: «Buabl u3MeHdnBOCTHY», «MoaudukanuoHHas HW3MEHUHUBOCTHY,
«KoMOnHATHBHAS  HM3MEHYMBOCTDHY, «Meiio3y, «OnnogoTBOPEHUEY, «['emeTnueckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

O6opynoBaHue: XUBbIE W TepOapHbIC SK3EMIUISAPhI KOMHATHBIX PACTEHUH, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3NUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTtopnasi paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IpakTuyeckasi padora «MyTtaruu y 1po30¢ bl (Ha TOTOBBIX MUKPOIIpEapaTax)y.

Tema 14. I'eHeTHKa YesI0BeKa

Kapuotun denoBeka. MexayHapoaHass mporpaMma HCCIEAOBaHUS T€HOMa 4YeJIOBEKa.
MeToibl U3y4YeHHS] TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIIUOHHO-CTATUCTUYECKUI, MOJIEKYJSIpHO-TeHEeTUYeCKud. COBpPEMEHHOE ONpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4HCIIe ¢ momombio [T1{P-



ananuza. Hacnencrennsie 3a00eBanus yenoBeka. ['eHHbIE 1 XPOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MPEApaclOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCyJbTUpoBaHue. CTBOJIOBbIE KIETKH. [IoHATHE «T€HETHUECKOIO Irpy3a». DTUUECKUE acTIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOpbl MOBHILIEHHONW YyBCTBUTEILHOCTH YEJIOBEKA K (DU3MYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpyKarouleil cpeabl. l'eHeTnueckas MpeapacroiokKeHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemoHcTpauuu

Tabmuubt 1 cxembl: «Kapuorumn yenoBeka», «MeTobl U3yUEHUsS] TEHETUKHU YEIOBEKA,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHATIU3 POJOCIOBHOWY.

Tema 15. Cesiekuusi Opranu3mMoB

JlomecTukanust U CeNeKIus. 3apoXIACHUE CENeKIHH W aoMectukaruu. Ydyenue H. U.
BasuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JaHUM COPTOB pacTeHU U mopoAa KuUBOTHbIX. CopT, Mmopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HacieACTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3Hauenue nis
CEJIEKIIMOHHOM paboTHI.

Mertonsl CEJNICKIIMOHHON  paboTHI. HckyccTBeHHbIN otbop: MAacCCOBBIN u
WH/IMBUYAIbHBIA. DTanbl KOMOMHALIMOHHOW CeJeKIHH. VIcrbplTaHHEe NPOU3BOJMUTENCH 110
noToMcTBy. OTOOp MO TEHOTUITy C TOMOIIbIO OIEHKH (EHOTUIA TMOTOMCTBA U OTOOp IO
TE€HOTHUITY ¢ oMo ananuza JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CeNeKIMOHHOW paboTel. PagmanuoHHbii u
XUMHYECKHH MyTareHe3 KaK MCTOYHHK MyTalMd y KYyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JHK nmms
MIOJIYYEHUS UCXOTHOTO MaTepHraa JUlsl CEJICKIIAH.

[Tonyyenne mnonumuiongoB. BHyTpuBuaoBas rubpuauzanms. bauzkopoacTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpelirBaHue, Win ayTOpuauHr. I'etepo3uc u
ero mnpuuuHbl. Mcmonb3oBanue rerepozuca B cenekiuu. OtnanéHHas ruUOpUAM3aLUAL.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTMKEHMSI CENEKLUHUU pacTeHUH u
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3Y4YEHHE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M UX JTUKHUX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIIbCKOXO3HCTBEHHBIX KYNbTYyp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl U
nepCcneKmuGHbIX MexHoI02UlI.

JdemMoHcTpauuu

IToprpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykbsaenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuue! u cxemsl: «L{eHTpbI TPOUCXOXKICHUS U MHOT000pa3us KyJIbTypHBIX pacTeHUID,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACJIEJACTBEHHONM H3MEHYUBOCTH», «METOIbl CENEKIMN»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopHas padora «/3ydeHne cOpTOB KyJIbTYypHBIX PACTEHUH U MOPOJ JOMAIIHHUX
JKUBOTHBIX).

JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUID).

IIpakTnyeckas padora «lIpuBuBka pacTeHuin».

Ikcekypeust «OCHOBHBIE METOJIBI U JIOCTHXKEHUS CENEeKIUU PAacTeHUU M >KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rusi U CHHTeTHYeCKasi 0M0JIOTHA



OOBEKTHI, HCIOJB3yeMblE B OMOTEXHOJOTHHM, — KJIETOYHBIE M TKaHEBbIE KYJbTYpBHI,
MUKpPOOPTraHU3Mbl, HMX XapaKTepUCTUKA. TpaaulMoHHas OWUOTEXHOJOrus: XjeOoIeueHue,
HOJIyYeHHE KUCIOMOJIOYHBIX IPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuures. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTUi. [Ipon3BoAcTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

Cozanue TEXHOJNOIMM M HMHCTPYMEHTOB  LEJICHAIIPABJICHHOTO HM3MECHEHHS U
KOHCTPYMPOBAHHs TEHOMOB C LICJIBIO IOJy4YEHHsS] OPTaHU3MOB U X KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE ITYTH.

Kieroynas unxenepus. Meronsl KyJbTypbl KJIETOK U TKAaHEW PaCTEHUN U KMBOTHBIX.
Kpunobanku. Comatnueckass rudpuausanus U comatudeckuid smOpuoreHes. Vcmnosb3oBaHue
ralIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANMLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU sAEp
KJIETOK. Texnonocuu 0300po6neHus, KyIbMueUpo8aHuss U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCHBEHHBIX KYIbMYP.

XpOMOCOMHasl ¥ reHHasi MH)KeHepHs. VICKyCCTBEHHBIN CUHTE3 I'€éHa U KOHCTPYUPOBAaHUE
pexomOunantHeix JAHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW M T€HHOM MH)KEHEpUHU. OKOJIOTMYECKHE M JTUYECKHE NpoOieMbl T'€HHOU
WHKEHEPUH.

Menunuackue  OuorexHojoruu. IloctreHomMHas  nmdpoBas  MemunmHa.  [I1P-
JUarHocTuka. MeTaOoIOMHBIN aHaiu3, TEHOLEHTPUYECKHIM aHalu3 MpoTeoMa 4eaoBeKa s
OLICHKHU COCTOSIHMSI €T0 340pOBbsl. Mcrionb30BaHue CTBOJNIOBBIX KJIETOK. TapreTHas tepanus paka.
3D-6uonmxkeHepust s pa3paboTKH (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHIA,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TpPEXMEpPHOro OMONpPUHTHHra U
ckaddonarHTa U PelIeHU 33a]a49 ePCOHATN3UPOBAHHON METUIHBI.

Co3naHue BEKTOPHBIX BAaKLMH C ILI€JbI0 OOecreyeHUus] KOMOMHUPOBAHHOM 3alUTHI OT
Bo30ynuteneid OPBU, ycTaHoBneHue MOJEKyJIsIpHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
coJiepKallX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIacHbIe 3a00J1eBaHMsI YeNIOBEeKa U )KUBOTHBIX.

JdemMoHcTpauuu

Tabmuuer u  cxembl: «lcnonb30BaHMEe MHUKPOOPraHU3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «Kilerounas nHxeHepus», «l eHHass HHXKEHEPUD).

JlaGopatopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHID.

IIpakTnueckas padora «llomyuyeHue MOJIOYHOKHUCIBIX TIPOAYKTOBY.

IKCeKypenst «brnoTexHomorus — BaKHEHIIAas MPOM3BOAUTEIbHAS CUJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO)).

11 KJIACC

Tema 1. 3apoxaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABIEHUN B OMOJIOTUHN

OpomonmonHass teopus Y. JlapBuHa. IIpennocbulki BO3HHMKHOBEHHUS JapBHUHHU3MA.
JKu3Hp u HayuHas nearenpHOCTh Y. JlapBuHa.

JBuwkyme cuibl dBoonuu BuaoB 1no Y. JlapBuHy (BBICOKass WMHTEHCHUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAacJEJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudueckod Tteopun oBomonuu (CT3). Helitpanpnas Teopus
sBostonMi. COBpEMEHHasi HBOJIOLMOHHAS OHONOrUsA. 3Hau€HHE OSBOJIOIMOHHON TeopuH B
(bopMUPOBAHNU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnent, XK. b. Jlamapk, O. K. Cent-Unep, K. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. W. llImansrayzen, x. Xongeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema >xuoit ipuposl (mo K. Jlunuer)», «JlecTHUIa KUBBIX
cymiectB (o Jlamapky)», «MexaHusMm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHudl u



®UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyrta nyremectsus Y. Jlapsunay, «Haxomaku Y.
Hapsuna», «®opmbl 60pbObl 3a cymecTBoBanue», «llopomer romy6eit», «Muoroodpasue
KyJIbTYpPHBIX opM KamycTeD», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMs IBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUS CHHTETUUECKOIN TEOPUH IBOTIOLIUNY.

Tema 2. Mukpo3Bosonus 4 eé pe3yabTaThl

[Momynsmus kak sJeMeHTapHas eAuHULA SBOMIONUH. COBpeMEHHBIE METOIbl OLEHKU
TeHETUYECKOT0 pa3Ho00pas3us v CTPYKTYphI NONMyJsiuii. MI3mMenenne reHodoH1a MONMyJISIUN KakK
3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTuueckoro paBHoBecus JIx. Xapnau, B.
BaitaOepra.

DOnemeHTapHble (aKTOpPbl (ABIKYIIME CHIIBI) SBOJIOLNMU. MyTalMOHHBIA Mpoliecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciryyaiiHble HEHAIpPaBICHHBIE W3MEHEHHS
4acTOT a/ulesie B momyssinusx. O(PdeKkT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illpossnenue s¢pgexma
Opetiha 2enoé 6 Oonvwux u manvlx nonyaayuax. Murpauud. M3onsuus momynsiui:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EctectBennbiii 0T0Op — HampaBisitomuii ¢GakTtop 3BoMOIUH. DOpPMBI €CTECTBEHHOTO
oTOopa: JIBWXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatoluil (au3pyntuBHbii). [lonoBoit otbop.
Bo3HUKHOBEHUE U 3BOJIOIUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPe3yibTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
npHUCIoco0IeHn y opranu3MoB. Apomopho3sl U uanoagantauuu. [Ipumeps! npucrnocoOneHuit
y Opranm3MoB: Mopdonorndeckue, QHU3NOIOrHYECKHe, OWOXMMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3zoBaHue kak pe3ysbTaT MUKPO3BOJIIOLUH.
Wzomsimust — kmoueBoil  aktop BumooOpazoBanus. Ilytu u cnocoObl BuA00Opa3oBaHUS:
ajuionarpuieckoe (reorpaduyeckoe), CUMMATpUUeckoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3anys). JMTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTHUYECKOTO Pa3HOO0pa3Hsl.

Ponp  »BoOMOIMOHHONW OHMONOrMM B pa3pabOTKe HAyYHBIX METOJOB COXPAaHEHUS
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmupr m cxembl: «MyTalMOHHAs W3MEHYMBOCTHY», «llomynsiuoHHas CTpyKTypa
Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaitHOGepra», «JIBHKyliue CHIIBI 3BOJIIOLUN,
«OJKonoruueckas M30JSIIMS MOMYJISUM ceBaHCKOM Qopenn», «l'eorpapuueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULIBI Jaypckoiy, «IlomyssiiuoHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a
CYILLIECTBOBaHHEY, «MHycTpuanbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIEY,
«ITokpoBUTENbCTBEHHAs OKpacka »KHBOTHbIX», «lIpeaympexnaromias OKpacka >KUBOTHBIX),
«®Duznonoruueckue agantanun», «IIpucrnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Bunpl-nBoiiHukn», «CTpykTypa Buaa B mnpupoge», «CrocoOb
BupooOpa3oBanus», «l'eorpadpuyeckoe BHIOOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«JKoNoruueckoe BHUI000pa3oBaHKe BUAOB cuHUL», «llonmummounsl pacrenuit», «KamyctHo-
pelleuHblil THOPUI.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydelia MTHI] U 3BEepeH ¢
OpUMEpaMHU Pa3IMYHbIX MPHUCIIOCOOJICHHUM, uydyena NTUI] U 3Bepeil pa3HbIX BHUAOB, repbapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUIHBIMH CTIOCOOAMHU.

JlaGopatopHas pa6ora «BblsiBIeHHEe H3MEHYUBOCTH y 0COOEH OJTHOTO BUIA».

JlabopaTtopHasi pabora «[IpucnocoGneHuss OpPraHU3MOB W WX OTHOCHUTEJIbHAs
[[EIeCO00Pa3HOCThY.



JlaGopaTopHas padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTCPUIOY.

Tema 3. Makpossosonust 4 eé pe3yabTaThl

Metonel  u3ydeHHs MakposBomonuu. IlaneoHTonmormdeckue MeETOABl  U3YyYEHHUS
sBosronuy. Ilepexonnsie (opmMbl U PUIOTEHETUUECKUE PSIBI OPTaHU3MOB.

buoreorpaguyeckue Meronpl usydeHus sBomouuu. CpaBHeHHe Quopsl U (ayHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHL.

OMOPHOJIOrMYECKUE U CPABHUTEIBHO-MOP(})OIOrHYECKHE METOIbl U3YyUCHHsI HBOJIOLMH.
I'eneTnyeckue MeXaHU3Mbl HBOJIIOLMMA OHTOIEHE3a M IOSIBICHUS JBOJIIOLUOHHBIX HOBLIECTB.
['oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PyquMeHTapHble OpraHbl U aTtaBUu3Mbl. MOJIEKyIJIIpHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  M3YyYeHHs  HBOIIOILUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METO/BI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MyTal[MU U 3BOJIIOLUS TEHOMOB.

O6mme 3akoHOMEpPHOCTH (TIpaBWiIAa) OBOMIONUU. [Ipunyun  cmenvl  QyHKYuUll.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUU.

JdeMoHcTpanun

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. I'ekkensb.

Tabnuue! u cxembl: «PUIOTEHETUYECKUN Psifl JIOMIAN», «APXEONTEPUKCY», «3BEPO3yObIe
suiepe», «Crerouedansy, «Punnodurer», «CemeHHbIe ManopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu >MOPHOHAIBLHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHbIE ¥  aHAJIOTHYHBIE  OpraHbl»,
«PyaumeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YelOBEKa W LIMMIaH3e», «[maBHBIE
HaIpaBJICHUS 3BOIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJTIOLIUN.

OO6opynoBaHue: KOJUICKLMH, repOapuu, MYJS)KM HCKOMAEMBIX OCTaTKOB OPIaHH3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUJIEKLIHUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BUTHE )KM3HU HA 3emJie

HayuHble rumoTessl MPOUCXOXKIEHHUS XH3HM Ha 3emie. AOHWOreHe3 M NaHCIEPMUS.
JloHayuHblEe TpPEICTaBICHMSI O 3apOXKACHUU JKU3HMU (KpealnoHM3M). ['mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tambl HeopraHudecko ospomonmu. [lnaHerapHas (Teosoruyeckas)
ABOMIIOLIMS. XHMMHMUECKas HBOJIOLUSA. AOHOTeHHBIH CHHTE3 OPraHMYeCKUX BEIIECTB U3
Heoprannueckux. Ombir C. Mumnepa u I'. FOpu. OO6pa3zoBaHue NOIMMEPOB M3 MOHOMEPOB.
Koanepsarnas runoreza A. M. Omnapuna, rumore3a mnepBuyHoro OynboHa JIx. XonneiiHa,
reHerudeckas runoresa I'. Ménnepa. Pubosumsl (T. Uek) u runoresa «mupa PHK» V. T'un6epra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

Hctopus 3emmm u Meronsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHAasE M aOCOJIOTHAsT  TIEOXPOHOJIOTHS.
['eoxpoHOIOrMYEcKast IKaja: 30Hbl, IPbl, IEPUOBI, JTTOXH.

HauansHsele 3Tansl opraHndeckon 3Bosronuu. [losBieHre u 3BOIFOIUS MEPBBIX KJIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3SKocucTeM. COBpeMEHHbIE MUKpPOOHBIE
OMOIMIEHKM KaK aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Ipoucxoxaenue s3ykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
ITpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPyl
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcCHOBHBIE 3Talbl BOJNIOIMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOP(O3bI pacTEeHUil.
Beixon pacrenuit Ha cymry. llosiBaeHue CHOpPOBBIX pPAacTeHMH M 3aBOEBAHME HMH CYIIH.
CemeHnHble pacTeHus. [IponcxoxkaeHne IBETKOBBIX PaCTEHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLUHN JKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. IlepBble XOpI0BbIE



KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxokienne aMmpuOnii U penTHIIAA.
[TpoucxoxaeHne MIICKOMHUTAIUX W OTUIl. [IpuHiun xiarodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3eMie MO 3paM U NEpUOAAM: apXeW, IPOTEpO30H, MNaueo30M,
Me3030H, KaitHo30i. O0Ias XxapakTepuCTHKa KIMMaTa U reojlorndeckux mnpoueccos. [losBnenue
U PacIBET XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBHS M BIMSHUE HA Ta30BbII
coctaB aTMOC(]ephl.

MaccoBble BBIMUpPAHHSI — SKOJOTUUECKHE KPHU3UCHI Mponuioro. [IpuuuHbl U ciencTBus
MacCOBBbIX BbIMHpaHHi. COBPEMEHHBIN IKOJOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. [lpunnumnel kinaccudukanyu opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIINBI OPraHU3MOB.

JdemoHcTpauuu

[Hoptpetsr: ®. Penu, JI. Cnamnannanu, JI. [Tacrep, M. 1. Meunukos, A. U. Onapun, [[x.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabnuubl u cxembl: «Cxema onbita @. Peany, «Cxema omnbita JI. [Tactepa nmo uzyuenuto
caMo3apoxJieHus xku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «Irtanbl HeopraHuyeckou
IBONTIONUNY, «I eoxpoHoornueckas mkaigay, «HauanpHble 3Tanbl OPraHMYECKOW SBOJIOIIHI,
«Cxema o0Opa3zoBaHusi JYKapuoT MyTéM cuMmOuoreHesa», «Cucrema >XKUBOW MPUPOJBIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenuit», «PuHMOMUTHY, «OTHOKIETOUHBIC
BoZlOpoCIn», «MHOroKIeTouHble BoJgopociany, «Mxm», «IlanmoporHuku», «l'onoceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTUA >KUBOTHOTO MHUPay,
«Apomopdo3sl  KUBOTHBIXY, «[Ipocteitmue», «Kumeunononoctusiey, «llnockue uepm»,
«YneHucToHorue, «PpIOBIY, «3eMHOBOIHEICY, «ITpecMmblikaromuecs», «IITHrIe»,
«Mnekonuratomuey», «Pa3BuTue KM3HM B apXxeWckol speyn, «Pa3BuTue IKHM3HU B
MPOTEPO30MCKON 3pe», «Pa3BuThe KHU3HU B TMANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME€3030MCKONl 3pe», «Pa3BuTue KuU3HM B KailHO30MckoM »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPAY.

O6opynoBanue: repOapv PACTEHH pPa3IMYHBIX OTIENIOB, KOJIJICKIIUM HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuela NTUL U 3Bepei, KOJIEKIUU OKAMEHEIOCTEH, MOJIE3HBIX
MCKOIIaeMBbIX, MYJISIKH OPTaHUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryanbnasa snaéoparopnasi pabora «Moaenuposanue onbsiToB Mumepa—tOpu no
M3YUYEHHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IEPBUYHON aTMoc(epey.

