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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OMOJIOTHU TEOPETHIECKYIO OCHOBY
JUISL OTIPEICIICHHs TIOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOTO
npeamera «broorus» cocTaBuIM: KOHUENTyalbHble nonoxenuss @I'OC
COO o B3aUMOOOYCTIOBJICHHOCTH II€NIEH, COJAEpXKaHUS, PE3yIbTaTOB
oOy4eHHsT W TpeOOBaHWUN K YPOBHIO TOJATOTOBKH BBITYCKHHUKOB,
MOJIOKEHUST 00 O0O0mMX M[enaX | NPHUHIMMNAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oO0Iero oOpa3oBaHUS B
Poccuiickori deneparuu, a Takke MOJOKEHUS O CrieUpUKe OMOIOTHH,
e€ 3HAYCHWUM B TIO3HAHWUU OHKUBOM TPUPOJIBI H  OOCCICUYCHHH
CYyIIIECTBOBAaHMs uejoBedeckoro obOmiectBa. CoriacHO Ha3BaHHBIM
MOJIOKEHUSIM,  OTPEJEICHbl OCHOBHBIE (DYHKIIMM TPOrpaMMbl IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma no Guonoruu Ja€T MpeCTaBIeHUE O LETAX, 00 00IIe
cTpareruu  OOyYeHHs, BOCIHUTAHUS W  PaA3BUTHS  OOYYArOIIMXCS
cpencTBaMu yueOHoro npeamera «bruosorusy, onpenenser 00s13aTeaIbHoe
MPEMETHOE COJICPKAHUE, €TO CTPYKTYPY, pacupeiesieHue 1o pasiesaam u
TeMaM, PEKOMEHIIyEMYIO IOCJIEI0BATEeIbHOCTh U3YYEHHUS y4eOHOTO
Marepuana ¢ y4€TOM MEXIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKH  00pa3oBaTeNbHOTO TMpoIecca, BO3PACTHBIX OCOOCHHOCTEH
oOyyJarommxcs.

B mporpamMmMe mo Ouonoruu TakKe YUWUTHIBAIOTCS TPeOOBaHUS K
IUIAHUPYEMBIM ~ JIMYHOCTHBIM, METANpPEeJIMETHBIM H  MNPEIMETHBIM
pesynbTaTam oOydeHHs B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATEIILHON JCSATEIBbHOCTH/YUEOHBIX NEUCTBUI OOyYarOMIMXCSA 10
OCBOCHHIO COJIEpKaHUsI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme mo O6monoruu (10-11 xmaccel, 0a30BbIN YPOBEHB)
peaNn30BaH TMPUHIMI MPEEMCTBEHHOCTH B HW3YYE€HHWU OHOJIOTHH,
Onmaroymapsi 4eMy B HEW MPOCMATPHUBAETCS HAMPABIECHHOCTh HA Pa3BHUTHE
3HaHWM, CBS3aHHBIX C  (OPMUPOBAHMEM  ECTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHUS, IIECHHOCTHBIX OPHEHTAIMN JTUYHOCTH, DKOJOTHYECKOTO
MBIIICHUS, TPEACTABICHU O 30pOBOM O0pa3e KU3HU U OEpeKHBIM
OTHOULIEHHEM K OKpyXXarulen npupoaHou cpexne. Ilosromy Hapsny c
U3ydeHueM OoOIEeONMOIOTUYECKNX TEOPUid, a TaKKe 3HAHWM O CTPOCHUU
KUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B TMpOrpaMMe 10 OWOJOTHUU YJEJICHO BHHMAaHHE
WCIIOJIb30BAHUIO TIOMYYCHHBIX 3HAHUW B TOBCEAHEBHOW KU3HU IS
pelieHusl TNPUKIAJHBIX 33Ja4, B TOM 4YHCIE: NPO(HIaKTHUKA
HACJICJCTBEHHBIX  3a00JIEBaHMM  YEJIOBEKa, MEIUKO-TEHETHYECKOTO
KOHCYJIbTHPOBaHUSA, OOOCHOBAaHMS JKOJIOTHYECKH IEJIECO00pa3HOTO
MOBEACHUSI B OKPYXKAIOLIEW NPUPOAHOM Cpele, aHalIn3a BIUSHUSA
XO3STUCTBEHHON JEATEILHOCTH YEJIOBEKA Ha COCTOSHHE MPUPOJHBIX U
HUCKYCCTBEHHBIX OJKOCHCTEM. YCHUJICHHE BHUMAaHMUS K TMPUKIAJTHON
HarmpaBJIeHHOCTH YyuyeOHoro mpeamera «buonorus» MNPOAMKTOBAHO
HEOOXOJAMMOCTBIO 00€CTIeUeHUs YCIOBUW [JIsl PEIICHHS OJHOW U3
aKTyaJbHBIX 3aJ]a4 IIKOJIHLHOTO OMOJIOTHYECKOTO O0Opa30BaHUS, KOTOpAs
npeanojaraer  (GopMupoBaHwe Y  OOydYaOMIMXCA  CIIOCOOHOCTH
aIanTHPOBAaTbCI K  U3MEHEHHSIM  JUHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHPA.



buonorus Ha ypoBHEe cpegHero oOmiero oOpa3oBaHUS 3aHUMACT
BakHOe MecTo. OHa obOecrneunBaer (GOpMHpPOBAHHE Y OOYYaIOIIUXCS
MPEACTABICHUA O HAay4YHOW KapTUHE MHpa, paclmpser u o0oOmaer
3HAHHS O KUBOUM MPHUPOJE, €€ OTINYUTEIBHBIX MPU3HAKAX — YPOBHEBOU
OpraHW3allud U DSBOJIONWHU, CO3JAET YCIOBHUS JUIsl: TIO3HAHUS 3aKOHOB
KUBOM mpuponbl, QGopMupoBaHusi (YHKIIMOHATIBLHON TIPaMOTHOCTH,
HABBIKOB 3JI0pPOBOr0 M 0€30macHOro oOpasza >KU3HU, HKOJIOTHYECKOTO
MBIIIEHHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YEIOBEKY.

bonpmioe 3Haduenwe OWONOTUST WMEET TakKXKe ISl PEIICHUS
BOCITUTATEIBHBIX U PA3BUBAIOIINX 33]1a4 CPEIHETO O0IIero 0opa3oBaHus,
conmanu3anuu obyuaromuxcs. M3ydenwe Ouosiormu oOecrieunBacT
ycioBus 17151 GOPMHUPOBAHUS MHTEIJIEKTYATbHBIX, KOMMYHUKAIIMOHHBIX U
WH()OPMAIITMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET
WHTErpaliui OWOJIOTMYECKUX 3HAHWUW C TPENCTABICHUSAMH W3 JPYTHX
y4eOHBIX TMPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMUU U Treorpaduu.
Ha3Banubie moNOXKEHUST O TpelHA3HAYCHWH Yy4eOHOTO mpeaMera
«buonorus» cocTaBuIM OCHOBY JUIsSI ONIPEIETICHUS TIOJIX0/I0B K 0OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COACPKAHUSA, MPEACTABICHHOTO B IPOrpamMme o
OuMoNOTHN.

Ot60p comepkanusi yuebHoro npeamera «buonorus» Ha 6a3zoBoM
YPOBHE OCYIISCTBIEH C MMO3UIMHA KyJIbTypOCOOOpPAa3HOIO IOAXO0Ma, B
COOTBETCTBHHM C KOTOPHIM OOydYarouiuecss JOJDKHBI OCBOWUTH 3HAHUSA H
YMEHUsS, 3Ha4YuMble i1 (OpMHUpOBAHUS  OOMIIEH  KYyJBTYpHI,
OTIPEICIISIIONINE  aJIeKBAaTHOE TIIOBEJICHWE YEJIOBEKa B OKPYXKAIOIICH
MPUPOTHOM cpele, BOCTPEOOBAHHBIE B TOBCEIHEBHOW JKU3HU U
MpakTU4YecKon aesTenbHocTH. Ocoboe MECTO B ATOM cucTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEP’KaHUS, KOTOpPbBIE CIy>)KaT OCHOBOM IS
dhopMUpOBaHUS MPEICTABICHUN O COBPEMEHHOH €CTECTBEHHO-HAYUHOU
KapTMUHE  MHpa W IICHHOCTHBIX  OpPHUEHTAlMAX  JIMYHOCTH,
CIOCOOCTBYIOIINUX TYMaHU3AIUU OMOJIOTHISCKOT0 00Opa30BaHUsI.

CTpykTypupoBaHUE  COJAEpXKaHUsA  y4eOHOro  marepuaia B
mporpaMme 10 OWOJIOTMH OCYIIECTBICHO C Y4Y€TOM MPHOPUTETHOTO
3HAYCHUS 3HAHUN 00 OTIIMYUTETHHBIX OCOOEHHOCTSIX KUBOUM MPUPOJIBI, O
€€ YpOBHEBOW OpraHu3alvyd W 3BOJIONUU. B COOTBETCTBMU C 3TUM B
CTpyKType ydeOHoro mnpeamera «buonmorus» BbIIENEHBI CIEIYIOIHE
conepkatenbHble JUHUU: «buonoruss kak Hayka. MeToasl Hay4dHOTO
no3HaHus», «Kimerka kak Ouonormdeckas cucrtema», «Opranm3m Kak
Oouonornyeckas cucrema», «CuctemMa ¥ MHOTOOOpa3ue OPraHUYEeCKOro
MUpay, «IBOJIOLUS KUBOH TPHUPOABD», «IKOCUCTEMbI U MPHUCYIIUE UM

3aKOHOMEPHOCTH.
Hens wusydyenus yueOHOoro mnpemmera «buomnorus» Ha 06a30BOM
YPOBHE — OBJIAJICHUE OOYYAIOMIMMHUCS 3HAHUSMU O CTPYKTYpPHO-

(GYyHKIMOHATBHOM OpraHu3alMi >KUBBIX CHUCTEM pPAa3HOTO paHra W
npuOOpEeTEeHNE YMEHUW WCIOJIb30BaTh OTH 3HAHUS IS TPAMOTHBIX
JCHUCTBUHA B OTHOIICHHH OOBEKTOB J>KUBOW TIPUPOABI M PEHICHUS
Pa3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTikenue nenn u3ydeHus ydeOHoro mpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIMUMHKCS CUCTEMbl 3HAHUM O OHOJIOTHYECKHX
TEOpUSX, YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3ax, NpaBujax,
CITyaIIiuX OCHOBOH 71l POpMUPOBaHUS MPEACTABICHUI O €CTECTBEHHO-



HAy4YHOW KapTHHE MHpa, O METOJaX HAyYHOTrO MO3HAHWUA, CTPOEHUH,
MHOTOO0pa3 M OCOOCHHOCTSX KUBBIX CHCTEM pa3HOrO0 YPOBHS
OpraHu3alliy, BHIJAIOIMINUXCS OTKPHITHSIX U COBPEMEHHBIX UCCIEIOBAHUSIX
B OMOJIOTHUH;

dhopmupoBaHue y oOyyJarommxcs M03HABaTEIbHBIX,
WHTEJUICKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEW B TpOllecce aHaIM3a
JaHHBIX O MYTSAX Pa3BUTHS B OWOJOTUM HAYYHBIX B3IJISAOB, WACH U
MO/IXO0/I0B K M3yYECHUIO )KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNN;

CTaHOBJICHHE y 00yYaronuxcs 001me KyabTyphl, (yHKIIMOHATHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATh W OIICHUBATH SIBICHUS
OKPYKAIOIIEro MUpa >KUBOW MPHUPOABl HA OCHOBAHWW 3HAHWUW U OIIBITA,
MOJIYYCHHBIX TIPU U3yUYE€HUU OUOJIOTHH;

dbopMmupoBaHre Yy OOYy4YalOImUXCSd YMEHUW HILTIOCTPUPOBATH
3HAUCHHE OWOJIOTMYECKUX 3HAHWW B TMPAKTUYECKOW NESITEIbHOCTH
YeJIOBeKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHH U
arpoOHMOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEIIOBEKOM
KUBOU TIPHPOJIBI, HEOOXOIUMOCTH OEpPEeKHOrO0 OTHOIICHHS K HEH,
COONIONIEHUs DJTUYECKUX HOPM TMPU TMPOBEJACHUU OUOJIOTHYECKUX
HCCJICIOBAHMI;

OCO3HAHHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWN MJis TOBBIIMICHUS
YPOBHSI 3IKOJIOTHYECKOW KyJNbTYphI, i1 (OPMHUPOBAHMS HAYYHOTO
MHPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHWM M YMEHHMHA B TIOBCEIHEBHOM
KU3HU U1 OIICHKU TIOCIICJICTBUN CBOEH NIEATETLHOCTH MO OTHOIICHHUIO K
OKpYyXKaromied cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W
coOmroienne Mep NpodUIaKTUKU 3a00JIeBaHUI.

B cucteme cpennero obmiero oopazoBanus «buonorusy, nusydaemas
Ha 0a30BOM YypOBHE, SIBIACTCS O0S3aTENbHBIM YYE€OHBIM MIPEIMETOM,
BXOJSIIUM B COCTaB TmpeaMeTHou obOnactu «EcrecTBeHHO-HAy4dHBIE
MPEAMETBD.