JlabopaTtopHasi paGora «l3yueHue M ONHUCAHHE MCKOMAEMBIX OCTAaTKOB JPEBHHX
OpPraHU3MOBY.

IIpakTnueckass padora «/3yueHue OCOOEHHOCTEH CTPOEHMsI PACTEHMH pa3HBIX
OTJZIETIOBY.

IIpakTnyeckass padora «M3yueHHMe OCOOEHHOCTEH CTPOEHHUS  MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pazgens u 3amaun anTponosioru. MeTo sl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEICTABICHUM O MPOUCXOXKJICHUHU 4YeslOBEeKa. Penuruo3Hbie BO33pEHMUS.
CoBpeMeHHbBIC HAYYHBIE TEOPUH.

CxoAcTBO ueloOBEKa C JKUBOTHBIMU. CHCTEMAaTHYECKOE TOJIO)KEHHE YelOBEKa.
CBuzeTeNIbCTBA CXOJCTBA YEJIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIHbHO-MOP(]OTIOTHUECKHE,
IMOpHONIOTHYECKUE, (UZHOIOTO-OMOXUMHYECKHe, TMOBeAeHUecKne. OTIHYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOXOK/IeHHE M KOMIUIEKC CBS3aHHBIX C HUM TPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3Tra U BTOPOM CUTHAIbHOU CUCTEMBI.

JBwkymme  cuiabl  (pakTopbl)  aHTPOIOTreHe3a:  OHOJIOTMYECKHE, COIMAJIbHBIC.
CooTHoIIeHHE OMOJOTUYECKHUX U COLUATBHBIX (PAKTOPOB B AHTPOIIOTCHE3E.



OcHOBHBIE CTaJU aHTpOINOreHe3a. PaHHue yenoBexooOpa3Hble 00e3bsiHBI (POKOHCYJIHI)
¥ paHHHUE TOHTHJIBI — OOIIME MPEAKH YEIT0BEKOOOPa3HBIX 00€3bsH U JOACH. ABCTPATONUTEKH —
JIBYHOTHE TpeaKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHUS OpyaAuil Tpyaa. UemoBek
IPSIMOXOJISAIIMI U TIEPBBIN BBIXOJ Jtonel 3a mpenensl Adpuku. YenoBek reinenbOeprekuii —
o0Imui NpeoK HeaHIepTaJIbCKOT0 YeJIOBeKa U YeJloBeKa pa3yMHOro. YenoBek HeaH1epTallbCKUi
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YeloBeK pa3syMHbI COBPEMEHHOIO THUIA, ACHUCOBCKUM
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMUKA.

DBOIIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYJSIMAX YEIIOBEKa.
MyTanuonHsli npouece u nonumop¢usM. IlonynsuroHHbIe BOJIHBL, Apeid reHoB, Murpanus u
«a(h ekt ocHOBaTENSH» B MOMYJISIIMUIAX COBPEMEHHOTO YEJIOBEKA.

Yenoeueckue pacel. Ilonarue o pace. bonbuime pacel: eBporneouaHas (eBpasuiickas),
aBCTpaIO-HErpOUIHAsl (PKBATOpHUAJIbHAS), MOHTOJIOWHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH pacCeJICHUs 4YeJoBeKa Mo Iuia”Here. EauHCTBO  yenoBeueckux pac. Haydnas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIOCOONCHHOCTh  4YelNOBEKa K  Pa3HBIM  YCIOBHUSIM
OKpy>Karoulel cpensl. BiausHue reorpaduyeckoit cpeasl u aperda reHoB Ha MOP(HOJIOTHI0 U
(U3HOJIOTHIO YEIOBEKaA.

MexaucUUIUIMHApHbIE METOJIbl B (u3MuecKoil (OMOJOrMYecKoi) aHTPOMOJIOTHH.
OBOJIIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJl€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALUM.
bruocounansHple  MCCaeAOBaHMA ~— IPUPOABI  4YeloBeKa.  [ccinemoBaHume — KO3BOJIHOLUU
OHMOJOrM4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpanun

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

Tabmuupl u  cxembl: «MeTolbl aHTPOMONOTUW», «[ OJOBHOM MO3r uyeloBeKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIOKyIIME CHJIBI aHTPOIOrEHE3a», «ODBOJIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurex», «YemoBek yMemnbiily, «HenoBek NMpAMOXOasIInuin», «/eHnCOBCKUI YeIOBEK»
«Heanpepransup», «KpomanboHup», «lIpenkn denoBeka», «OTambl 3BOITIOLUU YEIOBEKAY,
«Pacel yenoBekay.

OO6opynoBaHue: MyJIsS KM OKaMEHeNIOCTeH, MPeIMETOB MaTepUaIbHOM KyJIbTYphl IPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTUH C MHUGOJIOTHYSCKUMU U OMOICHCKUMU
CIOKETaMH ITPOUCXOKICHUS YeoBeKa, (poTorpaduu HaX0A0K MCKOMAEMbIX OCTATKOB YEJIOBEKaA,
CKEJIeT 4eJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa IPEIKOB YEIOBEKA.

JlabopaTopHnasi pabora «/3yueHue OCOOEHHOCTEM CTpOEHMsSI CKEeJeTa YeJOBeKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM.

IIpakTnueckas padora «l3ydyeHne 3K0JIOTMYECKUX aJalTallMi YeTOBEKay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHONICHHMSAX OPraHU3MOB H
HAJOPraHU3MEeHHbIX CHCTEM C OKpY Kalouei cpeaou

3apoxaeHue W pa3BuTHE dKosoruu B Tpynax A. ['ymGonsara, K. @. Pymse, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl um 3amaum skonoruu. CBs3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl 3xonoruu. IloneBsie HaOMOACHNUS. DKCIEPUMEHTHI B SKOJIOTMH: MPUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTMA. MOHUTOPUHT OKpY Karolleil Cpeibl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIN.

3HaueHUe KOJIOTMYECKUX 3HAHWM U1 YelIoBeKa. DKOJIOTMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeYeCTBa € MNpupoaod. POpMHUpPOBAHME SKOJOTUYECKOW KYJIBTYpbl H
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JdemMoHcTpauuu

IToptpetsl: A. 'ymbonpar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.



Tabmuubl u cxemsl: «Pasznensr skomorun», «Metoasl sKoorun», «CxemMa MOHUTOPUHTA
OKPYXAaIOIIEH CpeabD».

JlabGoparopHasi padora «/3yueHre MEeTO0B IKOJIOTHUECKUX UCCICIOBAHUI.

Tema 7. Opranusmsl u cpeia OOUTAHUSA

DOkosnoruueckre (GakTopbl W 3aKOHOMEpHOCTHM ux JeiictBus. Krnaccudukanus
OKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWe, OWoTHYecKHe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJornueckux (aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

AbuoTtndeckue paktopsl. CBEeT Kak 3KoIoru4Yeckuii paktop. [leficTBUE pa3HBIX yU4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIbl PAaCTEHUH U >KUBOTHBIX IIO
OTHOILEHHUIO K cBeTy. CUrHanbHas pojib cBera. @oTonepuoinsm.

Temmeparypa kak skomorumueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpraHHU3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxsHocTs Kak sKkosiorndeckuid dakrop. [IpucrnocoOiieHns pacTeHUH K IMOIEePIKaHUIO
BojHOro Oamanca. Knaccudukanus pacteHuid mo OTHOUIEHHIO K Boje. [Ipucnocobienus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHHs OPraHMW3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MMOYBEHHAs, TNIyOMHHAS
NOJTIIOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DH3HKO-XMMHUYECKHE OCOOCHHOCTH Ccpel OOuTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmbl. BHemnune u BHyTpeHHHE puUTMbl. CyTOYHBIE U TOJUYHbBIE
putMbL. [Iprcnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH JKHU3HH.

XKuznennsie ¢popmbl oprann3moB. [lonstue o xuzHeHHOH (hopme. JKusHeHHBIE (OPMBI
pacTeHUM: JaepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHUE TpPaBbI.
Kuznennole (GOpPMBI JKUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue Qakropel. Buabpl OHOTMYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumMoneHCTBUS  (TONHUYECKUE,
dopuueckue, abpuueckue). 3HaUYeHHE OMOTHYECKUX B3aUMOJCHCTBUIN I CYyIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoHcTpanuu

TaOmuis! 1 cxembl: «IKosoruyeckue GaxkToped», «CBETOBOM CHEKTP», « IKOJIOTUUECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeIIOKpOBHBIE )KMBOTHBIE», «XO0JI0JHOKPOBHBIE
KUBOTHBIEY», «DU3NONOrMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckre puTMbD, «KuzneHHble GOpMBbI pacTeHU», « Ki3HEeHHbIE (POPMBI JKUBOTHBIX,
«JKocUCTEMa IIUPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro Jecay, «llemu nuranus»,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «KommeHcanusmy».

ObopynoBanue: repbdapuu pacTeHU W JKUBOTHBIX, MPHUCIIOCOOTEHHBIX K BIMSHHIO
pPa3IMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapHUH  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIEC, TEHENIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuu ¥ KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHuid, uydeiaa MTUL W 3Beped, repOapuu pacTeHUH, OTHOCSIIUXCS K THUrpoduram,
KcepopuTaMm, Me30(puTaM, KOMHATHBIE DPACTEHHMs JaHHBIX TPy, KOJUIEKIUH HKHBOTHBIX,
OoOWTAIONIMX B pa3HbIX cpefax, repOapuy U KOJUIEKIIMM PACTeHUH M KUBOTHBIX, 00JIaJarolInx
YepTaMud TMPUCIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHHM KH3HHM, Tepbapuu u
KOJUIEKIIMM PACTEHUN W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KMBOTHBIX,
YUYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlaGopaTopHas padora «BrisBIeHHE TPUCTIOCOOICHUI OPTAaHU3MOB K BIIMSTHUIO CBETAY.

JlaGopatopHass pa0ora «BpisiBIeHHEe NPUCTIOCOONIEHUII OPraHM3MOB K BIMSHUIO
TEMIIEpaTypPbI».



JlaGopaTopHasi padoTra «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHN M3 Pa3HBIX MeECT
OOHUTaHUI.

Tema 8. JkoJiorusi BU0B U MOIMYJISIIUI

DKOJOTUYECKHE XapaKTePUCTHKH MOMysiuu. [Tomymsmus kak Ouoiornyeckasi cucreMa.
Pons HeomgHOpomHOCcTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OWMOJIOTMH BHAOB B
(GhOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJIAIHil. OCHOBHBIC TTOKA3aTEIH MTOMYJISIUH:
YHCIIEHHOCTh, IUIOTHOCTb, BO3pACTHAas W IOJOBasg CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMI
pOCTa, CMEPTHOCTb, MUTPALIMSL.

DKojoruyeckas CTpykrypa nonyiasiuud. OUeHKa YMCIEHHOCTH Momnyssiuuu. JluHamuka
MOMYJISAUMUN U €€ perysisiuua. bHoTHYecknil moTeHran nomnyiassuu. MoaenmpoBaHue JUHAMUKA
nonyisiuuu. KpuBble pocta 4YucIeHHOCTH mnomnyssiuud. KpuBble BbDKMBaHMS. Perynsuus
YUCICHHOCTH TIOMYJISIIIUNA: POJh (PAKTOPOB, 3aBUCSINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTterud BUnoB (r- u K-ctparerun).

[lonsTe 00 »sKosornyeckol Humie Bujaa. Mectoobutanue. MHOroMepHass MOJEIb
skosiornyeckot Humm k.M. Xarunncona. Pasmepsl skonornueckoit Huiu. [loreHiumansHas u
pean30BaHHAs HUILIHU.

Bun xak cucrema nonmynauuii. Apeansl BUAOB. BBl M HMX KU3HEHHBIE CTpPATErHH.
DKOIOrNYeCKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS U MUTpalluid >KMBOTHBIX. buosornueckue wWHBa3uU
qy>KEPOJIHBIX BUJIOB.

JdeMoHcTpanun
[Toprper: Ix. Y. XatunHCOH.
Tabnuuel u CXEMBIL: «OKOJIOTHYECKHE XapaKTEPUCTUKH HOIYJIALIAN,

«IIpocTpancTBEeHHass CTpyKTypa mnomyjsuuu», «Bo3pacTHele nupamMuabl MOMYJISALUANY,
«CKopocTh  3aceleHHMs TIOBEPXHOCTHM 3eMJIM  pa3iMYHbIMM  OpranusMamm», «Mojens
skostorndyeckor Hummu Jx. M. XatanHcoHay.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocobnenus ceMsiH paCTeHUN K pacCeIeHUIO.

Tema 9. Jko0rus coo01mEeCTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeXAy OpraHu3MamH B
OuoreHose.

Okocuctema kak OTkpbiTas cucrema (A. Jx. Tencnau). @yHKIMOHaNIbHBIE OJOKU
OpPraHU3MOB B HKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBHI, peAayleHTbl. Tpoduyeckue ypoBHH.
Tpoduyeckue nenu u ceru. Aduornyeckue O60ku 3kocucTeM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbIE TIOKa3aTeJM »HKOCUCTEMBbl. buomacca u mpoAykmus. OKOJIOTMYECKHE
OUpPaMU/Ibl YUCell, 0MOMAacChl U SHEPIUH.

Jlunamuka 9KOCUCEM. Kamacmpoghuueckue nepecmpouxu. Dnykmyayuu.
HanpaBieHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKLeccHH. IlepBHYHBIE M BTOpUYHBIE
CYKLIECCHM W UX NPHYUHBL. AHTPONOTE€HHBIE BO3JIEHCTBHUS Ha cykueccuu. KimmakcHoe
coobuiectBo. bropasHooOpa3ue M MOJHOTAa KPYroBOPOTa BELIECTB — OCHOBA YCTOWYMBOCTH
COOO0I1IECTB.

[IpuponHble 3KOCUCTEMBI. JKOcucmemsvl 03€p u pex. IKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmunums wMexny
AQHTPONOTEHHBIMU U TPUPOJHBIMU SKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposckas ¢iopa u dayHna.
CunanTponuzanus ropojackoi (¢ayHbl. buonornueckoe #  XO34HWCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICMCTBHUH  OpPraHU3MOB B
sKocucTeMax. Ponb kackaonozo s¢ghghexkma u 6ud08-30upuxamopos (Kuouegvix 6udos) &



@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BELIECTB MEXKAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IOMYJSIIMA U OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONOTCHHBIX BO3/IEHCTBUN.

Mexanusmbl  8030elicmeus  3a2pA3HeHUll  pa3HblX MUN08 Ha  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « DKOCUCTEMA IIMPOKOJIUCTBEHHOTO JIeCay,
«2JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemiectB B 9KocucreMme», «llenmn mnuraHus (macTOMINHASA, JIETPUTHAS)»,
«IKoNoruyeckas MupaMua Ynucemn», « IKoJorudyeckas nupamuaa 6MoMaccedy, « IKOJIOorudecKas
nupamuja sHeprum», «OOpasoBanue Oosora», «llepBuunast cykueccus», «BoccraHoBieHue
Jeca moclie Mmoxapa», «IKoCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BelecTB U MOTOK
SHEPruM B arpoueHose», «lIpumepsl ypooskocucTem».

Ob6opynoBanue: repObapuil pacTeHUM, KOJJICKIIMM HACEKOMBIX, Uyuenia MTHUIl U 3BEpeu,
repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEIIb YKOCHCTEMBI.

IIpakTnueckas padora «l3ydenue u onucanue ypo0o3KOCHCTEMBI.

JlabopaTopuasi pa6oTa «/3ydeHune pazHOOOPa3Us MEIKHX MOYBEHHBIX YWICHHUCTOHOTHUX
B Pa3HBIX KOCHUCTEMAX.

IKCKYypeHust «DKCKYpCUsl B TUITMYHBIM OMOreoneHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, HA
CYXOJIOJIbHBIN WIIM IOWMEHHBIH JYT, 03€p0, O0JI0TO)».

IKCKYpPCHS «IKCKYPCHsI B arpodKOCUCTEMY (Ha MOJI€ WX B TEIJIMYHOE XO35HUCTBO)».

Tema 10. buocdepa — rinodanbHas IKocUCTEMA

buocdepa — obmiermaneTaprast o6osiouka 3emiin, TA€ CYHIECTBYET WJIHM CYIIECTBOBaia
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpyaax 3. 3tocca. Yuenue B. . Bepnaackoro o
6uocpepe. Obmactu 6uocheps u e€ cocras. JKupoe BemecTBo Onocdepsl U ero pyHKINU.

3aKOHOMEPHOCTH CyllecTBOBaHUs Onocdepsl. OcoOeHHOCTH Ouochepsl Kak rinodaabHON
sKocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMOreOXMMHYECKHE UKIBI (YIIIepo/ia, a30Ta). PUTMHUHOCTS sBIIeHU# B 6uocdepe.

3oHanbHOCTh Onocdepsl. Ilonarue o Guome. OCHOBHBIE OMOMBI CYLIN: TyHJIpa, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENHU, CaBaHHbI, IIyCTBIHHM, TPOIIMYECKHUE JIECA,
BBICOKOTOphsl. Kimnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKUUS >KUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOr0 IMOTEHLIHana M|
O6rochepHbIX PYHKITHI.

JdemoHcTpanuu

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

Tabnuuer u cxemsl: «I'eochepst 3emian», «Kpyrosopor azota B nmpupoje», «Kpyrosopor
yriaepoaa B npupojae», «Kpyrosopot kucinopoaa B npuponae», «KpyroBopor Boasl B Ipupoie»,
«OcHoBHble OMOMBI cymmy», «Kinmatnueckue mosica 3emum», «TyHapa», «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Crenb», «CaBanHa», «IlycThIHSY,
«Tponnyeckuii necy.

O6opynoBanue: repoapur pacTeHU pa3HBIX OMOMOB, KOJUIEKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpYyKawUIas cpeaa

DKOJIOTHYECKUE KPHU3UChI W WX TNPUYUHBL. BosmelicTBue denoBeka Ha Owuocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue noussl. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiuMara.

AHTpOIIOTEHHOE  BO3JICHCTBUE HAa PACTUTENBbHBIM M JKUBOTHBIL Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.



Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl ¥ 300J0THYECKHE
MapKu.

OcHOBHbIE TPUHIIMIIBI YCTONYUBOTO Pa3BUTH YeJIOBEUECTBA U MpUPOIbl. ParonanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpPH3HUCa
U €T0 BEPOSTHBIE MTOCIIEACTBUSI.

Pa3BuTHe METOJOB MOHMTOPUHTa pPAa3BUTUS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuusarouue OOCMYn K UHGOpMAyUU NO COCMOAHUIO OMOENbHbIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus Mopckux u HA3eMHbIX IKOCUCTHEM.

JdemoHcTpauuu

Tabmuuer w  cxembl: «3arpsi3HeHHE aTMOC(epbl», «3arpsizHEHHE THIPOChEpPbD»,
«3arpszHenne mouBbl», «llapHukoBeii  3hdexkT», «Ocobo oxpaHsieMble NPUPOIHBIC
TEPPUTOPUNY, «MOJIeNH YIIPaBIIEMOTO MUPay.

Ob6opynoBanue: Qororpaguu OXpaHSIEMbIX PACTEHHUU U KUBOTHBIX KpacHOW KHHTU
Poccniickoit ®enepanuu, KpacHoi KHUTH perHoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MU HA YPOBHE CPEJTHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS OOYYaIONUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHbIC.