Jlns m3ydeHuss OMOJIOTMM Ha 0a30BOM YPOBHE CPEIHEro OOIIero
oOpa3oBanusi otBoAuTcs 68 uwacoB: B 10 kiacce — 34 wyaca (1 vac B
Henemo), B 11 wimacce — 34 waca (1 4yac B Henmemo).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosorus kak Hayka.

buomornss kak Hayka. CBs3p OHOJIOTMHM C OOIIECTBEHHBIMH,
TEXHUYECKUMU W JPYTUMH €CTECTBEHHBIMU Haykamu, Quiocoduei,
ATUKOH, JCTETHKOM U mpaBoM. Pons Owonoruu B QopmMupoBaHUU
COBPEMEHHOI Hay4YHOU KapTUHBI Mupa. Cuctema OMOJIOTHYECKUX HAYK.

MeTonpl TO3HAHUS KUBOW MPUPOILI (HAOIIOACHUE, dKCIEPUMEHT,

OIMCAaHMUE, U3MEpEHHUE, Kiaccudukanus, MOJEIUPOBAHUE,
CTaTUCTUYECKass 00paboTKa JaHHBIX).

JemoncTpanum:

[Toprpetsr: Y. lapBun, I'. Menaens, H. K. Konsos, /Ix. Yorcon u
@. Kpuk.

TaGmuier u cxembl: «MeTo bl MO3HAHUS )KUBON TIPUPOJIBD.

JlaGopaTopHble U NpakTH4ecKue padoThbl:

[Ipaktuueckast pabora Ne 1. «Vcnonb3oBaHue pa3nMYHBIX METOOB
MIPU U3yYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPraHU3AIUSA.

JXuBble cuctembl (OMOCHCTEMBI) KaK MpPeaMEeT U3y4eHHUs] OMOIOTHH.
OTauume KUBBIX CUCTEM OT HEOPTraHUUYECKON TPUPOIBI.

CpoiicTBa OmocucTeM U UX pa3HOooOpaszue. YPOBHHM OpraHU3AIMH
OMOCHCTEM: MOJCKYJSIPHBIN, KJICTOYHBIM, TKaHEBBIA, OpraHU3MCHHBIH,
MOMYJISIIMOHHO-BUIOBOM, DKOCUCTEMHBIN (bmoreoreHOTHYECKUIA),
ouocdepHsbIit.

JlemoncTpanum:

Tabmuubr u cxembl: «OCHOBHBIE NPU3HAKHA SKU3HU», «YPOBHH
OpraHU3alMU KUBOU NPUPOIBD.

O6opynoBanue: Mmojesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM  COCTaB  KIETKH.  XUMHUYECKHE  DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

OyHKIMY BOABI 1 MUHEPAJIbHBIX BelllecTB B KieTke. [loanepxxanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEPHI
6enkoB. HezameHnMbIe U 3aMEHIUMbIE AMUHOKHUCIIOTBI. AMHUHOKHUCIIOTHBIH
cocTaB. YPOBHU CTPYKTYypbl O€IKOBOW MOJEKyIbl (MepBUYHAS,
BTOpUYHAsA, TPETUYHAs W YETBEPTUYHASA CTPYKTypa). XHUMHUYECKUE
cBoKcTBa OeNKOB. bronmornueckrue QyHKIUKM OCITKOB.

depmeHTH — OMoJIorHYecKue KataauzaTopbl. CTpoeHue GpepMeHTa:
aKTUBHBIA  TIeHTp, cyOctpatHas cneruduyHocTh. KodepMeHTsl.
Buramunsl. OTinnanst epMEeHTOB OT HEOPTaHUYECKUX KAaTaTH3aTOPOB.

VYrieBoasl: MOHOCaxapubsl (TJIIOKO3a, prubo3a U Jae30Kcuprub03a),
aucaxapubl (caxaposa, JIAaKT03a) U moaucaxapuibl (Kpaxmal, TJIMKOTeH,
1eJUTI0103a). bronornyeckre GyHKIMH yTIIEBOIOB.

JIunu e TPUTIIULIEPUBL, dbochomunubl, CTEpOUIBI.
[IunpodunbHO-THAPOGOOHBIE  CcBoOMicTBA. buomorumueckue  QyHKIUU
munuaoB. CpaBHEHHE YTJIEBOJIOB, OETKOB M JUMHUAOB KaK HCTOYHHKOB
SHEPIUMu.



Hyxkneunoseie kucnortsl: JJHK n PHK. Hykieornasl — MmoHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u Qynkmuu JIHK. Crpoenue u
¢bynkuuu PHK. Bunst PHK. AT®: ctpoenue u GyHKIuH.

[Mutonorus — Hayka o kierke. KiietouHass Teopusi — mHpuMep
B3aUMOJICUCTBUS HACH # (PaKTOB B HAy4YHOM I[IO3HAHUU. MeETOMbI
M3YUYCHHUS KIIETKHU.

Krnerka xak menoctHas kuBasi cuctema. OO0Ime npu3Haku KJIETOK:
3aMKHyTasi HapykHas MmeMOpana, moinekyisl JIHK kak renetmdeckuit
amnmapar, CucTeMa CMHTe3a Oenka.

Tunbl  KIETOK:  JyKapuoTHYecKass M IPOKApUOTHYECKas.
Oco0eHHOCTH CTPOCHHS MPOKAPHUOTUYECKON KieTku. KiierouHas creHka
Oaktepuil. CTpoeHHE JYKapUOTHUYCCKOW KIEeTKH. OCHOBHBIEC OTIUYHS
PACTUTENBHON, ’KUBOTHOU U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKa,
TIIMKOKANKKC, X (GyHknuu. [lnazmatndyeckas memOpaHa, e€ CBOWMCTBa U
¢bynkuuu. [{urormasma u e€ opranousl. OqHOMEMOpPAHHBIE OPTAHOU/IBI
kietku: OIIC, ammapat T'onbmxu, Ju3ocoMbl. IlomyaBTOHOMHBIE
OpraHouJbl  KJIETKU: MHUTOXOHAPHUM, Iuactuabl. lIpoucxoxneHue
MUTOXOHAPHUA W TutacTui. Bunbl mnactua. HememOpaHHBIE OpraHOUIBI
KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTHKH.
@yHKIMH OPraHOUJIOB KJIETKU. BrirroueHus.

Anpo — perynsTopHbli 1eHTp KieTku. CTpoeHue sapa: siaepHas
000J104Ka, KapruoIuIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JemoncTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilnelinen, P.
Bupxos, /Ixx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammbl: «PacnipeneneHne XuMUYECKUX AJIEMEHTOB B HEKUBOU
npupoe», «PacnpeneineHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuuer u cxemsl: «llepuognueckas TabnuIa XUMHYECKUX
aneMeHToB», «CTpoeHHe MOJeKyJNbl BoAbl», «buocunres Oenkay,
«Ctpoenue moinekyinbl Oenka», «Ctpoenune pepmenta», «HyknenHoBsie
kucinotel.  JJHK», «Ctpoenne momekyinbl ATO», «CrtpoeHue
AYKapUOTUYECKOUN KIeTKN», « CTpOCHUE KUBOTHOU KIETKW», «CTpoeHue
pacTUTENbHOU  KIETKW», «CTpoeHHEe NPOKAPUOTHYECKOM KIIETKWY,
«Ctpoenue sisipa KIETKN», « Y TIeBOAbD, «JIumuabh».

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJIOBaHUE  JUIS
MPOBEACHUSA HaOJII0ICHUH, U3MEPEHNH, AOKCIEPUMEHTOB,
MUKPOIPENapaThl paCTUTEIbHBIX, ’KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopnass pabora Ne 1. «lM3ydeHume KaTaIUTHIECKOM
aKTUBHOCTU (DEpMEHTOB (Ha IPUMEpPE aMUJIa3bl WIIM KaTalas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHwe CTpPOCHHS KIIETOK
pacTeHul, KMUBOTHBIX W OakTepuil 1MOJ MHUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIpenaparax U UxX OMUCaHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOmeH BemecTB, WM MeTa0oIu3M. ACCUMUIAIUS (TUIaCTUYECKUMA
OOMEH) W JUCCUMWIAIUS (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI
eANHOrO mporiecca MeTaboau3ma. Poiab 3aKOHOB COXpaHEHHUS BEIIECTB U
SHEPTYU B MOHUMAHUU METa0o0IM3Ma.



Tunbr oOMeHa BemiecTB: aBTOTPO(MHBIM M TreTepoTpodHBIA. Ponb
(dbepMeHTOB B 0OMEHE BEIIIECTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

dotocunTe3. CBeroBas U TeMHOBas (a3bl (oTocuHTE3a. Peakimu
dborocunTeza. DhdeKkTUBHOCTL (GoTOoCHHTE3a. 3HAYCHHE (POTOCHHTE3A
JUIsl KM3HU Ha 3emsie. BriusiHue ycnoBwii cpenbl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBITIICHUS €T0 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3.  XeMOCHHTe3upylonme  Oaktepun.  3HAUYCHHE
XEMOCHUHTE3a JJIsl )KM3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KiIeTke. PacmiensieHue BeIecTs,
BBIJICJICHUE W  aKKyMYJHPOBAaHUE DSHEPruM B  KIETKE. OTalbl
JHEpreTUdYeckoro ooOmeHa. [ukonus. bpoxxkeHne u  ero  BHUIBI.
Kucnopoanoe okucieHue, Wi KIETOYHOE AbiXxaHue. OKHUCIUTEIbHOE
dhochopunupoBanue. IhHEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

Peakuum maTpudHoro cunresa. I'enernyeckas nadopmanus n JJHK.
Peanuzanus renerndyeckoit nHpopManuu B KieTke. ['eHeTrnueckuii Koa u
ero cpoucrtea. Tpanckpunuus — matpuunbld cuare3 PHK. Tpancisinusa —
OouocunTe3 Oenka. Jtambl TpaHcasiuu. KomupoBaHue aMHHOKHCIOT.
Ponb pubocom B OnocuHTE3€e OEKa.

Heknerounsie ¢opmbl Ku3Hu — BUPYCHl. McTopus OTKphITHS
BupycoB (/[I. U. NBanoBckuii). OcOOEHHOCTH CTPOEHUS U >KU3HEHHOTO
nuKia BHUpPycoB. bakrtepuodaru. bonesnn pacteHudl, KUBOTHBIX U
YeJIOBEeKa, BBI3BIBAEMBbIE BUpycaMu. Bupyc mmMmyHOmedUIIMNTA YETOBEKa
(BUY) — Bozoymautens CIIMla. OGpaTtHas TpaHCKPUIILIUS, PeBEpTa3a H
uHTerpasa. [IpodunakTruka pacnpocTpaHeHUsI BAPYCHBIX 3a00J1€BaHUH.

JemoHncTpanum:

[Toptpetsi: H. K. Konsuos, J1. . UBanosckuii, K. A. Tumupsses.

Tabmuer uW cxembl: «Tunel  nmTaHusy, «MeTadoau3zmy,
«MuUTOXOHIPUD, «OHEpPreTUYeCcKuit oOMen, «XJI0pOILIACTY,
«Dorocunre3», «Ctpoenue JIHK», «Ctpoenune m GyHKIMOHUPOBAHUE
reHa», «Cunrte3  Oenka», «[eHernmueckuii  kom», «Bupych»,
«bakrepuodarm», «Ctpoenue u >xu3HeHHBIM 1Mk Bupyca CIIN]a,
oakrepuodaray, «Pemmkarus JTHK».

O6GopynoBanue: Moaenu-ammiukanuun — «Yasoenne JHK m
TpaHCcKpunius», «buocuntes Oenkay, «CTpoeHUE KIETKW», MOJEIb
crpykrypsl JJHK.

Tema S. Pa3smHokeHMe W HMHIAUBHAYAJbHOE PpPa3BUTHE
OPraHM3MOB.

Kierounbiii 1Mk, WM JKM3HCHHBIM UK KieTkd. MHTepdaza u
muto3. [Iporeccs, mporekatomue B uHTep(daze. Permukanus — peakius
MarpuuHoro cunre3a JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN HA0Op
— KapuoTun. JIMMIOMIHBIA W TaljIOMIHBIA XPOMOCOMHBIE HAOOPBHI.

XpomaTuisl. [utonornueckue OCHOBBI Pa3MHOXKEHUS u
WHAWBUIYAIIBHOTO Pa3BUTHUS OPTaHU3MOB.
Henenne knetku — Muto3. Craauum wmutosa. IIporecchl,

MPOUCXOIAIINE HAa Pa3HbIX CTaAUAX MHTO3a. BHOJIOrMYecKkuili cMmbICH
MHUTO3A.

[Iporpammupyemasi rudenb KIETKU — aromnTo3.

@DopMBbI pa3MHOKEHUSI OPTaHU3MOB: OECTOJI0e U TOJIOBOE. Bubl
0ecrosoro pa3MHOXEHUS: JIeJIEHWE HaJBOe, IIOYKOBAaHUE OJHO- H
MHOTOKJIETOYHBIX, CIMOpO0Opa3oBaHKWe, BEreTaTUBHOE pPa3MHOXKEHUE.



HckycCcTBEHHOE  KIIOHMPOBAHME OPraHUM3MOB, €ro 3HA4Y€HUE s
CEJICKLIUH.

[TooBoe pazMHOKEHHE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, mpoUCXOIAIIME HA CTaAUSAX
mernosza.  IloBegenme  xpomocom B Meumosze.  KpoccuHrosep.
buonornuecknii CMbICIT M 3HAYEHUE MEWO03a.