B cTpykType NMUHOCTHBIX PE3yJbTATOB OCBOCHMS IIPOrPAMMBI 110 OMOJIOTHH BbIIEJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
Hanuyue momusayuyu K OOyYEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOEXJIeHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICTIOBBIMM  YCTaHOBKaMH, TMPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS ~ SKOJIOTHUYECKOH  KYJIBTYPBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUS MPOTPaMMbl IO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCHUTATEIBHOM JEATETLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOLEeccaM CaMOIlO3HaHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIIMU JTUYHOCTH, MATPUOTH3MA U
YBaXXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIndHOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOTOo npeamera «bruonorus JOMmKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIui, MO3UTHUBHBIX BHYTPEHHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUUMCKOTO  00IIecTBa,
pacIIMpeHHe KU3HEHHOTO ONbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATETLHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)XCHHE 3aKOHA W
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATETLHOCTH P CO3aHUH YUEOHBIX MTPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3HMIIMI0 TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYHUTBIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOEXKICHUSIMHU, KyJIbTYPHBIMHU IEHHOCTSIMHA U COLIMATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS Y4YEOHBIX,
MO3HABATENIPHBIX W HCCIIEIOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO OTHOIICHUS K MHEHHIO
OTIITOHEHTOB MPH 00CYX JACHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO CONCPIKAHNUS,

TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JIEATEITLHOCTH;

2) IaTPpUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, TOpAaocTy 3a CBOM Kpall, CBOIO
Ponuny, cBOM SI3BIK U KYJIBTYPY, IPOLILIOE M HACTOsIIIIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOILIEHWE K TPUPOJHOMY HACIEAUI0 U TMaMITHUKAM TMPUPOJBL,
JTOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKHUX YUYEHBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTHH, TOHUMAaHW 3HAYCHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPO/II, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uneiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3ammure (OtedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHHUE AYXOBHBIX IEHHOCTEN POCCHIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIEC PEUICHHS, OPUECHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyLIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJMUTENSIM, CO3JAaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIIECHUE K MHPY, BKIIOYAs ICTECTHKY OBITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3ACHCTBHS KUBOUW MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHUIO B PAa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KaueCcTBa TBOPYECKOU JTMUHOCTH;

5) d¢usuyeckoro BocnuTaHUS, (GOPMHUPOBAHMA  KYJbBTYPbl 310POBbS H
IMOLMOHAIBLHOIO 0JIArOnoJIy4us:

MMOHUMAaHKE U peau3alys 30pOBOro U 6e30macHoro odpasa »Ku3HU (310pOBOE MUTAHUE,
COOJTIOZICHHE TUTUCHUYECKHUX MPABWI U HOPM, COQIAHCUPOBAHHBIM PEKUM 3aHITHH M OTABIXA,
perynspHas (Qu3NYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DH3UYECKOMY H IICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTU TMPaBWJI WMHIUBUIAYaJbHOTO U KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIHSX, YIPOXKAIOMINX 3I0POBBIO M KU3HHU JTFO/ICH;

OCO3HaHHWE TOCJIEJCTBUI U HEMPHITHS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPY10J100ue;

TOTOBHOCTh K  aQKTUBHOM  JESATENbHOCTH  TEXHOJOTMYECKOM U COIMANbHOM
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHLHO BBITIONHATH
TaKyIo JesITebHOCTD;

WHTEpEeC K pa3indHbIM chepaM mpodecCHOHANBHON JeATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyAyIel npodeccun U peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIIIAHBI,

TOTOBHOCTh U CITIOCOOHOCTh K O0pa30BaHHIO U CaMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KU3HU;

7) 3KOJI0rM4YeCcKOro BOCIIMTAHMS:

9KOJIOTHUYECKH I1eTIec000pa3HOe OTHOIIICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS ADKOJIIOTUYECKOW KYIBTYpBI: MPHOOPETEHUE OMBITa TUITAHUPOBAHHUS
MOCTYITKOB M OIEHKH WX BO3MOXHBIX ITOCIICICTBUH JIJIT OKPYKAFOIICH CPEJIbI;

OCO3HaHUe TTI00aThHOT0 XapaKTepa SKOJOTHIECKUX POOJIeM U MyTel X PelIeHHs;

CIIOCOOHOCTH MCIOJIL30BaTh NMPUOOPETaeMbIe TIPU H3yYEeHUN OMOJIOTHH 3HAHUS U YMCHHUS
IpHU pElIeHUU MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOIONIBE30BaHUEM (COOII0ICHUE
MpaBWJI TOBEJEHUS B NMPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HENpPUATUE AEHCTBUH, MPUHOCAIIMX BpEI OKPYKAIOLIEH MPUPOJHON Cpee,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4YUe PA3BUTOrO SKOJOTUYECKOIO MBIIUICHUS, IKOJIOTHYECKON KyJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKON  HAINpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM JIESITETbHOCTH SKOJIOTMYECKOW HAPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd ¥ OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HA JHANIOTe KYJBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE  SI3BIKOBOM M YHUTATEIIbCKOM  KYJIbTYypbl Kak  CpelCcTBa
B3aUMOJICUCTBUS MEXKIY JIFOAbMHU U MIO3HAHUS MUPA;

[IOHMMaHHUE cleuuPUKU OMOJIOTUM KaK HAayKH, OCO3HaHUS €€ poiu B (HOPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpoOJieM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH JUISI COBPEMEHHOU IHUBIIIN3AIMA: 00CCTICUCHHUS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEUYECTBA, MOUCKA MyTEeH BBIXO/A U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKHX 3HAHUI B IIEJIAX MOBBIIICHUS 00IIeH
KyJIbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHMMAHUE CYITHOCTH METOJOB TO3HAHMUS, HCIOJb3yeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4YaeMble 3HAHUS U1 aHaiu3a U OOBSICHEHWs SIBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMONOTUYECKUE 3HAHUS ISl PELICHUS
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUSX;

OCO3HaHUE LEHHOCTH HAYyYHOH AESTENIbHOCTH, TOTOBHOCTh OCYILECTBIATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30oBaHHIO M CamMo0Opa3oOBaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMK 10 OWOJIOTHU B COOTBETCTBUM C >KM3HEHHBIMU
NOTPEOHOCTAMM.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHsI yueOHOro mpenMera «buonorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHayYHbIE TTOHSTHS, OTPAKAIOIIKE [IEITOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu(uKy METOI0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMa, HAyuYHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHNe, HaOII0/eHUe, U3MEPEeHUe, HKCIEPUMEHT U JIpYTHe); YHUBEpCAJIbHBIE
yueOHble JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHHUKATHUBHBIE, PETYJIATUBHBIE), 00ecreunBaoIIne
¢dopmupoBaHre (YHKIIMOHAIBLHONM I'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHIIMH OOYyYaroIIMuXcs;
CHOCOOHOCTh oOy4aromuxcst HCIIOJIb30BATh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.



B pesynprare um3ydeHuss OWOJOTMM Ha YypOBHE CpeAHEro oOlmiero oOpa3oBaHUS Y
oOyuaromierocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHHUBEpCAJIbHBIC yueOHbIE IEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIE JEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl CPEJHEro o01ero oopa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHbIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe IeHCTBHUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyalIM3HpOBaTh MpoOJIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEGHUU 3HAHUI MNPUEMBI JIOTMUECKOrO MBIIUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUS, Kiaccuukanuu, 0O0OOINEHHUs), PACKPBIBATH CMBICI OHOJIOTHYECKHX
MOHTUM (BBLIEIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHITUSIMHU);

OTIpPENIeNIATh LEIH JEATeNbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCUTD Pe3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IIEJISIMH;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHHS (PAKTOB U SIBJICHUH >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, II0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSITh CXEMHO-MOJIETIbHBIE CPEJICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH peIICHHS MpoOJeMBl C y4ETOM aHalmM3a HUMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTH, OICHWBATH COOTBETCTBHE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJWHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEATbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIQJIETh HABBIKAMH y4eOHO-MCCIIEOBATENLCKOW U MPOEKTHON JICATEIIEHOCTH, HaBBIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

UCIOJIb30BaTh Pa3NUYHbIE BHUJbI ACSITENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIpPETANH, MPEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIWsX, B TOM YHUCIE TPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(hopMHPOBATh HAYYHBIN THIT MBIIIIJICHHS, BIAJCTh HAYIHON TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BaTENbHON IEATEIHHOCTH W
JKU3HEHHBIX CUTYaIlUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaJIM3WPOBATh 3ajady, BBIIBUTATH
rUnore’y e€ pelleHusl, HaxOAuUTh AapTyMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a71aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAIIM3UPOBATh TONyUYEHHBIE B XOAE pEUICHHs] 3aJaud pe3yJbTaThl, KPUTUYECKU
OIIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBHUSX;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIAThH LIEJCHANPABICHHBIN MONCK MEpeHoca CPeICTB M CIIOCOOOB AEUCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETh MEPeHOCUTh 3HAHMS B [O3HABATEIbHYI0 U  TMPAKTUYECKYI0  00JIacTH
KHU3HEIEATEIbHOCTH;



YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTell;

BBIIBUTaTh HOBBIC WJCH, NMpPEUIaraTh OPUTHHAIBHBIE TOAXOJbl M PEIICHUS, CTaBUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) pa6ora ¢ nundopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHbIX MCTOYHHMKAX MH(pOpMaMM (TekcTe yuyeOHoro nocodus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(GbopMyaMpOBaTh 3alpochl M IPUMEHSTH pa3IM4YHbIE METOABI IIPU IMOUCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

IpUOOpETaTh OMNbIT UCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY IHpPEACTaBIECHUS OHUOJIOTHYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJb30BAaTh HAYYHBIM $3bIK B KauyecTBE CpeJCTBA IpU paboTe C OMOIOrHMyecKon
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJaJIeTh HaBbIKAMM pAaclO3HaBaHMs M 3allMThl MHpoOpManuu, HHGOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6enme:

OCYILECTBIIATh KOMMYHHUKAIIMH BO BCEX cdepax )KU3HM, aKTUBHO Y4acTBOBAaTh B JHAJIOTe
WIM JUCKYCCUM IO CYILECTBY 00CYy»k/I1aeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BHICKA3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalibHble CpeAcTBa OOIIEHHUS, MOHMMAaTh 3HAUYEHHE COLMAIbHBIX
3HAKOB, PEINOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYaTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh Pa3JIMUHBIMM CIIOCOOAMH OOILEHUS U B3aWMOJAEWUCTBUS, NOHUMATh HaMEPEHUS
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyJIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs IeSITeIbHOCThD:

MIOHUMATh U UCNOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYaJbHOW pabOThHI MpU
peleHnH OMOIOTHYeCKOi MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JACUCTBUH € Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHOH JeATEeIbHOCTH, OpPTaHHW30BBIBATE U KOOPJIMHHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIa/la U KaXKIOr0 y4aCTHUKA KOMaH/Ibl B OOIIHI pe3ynbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npesaraTb HOBbIE IPOEKTHI, OIIEHUBATh WJIEU C MO3ULUU HOBU3HBI, OPUTHHAIBLHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISTh TMO3UTHBHOE CTpPAaTETHYECKOE IOBEACHHE B PA3JIMYHBIX CUTYyalHsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

OniaieHNe YHUBEPCATIBHBIMY PeryJIsiTHBHBIMH J1eHCTBUAMU:

1) camoopranm3amnus:



UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABICHUS MPOOJEM M UX pEIleHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITEJIbHO OCYILECTBIISITh [103HABATEIbHYIO JESATEIBHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTh COOCTBEHHBIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH MU
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIHO COCTAaBJIATh IUIAH PELIEHUS ITPOOJIEMBI C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTyalUsM;

pacumpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMH B pPa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HAaBbIKaMU II03HABATEIbHOMN pe(IeKCUU KaK OCO3HAHMSI COBEPILAEMBIX JIEHCTBUN
U MBICIIUTEJIBHBIX POIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIOIB30BaTh NMPUEMBI pediieKcun
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPH aHAJIU3€E PE3yJIbTaTOB ACITEIBHOCTH;

3) npuHsiTHE CeOsl H APYTHX:

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

IIPUHUMATB MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€E PE3yIbTaTOB ACATCIBHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU JAPYTroro 4eJ0BeKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHMS cojepxkaHus ydeOHoro mpeamera «buonorus» Ha
yri1yOJ€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust o0ydaromuxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue Ay OWOJIOTMM HAay4HblEe 3HaHUS, YMEHHUS U
CrocoObl JEHCTBHII 1O OCBOCHHIO, HMHTEpIpPETallid W MPeoOpa3OBaHHUIO 3HAHUM, BUBI
JIEATETLHOCTH IO TOJYyYEHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PAa3IUYHBIX YUYEOHBIX, a
TaK)X€ B PEAIbHBIX JKU3HEHHBIX cuTyalusax. [IpeagmeTHbie pe3ynbTaThl IPeICTaBIEHbI 0 TOAaM
W3YUYECHUS.

[IpenmerHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mpeamera «buonorusiy B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHWU 3aKOHOB TPHUPOABI U
pelieHruy IpoodieM PalMOHAIBHOTO PUPOIOTIONH30BAHMS, O BKIIAe POCCUUCKHX U 3apyOeKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;

BIIQJICHUE CUCTEMON OHMOJOTHYECKHX 3HAHWN, KOTOpasl BKJIIOYAET: OCHOBOIMOJATAIOIINE
OMOJOTHYEeCKHEe TEPMHUHbI W TOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpETYJISILIMSL, CaMOBOCIIPOU3BEEHHUE, HACIIEICTBEHHOCTh, N3MEHUMBOCTb, POCT U PA3BUTHE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHMI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHUS, PACUICIUICHUS], YUCTOTHI FraMeT, HE3aBUCUMOTr0 HaclienoBanus ['. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMU METOJIaMH Hay4YHOT'O IIO3HAHUS, UCIOIb3YEMBIX B OMOJIOIMYECKHX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHne, HabIro1eHue, SKCIICPUMEHT);

YMEHHUE BbIIENATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U IYKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucie OakTepuid, rpuOOB, pacTeHUil,
KMBOTHBIX U UYE€JIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pacTeHHWH, J>KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHMUS,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIY OPTaHOWJAMHU KJIETKH U WX (DYHKIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKLUUAMH, MKy OpraHaMH U CUCTEMaMH OPTraHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
(GYHKUMAMH, MEXIy 3TanlaMd OOMEHa BELIeCTB, ATAallaMHM KJIETOYHOI'O LHMKIA U >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHE BBISBIATH OTIMYUTENbHBIC TMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PACTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIBb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTHYECKYIO TEPMHHOJIOTHIO
U CUMBOJIUKY JUIS TOKa3aTeabCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX I'PYIIIL;

YMEHHE pemiath OHOJIOTMYECKHE 3aJaud, BBIABISATH NPUUYMHHO-CIEIACTBEHHBIC CBS3U
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SBJICHMUSMH, J€laTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHUE BBINOIHATH Ja0OpaTOpHbIE U MPAaKTUYECKHE paboThl, COONI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

yYMEHHUE BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAJIBHBIMH CpPEICTBAMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHUE y4acTBOBATh B y4eOHO-HMCCIEeI0BaTEIbCKONW paboTe Mo OMOIOTUH, SKOJIOTUU U
MeIWIuHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO TPEACTABIATH
MOJIyYeHHbIE PEe3YJIbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUX;

YMEHHE OICHMBATh JTHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIENIOBaHWA B 00JacTH
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHUE, HalpaBIEHHOE
M3MEHEeHHEe TeHOMa M CO3J[aHNe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyyiiei mpodeccuoHanbHOM 1eATeIbHOCTH
B 00nacTh OWOJOTMH, MEIWIUHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA,
IUILEBOM IMPOMBIIUIEHHOCTH, YITIyOJIATh TIO3HABAaTENIbHBIA WHTEpPEC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOMIEH TpodeccHd W TPOAOIDKEHHE OHOJIOTHYECKOTO
00pa30BaHUs B OpPraHU3aLUAX CPETHEro MPOo(hecCHOHATBFHOIO U BBICILIET0 00pa30BaHMUS.

[IpenMeTrHble pe3ynabTaThl OCBOeHUs yueOHoro mnpeamera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OWOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BAaHUs, W B (OPMUPOBAHMM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJIle POCCUHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHHY;

YMEHHE BIIAJIETh CUCTEMOM OMOJIOrMYECKMX 3HAHWM, KOTOpas BKIIOYAET ONpPENENCHUs U
NOHMMaHHE CYITHOCTH OCHOBOMOJAraromuX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX U HalpaBICHUSIX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxojctsa K. M. bapa), npaBuna (Mmunumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (Tunote3a «vmupa PHK» V. I'mnbepra);

YMEHHME BJaJETh OCHOBHBIMH METOJAAMM HAyYHOIO IIO3HAHUS, HCIOJIb3YEMBIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB W D3KOCHUCTEM (OMHCAHUE, H3MEpPEHUE,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOIOI€HHBIX M3MEHEHUU B
PUPOJIE;

YMEHHUE BBIJCIATh CYIIECTBCHHbIC NPHU3HAKU: BHUIOB, OMOTEOIEHO30B, 3KOCHCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, IBMXKYLIETO M Pa3phIBAIOLIETO €CTECTBEHHOro 0TOOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHHS JABWKYIIMX CHII SBOJIIOLUN
Ha reHO(OH] MONYJSAIUHU, MPUCTOCOOIECHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U IIOTOKA SHEPIHU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBS3UM MEXIY MPOLECCAMH HBOJIOIHH, JIBIXKYIIUMU
CHWJIAaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOJIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISBISATh OTIMYUTEIBHBIC MPHU3HAKH JKUBBIX CHCTEM, HPUCIOCOOJICHHOCTD
BUJOB K cpele oOuTaHUS, aO0MOTHYECKUX M OHOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM,
B3aUMOCBSI3€Hl OPraHU3MOB B COOOIIECTBAX, AHTPOIMOTCHHBIX U3MEHEHUI B AKOCHUCTEMax CBOEH
MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLIUE apryMEHTbI, OMOJOTHYECKYIO TEPMUHOJIOTHIO
U CHMBOJIMKY JUIS JOKa3aTelbCTBA POJCTBA OPraHMU3MOB PAa3HBIX CHUCTEMATHUYECKUX TPYIIIH,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWs, CIWHCTBA YEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUS MHOTro0o0pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA;

yMEHHE pelniatb OWOJIOTMYECKUE 3aJa4M, BBISBISATH MPHUUMHHO-CIEACTBEHHBIE CBS3H
MEXJy HCCIEIYyeMbIMH OHOJIOTMYECKMMH TpPOIECCaMU U SBJICHUSMH, JeJlaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHUH TMOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JAOOPATOPHbIE U MpaKTUYeCKue padboThl, cOOJII0ATh MpaBUiia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHUE BBIJBUTATh THIOTE3bI, MPOBEPITh HX OKCICPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys Ledb UCCe0BaHNs, aHATM3UPOBATh MOJYYCHHBIE PE3yIbTAThl U JIENIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B yUe€OHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJHUYHO IMPEACTaBIATh
MOJTy4YE€HHBIE PE3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEHUUSAX;

YMEHHME OLEHUBAThb THUIOTE3bl W TEOPUM O INPOUCXOXKICHUU JKU3HHU, 4YEJIOBEKa U
YeJIOBEYECKMX pac, O MpUYMHAX, MOCIHEACTBHSIX U crocobax MpeAOoTBpalleHUs TI100aIbHbBIX
U3MEHEHU# B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP OyyIiei mpodecCHOHATbHON IeATeTbHOCTH
B o0macTh OWONOTHM, OKOJOTHUH, NPUPOIONOIb30BAHUSA, MEAMIMHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBON NPOMBIIUIEHHOCTH, YTIyOJATh
MIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMsS B OpraHM3alUsIX CpPeTHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Nenni/m | HammenoBanue | KoanvecTBo 4acoB
pasgesioB u TeM | Becer | Konrpoan | [Ipaktnu | DjeKTpoHHbIE (HU(POBHIE) JlesiTeJIbHOCTD YUUTEJIS C
NpOrpamMmbl 0 bHbIE ecKue o0pa3oBaTebHbIE PeCYpPChl Y4eTOM MPOrpamMMbl
padoThI padoThI BOCIIUTAHMSA HIKOJIbI
1 buonorus kak 1 P3BIII 10 knacc -yCTaHOBJICHUE
HayKa https://resh.edu.ru/subject/5/10/ JIOBEPUTEIIBHBIX OTHONICHHUN
MDSII 10 knace MEXK]1y TeIarorM4eCcKuM
https://uchebnik.mos.ru/catalogue?aliases=lesson | paboTHHKOM 1
template,video_lesson,video&subject program | oOydarormmmucs,
10s=31937341,31937278,35909477&class_leve | criocoOCTBYIOMINX
| ids=10,11 [IO3UTUBHOMY BOCIIPUSTHIO
2 Kussbie 2 POII 10 kmace oOyyJaronumucs TpedoBaHuM 1
CHCTEMBI U HX https://resh.edu.ru/subject/5/10/ poch0 MeIarorndeckoro
W3yUYCHUE M5B 10 knace pabOTHHKA, TPUBJICUCHUIO MX
https://uchebnik.mos.ru/catalogue?aliases=lesson | BHuMaHus Kk 00Cy>kKaaeMoii Ha
template,video_lesson,video&subject _program | ypoke uHdopMaiuu,
10s=31937341,31937278,35909477&class_leve | akTuBu3alMu MO3HABATEIBLHON
| ids=10,11 JIEATENbHOCTH;
3 buonorus 2 POII 10 knace - MoOyX/1eHrne 00yJarouXcs
KJIETKH https://resh.edu.ru/subject/5/10/ COOJTI0IaTh Ha YPOKE
MDOIII 10 kiace OOIIENPUHATHIE HOPMBI
https://uchebnik.mos.ru/catalogue?aliases=lesson | moBexeHus, MpaBuIa OOMIECHUS
template,video lesson,video&subject program | co crapmmumu
ids=31937341,31937278,35909477&class_leve | (memaroruyecKMMu
| ids=10,11 paboTHUKaMU) U
4 Xumuueckas 10 POII 10 knace CBEPCTHUKAMH
OpraHu3aysa https://resh.edu.ru/subject/5/10/ (00y4arOIMMHUCS ), TPHHIHIIBI
KJIETKH MBUI 10 knace y4€OHOM JTUCIUIUTMHBL 1

https://uchebnik.mos.ru/catalogue?aliases=lesson

template,video lesson,video&subject program
ids=31937341,31937278,35909477&class leve

CaMOOpraHU3aINY;
- IPUBJICYCHUE BHUMAHUSI
o0yyaromuxcs K IEHHOCTHOMY



https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

|_ids=10,11

Crpoenue u 8 POII 10 kmace
byHKIUH https://resh.edu.ru/subject/5/10/
KJIETKH M3BII 10 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
1ds=31937341,31937278,35909477&class_leve
| ids=10,11
OOmeH BellecTB 9 POIII 10 kiace
U TIpeBpaIleHne https://resh.edu.ru/subject/5/10/
SHEpPruu B MDOIII 10 knace
KJIETKE https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
i1ds=31937341,31937278,35909477&class_leve
| ids=10,11
HacnencrBenna 9 POII 10 xnacc
s uH(oOpMaIus https://resh.edu.ru/subject/5/10/
U peanuszanus e€ MDOIII 10 knace
B KJIETKE https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
1ds=31937341,31937278,35909477&class_leve
| ids=10,11
JKn3ueuHsli 6 POII 10 knacc
LUK KJIETKH https://resh.edu.ru/subject/5/10/
MOII 10 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
ids=31937341,31937278,35909477&class_leve
| ids=10,11
CrpoeHnue u 17 POUI 10 knace

byHKIII
OpPraHHU3MOB

https://resh.edu.ru/subject/5/10/
MDIII 10 kmace
https://uchebnik.mos.ru/catalogue?aliases=lesson

template,video lesson,video&subject program

acITeKTy M3Y4aeMBbIX Ha YPOKax
SBJICHUH, OpraHu3alus ux
paboThI ¢ IOTy4aeMoii Ha
YPOKE COLMAIbHO 3HAUNMON
uHpopmanuei
—MHULIMAPOBAHUE €€
00CYK/ICHU S, BBICKAa3bIBAHUS
00y4aroIUMUCS CBOETO
MHEHHS 110 €€ TTOBOIY,
BBIPAOOTKH CBOETO K HEl
OTHOIIICHHST,;

- HCIOJIb30BaHUE
BOCIIUTATEIHHBIX
BO3MOKHOCTEH CoJlepyKaHUs
y4eOHOTO MpeMeTa yepes
JE€MOHCTPALIHIO0 00yUarOIIUMCS
MIPUMEPOB OTBETCTBEHHOTO,
IPakIaHCKOTO TIOBEJICHHUS,
MIPOSIBJICHUS YETOBEKOJIIO0US U
I00pOCepACIHOCTH, Yepe3
o0J100p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTEHUSI, 33124 JIJIs
peleHust, IpoOIEeMHBIX
CUTyalui 17151 0OCYKICHHUS B
KJiacce;

- IPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (hOpM paboThI
¢ O0yYarOIIMMHUCS:
MHTEJUIEKTyalIbHBIX UTP,
CTHUMYJTUPYIOIIHX
M03HABATEIbHYIO0 MOTHBALINIO
00yJaronuxcsi; TUCKYCCHH,
KOTOpBIE JTAIOT 00y4atoMcs
BO3MOXXHOCTb IPUOOPECTH



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

1ds=31937341,31937278,35909477&class leve
| ids=10,11

10 PasmHoxenue u 8 POIII 10 kmacce
pasBUTHE https://resh.edu.ru/subject/5/10/
OpPraHHU3MOB MDOIII 10 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
i1ds=31937341,31937278,35909477&class_leve
| ids=10,11
11 I'eneTnka — 2 POII 10 xnacc
HayKa 0O https://resh.edu.ru/subject/5/10/
HacJIeACTBEHHOC MDSII 10 knace
TH U https://uchebnik.mos.ru/catalogue?aliases=lesson
U3MEHYMBOCTH template,video lesson,video&subject program
OpPraHu3MOB 10s=31937341,31937278,35909477&class_leve
| ids=10,11
12 3aKOHOMEPHOCT 10 POIII 10 xmace
u https://resh.edu.ru/subject/5/10/
HAaCJIEICTBEHHOC MOII 10 knacc
™ https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
i1ds=31937341,31937278,35909477&class_leve
| ids=10,11
13 3aKOHOMEPHOCT 6 POUI 10 knace
1 U3MEHYMBOCTH https://resh.edu.ru/subject/5/10/
MBI 10 kaace
https://uchebnik.mos.ru/catalogue?aliases=lesson
template,video lesson,video&subject program
i1ds=31937341,31937278,35909477&class_leve
| ids=10,11
14 I'eneTnka 3 POIII 10 knacc
YyeJI0BEKA https://resh.edu.ru/subject/5/10/

MDIII 10 kmace
https://uchebnik.mos.ru/catalogue?aliases=lesson

OIIBIT BE/ICHUS
KOHCTPYKTUBHOT'O

JMaJiora; rpynnoBoi paboThl
WK paboThl B Iapax, KOTOpbIE
ydaT KOMaH/IHOH paboTe u
B3aMMOJEHCTBUIO C IPYTUMU
JETbMU;

- BKJIFOYEHHE B YPOK UT'POBBIX
IIPOLEAYP, KOTOPbIE IOMOTAIOT
MO IEPIKATh MOTHUBALIUIO
00yJaromuxcs K MoJy4eHHIO
3HAHUU, HAJTAXKUBAHUIO
MTO3UTUBHBIX MEXIUYHOCTHBIX
OTHOILIEHUH B KJIacce,
IIOMOTal0T YCTaHOBJICHUIO
I00pOsKeNnaTeIbHOM
aTMoc(epsl BO BpeMsl YPOKa;

- opranu3zanus medcraa
MOTHBHUPOBAaHHBIX U
SPYAUPOBAHHBIX
oOyuarouxcs HaJ uX
HEYCIEBAIOIINMU
OJIHOKJIACCHUKAMH, JAIOIIEro
VM COLMAIbHO 3HAYMMBIN
OIIBIT COTPYAHUUYECTBA U
B3aMMHOM ITOMOIIIH;

- NHULIUUPOBAHUE U
MOJJIePKKa
HCCIIEN0BATEIbCKOU
JeSITeIbHOCTH 00yJaromuxcs B
pamMKax peaju3ani UMH
MHAUBUAYAIbHbBIX U
IPyIIOBBIX
HCCIIEIOBATENbCKUX IIPOEKTOB,



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
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template,video_lesson,video&subject program | yto mact o0y4arommmcst
10s=31937341,31937278,35909477&class_leve | BO3MOKHOCTH IpHOOpecTH
|_ids=10,11 HABBIKH CAMOCTOSITETTLHOTO
15 Cenekrus 4 POII 10 knace peLIeHUs] TEOPETUYECKON
OpPraHu3MOB https://resh.edu.ru/subject/5/10/ po0JIEMbI, TCHEPUPOBAHUS U
MDBHI 10 kiace odopmiieHns: COOCTBEHHBIX
https://uchebnik.mos.ru/catalogue?aliases=lesson | naei, yBaxxuTeabHOro
template,video lesson,video&subject program | OTHOLICHHS K Yy>KUM UIESIM,
i1ds=31937341,31937278,35909477&class_leve | ohopmieHHBIM B paboTax
| ids=10,11 JAPYTUX UCCIIEIOBATEICH,
16 buorexnonorus 5 POUI 10 knace HAaBBIK ITyOJIMYHOTO
u https://resh.edu.ru/subject/5/10/ BBICTYIUICHHS TIEPE]]
CHUHTETHUYECKas MBI 10 kiace ayIUTOpHEH,
ouosorus https://uchebnik.mos.ru/catalogue?aliases=lesson | aprymeHTrpoBanus u
template,video lesson,video&subject program | oTcTanBaHHUs CBOEH TOYKH
10s=31937341,31937278,35909477&class_leve | 3peHwus.
|_ids=10,11
OBILEE KOJIMYECTBO 102
YACOB I10

ITPOTPAMME
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TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
Nen/m | HaumenoBanue | KoanuecTBo yacoB JiaexkTpoHHbIe (IMppoBbie) | JleATEILHOCTH YUUTENS C YIeTOM
pa3aenoB u TeM | Bcero | Konrpoasn | [Ipakruyeck | o0pa3oBaTesbHbIE pecypchl | NMPOrpaMMbl BOCIIHTAHUS IIKOJIbI
NPOrpaMMblI ble padoThl | Me padoThl
1 3apoxeHue u 4 POII 11 knacc -YCTaHOBJICHUE JIOBEPUTEIIbHBIX
pa3BuTHE https://resh.edu.ru/subject/5/1 | oTHomIeHUIT MEXTY
IBOJIOIUOHHBIX 1/ NeIarOrMYECKUM PaOOTHUKOM U
IIpe/ICTaBICHUN MDII 11 knacc 00y4arouuMucs, CriocoOCTBYIOIIMX
B OHMOIOrun https://uchebnik.mos.ru/catal | mO3UTHBHOMY BOCHPHSATHIO
ogue?aliases=lesson_templat | oOyuaromumucs TpeOOBaHMIT U
e,video_lesson,video&subjec | mpockb megaroruueckoro
t program_ids=31937341,31 | paboTHHKA, IPUBJICYCHHUIO UX
937278,35909477&class_lev | Buumanus k 00CyKIaeMOii Ha YpOKe
el_ids=10,11 UH(POPMALINH, AKTUBU3AIUH
2 MuKpo3BOIIOLH 14 POMI 11 knace II03HABATEJIbHOW JIESITEIbHOCTH;
s ueé https://resh.edu.ru/subject/5/1 | - moOy>xaeHne 00yJIarOIUXCs
pe3yIbTaThI 1/ co0JIr01aTh Ha YpPOKe
MBI 11 knacc OOLIENPUHATHIE HOPMBI IOBECHMUS,
https://uchebnik.mos.ru/catal | mpaBuia 0OLIEHNUS CO CTAPIIUMH
ogue?aliases=lesson_templat | (memaroruueckuMu paOOTHUKAMHM) U
e,video lesson,video&subjec | cBepcTHuKamMu (00yUarOIIMMUCH),
t program_ids=31937341,31 | npuHIUIIBI Y4eOHOU AUCITUTUTAHBI U
937278,35909477&class_lev | camoopranuzanu;
el ids=10,11 - IPUBJICUCHUE BHUMAHHUSI
3 MakponsBonronu 6 POII 11 knace 00y4arOIKUXCs K IEHHOCTHOMY
S u eé https://resh.edu.ru/subject/5/1 | actiekTy n3ydaeMbIX Ha ypoKax
pe3yJbTaThI 1/ SIBIICHUI, OpraHu3aIusi ux paboThl ¢
MDIII 11 xiacc MOJTy4aeMOM Ha YPOKE COIMaIbHO
https://uchebnik.mos.ru/catal | 3HaYMMON HHPOpPMaIEH
ogue?aliases=lesson_templat | —-MHUIUMPOBaHME €€ OOCYKACHHUS,
e,video lesson,video&subjec | BbIcKa3bIBaHUS O0YUYAIOLITUMUCS
t program ids=31937341,31 | cBOEro MHEHUs IO €€ MOBOY,
937278,35909477&class_lev | BBIpabOTKM CBOETO K HEM
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el_ids=10,11

[TpoucxoxaeHu 15 POII 11 knacce

€ U pa3BUTHE https://resh.edu.ru/subject/5/1

YKU3HH Ha 3eMie 1/
MDOI 11 knacc
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program ids=31937341,31
937278,35909477&class_lev
el ids=10,11

[IpoucxoxaeHu 10 POII 11 knacce

€ JeJIoBeKa — https://resh.edu.ru/subject/5/1

AHTPOITOTreHE3 1/
MDOII 11 knacc
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

OKoJIorug — 3 POIII 11 knacce

HayKa 0O https://resh.edu.ru/subject/5/1

B3aNMMOOTHOIIICH 1_/

USX OPraHu3MOB MBI 11 knacc

u https://uchebnik.mos.ru/catal

HaJIOpraHU3MEH ogue?aliases=lesson_templat

HBIX CHCTEM C e,video lesson,video&subjec

OKpYKaroIei t program_ids=31937341,31

cpenoi 937278,35909477&class_lev
el ids=10,11

OpranusMsl 1 9 POII 11 xnace

cpena oouTaHus

https://resh.edu.ru/subject/5/1
1/

OTHOILICHHS,;
- HCIIOJIb30BaHNUE BOCITUTATEIbHBIX
BO3MOKHOCTEH COJEpKaHUs
y4eOHOro MpeaMeTa uepes
JIEMOHCTPAIHNIO 00YUYaIOITIMCS
IPUMEPOB OTBETCTBEHHOTO,
IPaXkTaHCKOTO TTOBEJICHHUS,
MPOSIBIICHUS YEJIOBEKOIIO0US U
J00pOCEPACYHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUs, 3a/1a4 JUIs

peleHus, IpoOJIEeMHBIX CUTYaIUil
JUTs1 OOCY>KJIEHMSI B KJ1accCe;

- IPUMEHEHHE HA YPOKE
MHTEPAKTUBHBIX POPM pabOTHI ¢
00yJaronuMuCs:
WHTEIICKTYaJIbHBIX UTP,
CTHMYJIUPYIOLIHX
MO3HABATEIbHYIO MOTHBAIIHIO
00yyJaronmxcs; TUCKyCCHUH,
KOTOpBIE JAIOT 00yYaroMMCs
BO3MO>KHOCTb PUOOPECTH ONBIT
BE/ICHUSI KOHCTPYKTUBHOTO
JIMajora; TpymnioBoi paboThl UK
paboThI B Mapax, KOTOpPhIE y4at
KOMaHJTHOH paboTe u
B3aUMO/JICHCTBHIO C IPYTUMHU
JEThbMU;

- BKJIFOUEHHE B YPOK UTPOBBIX
IpoIIeTyp, KOTOPBIE TIOMOTAIOT
MOJIJIEP)KATh MOTHUBAIUIO
00y4aromuxcst K MoIy4eHHIO
3HAHU, HAJTAXKUBAHUIO
MO3UTHUBHBIX MEKITUIHOCTHBIX
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MBI 11 xnacc
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

OKoJ0rusa
BUJOB U
MOy JISILIUI

POII 11 xmacc
https://resh.edu.ru/subject/5/1

1/

MOBII 11 xnacc
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program ids=31937341,31
937278,35909477&class_lev
el ids=10,11

OKonorus
COOOIIECTB.
OKOJIOTHYECKHE
CHCTEMBI

12

POIII 11 knacce
https://resh.edu.ru/subject/5/1
1/

MODII 11 xnace
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

10

buocdepa —
riao0annLHas
9KOCHCTEMA

POIII 11 knacce
https://resh.edu.ru/subject/5/1
1/

MOSIII 11 xmace
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
e,video lesson,video&subjec

OTHOIIICHUH B KjIacce, IOMOrarT
YCTaHOBJICHUIO 100pOXKeIaTeIbHOM
aTMochepsl BO BpeMsl YPOKa,

- opranu3anus medcraa
MOTHUBUPOBAHHBIX U
3PYAUPOBAHHBIX 00YUaAIOLTNXCS

HaJl UX HEYCIIEBAIOIINMU
OJIHOKJIACCHMKAMHU, JatOUIero uM
COLMAIIBHO 3HAYUMBbIW OITBIT
COTPYAHUYECTBA U B3aUMHOU
MTOMOUIY;

- UTHULIMMPOBAHUE U MOJICPKKA
HCCIIEI0BATENIbCKON IEATEIbHOCTH
00y4arouuxcsi B paMKax peanu3aiin
MMU WHJUBUIYATBHBIX U TPYTIIIOBBIX
MCCJIEI0BATENbCKUX IPOEKTOB, YTO
JACT O0yYarOIIUMCS

BO3MOKHOCTH TPUOOPECTH HABBIKU
CaMOCTOSITEIIBHOTO PELIEHUS
TEOPETUUECKON TPOOIIEMBI,
TeHepUPOBAHUS U 0POPMIICHUS
COOCTBEHHBIX UJIEH, YBOXKUTEIHHOTO
OTHOLLEHHUS K Uy KUM UACSIM,
0(OpPMIIEHHBIM B paboTax Ipyrux
HCCeI0BaTeIeH,

HAaBBIK IMyOJIMYHOTO BBICTYTUICHHS
nepen ay AuTOpUeEn,
apryMEHTHUPOBAHUS U OTCTAWBAHUS
CBOEH TOYKH 3pECHUS.
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

t program ids=31937341,31
937278,35909477&class lev
el ids=10,11

11 YenoBek u
OKpYKaroIas
cpena

POII 11 xnacce
https://resh.edu.ru/subject/5/1
1/

MOBII 11 xnacc
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
g,video lesson,video&subjec
t program_ids=31937341,31
937278,35909477&class_lev
el ids=10,11

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

ITOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB
Kountp
Tema ypoka Beer | *TbHEI IpakTtu JJeKTPOHHbIEe HM(POBLIE 00pa3oBaTelbHbIE
e yecKkHe  pecypchbl
° pador  padoThbI
bl

1. OOGmas 6uomnorus. VYpoxk "buosorus - Hayka o )uBOH mpupozae"

buonornueckue Hayku 1 (POLI)
https://resh.edu.ru/subject/lesson/3827/start/1189
40/

2. buonoruueckue VYpok "Hauano oprannueckoit 3Bostoun"

CHUCTEMBI M TIPOIIECCHI. 1 (MDII)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/11002477?menuReferrer=catalogue

3. OcHOBHBIE CBOICTBa VYpok "Opranuszaius OHOJTOTHUECKUX CHCTEM.

KU3HU. YPOBHU PazHooOpazne OMOTOTHYECKUX CUCTEM H

OpraHU3aIMH KHBOU 1 npoueccos” (ML)

MaTepuu https://uchebnik.mos.ru/material_view/atomic_o
bjects/9774728?menuReferrer=catalogue

4. Metonsl VYpoxk "LluTonorus — Hayka o kietke. Kinerounas

OHMOJIOrMYECKUX teopust. HememOpaHnHbIie opraHou/ ! KiIeTKu"

HCCIICIOBAaHUM 1 (POLI)
https://resh.edu.ru/subject/lesson/5383/start/1533
71/

5. Ucropus uzyuenus Buneo "Hctopus 1 METO/IBI U3yUEHUS KIETKU.

kietku. Knerounas 1 CoBpemenHnas kierounas Teopus” (MOI)

TEOpust https://uchebnik.mos.ru/material_view/atomic_o
bjects/11841855?menuReferrer=catalogue

6. Jlaboparophnas pabota

Nel CTpoeHH? VYpok "Xumunueckuii cocras kinetku" (MOIL)

if;ffgg;iﬁfm 5 cBeTE 1 1 https://uchebnik.mos.ru/material_view/atomic_o

N bjects/7410824?menuReferrer=catalogue

OCHOBHBIX IOJIOKEHUM

KJIETOYHOHN TEOpUHU.