['ameTtorenes — mporecc oO0pa3oBaHUs TOJOBBIX KJIETOK Yy
KUBOTHBIX. [l0NIOBBIC XKene3bl: CEeMEHHUKU M sudHuKU. OOpa3oBaHue U
pa3BUTHE TOJIOBBIX KIETOK — raMer (CrepmMaTo30ui, SUIIEKIeTKa) —
cnepmartoreHe3 U OBOoTeHe3. OCOOCHHOCTH CTPOEHUS SUIIEKIETOK H
crepmaro3ouioB. Omiogorsopenue. [lapreHorenes.

NunuBunyanbHoe  pa3Butue  (OHTOTeHE3).  OMOpHOHAIBHOE
pasButue (AMOpHOreHe3). OTambl SMOPHOHAIIBHOTO PAa3BHTHS Yy
MO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHWE, TacTPyJAlMs, OPTraHOTeHe3.
[TocTamOproHanbHOE pa3BUTHE. THIBI TOCTOIMOPHUOHAILHOTO Pa3BUTHS:
npsiMoe, HemnpsiMoe (IMYMHOYHOE). BiMsiHue cpelnbl Ha pa3BUTHE
OpraHu3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 ILBETKOBOIO PACTEHUS:
CTPOEHUE CEMEHHM, CTAaJIUH PA3BUTHS.

JemoncTpanum:

Tabmuuer u  cxembl: «@DOpMBI  Pa3MHOXKEHHSI OPTaHU3MOBY,
«/IBOMHOE OILUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereratuBHOE
pa3MHOXEHUE pacTeHui», «Jlemenue kierku Oakrepuit», «CTpoeHue
MOJIOBBIX KJIETOK», «CTpOeHHE XpOMOCOMBI», «KIIETOUHBIN LUK,
«Permmukamua JHK», «Mwuro3», «Mewnos», «lIpsmoe u Hemnpsimoe
pa3BuTue», «l'aMeToreHe3 y MJIEKOMUTAIOLUX U YeI0oBeKay, « OCHOBHbBIE
CTaJIu¥ OHTOTECHE3A.

O6opynoBanne: MHUKPOCKOI, MUKpompenapatbl «CrepMaTo30uIbl
MJICKOITUTAIOLIETOY, «SHleKieTka Milekonuraromero», «Kapuokunes B
KJIETKax KOpeIlKa JyKa», MarHuTHas MOJeJb-aliiukanusa «Jlenenue
KIIeTKm», mojaenb JJHK, moaens meradazHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4ecKue padoThbl:

Jlabopatopuasi pabora Neo 3. «HaOmromenwe MuTO3a B KIETKaX
KOHUYMKA KOpEUIKA JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHast pabora Ne 4. «/3ydeHne CTpOEHUs MOJOBBIX KIETOK
Ha FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTh 1 KBMEHYHBOCTH OPraHU3MOB.

IIpenmer m 3agaum reneruku. Mcropus pasButus reHetuku. Posip
IUTOJIOTUM W OSMOPHOJIOTMM B CTAHOBJICHUM TEHETUKHU. Bkian
POCCHIMCKMX M 3apyOEKHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeToibl
TeHETUKN (THOPUIOIOTHUECKUH, IUTOTEHETUYECKUNM, MOJIEKYISIPHO-
reHeTuyeckui). OCHOBHbIE TE€HETHMYECKHE TOHATUA. | eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJEJOBAaHUS MPU3HAKOB, YCTAaHOBJIEHHbIE I
Mengenem. MoHoruOpugHOE CKpeIMBaHUE. 3aKOH €IMHOOOpa3us
ruOpu 0B TEepBOrO TMoOKoieHus. I[IpaBuino momuHupoBaHUS. 3aKOH
pacuieruieHuss npu3HakoB. l'mmore3a wyucrorel ramer. llomHoe wu
HEIMOJIHOE JIOMUHUPOBAHUE.

JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBHCHUMOTO HACJIEeIOBaHUS
npu3HaKkoB. lluToreHeTnyeckre OCHOBBI AUTUOPHUIHOTO CKPEIIUBAHUS.



AHanuzupyrouiee ckpeuuBanue. Vcnosib30BaHHE  aHAIU3UPYIOLIETO
CKpENIMBAHUS JUIsl ONIPEICIICHHS] TEHOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpuszHakoB. Pabora T. Moprana mo
CLUEIUICHHOMY HAacJEJOBAaHUIO T'€HOB. HapylieHue cueruieHuss reHoB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTHU. [ eHeTnyeckue KapThl.

I'enetuka mona. XpOMOCOMHOE ONpPEACIICHUE MoJia. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbIE U T€TEPOraMETHBIE OPraHU3MBL.
HacnenoBanue npu3HakoB, CLHETUIEHHBIX C ITOJIOM.

N3menunBOoCTh. Buabl HW3MEHYMBOCTU: HEHACJIEACTBEHHAs U
HaclleACTBeHHasdA. Poiib cpenpl B HEHACIEICTBEHHOM W3MEHYMBOCTH.
XapakTtepuctuka MOIU(PUKANMOHHOW W3MEHUMBOCTU. BapuanmoHHBbIN
pax WU BapuanuoHHas KpuBag. Hopma peakuum — npu3Haxa.
KosmuecTBeHHBIE M KA4E€CTBEHHBIE MNMPU3HAKA U MX HOPMA PEAKIUU.
CaoiicTBa MOIU(DUKAITMOHHON U3MEHYUBOCTH.

Hacnencrennas, 15810 FEHOTUITHYECKAas, U3MEHYHUBOCTb.
KombOuHaTuBHAs M3MEHUYHMBOCTH. Melo03 M IOJOBOM IPOIECC — OCHOBA
KOMOWHATUBHOM  W3MEHYMBOCTH.  MyTallMOHHAass  HM3MEHYUBOCTb.

Knaccudukanus myrtanmii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa
U MPUYUHBI MyTanuii. MyTtarenHbsie (hakTopbl. 3aKOH TOMOJIOTHYECKUX
pAI0B B HacyieACTBeHHOM n3MeHunBocty H. 1. BaBumoga.

Bresanepnas HacneACTBEHHOCTh U U3BMEHUYNUBOCT.

I'enetuka uenoBeka. Kapuotun uenmoBeka. (OCHOBHBIE METOJIbI

T'C€HETUKH 4EJI0BEKA: reHeaJOrunueCcKui, OJIM3HEIOBBIH,
[IUTOTCHETUYECKUH,  OHOXMMHUYECKUH,  MOJCKYIAPHO-TCHETUICCKHIMA.
CoBpeMeHHOE OIPEICIICHUE FEHOTHIIA: ITOJITHOTEHOMHOE

CEKBCHUPOBAHUE, T'€HOTUIIMPOBAHKWE, B TOM uucie ¢ nomombro [ILP-
ananu3a. HacnencrtBeHHble 3a00j€BaHUs YEJIOBEKA: TeHHBbIC OOJIE3HH,
0OJIE3HH C HACJEICTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTudyeckrue U reHepaTiuBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHIUTIBI 310pOBOTO 00pa3a KWU3HH, JUATHOCTHKU, MPOPUIAKTUKH U

JIeUCHUS I€HETUUECKUX 0oJIe3HEI. Menuko-reHeTHYeCKOoe

KOHCYJIbTUPOBAHUE. 3HaueHue MEIUIIMHCKON T€HETUKU B

MPEIOTBPAICHUH 1 JICYCHUN TCHETHYECKUX 3a00JICBaHNN YeIOBEKa.
JlemoncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UeTBepuUKOB,
H. B. Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmumer u  cxeMbl: «MOHOTHOpHUIHOE CKpEIIMBAaHHE M €ro
LIATOTE€HETUYECKass  OCHOBa»,  «3aKOH  pacHIeIUIeHUuss HW  €ro
IIUTOTEHETUYECKAasi OCHOBa», «3aKOH YHUCTOTHI TameT», «Jurubpumnoe
CKpEILUBaHUEY, «IuTonornueckue OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3», «B3anMOIEUCTBUE aJUICIbHBIX T'€HOBY,
«l'eHeTnyecKkre KapThl PACTEHUN, KUBOTHBIX U YEJOBEKa», «l'eHeTuka
noia», «3aKOHOMEPHOCTH HACIEIOBAHUS, CILEIUIEHHOTO C IOJOMY,
«KapuoTtunel 4yenoBeka U JKUBOTHBIX», «BHIBI HW3MEHUYHUBOCTHY,
«MoaudukanmonHas U3MeHUIUBOCThY», «HacnenoBanue pesyc-axropay,
«I'enernka rpynn KpoBmw», «MyTalMOHHAs U3MEHYUBOCTD.

O6opynoBaHue: MO/IeNTU-aNIIuKaI N «MoHorubpuaHoe
ckpemBanue»,  «Hemomnoe — gommHHMpoBanue»,  «JlurubpumaHoe
ckpeluBanuey, «llepekpéct XxpoMocom», MUKPOCKOI U1 MUKPOIIpEnapar



«po3odpuna» (Hopma, MyTtanuu (OpPMBI KPBUIBEB U OKPACKH Tela),
repbapuii «['opox moceBHOIN.

JlaGopaTopHble U NpaKkTH4ecKue padoThbl:

Jlabopatopnass pabora Ne 5. «l3ydyenwme  pe3ynbTaToB
MOHOTHOPHUIHOTO W JUTHOPUIHOTO CKpEIIMBaHUS y JpO30(puiIbl Ha
rOTOBBIX MUKpOIMpenaparaxy.

Jlabopatopnass pabora Ne 6. «M3ydenne wmoauduKanmoOHHON
M3MEHYMBOCTH, IOCTPOCHHE BapUALIMOHHOTO psAJa M BapUallMOHHOU
KPUBOW.

Jlabopatopnasi pabora Ne 7. «AHanu3 myTtauuid y Apo3oduiisl Ha
rOTOBBIX MUKpOMpenaparaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCTIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexknusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HaykKa M MPOLECC. 3apOXKIACHUE CEIEKIUU U
noMectukanusa. Yuenue H. M. BaBuiioBa 0 neHTpax NMpPOUCXOXKICHUS U
MHOTO00pa3usi KyJbTypHBIX pacTeHuil. LleHTpel mpoucxoxaeHus
JOMaIIHUX )KUBOTHBIX. COpT, MOPO/Ia, ITAMM.

CoBpeMeHHbIE METOJIbl CEJICKIMU. MacCOBBI W WHAWMBUIYAJIbHBIN
OoTOOpHl B CEJIEKIMU pacTeHuid M KUBOTHBIX. OIllEHKa JKCTepbepa.

bnuskopoacTBeHHOE CKpelMBaHWe — WHOpUAWHT. Ywucras JIUHUS.
CkpemuyBanve 4YUCTHIX JuHUA. [eTeposuwc, wiam rubOpumHas cuia.
HeponctBenHoe — ckpemmBaHue  —  ayTOPHJIMHT. Otnanénnas

ruOpuau3anust U e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 W IMOJy4YeHUE
MOJUIUIONIOB.  JIOCTMKEHHMSI CEJIEKUIMH PACTEHUM, JKUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpacip MPOU3BOJACTBA. [ €HHAsT MHKEHEPUS.
Oramnbl co3nanusi pekomOuHanTHOM JIHK um TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxeHnepus. Kierounesie KyJabTypbl. MUKpPOKIOHAIBHOE
pasMHOXXeHue  pacteHnil.  KioHupoBaHue  BBICOKOIPOTYKTHUBHBIX
CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJIOTMYECKUE U ITHUYECKHUE
npoOiemer. MO — reHeTndecku MOAUQPUITUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpauuu:

[Toprpersr: H. 1. BaBunos, 1. B. Muuypumn, I'. /{. Kapneuenko, M.
@. MBaHOB.

Tabmuuer u  cxembl: kapta «lleHTpBl TPOMCXOXKICHUS W
MHOTO00pa3usi  KyJbTYypHBIX  pacteHuid», «llopompl  gomamHuUX
KUBOTHBIX», «CopTa  KyJIbTYpHBIX  pacTeHui», «OtrnanéHHas
THOPHUIN3AIIHS, «PaboThI akajgeMuka M. (O} HBanoBay,
«JTomumnonnus», «O0BEKTH OMOTEXHOIOTHIY, «KIIeTOUHbIE KyIbTYPHI U
KJIOHUpOBaHKe», « KoHCTpyrnpoBaHuEe U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MYJSDKH TUIOJIOB U KOPHETUIOAOB JUKUX (POpM H
KyJbTYpHBIX COpPTOB pacTeHuid, repOapuii «CeabCKOX035HCTBEHHbIE
pacTeHusD.

JlaGopaTopHble U NpaKkTH4ecKue padoThbl:

Okckypeust «OCHOBHBIE METO/IbI M JOCTHXKEHUS CENIEKIIUU PACTEHUIM
M OKHBOTHBIX (HA CEJNEKIMOHHYIO CTaHIUIO, IUIEeMEHHYIO (epmy,
COPTOMCHBITATETILHBIN YYacCTOK, B TEINTIMYHOE XO3SHUCTBO, JTaOOPATOPUIO
arpOyHUBEPCHUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC



Tema 1. DBoJIIOIIUOHHASE OMOJIOTHS.