7. MonexynsipHbIii Ypok "MuHepanbHbIe BENIECTBA U UX POJIb B

YPOBEHb JKU3HU U €T0 1 x’u3HenesTensHoctu kietku" (MOIII)

0COOEHHOCTH https://uchebnik.mos.ru/material_view/atomic_o
bjects/7525709?menuReferrer=catalogue

8. Xumuyeckuit cocran VYpok "Oprannyeckue Beuiectsa. benku.

KJIIETKU 1 3nauenue Oenkos" (MOI)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/7433826?menuReferrer=catalogue

9. Benku. Ctpoenne u VYpok "®Oyukuuu 6enkos" (M)

OMOJIOTMYECKOE 3HAUCHUE 1 https://uchebnik.mos.ru/material_view/atomic_o
bjects/7503404?menuReferrer=catalogue

10. JlaGoparophas paboTa VYpok "Heoprannueckue COeqUHEHUSI KIETKH.

Ne2 «BrIsBIIEHTE YraeBoapl u munuael. PerynspHsie u

1 1 "
AKTUBHOCTH (pepMeHTa Heperysipabie onononumepsr” (POIII)
Karauasbh» https://resh.edu.ru/subject/lesson/5397/start/2838



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9774728?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9774728?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://uchebnik.mos.ru/material_view/atomic_objects/11841855?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841855?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7410824?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7410824?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7525709?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7525709?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433826?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433826?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503404?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503404?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5397/start/283870/

70/

11.benku u ux 3HaYEHUE

12. YryieBoabI M JIUITHIBI

13. HyknenHnoBbie
kucaotel. CTpoeHue u
dbynknuu JJHK
14.Crpoenue u pyHKIUN
PHK

15.3Hayenue B KIETKE
AT®

16.IIpoBepounas pabora
«XHMMHUYECKUHN COCTAB
KIIETKI»

17.uTonorus — Hayka o
kJjeTke. OCHOBHbBIE
HOJIOKEHUS KJIIETOYHOM
TEOPHUH

Ypok "Oprannyeckue BemecTBa: 0eIKu U
HYKJIEMHOBBIE KUCIIOTBI, U UX 3HaueHue. ATD"
(PBII)
https://resh.edu.ru/subject/lesson/3840/start/1630
96/

Ypox "Jlummuaer" (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/9841042?menuReferrer=catalogue

VYpok "Crpoenne u pynkiuu ATO" (ML)
https://uchebnik.mos.ru/material view/atomic o
bjects/7503300?menuReferrer=catalogue

VYpok "VcTopusi CTaHOBJICHUS U Pa3BUTHUS
renetuku" (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10810360?menuReferrer=catalogue

Vpok "Lutonorusi, Metoasl rutonoruu. Knerka
- CTpyKTypHas U GyHKIHOHAIbHAS €AMHUIIA
opranusma. PoJib KJ1€TO4HO#M Teopuu B
CTaHOBJICHUU COBPEMEHHOU
€CTeCTBEHHOHAY4YHOU KapTuHbI Mupa" (MOILL)
https://uchebnik.mos.ru/material _view/atomic_o
bjects/7433913?menuReferrer=catalogue

Buneo "KiieTka Kak 1eJ10CTHAS KUBasi CUCTEMA.
OO6mue npu3Haku KJIETOK. THIIBI KIeTOK"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/11841871?menuReferrer=catalogue
VYpok "Ctpoenue knerku. Knerounas
MeMOpana" (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7503322?menuReferrer=catalogue

18. Ctpoenue Ki1eTok
9YKapHOT

VYpok "I[lnazmarnueckas memOpana" (MOIL)
https://uchebnik.mos.ru/material view/lesson te
mplates/2169803?menuReferrer=catalogue

19. JlaGoparophas pabota
Ne 3 « Habmronenue
IU1a3MOJIu3a U
JIeTIa3MOJIH3a B KIIETKaxX
SMHUIEpPMHUCA JTyKa»

20.Ctpoenue u pyHKIIMU
MeMOpaHBbI

21.Ctpykrypa ¥ pyHKIMH
MEMOpaHHBIX OPTaHOMIOB

VYpoxk "MemOpaHHbIe OpraHOM bl KIETKH. S 1po.
[IpokapuoTs! u 3ykapuotsl" (POLL)

https://resh.edu.ru/subject/lesson/3847/start/8616
/

VYpoxk " Knerounas crenka. JJabopatopHas
pabora "M3yuenue miazMonn3a u AeTia3MoIn3a
B pactutenbHoi kinetke"" (MOII)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/9883449?menuReferrer=catalogue

VYpok "Crpoenue u GpyHKIMHA HEMEMOPaHHBIX
opranouioB kietku" (MOIII)
https://uchebnik.mos.ru/material _view/atomic_o
bjects/9940898?menuReferrer=catalogue

22. S npo, ctpoeHue u
byHKIHS

Ypox "SAapo" (MDII)
https://uchebnik.mos.ru/material view/atomic o



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://uchebnik.mos.ru/material_view/atomic_objects/9841042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9841042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10810360?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10810360?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433913?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433913?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503322?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503322?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2169803?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2169803?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://uchebnik.mos.ru/material_view/atomic_objects/9883449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9883449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940898?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940898?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9955370?menuReferrer=catalogue

bjects/9955370?menuReferrer=catalogue

23. XpOMOCOMBI, UX
CTpYKTypa U (pyHKIUU

VYpok "Knetku npokapuoT v 3yKapuoT.
OCHOBHBIE YaCTH U opraHonbl KJICTKHU, UX
ctpoenue u GyHkuu. CTpoeHue u GpyHKIIIH
xpomocom" (MOII)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/7433992?menuReferrer=catalogue

24.Ctpykrypa ¥ QpyHKIHH
HEeMeMOpaHHBIX
OpraHOMJIOB

25.Ctpoenue TpuOHOI
KIICTKU

26.T'unore3sl 0
MIPOUCXOKACHUHN
YKapUOTUYECKOU KIETKH

VYpox "Crpoenue u pynkuuun ATO" (MDIILI)
https://uchebnik.mos.ru/material view/atomic o
bjects/7503300?menuReferrer=catalogue

Ypok «Ctpoenne kinetkn» (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/8542464?menuReferrer=catalogue

Ypok "®epments” (ML)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10008877?menuReferrer=catalogue

27.CTpoeHue KIEeTKU
HPOKAPHOT

28. Bupychl — HEKJIeTOUHAas
dbopma KU3HH

Ypok «MuorooOpa3zue kierok. Kierku
npokapuot» (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7774112?menuReferrer=catalogue

Ypok "Heknerounsie GOpMbI )KU3HU — BUPYCHI"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10426216?menuReferrer=catalogue

29.00001menne 10 TEME
"CtpoeHue kieTku"

30.KonTponpHast pabora
no teme "Crpoenue
KJIETKH"

31.O0MeH BemEecTB B
KIJIETKE

32. ®orocuHTE3. XUMU3M
mporecca

Buneo "OT )KMBOTHOTO K U€IOBEKY- IIYTh
Bupyca" (MOLL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7721459?menuReferrer=catalogue

VYpok "ObecrieueHne KJIeTOK SHepruen
BCJICACTBHUEC OKHUCIICHHUA OPTaHNUYCCKUX BCIICCTB.
INukommz" (MOIL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10040979?menuReferrer=catalogue

Buneo "AccuMmisinus 1 JUCCUMUIALIASA — IBE
CTOPOHBI €IMHOTO Mpollecca MeTabonu3ma.
Tuner oOMena BemecTB. Pons ¢pepmeHTOB B
obmene Bemects" (MDOIII)
https://uchebnik.mos.ru/material _view/atomic_o
bjects/11848746?menuReferrer=catalogue

VYpok "Accumunsanus 1 JUCCUMUIISLUS — IBE
cTopoHbl oomeHa BemtectB" (MOILI)
https://uchebnik.mos.ru/material _view/atomic o
bjects/9940821?menuReferrer=catalogue

33.3HaueHne B puposie
dborocuHTE3a

34. XeMocuHTES

VYpok "ABroTpodHoe nutanue. PorocuHTE3"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7541788?menuReferrer=catalogue

Ypok "Xemocuntes" (MOIII)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/1978303?menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/9955370?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7433992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503300?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8542464?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8542464?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7774112?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7774112?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10426216?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10426216?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7721459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7721459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11848746?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11848746?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue

35. DHepreTuyeckuit
00OMEH B KJIETKe

36.buocunres Oenka

Ypok "Dueprernueckuii oomen" (ML)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7547318?menuReferrer=catalogue

VYpok "buocuntes 6enkoB. Tpancnsuus"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10288933?menuReferrer=catalogue

37.Ponb hepmeHTOB B
OHOJIOTUYECKUAX
nporeccax.

VYpok "depmentsr”" (MDII)
https://uchebnik.mos.ru/material view/atomic o
bjects/10008877?menuReferrer=catalogue

38. Pewrenue 3a7a4 1o
TeMe

39. Pewtenue 3aqa4 1o
TeME

40. bpoxxeHue u apIXaHue

VYpok "Peryismus TpaHCKpUILIUY U
tpancisiuu" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10274242?menuReferrer=catalogue

VYpox "OOMeH BemecTB: GOTOCUHTES U
6I/IOJIOFI/I‘ICCKOG OKHUCJIICHUC. (FJ’II/IKOJ'II/IS 1 OUKII
Kpebca)" (POII)
https://resh.edu.ru/subject/lesson/3917/start/4677
7/

41.000001IeHME 110 TEME
«Buoxumnueckue
HpOHeCCBI B KJICTKEC))

42.KonTponpHas pabora
«buoxummueckue
IMPONLECCChI B KIICTKE»

VYpok "bruoTtexHosorus Kak oTpacib
npomeleHHocty." (M3L)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10409804?menuReferrer=catalogue

43. KiteTouHbIi LUK

VYpok "Xuznennsiit nukn kiaerku" (MOL)
https://uchebnik.mos.ru/material view/atomic o
bjects/7540723?menuReferrer=catalogue

44. MatpuyHbIii CUHTE3
JIHK

Ypok "Matpuunsiii cunres JHK" (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/11135515?menuReferrer=catalogue

45. JleneHue KJICTKU:
MHUTO3

46.Murto3. JlaGoparopHas
paborta Ne 4
«Hccnenosanue a3z
MHUTO32

47. Meiios -
PENAYKIIMOHHOE JICIICHUE

Vpoxk "Jlenenue knetku. Kiierounsiid HUKII.
MuTo3 u Melio3. ObpazoBaHuE MOJIOBBIX KJIETOK
y )KUBOTHBIX U pacTeHuii" (POLL)
https://resh.edu.ru/subject/lesson/3927/start/1058
95/

Buneo "Kierka kak 11eJIocTHasI JKMBasi CHCTEMA.
OO6mmue mpu3HaKku KJIETOK. THIIBI KIeTOK"
(MDII)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/11841871?menuReferrer=catalogue

VYpoxk " XpomocoMbl. XpOMOCOMHBIH Habop
kietku. Jlaboparopras padota "U3yuenue
XpOMOCOM Ha FOTOBBIX MUKpoIpenaparax""
(MDIII)
https://uchebnik.mos.ru/material_view/atomic_o

bjects/10223303?menuReferrer=catalogue

48. CpaBHHTETBHAS
XapaKTepUCTUKA
npoueccoB. Pemenue
OMOJIOrHYECKHX 3a1a4

VYpok «Meito3. 3nauenue menoza» (MOIILII)
https://uchebnik.mos.ru/material view/lesson te
mplates/2115848?menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/7547318?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7547318?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288933?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288933?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10274242?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10274242?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://uchebnik.mos.ru/material_view/atomic_objects/10409804?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409804?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7540723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7540723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135515?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135515?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841871?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10223303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10223303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2115848?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2115848?menuReferrer=catalogue

49, Pemienue
OHOJIOrMYECKUX 3a0a4

50. O0001menue o Teme
«Kn3HEHHBIN 1TUKIT
KJIETKI)

VYpoxk "Jlaboparopnas padoTa "OcoOeHHOCTH
CTPOEHUS PACTCHUIN Pa3JIMYHBIX MECT
oburanms"" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/11296119?menuReferrer=catalogue
Vpoxk "KineTkn B MHOTOKJIETOYHOM OpraHU3Me.
Tkanu u opransr" (MOI1II)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10304547?menuReferrer=catalogue

51. Opranusm Kak equHOe
enoe

52. Tkanu. MHOTrOOOpasue
TKaHEW PaCTEHHUI U
YKUBOTHBIX

VYpok "Opranusm enuHoe 1enoe.
KuznenestenbHocTh opranuzma’ (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7524761?menuReferrer=catalogue

Vpok "KneTkr B MHOTOKJIETOYHOM OpraHU3Me.
Tkanu u opransl." (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10297776?menuReferrer=catalogue

53.Omnopa Tena
OpPTaHHU3MOB

VYpok "Onopa Tena u JBUKEHNUE OPraHu3MoB."
(MDI1I)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10288090?menuReferrer=catalogue

54. JIBuKeHHE OpraHu3MOB

55.Tluranue opranu3mMoB

VYpok "Omnopa Tena u IBUKEHHUE OpraHru3MoB"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10304477?menuReferrer=catalogue
VYpok "Ilutanue n apIxaHue OpraHu3MoB. "
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10281663?menuReferrer=catalogue

56. JIprxaHue opraHu3MoB

57. Tpancnopt BelecTB y
OpPTraHU3MOB

58. Boigenenue y
OpPraHu3MOB

VYpok "I[lutanue u apixanue opraHu3MoB. HacTb
2" (MDII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10279756?menuReferrer=catalogue

VYpok " TpaHcnopT U BbIACIIEHHE Y OPraHU3MOB.
" (MDIL)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10400329?menuReferrer=catalogue

59.3ammuTa y opraHu3MoB

60. Pazapa>kuMoCTh 1
perynsauus QyHKIUI

VYpoxk "TpaHcnoOpT U BBIJEIEHUE Y OPTaHU3MOB.
Yacte 2" (MDII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10409723?menuReferrer=catalogue

Ypok «Pa3paxumMocTs U peryisanus y
opranusmoB.» (MOIII)
https://uchebnik.mos.ru/material _view/atomic_o
bjects/10452998?menuReferrer=catalogue

61. DopMBI pa3MHOXKECHHUS
OpPraHU3MOB

VYpok "becrnionoe v mojioBOE pa3MHOKEHHUE.
JKn3HEeHHbIE IMKIIBI PAa3HBIX TPy OPraHu3MOB"
(POLI)
https://resh.edu.ru/subject/lesson/5359/start/2709
99/

62."ameTorenes y

Ypok «["amerorenes y ;kuBoTHbIX» (MOIL)



https://uchebnik.mos.ru/material_view/atomic_objects/11296119?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11296119?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304547?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304547?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7524761?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7524761?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10297776?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10297776?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288090?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10288090?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10281663?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10281663?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10279756?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400329?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400329?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10409723?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452998?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452998?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/

SKUBOTHBIX. OCOOEHHOCTH
CTpOGHI/IC ITOJIOBBIX KJICTOK

https://uchebnik.mos.ru/material view/atomic o
bjects/10304642?menuReferrer=catalogue

63. Pa3BuTHE MOJIIOBBIX
KJIETOK y pacTeHUH

64. OmnonoTBOpEHHKE.
OcobenHocTH Mmporecca

VYpok «Pa3BuTre Mog0BbIX KJIETOK U
oruIo0TBOpeHue y pacrenuin» (MOIII)
https://uchebnik.mos.ru/material_view/lesson _te
mplates/2063490?menuReferrer=catalogue

65. OMOpHoHaATBHOE
pa3BHUTHE

66. PocT 1 pa3BuTHe
’KUBOTHBIX

Ypok «OHTOreHe3. OMOpHUOHAIbHOE Pa3BUTHE
opranusma.» (POIII)
https://resh.edu.ru/subject/lesson/5630/start/1329
20/

VYpok "Poct u passutue opranuzmon’ (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7490396?menuReferrer=catalogue

67.Poct u pa3BuTHE
pacTeHuit

68. X KusueHnble Kb
JKUBBIX OPTaHU3MOB

69. Pentenne
OMOJIOTUYECKHUX 3a1ad 110
TEME

70. KonTpoabsHas pabora
teme "Opranu3MeHHbIN
YPOBEHB KU3HU"

VYpok " IloctambpuonansHoe pa3Butue. [Ipsimoe
passutue" (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10456490?menuReferrer=catalogue

VYpok "I'amerorenes y kuBoTHbIX" (MOLL)
https://uchebnik.mos.ru/material view/atomic o
bjects/10304642?menuReferrer=catalogue

Ypok «Meiioz» (MOILL)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/1976992?menuReferrer=catalogue
VYpok «YpoBHU OpraHu3aluu XHUBOM MaTepum»
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/7503435?menuReferrer=catalogue

71.Teneruka. Mcropus
n3yuenus. I. Menaens

72.HaciencTBEHHOCTE —
OCHOBHOE€ ITOHATHE
T€eHETUKHU

VYpok "I'enernueckas uadopmarus eé
peanuzanus B kietke. ['eH. 'enom. Peakiuu
MmarpuyHoro cuatesa" (POIII)
https://resh.edu.ru/subject/lesson/5352/start/2957
80/

VYpok "Pa3BuTHe NOTOBBIX KIETOK U
oroioTBopeHue y pacrenuit”" (MJOI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10400458?menuReferrer=catalogue

73. MoHorubpuHOe
CKpEIIUBaHHUE.

74.Pentenune
DJIEMEHTAPHBIX
reHETUYECKUX 3a0a4

Vpok "I'enernka. MeTo bl TEHETUKH.
I'enernueckas tepmunonorus” (MOI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/8764839?menuReferrer=catalogue
Buneo "Odopmienue 3a1au o reHeTuke"
(MDIII)

https://uchebnik.mos.ru/material _view/atomic o
bjects/8979229?menuReferrer=catalogue

75. Hemmonmaoe
JIOMUHHPOBAHUE.
KogomunupoBanue

Ypok "Monorubpunnoe ckpemubanue. [epsbiit
U BTOpOM 3akoH Menaens. ['enernueckast
cuMmBoJiMKa U Tepmunonorus” (POLI)
https://resh.edu.ru/subject/lesson/5386/start/3010
65/

76. lurndpugHoe

Ypok "Monorubpunnoe ckpemuBanue" (MOII)



https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2063490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2063490?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://uchebnik.mos.ru/material_view/atomic_objects/7490396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7490396?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10456490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10456490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1976992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1976992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503435?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503435?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://uchebnik.mos.ru/material_view/atomic_objects/10400458?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10400458?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8764839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8764839?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8979229?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8979229?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

CKpEIIIMBaHNE

https://uchebnik.mos.ru/material view/atomic o
bjects/7854335?menuReferrer=catalogue

77.Pemrenne
reHETUYECKUX 3a0ay

78.3axon Moprana.
Cuennennoe
HacJIeIOBaHUE

Vpok "AunenbHblie reHbl. AHATU3UPYIOLIEe
ckpenmuBanue’ (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10806430?menuReferrer=catalogue

VYpok «Jlurnbpunnoe ckpemmuBanue. Tperunii
3akoH Menpens.» (POII)
https://resh.edu.ru/subject/lesson/4725/start/1079
47/

79. Pemtenue
FeHEeTUYECKUX 3a1a4

VYpox "Qurndpuanoe ckpeumanue” (MOIL)
https://uchebnik.mos.ru/material view/atomic o
bjects/9391251?menuReferrer=catalogue

80.Ieneruka noia

ypOK «CI_ICHJ'ICHHOC HacJICIOBAHUEC I'CHOB.»
(PDIII)
https://resh.edu.ru/subject/lesson/4755/start/1188
28/

81.Peutenue
TeHEeTUYECKUX 3a1a4

82.1'eHoM uestoBeKa.
Meronbl u3ydeHus
T€HETUKU YeJI0BEKA

VYpok "XpomocomHas Teopus
HacnenctseHHoctu" (MOIII)
https://uchebnik.mos.ru/material_view/lesson _te
mplates/1093407?menuReferrer=catalogue

Vpok "I'eneruxa nona. HacnenoBanue,
cueruieHHoe ¢ nosiom" (M3II)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10873320?menuReferrer=catalogue

83.HacnencreeHubie
00JIE3HU YEIOBEKA

84.3MeHYnBOCTH
MPU3HAKOB OpraHu3Ma

85. MoaudukamoHHas
U3MEHYUBOCTb.
JlaGoparopnas pabota Ne 5
«Craructuyeckue
3aKOHOMEPHOCTH
MOTU(UKAITMOHHON
U3MEHYUBOCTH

VYpok "I'enotun u cpena. Henacnencrsennas
n3MeHuuBocTh" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/9472943?menuReferrer=catalogue

VYpok "'enernka. MeToapl FTEeHETUKH.
I'enernueckast TEpMUHOJIOTHS U CUMBOJIMKA"
(MDBI)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/2014302?menuReferrer=catalogue

Ypok "OCHOBHBIE 3aKOHOMEPHOCTH
W3MEHYHUBOCTH: MOTU(PHUKAIIMOHHAS,
KoMOMHaTHBHAsA U MyTanuoHHas" (POLL)
https://resh.edu.ru/subject/lesson/5387/start/1743
5/

86.eHoTUIIMYECKAL
W3MEHUYUBOCTH

87.MyTareHs! 1 ux
BIIMSIHUE HA )KUBBIC
OpTraHU3Mbl

VYpok "MoaudukanmoHHas "3MEHUYUBOCTD"
(MDII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10452922?menuReferrer=catalogue

Buzeo "BapuanuoHHslil psig 1 BaprualuoHHas
kpuBas. Hopma peaknnu npusHaxa.
[Ipaktuyeckas padora «3yueHnue

MO (UKAMOHHON U3MEHUYMBOCTH, TOCTPOCHHE
BAPUALIMOHHOTIO Psifia U BApUALIMOHHOU
kpuoit»" (MDII)



https://uchebnik.mos.ru/material_view/atomic_objects/7854335?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7854335?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10806430?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10806430?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://uchebnik.mos.ru/material_view/atomic_objects/9391251?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9391251?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://uchebnik.mos.ru/material_view/lesson_templates/1093407?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1093407?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10873320?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10873320?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9472943?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9472943?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2014302?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2014302?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://uchebnik.mos.ru/material_view/atomic_objects/10452922?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452922?menuReferrer=catalogue

https://uchebnik.mos.ru/material view/atomic o
bjects/11841799?menuReferrer=catalogue

88. 00001menue mo TeMe
«I'eHeTHKa — HayKa O
HACJIECTBEHHOCTH U
U3MEHYHUBOCTH
OpPIraHU3MOBY

Buneo "I'eHoTunuueckass “3AMEHUYUBOCTD.
I'ennbie mytanuu" (MOII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10959114?menuReferrer=catalogue

89. KontponpsHas pabora
Teme «['eHeTHKa — HayKa O
HACJICJCTBEHHOCTHU U
WU3MEHUYUBOCTHU
OpraHU3MOBY»

VYpok "Myranunonnas nameHunBocTs" (MOIII)
https://uchebnik.mos.ru/material view/atomic o
bjects/10874489?menuReferrer=catalogue

90. Cenexkius 1 €8 3a1aud.
H.. BaBusnos

91. MeToas! CeeKINT
pacTeHuit

92. MeTonp! ceIeKInn
SKUBOTHBIX

Vpoxk "Cenexuus Kak Mmpoiiecc 1 Kak Hayka"
(MDILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10710481?menuReferrer=catalogue

VYpok «OcHoBBI cenekuuu. [JomecTukanus B
cenekuuu. Meroapl cenexuum» (MBI
https://uchebnik.mos.ru/material_view/atomic o
bjects/8412877?menuReferrer=catalogue

Ypok «Jloctrxkenus cenekunu B Poccun.
Cenexuus xuBoTHBIX" (MOILI)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10822900?menuReferrer=catalogue

93. MeToasl cejeKuu
MHUKPOOPTaHU3MOB

VYpoxk «/Ioctuxenus cenexkuuu B Poccun.
CCHCKHI/IH paCTeHI/Iﬁ U MUKPOOPTaHHU3MOB»
(MDIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10844445?menuReferrer=catalogue

94. locTrKeHHS
COBPEMEHHOM CEJEKIUU

VYpok "I'eneruka u cenexuus" (POL)
https://resh.edu.ru/subject/lesson/3861/start/2957
51/

95. buorexHoorus

96. Kiietounas TEXHOJIOTHS
U MHXXCHEPHSI

97. XpoMocomHas U
TeHHAs! HHXKCHEPHSI

Ypok "buotexHosorus, e€ HanpaBiIeHUs U
nepcrnekTuBsL." (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/8839150?menuReferrer=catalogue

VYpok "I'ennas unxenepus” (MOLL)
https://uchebnik.mos.ru/material view/lesson te
mplates/1962389?menuReferrer=catalogue

98. 000011IEHE TTO TEME
«CenexIiusi OpraH1u3MOBY

99. Pemenue 3amau
HOBBIIIEHHOMN CIIOKHOCTHA
10 CEJEKIINU

Ypok "Joctuxkenus cenexiuu B Poccun.
Cenekius pacrenuit” (MOIII)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10844092?menuReferrer=catalogue

VYpok "OBomonmonHas teopus Y. lapBuna.
Cunrerudeckas Teopus sBosonnu” (M)
https://uchebnik.mos.ru/material _view/atomic o
bjects/7544136?menuReferrer=catalogue

100. Pemenune 3amau
HOBBIIIEHHOMN CIIOKHOCTH
10 [TUTOJIOTUU

VYpok "buotexHonorus, €€ HanpaBICHUS U
nepcnektuBsl." (ML)
https://uchebnik.mos.ru/material view/atomic o



https://uchebnik.mos.ru/material_view/atomic_objects/11841799?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11841799?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10959114?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10959114?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10874489?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10874489?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710481?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710481?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8412877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8412877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10822900?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10822900?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844445?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844445?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://uchebnik.mos.ru/material_view/atomic_objects/8839150?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8839150?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1962389?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1962389?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10844092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7544136?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7544136?menuReferrer=catalogue
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bjects/8839150?menuReferrer=catalogue

101. Pemenue 3amau
HOBBIIIEHHOHN CIIOKHOCTHU
10 T€HETUKE

102. iToroBslii ypok
OBUIEE KOJIMYECTBO

YACOB 110
I[TPOTPAMME

102

VYpok "buoTtexHosnorus kak oTpacib
npomsleHHocty." (M3I)
https://uchebnik.mos.ru/material_view/atomic o
bjects/10409796?menuReferrer=catalogue
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ITOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

KoauuecTBOo yacoB

Ne u Tema ypoka Beer Kontpo | Ilpakrn | DJIEKTPOHHbIE U (POBLIE
JIbHBIE YecKue 06pa3OBaTe.111>m>1e pecypceol
° padoThl | padoThI
Ypok «B0o3HUKHOBEHHE U pa3BUTHE
1. OBOJIIONIMOHHAS TCOPHUS 1 ABOTIOITMOHHBIX maei» (POII)
Y. Tapeuna https://resh.edu.ru/subject/lesson/5393/start/1
31997/
2 I T — Ypok «/lokazarenbcTBa 3Bosrorum» (POII)
' yu 1 https://resh.edu.ru/subject/lesson/5391/start/3
3Boionry BUIOB 1o Y. JlapBuny
01036/
VYpok "HckyccrBenHslit otoop" (MOILL)
C3' ecﬂi:g; I;gaeg'aeCTeCTBeHHHﬁ . 1 https://uchebnik.mos.ru/material_view/atomi
Y o C_objects/10712011?menuReferrer=catalogu
WCKYCCTBEHHBIN 0TOOD o
4 Dopmmposanue Ypoxk "DBomonronHas Teopus 4. ]'_"[apBMHa.
o Cunrernueckas teopus somonnn” (MOLI)
CUHTETUYECKON TEOPHHU 1 . - . . .
B https://uchebnik.mos.ru/material_view/atomi
B C_objects/7544136?menuReferrer=catalogue
Ypok "MukpoaBosronus. BumoodpazoBanue.
5. OTansl 3BOIOIHOHHOTO [Tonynsuus — 3eMeHTapHas eAMHULA
MpoIecca: MUKPOIBOIOIHS U 1 sBomonun” (MOII)
MaKpOIBOJTFOITHSI https://uchebnik.mos.ru/material_view/atomi
C_objects/9729790?menuReferrer=catalogue
6. Homymstms — VYpok «Bua. Kpurepun suna. [lomymsammm
3JIEMEHTAapHAs €MHULA 1 (POLI)
3BOJIIOLIUA https://resh.edu.ru/subject/lesson/4949/start/
1. 3aK0H TeHETUYECKOTO
paBHOBecus JIx. Xapau, B. Ypok «MexaHU3MBbl HBOJIIOIHOHHOTO
BaitnGepra. JlabopaTopHas 1 05 nporecca» (POIL)
pabota «BrIsBIIeHHE ’ https://resh.edu.ru/subject/lesson/5388/start/1
W3MEHYHBOCTH Y 0c00el 0JTHOTO 7609/
BUJIA»
VYpok "®akrops 3Bomonnn” (ML)
i‘omo I?IfeMeHTapHHe (axrope! 1 https://uchebnik.mos.ru/material_view/atomi
B C_objects/9492588?menuReferrer=catalogue
Vpok "Jlpeiid reHoB kak (axkTop 3BoOIUN"
(MDIII)
3(1) q)eKT%@?;ig;gfs??ﬁ;mKa 1 https://uchebnik.mos.ru/material _view/lesson
M p templates/1929358?menuReferrer=catalogu
€
Ypoxk "BungoobpazoBanue — pe3ybTar
MUKpO3BotoLUU. M3osius n
sl wacoGpomane” (M)
6I/IOJ};OF;‘IC(‘:Ka$I p ’ https://uchebnik.mos.ru/material_view/atomi
C_objects/11319817?menuReferrer=catalogu
e
11 Ecrectsenmbiii 0160p — Ypok <Dop}\'/[1)1 €CTECTBEHHOr0 0TOOpa B
HaTPaBIAIONIHHA (HhakTop 1 momytuu” (POLI) .
https://resh.edu.ru/subject/lesson/5389/start/1
3BOJTIOIIHA

07051/
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12. [Tomoroii oTO0p

Buneo "Ilonosoii oto6op" (MDIIII)
https://uchebnik.mos.ru/material view/atomi
c_objects/8478858?menuReferrer=catalogue

13. [IpucnocoOneHHOCTH
OpPraHU3MOB KaK pe3yJbTar
MUKpo3Bomonuy. JlaGoparopHas

VYpoxk "IIpucnocobaeHHOCTh - pe3ynbTaT
JeicTBUS PaKTOPOB HBOJIOIHU.

6 " 0.5 Bumoob6pazosanue" (POIL)

paboTa «HI3YHCHHE apoMOp (b?SOB https://resh.edu.ru/subject/lesson/5390/start/2
1 UAMOAaNTalul Yy paCTeHUN 1 95800/

JKHUBOTHBIX» -

14, [Tpumepsr

MIPHUCIIOCOOJICHUH Y OPraHu3MOB:

Mop(hoJIoTUYEeCKHE, Ypoxk "[Ipucnoco01eHHOCTh OpraHu3MOoB."
(hU3MOJTOTHYECKHIE, (MDBIII)

OMOXUMUYECKHE, IIOBEICHUECKHE. 0.5 https://uchebnik.mos.ru/material _view/atomi
JlabopaTopHas padorta C_objects/11086557?menuReferrer=catalogu
«IIpucnocobnennst OpraHmu3MOB U e

HUX OTHOCHUTCIIbHAA

11EJIECO00PA3HOCTHY

15. ~ Bux, ero kpirepitn i Vpoxk "Bua. Kpurepun supa" (MDII)
crpy«rypa. Jlabopatopuas padora 0.5 | https://uchebnik.mos.ru/material_view/atomi

«CpaBHEHUE BUJIOB 110
MOPGOIOTUIECKOMY KPUTEPHIO»

16. CrpykTtypa BUaa

c_objects/10875893?menuReferrer=catalogu
e

17. BumoobpaszoBanue kak
Pe3yIbTAT MUKPOIBOITFOIINU

Ypok "Bungoobpa3oBanne — pe3ynbTaT
MukposBomormu” (MOII)
https://uchebnik.mos.ru/material _view/lesson

templates/1970557?menuReferrer=catalogu
e

VYpoxk "MmmyHnuter. Mctoprs OTKpBITHH.
Yacte 3" (MOILI)

31;3“ GMEO?S;\;HKP O3BOIOIMH 1 https://uchebnik.mos.ru/material _view/atomi
A c_objects/10917450?menuReferrer=catalogu
€
VYpoxk "[laneoHTONOrHYECKUE METO B
19. Maxkpo3BOoITIONIHS. n3y4eHus 3Boronuu’” (ML)

ITasteoHTONIOrMYECKHE METOBI
I/ISY‘IGHI/IH 3BOJIIOIIUN

https://uchebnik.mos.ru/material view/atomi
c objects/11012270?menuReferrer=catalogu
e

20. Buoreorpadpuueckue
METO/BI U3YUEHUSI SBOJIIOLMN

VYpok "buoreorpaduueckre MeTOIbI
n3y4enus 3Boionuu." (MOIII)
https://uchebnik.mos.ru/material_view/atomi
C_objects/11407674?menuReferrer=catalogu
€

21. OMOpHOIOTHYECKUE U
CPaBHUTEIBHO-MOP(OJIOrHIECKHE
METO/IbI H3Y4EHUSI SBOJOIMH

VYpok "CpaBHUTENBEHO-MOPHOIOTHYECKIE U
3M6pI/IOJ'IOFI/I"ICCKI/I€ MCTO/bl U3YyUYCHUS
sBosrortun” (MOIII)
https://uchebnik.mos.ru/material _view/atomi
c_objects/11034945?menuReferrer=catalogu
e

22. MonexynspHo-
reHeTHYeCcKre, ONOXUMUYIECKUE U
MaTeMaTHYECKUE METO/IbI
U3YYEHHS YBOJIIOIIH

Ypoxk "['eHeTHUeCcKe 1 MaTeMaTUYECKUE
MeTO/IbI n3y4eHus 3Bomtoruu" (MOIII)
https://uchebnik.mos.ru/material_view/atomi
C_objects/11031797?menuReferrer=catalogu
€

23. OO0mre 3aKOHOMEPHOCTH

VYpok "O0uire 3akOHOMEPHOCTH (TIpaBuJIa )
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SBOJIIOLIUHU

sBosrortaun." (MOII)
https://uchebnik.mos.ru/material view/atomi
c_objects/10884897?menuReferrer=catalogu
e

24, AnantuBHas paguausi.
HepaBHOMEpHOCTH TEMIIOB
3BOJIIOLIUHA

VYpok "Aporenes. Breisiinerne apomoph o308
y pacteHuii u kuBoTHBIX." (MOILI)
https://uchebnik.mos.ru/material_view/atomi
c_objects/11834088?menuReferrer=catalogu
e

25. Hayunsie runoressl
NPOUCXOXKICHHS )KU3HU Ha 3eMiie

Vpok "['unoTe3sl MPOUCXOKICHNS KU3HA Ha
3emie" (MOIII)

https://uchebnik.mos.ru/material_view/atomi
c_objects/9355460?menuReferrer=catalogue

26. JlonayuHble
IPE/ICTABICHHS O 3aPOXKJICHUH
KHU3HU

VYpok "Pa3ButHe npencraBieHuii o
BO3HHKHOBeHUH >km3Hu" (POIL)
https://resh.edu.ru/subject/lesson/3874/start/3
01094/

27. OCHOBHBIE STaIlbI
HEOPraHUYECKOM 3BOIIOLUU

VYpok «ITansl pa3BUTHS )KU3HH Ha 3eMIIe.»
(PDIII)
https://resh.edu.ru/subject/lesson/3885/start/2
70127/

VYpok "I'unote3pl NPOUCXOXKICHUS KU3HU Ha
3emue" (MOI)

)iimn TinoTesst sapoxacHns https://uchebnik.mos.ru/material view/lesson
templates/2075285?menuReferrer=catalogu
e
29. Ucropus 3emmn n Ypoxk "Hctopust 3emi 1 METOIBI €&

METO/IbI €€ N3YUYEHUA.

n3yuenus" (MOLL)

JlabopatopHast pabora «M3yuenne 0.5 https://uchebnik.mos.ru/material_view/atomi
¥l OIIMCAHHE UCKOIAeMBIX c_objects/11012250?menuReferrer=catalogu
OCTaTKOB JAPEBHUX OPTaHU3MOBY e

VYpoxk "Hauano opranndeckoit 3Bonronum."