[Ipennoceuiku BO3HUKHOBEHUS 3BOJIFOIHOHHOMN TEOPUHU.
OBoNIONMOHHAs Teopuss W e€ Mecro B Ouonmornu. Bimsaue
HBOJIFOIIMOHHON TEOPHUH HA Pa3BUTHE OUOJIOTHH U IPYTUX HAYK.

CBuerenscTBa HBOJTIOIUH. [Taneontonornyeckue:
MOCJICIOBATEILHOCTh ~ TOSBJICHHUSI BUJOB B  MAJCOHTOJIOTHYECKOMN
neronucH, nepexoaHsie ¢Gopmbl. buoreorpaduueckue: CXOACTBO U
paznuyne GpayH u Gprop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3Inuvs 3MOPHUOHOB pPa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYJIUMEHTApHBIC OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-
OMOXUMUYECKUE: CXOJCTBO MEXAHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX
MeTabOJMYECKUX MyTEeH y BCEX OPraHNU3MOB.

DBOJIIOLIUOHHAS TeopUs 4. JapBuHa. [Ipennoceuiku
BO3HMKHOBEHUS JapBHHHU3MA. J[BWIKYIIME CUIIBI HBOJIIOIUMU BHUIOB IIO
HapBuHy (M30BITOYHOE Pa3MHOXKEHUE TPU OTPAHUYCHHOCTH PECYPCOB,
HeompeAenéHHass  M3MCHUMBOCTh, OOpp0a 3a  CYIIECTBOBaHWE,
€CTeCTBEHHBIN 0TOOD).

Cunternueckass Tteopusi dBomonuu  (CTD) um  e€ ocCHOBHBIE
MOJIOKEHUSI.

MuxkpoaBostorus. [lomymsius kak eAMHUIA BUAA W SBOJIOLUU.

JBumxymue cuibl (GakTopsl) SBOJIONMKA BHUAOB B MPHUPOJIE.
MyTalnoHHbIE ~ Tporecc M KOMOWHATUBHAsT  M3MEHYUBOCTD.
[TonynsaumroHHbIe BOJHBI U Ipeiid reHoB. M3osmus 1 Murpaus.

EcrtecTBeHHBIlT 0TOOp — HampaBistomuid (GakTop HBOJIOIUU.
@DopMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3ysbTaT JBOJIIOIUH.
[Ipumepst  mpucmocobiieHuii 'y  opraHu3MoB.  ApoMopdo3sl U
UIN0A TN TAIIHH.

Bun u Bumgoo6pazoBanue. Kputepum Buma. OcHOBHBIE (POpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MaxkposBoJronus. ®opmbl JBOJIIOLIUU: dunernydeckas,
JTVUBEpPTeHTHAs,  KOHBEpPreHTHas, mapamiensHas.  HeoOpaTtumocThb
HBOJTIOIUH.

[Tpoucxoxienue oT HECIEeaTu3uPOBAHHBIX MPEIKOB.
[Iporpeccupytoias cnenuanu3anus. AJlaTUBHAS paualiysl.
JlemoncTpanum:

IToptpersl: K. Jlunneit, XK. b. Jlamapk, Y. [apsun, B. O.
Kogsanesckuit, K. M. bap, 3. I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabmuuer 1 cxembl: «Pa3BuTHE OpraHMueckoro Mupa Ha 3emiey,
«3apoAplllid MMO3BOHOYHBIX KUBOTHBIX», «ApPXEONTEPUKC», «DOpMbI
00prOBI 3a cymiecTBoBaHue», «EcTecTBeHHBI 0TOOpPY», «MHOTOOOpasue
COpPTOB pacTeHui», «MHOTO0Opa3ne mopoa KUBOTHBIXY, «llomymsiuny,
«MyTanmonHasi MU3MEHYUBOCTBY, «Apomopdossi», «amoamantanumy,
«O0mas nerenepanus», «JBrwkymme cuibl dBomonuny, «Kapra-cxema
mapmipyTta nyremectBus Y. Jlapsuna», «bopnba 3a cyiecTBOBaHHEY,
«IIpucrnocobaeHHOCTH OpraHU3MOBY, «I"eorpaduueckoe
BUJI000pa30BaHUEy, « IKOJIOTHIECKOE BHI000pa30BaHHUE.

OOopynoBaHue: KOJUICKIIMS HACEKOMBIX C DPa3jIMYHBIMUA THUIIAMH
OKpacku, HabOp TUIOJOB M CeMsiH, Koyuiekuus «lIpumepbl 3ammTHBIX



MPUCTIOCOOJICHU y IKUBOTHBIX», MOenb «OCHOBHBIC HaINpPaBICHUS
HBONIOIUKY), OOBEMHasgs Mmonenb «CTpoeHHEe TOJOBHOTO  MO3ra
[TO3BOHOYHBIX .

buoreorpaduyeckas  kapra  mupa,  KoUeKmus — «DopMbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTEHUI», MOAEINb alllIuKaIUs
«ITepekpéct XxpoMocoM», BIIaKHbIE TIpenapaThl «Pa3BuTre HACEKOMOT 0,
«PazButne marymkun», Mukpomnpenapar «/Ipozoduna» (Hopma, MmyTanuu
(OpMBI KPBUIBEB M OKPACKH TEIa).

JlabopaTopHble U NpaKkTH4ecKue padoThbl:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHIIOB TIO
MOP(OIOTUYECKOMY KPUTEPHIOY.

Jlabopatopuass pabora Ne 2. «Ommcanwe npUCIIOCOOIECHHOCTH
OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HN Ha 3emuie.

JloHaydHble TIPEACTABICHUS O 3apOXKIECHUM KU3HU. HayuHble
TUIOTE3bl BOBHUKHOBEHUS JKM3HU Ha 3emiie: aOMOTreHe3 U MaHCIEepMUsl.
XuMuueckas 3BOJIIOIMS. AOMOTEHHBIN CHHTE3 OPraHUYECKHUX BEIIECTB U3
HEOPraHUYECKUX. OKCHEPUMEHTAJIbHOE TMOJTBEPKICHUE XUMUYECKOU
sBoJironi. HadasnpHbple JTanbl OHOJIOTMYECKOW DBOJMIOLMH. | Mmoresa
PHK-mupa. @opMupoBanne MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHUE
nporokyieTku. [lepBble kieTkm W ux 3Boiouus. PopmupoBaHue
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emie mo spaM W nepuoaam. Karapxeil.
Apxelickas u npotepo3oiickast 3pbl. [laneo3olickas 3pa u €€ nepuombl:
KeMOpHUHCKHIA, OpPZIOBUKCKHH, CUITYPUHCKHUM, JICBOHCKUH,
KaMEHHOYTOJIbHBIN, [IEPMCKUU.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3oiickasg spa m €€ mnepuojbl: MaJCOr€HOBBIA, HEOTCHOBBIN,
AHTPOIIOr€HOBBIM.

XapaKkTepuCTUKa KIMMaTa U Fe0JIOTHYECKUX IpoieccoB. OCHOBHBIE
ATamnbl BOJIOIHMH PACTUTEIHHOTO U JKMBOTHOTO MHpa. ApomMopdossl y
pacTeHHil W >KUBOTHBIX. llosiBieHHME, paclUBET W BbIMUpAHUE TPYII
KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro MHpa KaK OTPAXKEHUE HBOJIOLIHH.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIIbI OPraHU3MOB.

OBOJIIOIMSA  4YeJlOBEKa. AHTpONOJIOrMs Kak Hayka. Pa3Burue
MPEJICTABJICHUN O TNPOUCXOXKACHUHU 4YeJIOBEKa. MeTroapl u3ydeHus
anTporniorene3a. CxoacTBa M pa3iMyusg YEJIOBEKAa U KMUBOTHBIX.
CucteMaTuuecKoe MoJIOKEHUE YEIOBEKA.

HBuxymue cunbsl (paxTopbl) aHTpomoreHe3a. HacnenctBennas
M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOpP. OOIecTBeHHBI 00pa3 >KHU3HHU,
M3TOTOBJICHUE OPYIHI TPyJa, MBIILICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH,
UYenosek ymenslil, YenoBek NpsiMoxoasun, YeloBek HeaHAepTaabCKUi,
Uenosek  pasymubii. Haxogku  UCKOmaeMbIX  OCTaTKOB,  BpeMs
CYILIECTBOBAaHMsI, 00JIACTh pacHpoCTpaHeHHUs, 00bEM TOJIOBHOTO MO3ra,
o0pa3 »KU3HH, OPYIUsL.

YenoBeueckue packl. OCHOBHBIC OOJIBIIIME PAChl: €BPOICOUIHAS
(eBpaswmiickasi), HErpo-aBCcTpajgouaHas (PKBaTOpHUANIbHAS), MOHTOJIOUAHAS
(a3uaTcko-amepuKaHckas). YepTsl MpUCIIOCOOICHHOCTH MPEACTaBUTENCH



YEeJIOBEYECKMX  pac K  YCIOBHUSIM  CyllecTBOBaHUsS.  EIMHCTBO
yesnoBevyeckux pac. Kpuruka pacusma.

JlemoncTpanum:

IToptpersl: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I
Opwu, Y. JlapBuH.

Tabmuiel ¥ cxeMbl: «Bo3uukHOBeHHMe COJHEUHOH CHUCTEMBIY,
«Pa3BuTHe opraHnueckoro Mupa», «Pacrurenbnas kierka», « KuBoTHas
kietka», «lIpokapuoruueckass kierka», «CoBpeMeHHas cucTeMa
OpraHuyecKkoro mupa», «CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHUS
YyelioBeKa M YeNOBEKOOOpa3HbIX  00e3bsin», «OCHOBHBIE MecTa
MaJ€OHTOJIOTHYECKUX HAaXOJO0K MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBuenmme moan», «/peBHue mroam», «llepBble coBpemMeHHbIE
Toan», «HenoBeyecKue pachh».

Oo6opynoBanue: mymspku «lIpoucxoxiaeHue yenoBeka» (OIOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIa, HeaHIepTajblia, KPOMAaHbOHILIA), CJICTIKU
WM U300pa)KeHNs KaMEHHBIX OpYJIui NMEepBOOBITHOTO YeloBeKa (KaMHU-
YOIImepsl, pyomia, ckpebia), TeOXpOHOJIOTHIecKas: Ta0iuia, KOJUISKIIU
«@OpMBbI COXPAHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U NpaKkTH4ecKue padoThbl:

[Ipaktuueckass padora Ne 1. «/3ydyeHne HCKOMAEMBIX OCTATKOB
PACTEHHI U )KUBOTHBIX B KOJUICKIIUSX.

OKCcKypeust «DBOJIIOLMA OPraHMYecKoro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHbIN UM KPACBETUECKHUI My3€id).

Tema 3. Opranu3mbl ¥ OKpYy:Kaomias cpeaa.

DKoylorusi Kak Hayka. 3ajaud M pa3feibl 3KOJIOruu. MeTojsl
AKOJIOTMYECKUX  HUCCIENOBAaHM.  DKOJIOTMYECKOE  MHPOBO33PEHHUE
COBPEMEHHOI'0 YEJIOBEKa.

Cpensl oOuTaHMs OpPraHW3MOB: BOJIHASA, HA3EMHO-BO3yIIHAS,
MMOYBEHHAs!, BHyTPUOPTaHU3MEHHas!.

Okonoruueckne  Qakropel.  Kriaccubukamuss  IKOJIOTHYECKUX
(hakTOpoOB: aOMOTHYECKHE, OMOTHYECKHE M aHTPOIOreHHBIC. JleicTBUE
AKOJIOTHYECKUX (PaKTOPOB HA OPTAHU3MBI.

AbGuotnueckue  (akTOphl:  CBET, TEMIIEpaTypa, BIIAXKHOCTb.
®doronepuoauzm.  IlpucrmocobiieHnss  opraHu3MOB K JICHCTBHIO
abnotnyeckux (akTopoB. bruonorndeckue puTMel.

buotnueckue Qaxropel. Bumgbl OMOTHYECKHMX B3aMMOJICHCTBHIA:
KOHKYPEHIIUs, XWUIHUYECTBO, cUMOM03 u ero Qopmel. [lapazutuswm,
Koolepauus, MyTYyaJIn3M, KOMMEHCaJIU3M (KBapTUPAHCTBO,
HaxXJICOHUYECTBO). AMEHCANM3M, HEUTpanu3M. 3HAYCHHE OMOTHYECKHUX
B3aMMOJICUCTBUN JJIsI CYLIECTBOBAaHMSA OPraHU3MOB B MPHUPOJIHBIX
co0O01eCTBaX.

OKOJIOTUYECKUE  XAPAKTEPUCTUKU  TOIYJISLHH. OcHoBHbIE
MOKA3aTeNn MOMYJALMUU: YHCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTb, MPUPOCT, MUTpalUs. JJMHAMUKA YUCIEHHOCTH NOMYJIALNYU U
e€ peryJsuus.

JemoHncTpanum:

[Toptpetsi: A. I'ymb6onsar, K. @. Pynbe, O. I'ekkensp.

Tabmuuper u cxemsl: kapta «l[Ipupomubie 30HBI 3emuu», «Cpenbl
oOuTaHus OpPraHU3MOBY, «DoTonepuogu3m», «ITommynsaummy,
«3aKOHOMEPHOCTH  POCTAa YHCIEHHOCTH TMOMyJIAluH WH()y30puu-
Tybenbkm», «Ilummesbie enmny.



JlaGopaTopHble U NpaKkTH4ecKue padoThbl:

Jlabopatopuass padora Ne 3. «Mopdonornyeckue 0coOEHHOCTH
pacTeHUM U3 pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BHUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckass pabora No 2. «Iloacd€r TIOTHOCTH TOMYJISIIHA
Pa3HbIX BUJIOB PACTEHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0bmiecTBo opranu3mMoB — OworneHo3. CTpyKTyphl OHOIICHO3a:
BUJIOBAasi, TMPOCTPAHCTBeHHas, Tpoduueckas (mumieBas). Buabl-
ITOMHUHAHTEL. CBSI3U B OMOLIEHO3E.

Dkoyoruyeckue cuctemsl (3kocuctemsl). [lonsiTue 06 sxocucTeme u
OuoreoIeHose. OyHKIIMOHAIbHBIE KOMITOHEHTBI HKOCUCTEMBI:
MPOIYIIEHThI, KOHCYMEHTHI, PeAyLIeHThl. KpyroBopoT BEIIECTB W MOTOK
DHEPTrUU B dKOcucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
[Mumesrie nienu u cetu. OCHOBHBIE TIOKA3aTeIU IKOCUCTEMBI: Oromacca,
OPOMYKIUA. OKOJIOTHYECKHUE TMHUPAMUJBI: TPOIYKIMU, YHUCICHHOCTH,
ouomaccel. CBOWMCTBA OSKOCHUCTEM: YCTOWYMBOCTH, CaMOPETYJISIIHS,
pa3zButue. Cykueccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA
XBOMHOTO WJIM IMIUPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL.
Ypboskocuctembl.  buomormdyeckoe W XO3SMCTBEHHOE  3HAYCHHE
arpod’KOCUCTEM B YPOOIKOCHUCTEM.

buopaznoobpazue kak (GakTop YCTOWYMBOCTH  IKOCHUCTEM.
CoxpaHeHne OMOJIOTMYEeCKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuanckoro o Omocdepe. ['panunibl, cocraB u
cTpykTypa omochepsnl. XKuBoe BemiecTBo U ero ¢yHKuu. OcoO0eHHOCTH
ouocdepsl Kak Ti100anbHON SKOCUCTEMBI. /J[MHaMHUYeCcKoe paBHOBECHE U
oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OMOTEOXMMHYECKHE ITUKIIBI AJIEMEHTOB
(yraepona, azora). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPOIIOTCHHBIE U3MEHEHHUS B
ouocdepe. 'modabHBIE SKOJIOTHISCKHUE TTPOOTIEMBI.

CocymecTBoBanne mpupoAsl u  denmoBedecTBa. CoxpaHeHHE
OnopazHooOpa3usi Kak OCHOBa YyCTOWYMBOCTH Ouocdepsl. OcHoBa
pallMOHAIIBHOTO  yMPAaBICHUS  MPUPOAHBIMH  pecypcaMu U HX
UCIONIb30BaHue. JloCcTHKEHUST OMOJIOTUN U OXpaHa IPUPOJIBIL.

JemoncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

TaOmuusr u cxembl: «lluieBble nemnmn», «buoneHo3: cocTtaB H
cTtpykrypa»,  «lIpupomubie  coobmectBa», «llemn  muTaHuUNY,
«Jkonoruyeckas nupamuna», «buochepa m uyemoBek», «IKocHcTeMa
IIUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «buoreHos
BOZI0EMaY, «ATporieH03», «lIpuMepHbIe aHTPOTIOTEHHBIE BO3/ICHCTBUS Ha
npUpOy», « BakHelne UCTOYHUKY 3arpsi3HEHUS BO3IyXa U TPYHTOBBIX
Boa», «llouBa — BakHeimas cocTaBisiomas oOuocheprb», «DaxTopbl
Jerpajanuu MIOYBY, «ITapHUKOBBII1 abdexT, «DaxkTopsl
pPaAMOaKTUBHOTO  3arps3HeHusi Ouocdepsry, «OOmas CcTpykTypa
ouochepnl», «Pacpocrpanenue ku3Hu B Onochepe», «O30HOBBIN IKpaH



ouochepr», «Kpyrosopot yriepona B 6uocdepe», «KpyroBopor azora B
MIPUPOAE.

O6opynoBanue: MoJAeNb-aNIUIMKaUg « TUMUYHBIE OMOIIEHO3BIY,
repbapuii  «PacTuTenbHbIe COOOIIECTBa», KOJJICKIMH «BHOIIEHO3Y,
«Bpenurenu BaXHEUIINX CEIBCKOXO3SHUCTBEHHBIX KYJIbTYP», Tepoapun u
KOJUIEKIIUM PACTEHUNW W SKUBOTHBIX, [PUHAIJIEKAIME K Pa3HbIM
JKOJIOTMYECKUM TIpynnaM OxHoro Buaa, KpacHas xaura Pocculickon
denepanuu, N300paKEHUs OXPAHSEMbBIX BHJIOB PACTCHHN U KMBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BMOJIOTNN HA BA30BOM VYPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHHMA

Cormacuo ®I'OC COO, ycraHaBIMBarlOTCA TpPeOOBaHUS K
pe3ynbTaTaM OCBOEHHS OOYYaroNIMMUCS TPOrpaMM CPEIHETO OOIIETO
oOpa30BaHus: INYHOCTHBIM, METANIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pPE3YyJIbTATOB OCBOCHHUS IIpeaMeTa
«buonorusp»»  BBIAEICHBI  CHEAYIOIIAE  COCTABJIAIOIIME: OCO3HAHHE
00yYarOIIMMUCS POCCUICKON TPaKIaHCKOW UIEHTUYHOCTH — TOTOBHOCTH
K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTA W CaMOOMPEICICHUIO, HAJW4Hhe
MOTHBAaIlMd K OOY4YeHHMIO OWOJIOTHH, IICJIICHAIIPABICHHOE pa3BUTHE
BHYTPEHHHX yOCKJICHUH JIMUHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH H
HMCTOPUYCCKHUX TPAJUILIMKN Pa3BUTHS OMOJOTHUYECKOTO 3HAHUS, TOTOBHOCTD
U CHOCOOHOCTh  OOydYaromMXCsS  PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKaMHU, MPUCYIIUMHU
cCUCTeMe OMOJIOTHYECKOTO O00pa30oBaHMs, HAJIMYHE IKOJIOTHYECKOTO
MPAaBOCO3HAHUSA, CIOCOOHOCTH CTaBHTh IIEIM M CTPOUTH >KU3HCHHBIC
IUIaHBbI.

JIMuyHOCTHBIE  pe3yJIbTaThl OCBOEHHUS Tmpeamera «buomorus»
JOCTUTAIOTCS B €IUHCTBE YU4eOHOH M BOCIHTATECIHHOW JEATEIHLHOCTH B
COOTBETCTBUM C TPAIULMOHHBIMU POCCUUCKUMHU COIMOKYJIbTYPHBIMH,
HCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH 1IECHHOCTSIMU, IPUHSATHIMU B
oOImecTBe TMpaBWJIaMH W HOPMaMHM TIOBEJEHHUS M CIIOCOOCTBYIOT
npolieccaM CaMOIO3HAHUsI, CAMOBOCIIMUTAHUS U CaMOPa3BUTHS, PA3BUTHS
BHYTPEHHEW MO3UILIMM JIMYHOCTH, MATPUOTHU3MA, YBAKEHHUSA K 3aKOHY U
MPABOMOPSAKY, YEJIOBEKY TpyJa W CTaplieMy ITOKOJICHUIO, B3aHMHOTO
YBOKCHHS, OEpPEKHOTO OTHOIIEHHUS K KYyJIbTYPHOMY HACICAHI0 H
TpaAuLMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickonn ®enepanuu,
MPUPOJIE U OKPYKAKOIIEH CpeTie.

JIndyHOCTHBIE  pE3yJbTAaTBl  OCBOCHHS  y4eOHOTO  IIpeaMmeTa
«buonorus»  JOIDKHBI ~ OTpa)kaTb  T'OTOBHOCTh M CIIOCOOHOCTH
oOyJarommxcsi PYKOBOACTBOBAThCSA  CHOPMUPOBAHHOW  BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTAIMN, MO3UTUBHBIX
BHYTPEHHHX YOCKICHHH, COOTBETCTBYIOITUX TPATUIIMOHHBIM IICHHOCTSIM
POCCUHCKOTO 00IIecTBa, pacIIMpPeHUE KU3HCHHOTO OIbITa W OIBITA
NEATEIBHOCTY B IMPOlIECCe peajau3alliM OCHOBHBIX HalpaBJICHUM
BOCIIHUTATCIILHOM JIEATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAXAAHCKOW IMO3UIIMHA OOYYaroIIerocs Kak
aKTHBHOT'O U OTBETCTBEHHOI'O YjieHa POCCUHCKOr0 OOIIeCTRa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TIIpaB M OOSI3aHHOCTEM,
YBa)XKEHUE 3aKOHA U MPABONOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIpU
CO3JIJaHUHM Y4YEOHBIX TPOCKTOB, PEIICHUH YYCOHBIX M IO3HABATEIHHBIX
3a/1a4, BBITTOJTHEHUH OMOJIOTHYECKUX IKCIICPUMEHTOB;

CITIOCOOHOCTH OMPENIEIATh COOCTBEHHYIO MO3UIIHUIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;



YMEHUE yYHUTHIBATb B CBOMX JIEUCTBHSIX HEOOXOIUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJICUCTBUS JIIOACH C pa3sHBIMH YOECKICHHUIMHU,
KYJbTYPHBIMU LEHHOCTAMU U COIIUATBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO
BBITIOJIHEHUS Y4YE€OHBIX, MO3HABATENbHBIX M HWCCIEAOBATEIbCKUX 3aj1ad,
YBaXUTEIHHOTO OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXKIEHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJEPIKAHMUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaKIAHCKOW HIACHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH
nepen PoguHoOW, ropaocty 3a CBOM Kpai, CBOXO PoavHY, CBOU SI3BIK U
KYJIBTYPY, IPOLLJIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUIO U NMaMSITHUKAM
MPUPOABI, JOCTMXKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCHICKUX YUEHBIX B CTAHOBJICHHE
¥ pa3BuTHE OWOJIOTHH, MOHUMAHWSA 3HAYEHUsS OWOJOTUU B TO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeitHas yOeXKJIEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3aIluTe
OTtedecTBa, OTBETCTBEHHOCTD 3a €T0 CYL0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

cOPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOIO
ITOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC
pelIeHns, OPUEHTUPYSICh HAa MOpaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOSCHUE YCTOHYMBOTO OY/IyIIIEero;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POIUTEIAM, CO3JAHUID CEMbH
Ha OCHOBE OCO3HAHHOTO NPHUHATHS IIEHHOCTEW CEMEWHOM JKU3HU B
COOTBETCTBHHM C TpaguUMsIMU Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas JCTETHKY OBbITa,
HAy4YHOTO W TEXHHYECKOTO0 TBOPYECTBA, CIOPTA, TPyAa, OOIIECTBEHHBIX
OTHOILICHU;

IMOHMMAaHHE 3MOLMOHAIBHOIO BO3JACHUCTBUS KUBOM IMPUPOIBI U €€
LIEHHOCTH,;

FOTOBHOCTh K CaMOBBIP@XXEHHIO B Pa3HbIX BHUAAX HCKYCCTBA,
CTpEMJIEHUE MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHMSA, (OPMHPOBAHHUSA KYJIbTYPHI
30POBbS M SMOIMOHAJILHOIO 0JIArONOJIyYns:

MOHMMAaHUE U peajn3anus 3J0pOBOTO U 0€30MacHOro 00pa3a KU3HU
(3mopoBoe TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TMPaBUI U HOPM,
cOalaHCUPOBAHHBIN PEXKUM 3aHATUHA U OTIbIXA, PETyJsipHAs Pu3nyeckas
aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIICHHUS
K COOCTBEHHOMY (PH3NYECKOMY U TICUXUYECKOMY 37]0POBBIO;

MMOHMMAHUE LIEHHOCTU NPABUJ UHAUBUYAIbHOTO U KOJUIEKTUBHOTO
0e30macHOro MOBEJCHUS B CUTYAIHSIX, YTPOKAIONIUX 3IOPOBbIO U KU3HU
JOAEH;



OCO3HAaHHUE TMOCIEACTBUM U HENPUITUS BPEOHBIX IPUBBIYEK
(ymoTpeOneHust anKorosi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

FOTOBHOCTb K  TpPYyIy, OCO3HAaHUE IIEHHOCTH MAacCTEepCTBa,

TPy AOII00HE;
TOTOBHOCTh K AaKTUBHOH JCATCIBHOCTH TEXHOJIOTHUCCKOM M
COLIMAJILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTH UHUIUAPOBATh,

MJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJHATH TaKYyIO JE€SITEIIbHOCTB;

WHTEpEC K pa3uyHbIM chepaM npodeCcCHOHATBHON NIeATeTbHOCTH,
YyMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccuu u
peann30BbIBATH COOCTBEHHBIC KU3HEHHbIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO HA
MPOTSIKECHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

DKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHHWE K TPHpPOAE Kak
MCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHMS;

MOBBIIICHUE YPOBHS OJKOJOTMYECKOW KYJIbTYpPhl: TPHOOPETCHHE
OTIBITA TUIAHUPOBAHUS TIOCTYIIKOB U OIIEHKH MX BO3MOYKHBIX MOCJIEICTBHIMA
JUTSL OKPY>KaroIIeil Cpeibl;

OCO3HAHHME TJIO0ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOJeM u
IyTEW UX pELICHUS,

CIIOCOOHOCTh ~ WCIIOJIB30BaTh MPUOOpETaeMble TMpPU  H3YUCHHH
OMONOTMM 3HAHUSI W YMEHHUS MPU PEHICHUH MPOoOJIeM, CBSI3aHHBIX C
palMOHAIBHBIM  TPUPOJIONIOIE30BAaHUEM (cobmronenue IpaBuUII
MOBEJICHUSI B TPHUPOJIC, HAMPABICHHBIX HA COXpPAaHEHHWE PABHOBECHS B
HKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HENPUATHE ACUCTBUN, NPUHOCAIIMX BpPEI OKPYXKarolleh
OPUPOTHOM  Cpele, yYMEHHE TMPOTHO3MPOBATH  HEOJIArONMpUATHHIE
DKOJIOTUYECKHUE  TOCICACTBUS  MPEANPUHUMAEMBIX  JIEUCTBHM U
MpPeI0TBpAIIaTh UX;

HaJIMYKUE PA3BUTOTO JKOJIOTHUECKOTO MBIIUICHHUS, IKOJIOTHIECKOM
KyJbTYpbI, OTBITa JESITEIBHOCTH OSKOJOTUYECKOW HAIpPaBJICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCSI MU B MTO3HABATEIILHON, KOMMYHHKATUBHON
M COLMAJIBbHOW NPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUUYECKOU
JESITEHbHOCTU IKOJIOTUYECKON HATIPABICHHOCTH;

8) neHHOCTH HAYYHOTI'O MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKU U OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHAJIOTE€ KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHHUE S3BIKOBOM M YMUTATEIbCKOW KYJIBTYPhl Kak
CpelICTBa B3aUMOJICHCTBUS MEXKY JIOJIbMU U TTO3HAHUS MUPA;

MOHUMaHUE crienuPrKy OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ pOJid B
(GbOpMHpPOBAaHUM  PAlMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHHUU
I[EJIOCTHOTO TIPEJICTABIIEHHUs 00 OKPYXKAIOIEM MHUPE KaKk O EIHMHCTBE
OpUPOJBI, 4YeloOBeKa M 00mecTBa, B TMO3HAHUM  MPUPOTHBIX
3aKOHOMEPHOCTEH ¥ pEIIeHHH TNPoOJIeM COXPaHEHHUS MPUPOIHOTO
paBHOBECHS,

yOeXKJIEHHOCTh B 3HAYMMOCTA OWOJOTHU JIJIi  COBPEMEHHOU
[UBWIN3AIMN: OOCECIEUYCHHs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI,
CO37aHUE TIEPCIIEKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX  pENIaTh



pecypcHbIE TPOOJIEMBbI PAa3BUTHS YE€IIOBEYECTBA, TOMCKA MTyTeH BhIXOa U3
TJIO0QIBHBIX JKOJOTUYECKUX TMPoOJieM U OOECHedeHus Iepexojia K
YCTOMYMBOMY DPa3BUTHIO, PAMOHATILHOMY HMCIOJIB30BAHHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYECHUU OUOJOTUYECKUX 3HAHUM B IEISAX
MOBBIMICHUS O0IIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, KaK
COCTaBHOM YacTW (YHKIMOHAIBLHOM TPAMOTHOCTH OOyYaroluxcs,
dhopMupyemMoit Ipu N3y4eHUH OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IIO3HAHMS, WCIOIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIOJIb30BATh MOJIy4aeMbIe 3HAHMSI
JUIST  aHalu3a W OOBSICHEHWS SBIECHUW OKPYXKAIOIIEr0 MHpa U
MPOUCXOASIUX B HEM U3MEHEHHM, yMEHHE JenaTh OOOCHOBAaHHBIE
3aKJIIOYCHUS] HA OCHOBE HAy4HBIX (PAKTOB W HUMEIONIUXCS JaHHBIX C
EJIBI0 TTOTYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOATENFHO  HUCIOJIb30BaTh  OMOJIOTMYECKHE
3HAHMS JIJIs1 PEIICHUs] POOJIEM B PEaTbHBIX )KU3HEHHBIX CUTYAIUSX;

OCO3HaHWE I[EHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH
OCYUIIECTBJISATh TMPOEKTHYI0 W  HCCIEAOBATEIbCKYIO0 JEATEIbHOCTD
WHJUBUIyAJIBHO U B TPYIITIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO H
caM000pa30oBaHMI0, K AaKTHUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUU TIO
OMOJIOTHUY B COOTBETCTBUU C )KHM3HEHHBIMHU MOTPEOHOCTIAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMmeTHble pe3yJabTaThl OCBOCHHS Y4YeOHOTO TIpeaMmeTa
«buonorus» BKIIOYAIOT: 3HAYUMBIEC 1711 OPMUPOBAHUS MHUPOBO33PECHUS
00yJarommXxcss MEXAUCIUITMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHBIC
NOHATHS, OTPAXKAIOIINE IEJOCTHOCTh HAyYHOH KapTHHBI MHUpA U
cHenu(pUKy METOJ0B TO3HAHMS, NCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX
(BemiecTBO, SHEpPrus, SBICHUE, MPOIECC, CHUCTEMa, HaydHbIH (akT,
NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEIOBaHHE,
HaOMIO/ICHNE, W3MEpPEHHUE, DSKCICPUMEHT W JPYTHX), YHUBEPCaIbHBIC
yueOHbIe JICUCTBHSI (mo3HaBaTeIbHbBIC, KOMMYHUKATHBHEIE,
peryJaTuBHBIE), oOecrneunBaromme GopMupoBaHue (GyHKIIMOHAIBHOM
I'PaMOTHOCTH M COIMAJILHOW KOMITETEHIIUN O0YYaroNuXCs, ClIOCOOHOCTH
OOydaloluxcss  WCIOJIb30BaTh  OCBOCHHBIE  MEXAMCIHUILTMHAPHBIC,
MHUPOBO33PEHYECKIEC 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC ICHCTBHS B
TI03HABATEILHOW U COIIMATLHON MTPAKTHKE.

MeTtanpeameTHble pe3yJabTaThl OCBOCHHUS IPOTPAMMBI  CPEIHETO
o011ero o0pa3oBaHus JOHKHBI OTPAKATh:

OBiajieHHe YHMBEPCAJBLHBIMH Y4YeOHBIMH TO3HABATEJIbLHBIMHU
JNeUCTBUSAMMU:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENILHO (OPMYJIMPOBATh U aKTyaIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJb30BaTh MPU OCBOCHUHM 3HAHWNA TPHUEMBI JIOTUYECKOTO
MBIIIUICHUs ~ (aHanu3a, CHHTE3a, CpPaBHEHHA,  KJIacCH(HKAINH,
0000I11IeHNS ), PACKPBIBATH CMBIC]T OMOJIOTUUECKUX TOHATUN (BBICISATH UX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBSA3H C IPYTHMH MOHITHIMH);



OTIPENIENIATh MEeNN ACATENBHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPHUH
WX  JIOCTUXKEHHUS, COOTHOCUTh  PE3yNbTaThl  JEATEIBHOCTH  C
MOCTABJICHHBIMU LIETISIMU;

MCITIOJIb30BaTh OMOJIOTUYECKHE TOHATHS Jisi OObSICHEHUS (DaKTOB M
SIBJICHUM KUBOW IIPUPOJIBIL,

CTPOUTH JIOTUUECKHE PACCYXKICHUSI (MHIYKTUBHBIC, TEAYKTHUBHBIC,
M0 AaHaJIOTHH), BBIABISATH 3aKOHOMEPHOCTH ¥ TNPOTUBOpEUHs B
paccMaTpUBAEMBbIX SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSATh CXEMHO-MOJICJIbHBIC CpEACTBA JJisi TPEIACTABICHUS
CYIIIECTBCHHBIX CBSI3¢d M OTHOIICHUN B HU3YYaEMBIX OHOJOTHYECKUX
00BEKTaxX, a TaKkKe MPOTUBOPEUUH PA3HOTO pOJA, BBIIBICHHBIX B
pa3sTUYHBIX HHHOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pEIICHUS MPoOJeMbl € Yy4E€TOM aHaIM3a
MMEIOIINXCS MaTePUATBHBIX M HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEILHOCThH, OIICHUBATH COOTBETCTBHE
PE3yNbTATOB LIEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUN IEATEIbHOCTH;

KOOPJIMHUPOBATh W BBHINOJIHATH pPa0OTy B YCJIOBHSX peajbHOTO,
BUPTYaJILHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU PEIICHUH IKU3HEHHBIX
mpooIeMm.

2) 0a30BbI€e HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh HABBIKAMU Y4eOHO-MCCIIEAOBATEILCKOM W TMPOSKTHOM
JESTENHbHOCTH, HAaBBIKAMHU pa3pelieHus] TpoOJieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAaMOCTOSITEJIbHOMY TOHCKY METOJOB  PEHICHUS
MPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PAa3JIMYHbIX METOOB MMO3HAHUS;

WCIIOJIB30BaTh PAa3UYHbIC BHUABI JEATEILHOCTH IO TOJYYEHHUIO
HOBOTO 3HAHUS, €r0 MHTEPIPETAIIMU, MPEOOPA30OBAHUIO U IPUMEHEHHIO B
y4eOHBIX CHUTyalMsiX, B TOM 4YHCII€ TMPU CO3JaHUM YUYEOHBIX U
COIIMAJIBHBIX MIPOEKTOB;

dbopMHpoBaTh HAYYHBI THUIl MBIIUICHUS, BIAJCTh HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMHI W METOJIAMU;

cTaBUTh W (opmynupoBaTh  COOCTBEHHBIC  3aJauyd B
00pa30BaTeIbHOMN NEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

BBISIBIISAITh TIPUYMUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJM3UPOBATh
3a/layy, BBIJBUTATh THMOTE3y €€ pEHIeHHs, HaXOAUTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHHM, 3a]1aBaTh MapaMeTpPbl U KPUTEPUU
pEIICHHUS;

aHAM3UPOBATh MOJIYYCHHBIC B XOJIE PEIICHUS 3aJa4H Pe3yJIbTaThl,
KPUTHUYECKU OIEHUBATH UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHSIX;

7aBaTh OIIEHKY HOBBIM CHUTyaIlMsM, OIICHHUBATh MPUOOPETEHHBIH
OTIBIT;

OCYIIECTBJISATh IICJICHANPABICHHBI TIOMCK TIEPEHOCAa CPEACTB H
CIocO0OB IEUCTBUS B TPO(PECCHOHATBEHYIO CPENY;

YMETh TMEPEHOCUTHh 3HAHHS B TMO3HABATEIBHYI0 W TMPAKTHYECKYIO
00JIaCTH KU3HEEATEIHLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJICU, TpEAJiaraTh OPUTHHAIBHBIC TMOJIXOIbI H
pEIIeHHs], CTAaBUTh MTPOOJIEMBI U 33724, JOMYCKAIOIINE aTbTePHATUBHBIC
peIIeHHs.

3) pa6ora ¢ ungopmaunmeii:



OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMAIUU (TEKCTe
y4eOHOTrO MOCOoOUs, HAYYHO-TIOMYJSIPHOW JUTEpaType, OMOJOTHYECKUX
CIIOBAapsX W CIOPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WNurepHete), aHanu3upoBaTh MH(POPMAIMIO PA3THYHBIX BHUIOB U (HOpM
MPEACTABICHUS, KPUTHYECKH OIEHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTH;

bopMyTUpOBaTh 3amPOCHl M MPUMEHATH PA3TUYHBIE METOABI TPH
MOMCKe W OoTOOpe Ouojornyeckord WHGOPMAIMH, HEOOXOIUMOU s
BBITIOJIHEHUSI YICOHBIX 337124,

prUoOOpeTaTh OTIBIT UCIIO0JIb30BaHUs uH(OPMAITMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJOTHUW,  COBEPIIEHCTBOBATh  KYJIbTYpPY
AKTUBHOTO UCIIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBHIOMPATh ONTHUMANBHYIO (DOpMy mpencTaBiieHUS
Oounonornyeckor nHpopmaiuu (cxembl, rpaduKy, AUarpaMMbl, TaOJIUIIbI,
PUCYHKHU U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPENICTBA MpHU paboTe C
Oounonornyeckor mHpopmaIuen: NIPUMEHATh XUMUYECKHE, PU3NUECKHUE U
MaTeMaTU4YeCKUue 3HAaKhW U CHUMBOJIB, (QopMyibl, abOpeBuatypy,
HOMEHKJIATypy,  HCIOJb30BaTb W  MPeoOpa3oBBIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BIIAJICTh HABbIKAMU pPACMO3HABAHMS W 3alUTHl WHGOOpMAIINH,
nH(}OpPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBaanenue YHHMBepPCAJIbLHBIMH KOMMYHHMKATHBHBIMH
AEeCTBUSIMM:

1) o61ienme:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCeX cepax KU3HU, aKTHUBHO
y4acTBOBaTh B JUAJIOre WM JHUCKYCCHHM MO CYIIECTBY OOCYXKIaeMou
TeMbl  (YMEHHE 3a7aBaTh  BOIIPOCHI, BBICKA3bIBaTh  CYXKICHUS
OTHOCUTEJIBHO  BBINIOJIHEHHS  TpeJjiaraéMod  3ajJadd, Yy4YUTHIBATh
HMHTEPECHI U COTIIACOBAHHOCTH MO3UIUHN APYTHX YYaCTHUKOB JHAJIOTA UITU
JUCKYCCHH);

pacmo3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, TIOHUMATH
3HAUYEHHUE  COIMAIBHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHHS
KOH(DJIMKTHBIX CHUTyalluid, yMETh CMST4aTh KOH(DIUKTBI U BECTH
MIEPETOBOPHL;

BIIAJICTh PA3JTUYHBIMU CIIOCOOAMU OONICHHS W B3aMMOJICHCTBUS,
MOHUMATh HAMEPEHUs JPYTuX JoJIel, MPOSBISATh YBKHUTEIHbHOE
OTHOIIIEHUE K COOECEeTHUKY M B KOPPEKTHOH (dopme (HopMyIupoBaTh
CBOM BO3PaKCHHUS;

pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOYKY 3pEHUS C
MCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MOHMMAaTh W  HWCMOJB30BAaTh NPEHMYIECTBA KOMAHAHOW W
WHIUBUYyAIbHOW pabOThl MPU PEHICHUH OUOJIOTHYECKOW MPOOIIEMBI,
00OCHOBBIBaTh ~ HEOOXOJUMOCTh TMPUMEHEHUS] TPYIIOBBIX  (HOpM
B3aUMOJICUCTBUS TIPH PEIICHUHN YU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NIEUCTBHMA C Y4ETOM
OOIIMX MHTEPECOB U BO3ZMOKHOCTEH KaXKJIOT0 WICHA KOJIJICKTHBA,

MPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, OPTaHW30BHIBATH H
KOOPJIMHUPOBATh JACHCTBUS MO €€ JOCTHKEHUIO: COCTaBISATH IIJIaH



NEUCTBUM, pacnpeacssTb pOJIM C Y4YETOM MHEHHM YYaCTHUKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIAJla M KaXJOrO0 Y4YacTHUKA
KOMaH/IbI B OOIINI pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTh HOBBIE MPOEKTHI, OIICHUBATh UJIEU C TTO3UIIUA HOBU3HHI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIIECTBJISTh  MO3UTUBHOE  CTPATETHYECKOE TOBEJACHUE B
Pa3NUYHBIX CHUTYallUsX, MPOSBISATH TBOPUECTBO M BOOOpaKeHHE, OBITH
WHUIIAATUBHBIM.

OByaieHHe YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeiCTBUSIMU:

1) camoopranu3amnus:

MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUISl BBISABICHUS MPOOJTIEM H
WX PEUICHUS B )KU3HCHHBIX U YUYCOHBIX CUTYAIIMSIX;

BBIOMpaTh Ha OCHOBE OHWOJOTHYECKUX 3HAHHWH IICICBBIE U
CMBICIIOBBIE YCTAHOBKU B CBOWX JCHCTBUSAX U MOCTYIKAX MO OTHOIICHHUIO
K JKUBOU MIPUPOJIE, CBOEMY 3/I0POBBIO U 3JIOPOBBIO OKPYKAIOIIUX;

CaMOCTOATENLHO OCYIIECTBJIATh MO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBIISATH TIPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIEC 3a/1a4H B
o0pa30oBaTeIbHOMN NEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

CaMOCTOATENFHO COCTABJISITh IUJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEANOYTCHUI;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacMpATh pPaMKH YYEOHOrOo TMpeaMeTra Ha OCHOBE JIMYHBIX
MPEANIOYTCHUM;

7enaTh  OCO3HAHHBIM  BBIOOp, apPryMEHTHUPOBATh €ro, Oparth
OTBETCTBEHHOCTH 32 PEILICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoO0CcTBOBaTh  (OPMHUPOBAHUIO U  TPOSBICHUIO  ITUPOKOU
SPYIUIIMU B Pa3HBIX OOJACTSAX 3HAHUM, IMOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

7aBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCHTh KOPPEKTHBBHI B
JeSITENHbHOCTD, OI[EHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BIIAJCTh HAaBBIKAMHU IO3HABATENHLHON pPEe(IIEKCUU KaK OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUIA U MBICIUTEIBHBIX MPOIECCOB, X PE3YIHTATOB U
OCHOBAaHH, MCIOJIH30BaTh MPUEMBI PEIICKCUU ISl OLICHKW CUTYaIluH,
BBIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHICHUS IO
WX CHIDKCHHUIO;

OpUHUMATh MOTHBBI W apryMEHTBhl JPYruX TIpU  aHAIU3e
PE3yIbTATOB JIEATEILHOCTH;

3) npuHATHE ce0sl M APYTUX:

MpPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEHTBhl JPYruX TIpU  aHAIU3e
PE3yIbTATOB JIEATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh TIOHMMAaTh MHP C TIO3UIUU JIPYTOTO
YeJI0BeKa.

IHPEAMETHBIE PE3YJIBTATBI



[IpeameTHsie pe3ynbTaTsl ocBoeHHs nporpamMmmbl COO no 6uosioruu
Ha 0a30BOM ypOBHE BKIIIOUAIOT Crielu(UUEcKue s y9eOHOTO mpeaMeTa
«buosorus» HayuyHble 3HaHHA, YMEHHS M CHOCOOBI JEUCTBUH 11O
OCBOCHMIO, HMHTEPHpPETallUd M MPeoOpa3oBaHUIO 3HAHUM, BHUJBI
JESATENBHOCTH I10 MOJYYEHUIO HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHHUH B
pa3IMyYHBIX YYEOHBIX CHUTYallUsX, a TAaKKE€ B pPEAJbHBIX KUIHECHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ Ouonoruedd. B mporpamme mnpenmMeTHbie
pe3yibTaThl MPEACTABIECHBI IO F01aM 00yUYEHUS.

[IpeameTHble  pe3yibTaTbl  OCBOEHUSI  y4eOHOro  IpeameTa
«buosnorus» ¢ 10 knacce 1ONKHBI OTPAXKATH:

c(OpMUPOBAHHOCTh 3HAHWW O MECTE U POJIM OMOJIOTUU B CHUCTEME
HAay4YHOI'O0 3HAHMS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpa W HAay4YHOIO MHUPOBO33PEHUS, O
BKJIaZIE POCCHUHCKHUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Oouonoruu, (QyHKIMOHATHHOW TPAMOTHOCTH YENOBEKa [JIsl PEIICHUs
’KU3HEHHBIX 33/1a4;

YMEHUE pPaCKpbIBaTh COJEpKAHUE OHOJOTMYECKHX TEPMUHOB U
MOHSATUHN: KU3Hb, KJIETKA, OpraHu3M, MeTrabonm3M (0OOMEH BEIIECTB U
MpEeBpaIllCHUEe JHEPruM), ToMeocTa3 (caMoperyJssius), ypOBHEBas
OpraHu3alys KUBBIX CHCTEM, CaMOBOCIPOU3BEAECHUE (PEenponyKUus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT M PA3BUTHE;

yMEHHME  u3JlaraTb  OWOJOTMYECKHuEe  Teopuu  (KIeTodHas,
XpOMOCOMHAsl, MyTalUMOHHAs, LEHTpaJbHas JOrMa MOJIEKYJISIPHON
ouonorun), 3akoHel (I'. Mennmens, T. Moprana, H. W. BaBuioBa) u
yueHusl (O LEHTpaXx MHOroo0Opasus U MPOMCXOXKICHHS KYyJIbTYPHBIX
pactenuii H. . BaBuiioBa), onpenensaTe rpaHULbl UX NPUMEHHUMOCTH K
’KUBBIM CHUCTEMAM;

YMEHHUE BIJIaJIETh METOJAMU HAYYHOIO NO3HAaHUA B OHOJIOTHM:
HAOMIO/ICHUE W ONHUCAHHE >KUBBIX CHCTEM, NPOIECCOB M SBICHUIA,
opraHu3alys M  MpPOBEJEHUE  OHOJIOTMYECKOr0  3KCIEPUMEHTAa,
BBIJIBUKEHUE TUIOTE3BI, BBISIBJICHUE 3aBUCUMOCTH MEXIY
UCCJIENYyEMbIMU BEJIMYMHAMU, OOBSCHEHHE MOJYYEHHBIX pE3YyJbTaTOB,
HCIIOJIb30BAaHHBIX HAYYHBIX MOHATUH, TEOPUI U 3aKOHOB, YMEHUE JI€TaTh
BBIBOJIbI HA OCHOBAHHUH MOJYYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE IPU3HAKUM BUPYCOB, KIETOK
INPOKapHOT M  JYKApPUOT, OJHOKIETOYHBIX MW  MHOI'OKJIETOYHBIX
OpPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U MPEBPAILCHHUs
SHEPruM B KJIETKe, (OTOCHMHTE3a, IIACTUYECKOTO W JHEPreTUYECKOTro
oOMeHa, XeMOCHHTE3a, MUTO03a, ME03a, OTIOIOTBOPEHUS, PA3MHOKECHHUS,
WHJUBUYyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHUE TPUMEHATh IOJyYEHHbIE 3HAHUSA [UII OOBSICHEHHS
OMONOTMYECKUX MPOLECCOB M SIBJICHHUM, IJISI MPUHATHSA MPAKTUYECKUX
pELICHUI B MOBCEIHEBHOW JKU3HU C LIEJIbIO oOecreueHus 0e30MacHOCTH
CBOETO 370pPOBbS U 3/J10POBbSl OKPYXAIOLUX JIOJEH, COOJIIOIEHHSI HOPM
IPaMOTHOT'O IMOBEJEHUSI B OKPY>KarOUIeHl MPUPOJHON cpeje, NOHUMaHHUE
HE0OXOJAMMOCTH MCIOJIb30BaHUs TOCTHXKEHUI COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTHIA [T PAIlIOHATBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHUE pellaTh 3JIEMEHTAPHbIE F€HETUYECKUE 3a]ladyd Ha MOHO- U
AUTUOPUIHOE CKpEIIMBaHUE, CLEIJICHHOE HAcIeJIOBaHUE, COCTABIATH



CXeMbl ~ MOHOTHOPHIHOTO  CKPCIIMBAHMS IS IPEACKa3aHUs
HACJIeI0BAHMSI MIPU3HAKOB Y OPTAaHU3MOB;

YMEHUE BBIMOJHATh JIA0OpATOpPHBIE U TMPAKTHYECKUE padoTHI,
coOmoaTh TMpaBuja IMpu padbore ¢ y4eOHBIM H  JTaOOPATOPHBIM
o0opyTOBaHUEM;

YMEHUE KPUTUYECKH OIEHUBATh U HHTEPIIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COACPIKAHMS, BKITFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX HCTOYHHUKOB (CpEICTBA MacCOBOW HMH(pOpMAIUM, HAYIHO-
MOMYJIIPHBIE ~ MaTepuaibl), OTUYECKUE  ACMEKThl  COBPEMEHHBIX
MCCJIeIOBaHMI B OUOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

yMEHUE Cco37aBaTh COOCTBEHHBbICE MHUCHMEHHBIE U  YCTHBIC
coobmieHus, 0000mas OMOJOTUYECKYI0 WH(OpPMAIUI0 W3 HECKOJIbKUX
MCTOYHUKOB, TPAMOTHO MCITOJIb30BaTh MOHATUITHBIN anmapaTt OMOJIOTHH.

[IpeameTHbie  pe3yibTaThl  OCBOEHHUS  y4eOHOro  mpeameTa
«buosnorus» ¢ 11 knacce 10MKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWHW O MECTE W POJU OMOJOTHH B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KAapTUHBI MUpa W HAyYHOTO MHUPOBO33PEHUS, O
BKJIaJIE POCCHUUCKMX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruv, (QYHKIMOHAIHHOW TPAMOTHOCTH 4YEJIOBEKA I PEIICHUS
’KU3HECHHBIX 33/1a4;

YMEHUE pPaCKpBhIBaTh COJEpPKAHUE OHOJOTUYECKHX TEPMHUHOB U
MOHSATUHN: BUJ, TOMYJANUs, TeHOMOHI, DBOJIONHS, IABUKYIIAE CHIIbI
(dakTophI) ABOJIIOIUH, MIPUCITOCOOJICHHOCTh OPTraHu3MOB,
BUJI000pa30BaHue, dKOJOTUYECKHE (aKTOPBI, IKOCHCTEMA, TIPOYIICHTHI,
KOHCYMEHTBI, PEIYIECHTHI, IeNU MUTaHUSA, JKOJOTHYECKas MHPaMHUIA,
ouoreoreHos, ouocdepa;

yMEHUE u3JlaraTh OMOJOTHYECKHE TEOpUHU (IBOJIIOIIMOHHASI TEOPHS
Y. J[lapBuHa, CHHTETHYECKass TEOpUS DBOJIIOLMHU), 3aKOHBl H
3aKkOHOMepHOCTU (3apoabiiieBoro cxojcrtBa K. M. bapa, yepenoBanus
TJIABHBIX HamnpasiieHuil u nyted s3pomonuu A. H. CeBepuoBa, yueHus o
ouocepe B. . Bepranckoro), onpeaensars rpaHUIlbl UX TPUMEHUMOCTH
K )KUBBIM CHUCTEMaM;

YMEHUE BIIaJIETh METOJaMU HAy4YHOTO TO3HAHWA B OHOJIOTHH:
HAOJNIOZICHWE W OINHMCAHHWE KUBBIX CHUCTEM, IMPOIECCOB U SBICHUH,
opraHu3anus ©  TpPOBEJEHUE  OMOJOTMYECKOr0  JKCIEPHUMEHTA,
BBIJIBUKCHUE TUIIOTE3bl, BBHISIBJICHUE 3aBUCUMOCTH MEXTY
UCCJIeTyEeMbIMU BEIWYMHAMU, OOBSCHEHHE TOJYyUYEHHBIX PE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE JIeTaTh
BBIBOJIbI HA OCHOBAHUH TMOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE  BBIJICIATH  CYIIECTBEHHBIE  TMPU3HAKU  CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHUJOB,  TOMYJSAIUN,  MPOJIYIECHTOB,
KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B U DKOCUCTEM, OCOOCHHOCTH
MPOIIECCOB: HACIIEJCTBEHHON HW3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BHJIOOOPA30BaHMS,  NPHUCIOCOOJEHHOCTH  OPTaHU3MOB,  JICHCTBHUS
HKOJIOTHYECKUX (PAKTOPOB HAa OPTaHMU3MBI, IEPEHOCA BEIIECTB M MOTOKA
SHEPTUU B DKOCHUCTEMAaX, AHTPOMOTEHHBIX M3MEHEHUN B JKOCHCTEMAaxX
CBOEH MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOT€OXMMHUYECKHX IUKIIOB B
ouocdepe;

YMEHUE TPUMEHATHh TIOJyYCHHbIE 3HAHUS [UJI1  OOBSICHEHHS
OMOJIOTUYECKUX TMPOIECCOB W SBJICHUM, NJISI TPUHATUS TPAKTUYECKUX



pEIIeHN B MOBCEIHEBHOW JKU3HU C IIEJIbI0 oOecreueHns 0e30MmacHOCTH
CBOETO 37I0POBbS M 3/I0POBBSI OKPYKAIOUIUX JIOJCH, COOIOICHHSI HOPM
IPaMOTHOTO TOBEJIEHUS B OKPY>KAIOIIEH MPUPOTHON cpejie, TOHMMaHHe
HEOOXOJMMOCTUA HCIIOJIb30BAHUS JOCTHKEHUM COBPEMEHHON OHMOIOruu
JUTSL pAllMOHAIBHOTO MPUPOIOTIONBE30BAHMS;

YMEHHUE pelIaTh dJIeMEHTapHbIe OUOTOTHYECKUE 3a/1a4, COCTABIISITh
CXEMbI IIEpeHOCa BEUIECTB U SHEPTUHU B SKOCUCTEMAX (LIENH MUTAHUA);

YMEHUE BBIMOJIHATh JIA0OpATOpPHBIE U TMPAKTHUYECKUE padoTHI,
coOmoaTh TMpaBuia Mpu padbore ¢ y4eOHBIM H  JTaOOPATOPHBIM
o0opyTOBaHUEM;

YMEHUE KPUTUYECKH OIEHUBATh M HHTEPIIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COACPIKAHMS, BKITFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3IUYHBIX HCTOYHHUKOB (CpEICTBa MacCOBOW HMH(pOpPMAIUM, HAYIHO-
MOMYJISIPHBIE MaTEPHAJIbl), PacCCMATPUBATh TJIOOATBHBIC IKOJIOTHUECKHE
mpoOJeMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHONIICHHIO K HHUM
COOCTBEHHYIO MO3HUIIHIO;

yMEHUE Cco37aBaTh COOCTBEHHBbIC MHUCHMEHHBIE U  YCTHBIC
coobmieHus, 0000mas OMOJOTUYECKYI0 WH(OpPMAIUI0 W3 HECKOJIbKUX
MCTOYHUKOB, TPAMOTHO HMCITOJIb30BaTh MOHATUMHBINA ammapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITIACC
HaumeHnoBanue Konu4yecTBo yacos
Ne i/ pa3aesioB U TeM JIeKTPOHHBIE (IM(POBbIe) 00pa30BaTeIbHBIC PECYPCHI
NPOrpaMMblI Beero
1 buonorus xak Hayka 2 bubnnorexka [{OK https://m.edsoo.ru/7f41¢292
JKuBble cucTeMbl U UX
2 1 bubmuoreka I{OK https://m.edsoo.ru/7f41¢292

OpraHu3anus

XMUMHYECKUN COCTaB U
3 8 bu6nuoreka LIOK https://m.edsoo.ru/7f41¢292
CTPOEHHUE KIIETKH

KuznenesTeabHOCTD
4 A 6 bubmmnoreka ITOK https://m.edsoo.ru/7f41¢292
KJIETKH

Pasmuoxenue u
5 WHIUBUYaTbHOE 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTraHU3MOB

HacnenctBeHHOCTD U
6 W3MCHYHUBOCTH 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
OpPTraHHU3MOB

Cenekius oprainu3MoB.
7 tHE Op 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
OCHOBEI OMOTEXHOJIOTUH

8 PesepBHOE BpeMms 1 bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34




11 KIIACC

Ne i/

HaumenoBanue
pa3iesioB H TeM
NMPOrpamMmbl

KoandyecTBO 4acoB

Bcero

JaexkTpoHHble (LU(poBbHIe) 00pa3oBaTebHbIE PeCYpPChI

DBOJTIOIIMOHHAS
ounoJIorus

bubmuoteka I{OK https://m.edsoo.ru/7f41cc74

Bos3aukHOBeHUE 1
pa3BUTHE )KU3HU Ha
3emiie

bubmuoteka I{OK https://m.edsoo.ru/7f41cc74

OpranusMmsl 1
OKpy>Karouiast
cpena

bubmuoreka I{OK https://m.edsoo.ru/7f41cc74

Coo0OmiecTBa 1
SKOJIOTUYECKUE
CUCTEMBI

bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74

5

PesepBHOe Bpems

bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







ITOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB DJIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoxa Kontposabubie IpakTu4eckue bp
n/n Bcero H3Y4YeHH S oOpa3oBaTte/ibHbIE
padoTbI padoThI
pecypcbl
but6mmoreka [IOK
buonorus B cucreme
1 HAVK 1 https://m.eds00.1ru/863e6122
Y https://m.edsoo.ru/863e¢632a
MeTobI MO3HAHUS
YKUBOU MPHUPOIBI.
[TpakTrueckas padora Ne
) 1 «cnonp3oBaHne { 0.5 bubmuorexa [JOK
pa3IUYHBIX METOLOB IIPU ' https://m.edso0o.ru/863e6122
U3Y4YEHUU
OHMOJIOTHYECKUX
00BEKTOBY
buonorunueckue
3 CHCTEMBI, IIPOLIECCHI U UX 1 bubmorexa HOK
» Tpott https://m.eds00.ru/863e¢6564
U3y4yeHue
XHUMHYECKHUI COCTaB
4 et Bora i i bu6mmoreka [IOK
- PO https://m.edsoo.ru/863e674¢
MUHEpaIbHBIE COIU
5 benku. CoctaB u { bubmnoreka LIOK

CTPOCHUC 0eJIKOB

https://m.edsoo.ru/863e6b72




DepMEeHTHl —

OMOJIOTHYECKHUE
KaTaJu3aTophl.
JlaGopartopnast pabota No
5 1 «I/Lf quI)He P 0.5 bubmuoreka [JOK
Y . ' https://m.eds00.ru/863e6b72
KaTaJIMTUYECKON
AKTHBHOCTH ()€PMEHTOB
(Ha mpuMepe aMuIIa3bl
WJIH KaTajasbl)»
but6mmoreka [IOK
7 Yraepoasl. JIunuasi
g A https://m.eds00.1ru/863e6870
g HyxknenHoBbIE KUCTOTBHI. bu6nuorexa [IOK
ATO https://m.edsoo.ru/863e6d5¢
Uctopus u meToasl
bubmuoreka [JOK
9 M3YYECHUS KICTKH.
https://m.edsoo.ru/863e6e88
Knetounas reopus
10 Knerka xak nenoctHas
KUBas CHCTEMa
Crpoenue
3YKAPUOTHYECKON
KkieTku. JlaboparopHas
pabota Ne 2 «M3yueHue bubnuorexa LIOK
11 CTPOEHUS KJIETOK 0.5 https://m.edso0o.ru/863e6ff0

pacTeHui, )KUBOTHBIX,
rpuOOB U OaKTepuil Mo
MHUKPOCKOIIOM Ha
TOTOBBIX

https://m.eds00.ru/863¢e716¢




MHUKpOnpenaparax 1 ux

OIUCaHUE»
12 OOMeH BelecTB Win bubmuoreka [JOK
MeTa00IHU3M https://m.eds00.ru/863e766¢
13 doTocHuHTE3. bu6mmorexa [JOK
XeMOCHHTE3 https://m.eds00.ru/863e7¢98
bubmuoreka [JOK
14 DHepPreTHYecKuii ooMe
HEPTCTHHCECKII OOMEH https://m.edsoo.ru/863¢e7aae
JKu3HEeHHBIN 1TUKIT
KIICTKH. [leeHne KIeTKH.
Murto3. JlaboparopHas
pabota Ne 3
15 «Haomronenne MuTosa B 0.5 bubmmorexa TIOK
A ’ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHUKA
KOpEIIKa JTyKa Ha
TOTOBBIX
MUKpOIIpenapaTax»
Buocunres 6eaka.
16 Peaknus MaTpuaHOTO bubmmorexa TIOK
. p https://m.edsoo.ru/863e796¢
CHHTE3a
17 Tpancasauus — bu6nuorexa LIOK
ouocuHTe3 OelIKa https://m.eds00.1u/863e796¢
18 Hexknetounsie hopmbl bu6nuorexa [IOK
JKU3HU — BUPYCBI https://m.edsoo.ru/863¢7540
19 dopMbI pa3MHOKECHUS bubmmoreka [JOK

OpPraHu3MOB

https://m.edso00.ru/863e¢81b6




https://m.edso0.ru/863e83 1e

bu6morexa [JOK

20 Metiio3
" https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.
Omioa0TBOpEHHUE.

21 Jlaboparopnas padota Ne 0.5 bubmmoreka [JOK
4 «M3yuenue ctpoeHus ' https://m.edsoo.ru/863e81b6
IMOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpenaparax»

” NuauBunyansHOE bu6nuorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863e8436
I'eneTruka — Hayka o

23 HaCJIEICTBEHHOCTH 1 bubmorexa HOK

a https://m.edsoo.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH
HaclIeIOBaHUS
bubmuoreka [JOK
24 MIPU3HAKOB.
https://m.edsoo.ru/863e8878
Mounorubpunnoe
CKpELIMBAaHHE
Jurnbpumnoe
CKpellruBaHue. 3aKOH
P but6mmoreka [IOK
25 HE3aBHCHMOTO
https://m.edsoo.ru/863e89a4
HaCJIEIOBaHU

NPU3HAKOB




26

CuremineHHoe
HACJICTOBaHHE
MPU3HAKOB.
JlaGopartopnast pabota No
5 «3yueHue
pe3yJIbTaToB
MOHOTHOPHIHOTO H
JTUTUOPUTHOTO
CKpEIIUBAHUS Y
Jpo30(UIIBl HA TOTOBBIX
MUKpOTIpenapaTax»

0.5

bu6mmorexa [JOK
https://m.edso00.ru/863e8c60

27

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB, CUEIJIEHHBIX
C IOJIOM

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

28

N3MeHUnBOCTS.
Henacnencreennas
U3MEHUYUBOCTb.
JlaGopatopHnas pabota Ne
6. U3yuenue
MOAU(PUKAITMOHHON
U3MEHYUBOCTH,
IIOCTPOCHHE
BapHALMOHHOIO psijia U
BAPUALMOHHON KPUBOI»

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencresennas
W3MEHYUBOCTD.

0.5

bubmuoreka [JOK
https://m.edsoo0.ru/863e8efe




JlaGopatopHnas pabota Ne
7. «AHanu3 MyTalun y
Jpo30(UIIBl HA TOTOBBIX
MHUKpOIpenapaTax»

30

I'eneTuka uenoBeka

bubmuorexa [JOK
https://m.edsoo.ru/863e8d78

31

PesepBHBI yPOK.
O0001menue o TeMe
«HacnencTBeHHOCTE U
W3MEHYUBOCTH
OPTraHU3MOBY

32

Cenexuus Kak Hayka u
nporecc

bu6mmorexa [JOK
https://m.edsoo.ru/863¢9214

33

MeTtobl U JOCTUKEHUS
CEJICKLIMM PaCTEHUN U
KUBOTHBIX

bubmuorexa [JOK
https://m.edsoo.ru/863€9214

34

buorexHonorus kak
0Tpacyib IPOU3BOJICTBA

bubmuorexa [JOK
https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka KonTtpoJibHbIe IMpakTnyeckue
n/n Bcero H3Y4YeHH S oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| DBOJIIOIHA U METOALI €& { bu6mmorexa [JOK
W3yYECHHUS https://m.edsoo.ru/863ea20e
Hcropus passurus
2 TpecTaBICHU 00 1 bubmoreia HOK
bes https://m.eds00.ru/863¢9