30. HavanwsHsbie sTarms (ML) . . . .

N — https;//uchebnlk.mos.ru/materlal view/atomi
c_objects/11002425?menuReferrer=catalogu
€
VYpoxk " Hagano opraHu4ecKoi 3BOJIIOLNH.
Yacts 2" (MOII)

31.  DBomrouus dyKapuor https://uchebnik.mos.ru/material_view/atomi
c_objects/11002477?menuReferrer=catalogu
€

32. OCHOBHBIE 3Tanbl Ypok "OCHOBHBIE ATambl pa3BUTHS

3BOJIIOLNN PACTUTEIBHOTO MUPA. pacturenasHOro Mupa" (MOL)

[Ipaktnueckas padota «M3yueHue 0.5 https://uchebnik.mos.ru/material_view/atomi

0c0OEHHOCTEH CTPOCHHUS C_objects/11304104?menuReferrer=catalogu

pacTeHni pa3HBIX OTJICIOBY e
Ypok "OCHOBHBIE Tambl pa3BUTHS

33. OCHOBHBIE ATaIlb JKHBOTHOTO MHD a." (M3 . . .

SBOITIOLIHH KHBOTHOTO MUPA https;//uchebnlk.mos.ru/materlal view/atomi
c_objects/11304148?menuReferrer=catalogu
e

34. OBOJTIOHSI )KHBOTHBIX. Ypox "DBONOIHS OPTraHUIECKOT0 MHPA.

[IpakTuueckas pabdora «M3yduenue 05 Apomopdo3sr xuBoTHBIX" (MBIII)

0c0OeHHOCTEH CTPOCHHUS
HI03BOHOYHBIX JKUBOTHBIX)»

https://uchebnik.mos.ru/material view/atomi
c_objects/9807459?menuReferrer=catalogue
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35. PazBuTHe xu3HM Ha
3emJie o 3paM U eproaam

VYpok "Pa3Butne )U3HH B ME3030UCKYIO 3py"
(MDIII)
https://uchebnik.mos.ru/material_view/atomi
c_objects/11429505?menuReferrer=catalogu
e

Ypoxk "[Ipeanocbuiku BO3HUKHOBEHHUSI

36. MaccoBble BBIMUpaHUS — napsuHA3Ma’ (MOLI)
9KOJIOTHYECKUE KPUIUCHI https://uchebnik.mos.ru/material_view/atomi
IIPOIIIIOTO c_objects/11303957?menuReferrer=catalogu
€
Ypok "[IpucnocobieHre Oprauu3MoB K
37. CoBpeMeHHBIN JEHCTBUIO 9KOJIOTHYECKUX (PaKTOPOB 4. 2"

9KOJIOTHYECKHUU KPUBHC, €T0
0COOEHHOCTH

(MDIII)
https://uchebnik.mos.ru/material view/atomi
c_objects/8488097?menuReferrer=catalogue

38. CoBpeMeHHas cucTeMa
OPraHU4eCKOro MPOIILIOro

VYpok "Cucrema opranndeckoi Ipruposl
Kapna Jluanes" (MOL)
https://uchebnik.mos.ru/material_view/lesson

templates/1948835?menuReferrer=catalogu
e

39. OcCHOBHBIE
CHCTEMATUYECKUE I'PYIIIILI
OpraHu3MoOB

Ypok "MHoroo6pasue opraHu4ecKoro Mupa.
[punnune! cuctemaruku" (POIII)
https://resh.edu.ru/subject/lesson/5395/start/1
07347/

VYpok "AHTponosorus — HayKa O 4eJIOBEKE.
CraHoBIIeHHE TPEACTABICHUN O

40. AHTpPONOJIOTUs — HayKa nporcxoxkIeHnH denoseka" (MOL)

0 YeIIoBEKe https://uchebnik.mos.ru/material_view/atomi
c_objects/11295813?menuReferrer=catalogu
€
VYpoxk "bamkaiimme "poIcCTBEHHUKHT'"

v YCJIOBCKa CPE€an )KUBOTHBIX. 9TaHI)I

41. Passutue npencrasieHuit

O IIPOUCXOKACHNUU YCJIIOBCKA

sBomonuy pumaTos" (POILI)
https://resh.edu.ru/subject/lesson/4951/start/2
90181/

42. Mecro yenoBeka B
CHCTEME OPraHUIeCKOTO MHpA.
JlaboparopHas pabota «/3yueHnue
0coOEeHHOCTE! CTPOEHHS CKeeTa
YeNoBeKa, CBSI3aHHBIX C

0.5

Buneo "Bo3HUKHOBEHNE TPSIMOXOXKICHUS Y
gyenmoseka" (MOILL)

https://uchebnik.mos.ru/material_view/atomi
c_objects/8512884?menuReferrer=catalogue

MPSIMOXO0XICHUEMY
VYpox "CoBpeMeHHBIE TTPEICTABICHHUS O
MIPOUCXOXKICHUH YEIIOBEKA. DBOIIOLINS

43. JBroKky1ine cuibsl YenoBeKa (aHTpomnorenes). JBmwKymine cuisl

aHTpOTIOTeHEe3a anTponorenesa." (MOLL)
https://uchebnik.mos.ru/material_view/atomi
C_objects/7434470?menuReferrer=catalogue
VYpoxk "IBrxKyiIre CUiIbl aHTPOMOTeHE3a.
Pacrel uenoBeka, MX IPOUCXOXKICHHUE U

44, CooTHolIEeHUE ’ P .

OMOJIOTHYECKUX U COLMATBHBIX
(hakTOpOB B aHTpOTIOreHE3e

€IUHCTBO. YeoBek - OMocoUaIbHOE
cymectBo." (MOI)
https://uchebnik.mos.ru/material _view/atomi
Cc_objects/7434488?menuReferrer=catalogue

45, OCHOBHBIE CTaIUU
AHTPOIIOreHE3a

Ypok "DTamnsl aHTpoIIoreHe3a. Pacer
YeJI0BEKa, HX MPOUCXOXKJICHHUE U SJIMHCTBO.
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UYenosek - OMOCOIHaIbHOE CYIIecTBO"
(MDIII)

https://uchebnik.mos.ru/material _view/atomi
c_objects/9444614?menuReferrer=catalogue

Buneo "'enetnka — Hayka o
HACJIEICTBEHHOCTH M U3MEHYMBOCTH.
Hctopust cTaHOBJICHUS U Pa3BUTHS TCHETUKH.

rffﬁeoregsiiirael{emm " MeTtonabt reHeT_I/IKH" (MBIII) _ _ _
https://uchebnik.mos.ru/material_view/atomi
c_objects/11843815?menuReferrer=catalogu
e
VYpok "[losiBIeHNE YenoBeKka pa3yMHOTO.
47. OBOJTIONHS COBPEMEHHOTO ®daktops! BOTFOITNH YenoBeka' (POII)
YenoBeKa https://resh.edu.ru/subject/lesson/3906/start/2
83994/
Ypoxk "UenoBeueckue pacel. Poib uzomsimu
48.  YenoBeueckue pachl. B ()OPMHUPOBAHNH PACOBHIX MPU3HAKOB"
[IpakTudeckas padora «3yduenne (MDIII)

o 0.5 . . . .
9KOJIOTMYECKUX aanTaIuit https://uchebnik.mos.ru/material_view/lesson
YEJIOBEKA» templates/2063644?menuReferrer=catalogu

e
Ypok " AHTPOIIONOTHUS — HAyKa O YEIOBEKE.
CraHOBJIEHUE IPEICTABIECHUH O
49. MeXIuCIUIIInHAPHBIE nmpoucxoxaeHun genoseka” (MOLL)
METO/IbI AHTPOITOIOTHH https://uchebnik.mos.ru/material_view/atomi
Cc_objects/11295813?menuReferrer=catalogu
€
VYpoxk "Oprannusm 1 okpyKarolas cpeaa.
50. 3apoxaeHe U pa3BUTHE Okonornueckue pakropsr" (PIL)
IKOJIOTUH https://resh.edu.ru/subject/lesson/5392/start/8
378/
51. Meroab! 3K0JIOTHH. Ypok "Metoasl akonorun." (MIIL)
JlabopatopHast padora «M3yuenne 05 https://uchebnik.mos.ru/material_view/atomi
METO/I0B 3KOJIOTHYECKUX ' Cc_objects/10832268?menuReferrer=catalogu
HCCJICJIOBAHUI [
VYpok "Metoas! akonorun. Yacts 2" (MOILL)
52.  3HaueHHE IKOJOTUYECKHX https://uchebnik.mos.ru/material_view/atomi
3HAHWUN [UIS YEIOBEKA c_objects/10832391?menuReferrer=catalogu
e
VYpok "Okonoruueckue dhakrops” (MILL)
53. Dkonoruueckue HakTopsl https://uchebnik.mos.ru/material_view/atomi
c_objects/9467601?menuReferrer=catalogue
54, AGHOTHICCKHE (BAKTOPBI, Ypok "BiausiHue 0CHOBHBIX a6I/IOTI/ILIeCK'I'/IX
< (hakTOpOB HA KUBBIE OpraHu3Mbl. CBeT.
CBer Kak dKonornyeckuii paxrop. (M)
fgg;i ?ITe(;{pI/IHeaﬁl?;fr?gso T 05 https;//uchebnik.mos.ru/material view/atomi
C_objects/11482042?menuReferrer=catalogu
OpraHu3MOB K BJIMAHUIO CBETa» e
55. AbuoTtnueckue paKTOpbI. VYpok "BiusHue OCHOBHBIX aDMOTHYECKUX
TemmnepaTypa Kak 3KOJIOTHYECKUH (haKTOPOB HA KUBBIE OPTaHU3MBI.
(hakrop. JlaboparopHas pabora 05 Temnepatypa." (MOLI)
«BrisBreHue npucnocoOIeHNH ’ https://uchebnik.mos.ru/material view/atomi
OpPraHU3MOB K BIHSHUIO C_objects/11484442?menuReferrer=catalogu
TEMIIEPATYPBhDY e
56. Abuotnueckue GpakTopsl. 0.5 Ypok "BnusHrue OCHOBHBIX a0MOTUYECKHUX
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https://uchebnik.mos.ru/material_view/atomic_objects/10832391?menuReferrer=catalogue
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Bia)xHOCTB KakK 3KOJIOTUYECKUI
¢axrop. JlaboparopHas paboTa
«AHaTOMHYECKHE 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MeCT
oOuTaHMsY

(aKTOPOB Ha )KUBBIC OPTaHU3MBI.
Bnaxuocts" (MOIII)
https://uchebnik.mos.ru/material _view/atomi
c_objects/11220639?menuReferrer=catalogu
e

57. Cpensl oouTanms
OpraHU3MOB

VYpok "Cpena obutanus. Bognas cpena
obutanus" (MOLL)
https://uchebnik.mos.ru/material _view/atomi
c_objects/11050821?menuReferrer=catalogu
e

58.  Buonoruveckue puTMBI

VYpoxk "buonoruueckrue puTMBI.
[TpucnocoGyieHnst OpraHU3MOB K CE30HHBIM
M3MEeHEeHUsM ycinoBuit cpeanl” (MOIL)
https://uchebnik.mos.ru/material _view/atomi
C_objects/11509021?menuReferrer=catalogu
e

59.  JKuznenssle hopMmbl
OpraHU3MOB

VYpok "XXuznenusie popMbl OpraHu3mMoB"
(MDILI)

https://uchebnik.mos.ru/material _view/atomi
c_objects/11133957?menuReferrer=catalogu
e

60. buoTtndaeckue dakTopsr

Ypoxk "buotuyeckue B3auMOICHCTBHUS.
Konkypenmus" (MOI)
https://uchebnik.mos.ru/material _view/atomi
c_objects/11154483?menuReferrer=catalogu
e

61. 3Hauenne OMOTHIECKUX
B3aUMOJICUCTBHUH I
CYIIECTBOBAHUS OPTaHU3MOB B
cpelie oOuTaHus

Ypoxk "buotuueckue B3auMOICHCTBUS.
Awmencamm3m. Helirpammm" (MOIII)
https://uchebnik.mos.ru/material_view/atomi
c_objects/11172796?menuReferrer=catalogu
e

62. DKOJIOTHYECKUE
XapaKTEPUCTUKHU TIOMYJISIUH

VYpok "DKonornyeckue XapakTepruCTUKH
nomyssiian” (MOLL)
https://uchebnik.mos.ru/material_view/atomi
c_objects/11193816?menuReferrer=catalogu
e

63. OCHOBHBIE TOKA3aTEIN
HOMYJISAIMA: YUCICHHOCTD,
IUIOTHOCTh, BO3PACTHAS U
0JI0Bas CTPYKTYpa

64. OCHOBHBIE TOKA3aTENN
MOITYJISIIUA: POXKIaEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMepTHOCTI), MI/IFpaIII/II/I

Ypok "OcHOBHBIE TOKA3aTENN 3KOCUCTEM"
(MDIII)

https://uchebnik.mos.ru/material _view/atomi
c_objects/11319450?menuReferrer=catalogu
e

65. DKoJIOruuecKast
CTPYKTypa MOMYJIAIUN

Ypok "Okosornyeckas CTpykTypa
nomyssiimn. (MOL)
https://uchebnik.mos.ru/material _view/atomi
c_objects/11196085?menuReferrer=catalogu
e

66. JlMHaMuKa MOmyJsIiuy U
e€ peryJsmnus

67. Kpussie pocra
YHUCIIEHHOCTH TOITYJISIIUH.
KpuBble BEDKHBaHUS

Ypok "JlnHaMuKa TOIMyIAIud 1 e€
perymsmus" (MOL)
https://uchebnik.mos.ru/material_view/atomi
c_objects/11205568?menuReferrer=catalogu
e

68. DKoJIornyecKkas Hulla

0.5

Ypok "Okomorudeckas auma Bupa” (MOIII)
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Buma. JlabopaTopHas padoTa
«IIpucmocobaeHus ceMsH
pacTeHH K pacceIeHUIO»

https://uchebnik.mos.ru/material view/atomi
c_objects/11296092?menuReferrer=catalogu
e

Ypok "B3auMOOTHOIICHHSI Oy JISIIHIA

69. Bun kak cuctema pasHbIX BUA0B B 3kocucteme" (MDIII)

TIOITYJISIIIA A https://uchebnik.mos.ru/material _view/atomi
C_objects/8729177?menuReferrer=catalogue

70. 3aKOHOMEPHOCTH Bugeo "Tumel pa3Butus ;kuBoTHBIX" (MOLII)

TIOBEJICHUS | MUTPAITUi https://uchebnik.mos.ru/material_view/atomi

YKMBOTHBIX C_objects/8442897?menuReferrer=catalogue
Vpok "CoobrmiecTBa oprann3mMoB. broreHos.

71 Co00111eCTBO OPTaHI3MOB " (MSIL)

o '6H0 T https://uchebnik.mos.ru/material_view/atomi

H C_objects/11299769?menuReferrer=catalogu

€

79 SKOCHCTEMA KAk VYpok "CoobmectBa u s3kocucteMsr” (POLII)

OTKpbITasA CUCTEMA

https://resh.edu.ru/subject/lesson/5501/start/1
19075/

73. KpyroBopor BemiecTs u
MOTOK YHEPTHU B SKOCHCTEME

Ypoxk "KpyroBoport BemecTB B 3Kocucteme"
(MDIII)

https://uchebnik.mos.ru/material _view/atomi
c_objects/8893449?menuReferrer=catalogue

Ypok "CBoICTBa U pa3BUTUE IKOCUCTEM"

74, OCHOBHBIE MTOKa3aTeNN (PBII)
3KOCUCTEMBI https://resh.edu.ru/subject/lesson/4953/start/1
05422/
Ypoxk "Dkrocuctema. IKOJIOTHUSCKIE
nupamusr” (MOLI)
rz:aMHG;OHomqecme https://uchebnik.mos.ru/material _view/atomi
pamMui c_objects/11365812?menuReferrer=catalogu
e
Ypoxk "Cmensl coobmiects. Cykieccuu’”
(MDIII)
160 " iiﬁiHeHm coobmiecTs https://uchebnik.mos.ru/material _view/atomi
YKL c_objects/11360197?menuReferrer=catalogu
[
77, IIpupoHbIE SKOCHCTEMBI. Ypox "Ixocucrema” (ML)

ODKOCHCTEMBI 03€p H peK.
DKOCUCTEMBI MOPEU U OKEAHOB

https://uchebnik.mos.ru/material view/atomi
c_objects/11313755?menuReferrer=catalogu
e

78. [IpuponHbEIE SKOCUCTEMBI.
DKOCHUCTEMBI TYH/IP, JIECOB,
CTENeH, MyCThIHb

Ypok "Okocucrema. Yacts 2" (MOIII)
https://uchebnik.mos.ru/material view/atomi
c_objects/11387773?menuReferrer=catalogu
e

79. AHTpOIIOreHHbIE
9KOCHUCTEMBI
80. YpO03KOCHUCTEMBL.

[pakTndeckas padota «M3ydenue
U OnMcaHue ypOoIKOCUCTEMB»

0.5

Ypox "AHTpOTIOTEHHBIE SKOCHCTEMEI"
(MDIII)
https://uchebnik.mos.ru/material_view/atomi
c_objects/11365364?menuReferrer=catalogu
e

81. 3aKOHOMEPHOCTH
(hopMupOBaHUST OCHOBHBIX
B3aUMO/JICHCTBUI OpPraHU3MOB B
9KOCHCTEMaxX

VYpok "B3auMOOTHOIICHUS Oy ISLIHIMA
pas3HbIX BU0B B 9Kocucteme" (MOLL)
https://uchebnik.mos.ru/material _view/atomi
Cc_objects/8729177?menuReferrer=catalogue

82. MexaHn3Mbl BO3IEICTBUA

Ypoxk "3arpsi3HeHne BO3AYITHON Cpepl.
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3arpsi3HEHH pa3HbIX TUIIOB Ha
cyOOpraHM3MEHHOM,
OpTraHU3MEHHOM,
HOMYJIAIHOHHOM M 9KOCHCTEMHOM
YPOBHSX

Oxpana Bo3ayxa. 3arps3HEHHE BOTHOMN
cpensl. Oxpana BogHbIX pecypcoB” (MOLL)
https://uchebnik.mos.ru/material _view/atomi
c_objects/11932606?menuReferrer=catalogu
e

83. Buochepa —
obmermaneTapHas 00071049Ka
3emiu

VYpok "CocraB u ¢pyHKunUU 6Hochepsr”
(PDII)
https://resh.edu.ru/subject/lesson/5394/start/1
19104/

84. VYuenue B. U.
Bepnazckoro o 6uoctepe

VYpok "Yuenue o 6nocdepe. Coctas u
cTpykTypa buoctepsr” (MOILI)
https://uchebnik.mos.ru/material_view/atomi
c_objects/7855578?menuReferrer=catalogue

85.  3akoHoMepHOCTH
CYIIIECTBOBaHUS OHOCHEphI

Ypok "Yuenue o 6uochepe. Coctas u
cTpykTypa 6uocdepsr" (MOILL)
https://uchebnik.mos.ru/material _view/lesson

templates/1775498?menuReferrer=catalogu
e

86. KpyroBopoThI BEeLIeCTB
OMOTrCOXUMHUIECKHUE IIHKIIBI

Ypok "KpyroBopot XUMHYECKUX 3JIEMEHTOB
B Omocdepe" (MOILI)
https://uchebnik.mos.ru/material_view/lesson

templates/1792365?menuReferrer=catalogu
e

87. 30HaNBHOCTH OHOChEpHI.
OcHOBHBIE OMOMBI CYIIN

Ypok "OcHoBHble 6roMbl 3emmun” (ML)
https://uchebnik.mos.ru/material view/atomi
c_objects/11912625?menuReferrer=catalogu
e

88.  VYcrolunBocts OHochepsl

Ypok "Pouib denioBeka B 6uochepe.
I'moGanbHbIC aHTPOTIOTCHHBIC U3MEHEHUS B
ouocdepe. [IpobremMbl ycTOHIHUBOTO
pazsutus" (MOL)
https://uchebnik.mos.ru/material_view/atomi
Cc_objects/9354626?menuReferrer=catalogue

89. JKOJIOTUYECKUE KPUIUCHI
Y UX IPUYUHBI

VYpok "Ponb yenoseka B buochepe.
FJ’IO68.J'ILHI:I€ AHTPOIIOICHHBIC U3MCHCHUS B
ouocgepe. [IpobieMbl yCTOHIUBOTO
pazsutus" (MOL)
https://uchebnik.mos.ru/material _view/atomi
c_objects/7855641?menuReferrer=catalogue

VYpok "Uenosek u 6uochepa" (POL)

é)li)(.)c(be Bosneiictue yenoseka Ha https://resh.edu.ru/subject/lesson/5499/start/2
Py 95898/

Ypok "['mobanpHBIC YKOJIOTHIECKUE
91. AHTpOInoreHHoe

BO3J/ICIICTBHUE HA PACTUTENIBHBIN U
JKUBOTHBIM MUD

npobaemsr” (POLL)
https://resh.edu.ru/subject/lesson/3896/start/1
7493/

92. OxpaHa pUpoIbI

Ypoxk "3arpsi3HeHne BO3AYITHON CPEb.
Oxpana Bo3ayxa. 3arps3HEHHE BOTHON
cpensl. Oxpana BOgHbIX pecypcoB." (MOLL)
https://uchebnik.mos.ru/material_view/atomi
C_objects/11932606?menuReferrer=catalogu
e

93. OCHOBHBIC PUHIIMITHI
YCTOWMYUBOTO Pa3BUTHS
YEJIOBEUYECTBA M IIPUPOJIBI

VYpok "Poib uesoBeka B 6uochepe.
I'moGanbHbIC aHTPOTIOTCHHBIC U3MEHEHUS B
ouocdepe. [IpobiemMbl yCTOHIUBOTO



https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://uchebnik.mos.ru/material_view/atomic_objects/7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1775498?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1775498?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1775498?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1792365?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1792365?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1792365?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11912625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11912625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11912625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9354626?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9354626?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue

paseutus" (MOILI)
https://uchebnik.mos.ru/material view/atomi
c_objects/7855641?menuReferrer=catalogue

94, Pammonansuoe
MIPUPO/TIOTIONIB30BAHUE U

Ypoxk "3apoxaeHue u pa3BUTHE SKOJIOTUH"
(MDBII)

COXPAHEHIE BHOTOMIIECKOro 1 https://uchebnik.mos.ru/material_view/atomi
P c_objects/10966959?menuReferrer=catalogu
pazHoobOpasms 3eMiIu o
Ypoxk "O0oO0IIeHHE U CHCTEMAaTH3AIHS
95. O06001meHne IO TeMe 3HaHMH Mo Teme "DBomomus"" (MOIL)
«MHKpOIBOIIOLHS U €€ 1 https://uchebnik.mos.ru/material _view/lesson
Pe3yNbTaThD) templates/1959017?menuReferrer=catalogu
€
Ypok "['unore3bl NpOUCX0XKACHUS )KU3HH Ha
96. O06001mIeHne IO TeEMe 3eme" (MBII)
«[IpoucxoxkaeHne 1 pa3BUTHE 1 https://uchebnik.mos.ru/material_view/lesson
KU3HH Ha 3emiie» templates/2075285?menuReferrer=catalogu
€
Ypoxk "3apoxaeHue u pa3BUTHE SKOJIOTHUH"
97. Hrorosast KOHTpOIbHAS (ML) . . . .
aGota 1 https://uchebnik.mos.ru/material_view/atomi
P c_objects/10966959?menuReferrer=catalogu
€
98. O06001menue Mo Teme Ypok "O0001IeHe U CCTeMaTH3AIH
«3JKoJorus — HayKa o 3HaHUi o Temam: "OpraHu3Mbl U
B3aMMOOTHOIIICHHUSX 1 okpyxarommas cpena", "buocgepa"" (MOIII)
OpraHusMoBy», «OpraHu3Mbl 1 https://uchebnik.mos.ru/material_view/atomi
cpesia 0OUTaHHsD) c_objects/8951717?menuReferrer=catalogue
VYpok "Okosornyeckre XxapakTepUCTUKN
normryssian” (MOLL)
(?;;(OHOSSIOSI;HZ};H; ;ISHTe;e Uiy 1 https://uchebnik.mos.ru/material_view/atomi
A i C_objects/11193816?menuReferrer=catalogu
€
OBILIEE KOJIMYECTBO 99 75

YACOB I1O ITPOT'PAMME



https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8951717?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8951717?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue

HopMmbl oneHnBaHus y4eOHoro npeamera «buosorus»

OneHka yCTHOTO OTBeTA YYaIIUXCH:

OtmeTKka «5» craBuTCs B ciay4yae: 3HaHMS, [MOHMMAaHUS, TITyOWHBI YCBOCHHUS OOY4YaIOIIMMCS
Bcero 00BEMa MPOrpaMMHOTO MaTepuaia. YMEHHS BBIIACHATH TJABHBIE TOJOXEHHS B H3yYCHHOM
MaTepualie, Ha OCHOBaHMM (aKTOB M TpuUMEpoB 0000mIaTh, /[A€naTh BBHIBOJABI, YCTaHABIMBATH
MEXIpPEIMETHbIE M BHYTPUIIPEIMETHBIE CBSI3M, TBOPUECKH IIPUMEHSIET IIOJy4YE€HHbIE 3HAHUSA B
He3HakoMo# cutyauu. OTcyTcTBHE OIIMOOK M HEAOYETOB MPH BOCIIPOU3BEACHUN N3YYEHHOTO MaTepuana,
P YCTHBIX OTBETaX YCTPAaHEHUE OTAEJIbHBIX HETOUHOCTEW C MOMOIIbIO JOMOJHUTEIbHBIX BOIPOCOB
YUUTENs, COOMOACHNE KYIbTYPhl YCTHOH peyn.

OtMerka «4» cTaBUTCS B ciiydae: 3HaHUS BCETO U3YYEHHOTO IIPOTPaMMHOI0 MaTtepuaia. Y MEHUM
BBIJICIIATH IJIaBHbBIE MTOJIOKEHUS B M3YUEHHOM MaTepuase, Ha OCHOBaHUU (DaKTOB U MpUMEpOB 0000IIaTh,
JIeNlaTh BBIBOJBI, YCTAHABJIMBATh BHYTPUIIPEAMETHBIE CBS3HM, NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha
npaktuke. HeszHauutenbHble (HerpyOble) OMIMOKM W HENOYETHI NMPU BOCIPOU3BEACHUM H3YYEHHOTO
Martepuaina, coOI0IeHIE OCHOBHBIX MPaBUJ KYIbTYPbl YCTHOM peyH.

OrMmerka «3» craBUTCA B cilydae: 3HaHHMS M YCBOGHHME MaTepuaja Ha YpOBHE MUHHMAaJIbHBIX

TpeOOBaHUN MPOTPAMMBl, 3aTPYAHEHHE IPU CaMOCTOSTEIHLHOM BOCIPOM3BEIEHUH, HEOOXOIUMOCTD
HE3HAYUTENIbHOM MOMOIIM IpenoaaBaress. Y MeHue padoTaTh Ha YpPOBHE BOCIIPOM3BEIECHNUS, 3aTPYAHEHUS
Ipy OTBETaxX Ha BUIOU3MEHEHHbIE Bompochl. Hammuue rpy0oi ommOKH, HECKOJIBKUX HErpyObIX HpH
BOCIIPOM3BE/ICHUM M3YyYEHHOIO MaTepuana, HEe3HAuuTelIbHOE HECOONI0/IEHUE OCHOBHBIX MPaBHII
KYJbTYpPbl YCTHOW peYH.

OtrMeTka «2» cTaBUTCH B cJydae. 3HaHMS M YCBOGHHE MarepHajla Ha YpPOBHE HIDKE
MUHUMAJBHBIX TpPeOOBaHUI IMPOTpaMMBI, OTHEIbHBIC NPEACTABICHUS 00 W3YYEHHOM MaTepHale.
OtcyrcTBUE yMeHUH paboTaTh Ha YPOBHE BOCIPOHM3BEACHUS, 3aTPYJHCHHUS IIPH OTBETaX Ha CTaHIAPTHHIC
BOIPOCHl. Hanmmume HECKOJBKUX TPyOBIX OMIMOOK, OOJBIIOTO YHCIa HETPYOBIX MPH BOCIHPOU3BEICHUU
M3YYEHHOTO MaTepHala, 3HaYUTEIbHOE HECOOIIOICHNE OCHOBHBIX MPABUII KYJIbTYPhl YCTHOW PEYH.

OueHka BbINOJHEHUS NPAKTHYECKHX (JIa00OpaTOpPHBIX) padoT:

OtrMeTKa «5» CTABUTCS, €CJIM YYEHUK: MTPABUIBHO OMPEIEIINI L€ OIbITA; BRIMOIHUI paboTy B
MOJIHOM 00beMe C COOMIoIeHHeM HEe0OX0IMMOM TOCIe0BaTEIbHOCTH MMPOBEICHUS OIMBITOB U U3MEPEHHUIA;
CaMOCTOSITENIbHO M PAllMOHAIBHO BbIOpaJl U MOATOTOBHII JUIS OMBITa HEOOXoIuMoe 00OpydoBaHUE, BCe
OTBITHl TPOBEN B YCIOBUSX MU PEXHUMAaX, OOECIEUMBAIOIIUX TOJIYYCHHE PE3YyJIbTaTOB U BBIBOJOB C
HauOOJbIIEeH TOYHOCTHIO; HAYYHO IPAMOTHO, JIOTHYHO ONucai HabIoAeHUS U CPOPMYITHPOBAT BHIBOIBI U3
ombITa. B mpeacraBneHHOM OTYeTE MPaBUIBHO U aKKypaTHO BBINOJHUI BCE 3alKCH, TaOIHUIIbI, PUCYHKH,
rpaduKy, BEIYUCIEHUS U CIENall BBIBOJIBI; MPOSIBIIIET OPraHU3allMOHHO-TPYAOBbIE yMEHUs (MTOAIEP>KUBAET
YUCTOTY pabodyero MecTa M TMOPAJOK Ha CTOJle, SKOHOMHO HCHOJb3YeT pacXoJHble MaTepHualibl);
HKCIEPUMEHT OCYILECTBIISET 10 IJIaHy C YY€TOM TEXHUKH O€301acCHOCTH U MpaBUII pabOThl ¢ MaTepUaiaMu
1 000pyI0BaHUEM.

OtrMeTKa «4» CTaBUTCS, €CIIM YYEHHUK: CTaBUTCS, €CIIM YYEHHK BBITIOJHUI TpeOOBaHUS K OICHKE
"5", HO: ONBIT NPOBO/IUJ B YCJIOBHUSAX, He 00eCledrBalLIUX JOCTaTOYHOU TOYHOCTH U3MEPEHUN;

WM ObUIO JOMYIIEHO ABAa-TPU HeloveTa; Uik He Oosiee 0HOM HerpyOoil OmMOKH ¥ OJJHOTO Heo4eTa, HIn
AKCMIEPUMEHT MPOBEIEH HE TMOJHOCTHIO; WM B OMHUCAHWW HAONIOJIEHUI U3 OMbITa JOMYCTHJI HETOYHOCTH,
BBIBOJIBI CJIEJIajl HETIOJIHBIE.

OtrMeTKa «3» CTABUTCS, €CJIM YYEHHK: TIPABIILHO OMPEACTUI IIellb OMbITa; paboTy BBIMNOIHSIET
MpaBWIBHO HE MEHEE 4YeM HAMOJOBUHY, OJHAKO OOBEM BBIMOJHEHHOW YacTH TaKOB, YTO TO3BOJIET
MOJIYYUTh TPABUIbHBIC PE3YIbTAaThl U BBHIBOJBI 10 OCHOBHBIM, PUHIIUITHAIBHO BaKHBIM 33Ja4aM paOOThI;
wi nojdop o6opynoBaHHs, OOBEKTOB, MAaTEpHAJOB, a TaKkKe pabOTHl MO Hadaly ONbITa MPOBEN C
MOMOIIBIO0 YYUTETIS; WIIK B XOJI€ TIPOBEJACHMSI OTIBITA U U3MEPEHHM OBLIH JOMYIIEHBI OIUOKN B OMUCAHUH



HaOoIeHNH, (POPMYITUPOBAHUH BBIBOJIOB; OIIBIT MPOBOUIICS B HEPAIIHOHATBHBIX YCIOBHSIX, YTO MPHBEIIO
K TOJIYYCHUIO PE3yJIbTAaTOB C OOJBIIEH IMOTPENIHOCThIO; WIM B OTYETE OBUIM JOMYIIEHBI B OOIIeH
CIIOHOCTH HE OoJiee JBYX OIMOOK (B 3amMCAX €IUHUI], M3MEPCHUSAX, B BBIYHUCICHHSX, Tpadukax,
TabNMUIaX, cxemax, U T.J.) He MPUHIMIHATILHOTO JJIs JaHHOW paboThl XapakTepa, HO MOBIHSBIIMX Ha
pe3yNbTaT BBIMOJTHEHHS; JOMyCKaeT TpyOyro OmuOKy B XOJIe JKClepuMeHTa (B OOBSICHCHUU, B
odopmieHnn paboOTHl, B COONIONEHUH MPaBWI TEXHUKH OE30TMAaCHOCTH MpH padoTe ¢ MaTepualaMHu U
000pyZI0BaHNEM ), KOTOPAsi HCTIPABIISIETCS MO0 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2» CTABUTCS, €CJIM YYEHHK: HE ONPEICIHII CAMOCTOSTEIBHO IIeh OIBITA; BBITIOTHILI
paboTy He MOJIHOCTHIO, HE MOATOTOBUI HY)XKHOE 000pYAOBaHUE U 00OBEM BBIOJHEHHON YacTh paboOTHl HE
MO3BOJISICT CJIEaTh TPABWIBHBIX BBIBOJIOB;, WU OIBITBI, H3MEPCHHS, BBIYMCICHUS, HAOIIOICHUS
MIPOU3BOIMIIMCH HEMPABWJIBHO; WJIM B XOJC¢ PAa0OThI M B OTYETE OOHAPYKUIUCh B COBOKYITHOCTH BCE
HEJIOCTaTKH, OTMEUYEHHBIE B TPEOOBAHMSX K OIIEHKE «3»; NOoMycKaeT a8e (1 0osee) rpyObie OmMOKH B X0/1€
JKCIIEPUMEHTA, B OOBSICHEHUHU, B OQOpPMIIECHUU PAOOThI, B COOJIOACHUM MPABWI TEXHUKUA O€30MaCHOCTH
pu paboTe ¢ BEHIECTBAMU U OOOPYJOBAaHHMEM, KOTOpPhIE HE MOXET HCIPAaBUThH Jake MO TpeOOBaHUIO
YAUTEIS.

O1eHKa CAMOCTOAITETbHBIX MMCHbMEHHBIX U KOHTPOJIBHBIX PadoT:
OTMeTKa «5» CTAaBUTCS, €CJIM YYEHUK: BBIOJTHUI padoTy 0e3 OMMOOK M HEJI0YETOB; JOIYCTHII
He 00J1ee OTHOTO HEIOYETA.

OrmeTKka «4» cTaBUTCS, €CJIM YYEHHK: BBITIOJHII paboTy MOJTHOCTBIO, HO JOMYCTHI He OoJee

OJTHOY HerpyOoi OMMOKYN 1 OJTHOTO HeoYeTa; Win He 0oJiee TBYX HEAOYETOB.

OTtmeTKa «3» CTABUTCS, €CJIM YYEHHK TPABWIHHO BBHITIOJHWII He MeHee 2/3 paboT Wid AOTYCTHI
He Oojiee ABYX rpyObIX OmIMOOK; WM He Oosee ofqHOW rpyOoil u OJHOM HerpyOol OIIMOKH M OJIHOTO
HeJo4YeTa; WK He 00Jiee ABYX-TPeX HErpyObIX OMMUOOK; HIIM OJTHON HErpyOOi OMUOKH U TPEX HEAOUYETOB;
WIH IIPU OTCYTCTBUM OIINOOK, HO MPU HATMYUH YETHIPEX-IIATH HEJOUYETOB.

OTmeTKa «2» CTABUTCS, €CIM YYEHHK: JOIYCTHJI YUCIO OIIMOOK M HEIO0YETOB MPEBOCXOIEe
HOpMY, IpU KOTOPOH MOJKET OBITb BBICTABIEHA OLIEHKA «3»; WM €CIU IPAaBUIbHO BBIIOJHWI MEHEe
MOJIOBUHBI PAOOTHI.



KpnTepnn BBICTABJICHUSA OLICHOK 3a MPOBEPOYHLIEC U KOHTPOJBHBIC TECTHI:
TCCTH, COCTOAIIUC M3 IIATH BOIPOCOB MOKHO HCIIOJIB30BATH IMOCJIC M3YYCHUA KaKI0I'0

Marepuana (ypoka). Tect uz 10—15 BonpocoB HCMONB3YETCS IJIsl MEPUOJUUECKOTO KOHTPOJIS.
Tect u3 20 — 30 BonpocoB HEOOXOIMMO HCIIOIb30BATh ISl MTOTOBOTO KOHTPOJIS.

[Ipu TectupoBanum Bce BepHbIe OTBETHI Oepyres 3a 100%, Toraa oTMeTka BbICTABIISAETCS
B COOTBETCTBUU C TAOIMIICH:

IIpoueHt BBINOJIHEHUS] OTMmeTKka

3aaHusl

95% wu Ooitee OTJINYHO

75-94%% XOPOIIIO

50-74%% yIIOBIIETBOPUTEIHHO
Menee 50% HEY/IOBJICTBOPHUTEITHHO




	Отметка «4» ставится в случае: Знания всего изученного программного материала. Умений выделять главные положения в изученном материале, на основании фактов и примеров обобщать, делать выводы, устанавливать внутрипредметные связи, применять полученные ...
	Отметка «2» ставится в случае: Знания и усвоение материала на уровне ниже минимальных требований программы, отдельные представления об изученном материале. Отсутствие умений работать на уровне воспроизведения, затруднения при ответах на стандартные во...
	Оценка выполнения практических (лабораторных) работ:
	Отметка «5» ставится, если ученик: правильно определил цель опыта; выполнил работу в полном объеме с соблюдением необходимой последовательности проведения опытов и измерений; самостоятельно и рационально выбрал и подготовил для опыта необходимое обору...
	Отметка «3» ставится, если ученик: правильно определил цель опыта; работу выполняет правильно не менее чем наполовину, однако объём выполненной части таков, что позволяет получить правильные результаты и выводы по основным, принципиально важным задача...
	Отметка «2» ставится, если ученик: не определил самостоятельно цель опыта; выполнил работу не полностью, не подготовил нужное оборудование и объем выполненной части работы не позволяет сделать правильных выводов; или опыты, измерения, вычисления, набл...
	Отметка «4» ставится, если ученик: выполнил работу полностью, но допустил не более одной негрубой ошибки и одного недочета; или не более двух недочетов.
	Отметка «3» ставится, если ученик правильно выполнил не менее 2/3 работ или допустил не более двух грубых ошибок; или не более одной грубой и одной негрубой ошибки и одного недочета; или не более двух-трех негрубых ошибок; или одной негрубой ошибки и...
	Отметка «2» ставится, если ученик: допустил число ошибок и недочетов превосходящее норму, при которой может быть выставлена оценка «3»; или если правильно выполнил менее половины работы.
	Критерии выставления оценок за проверочные и контрольные тесты:

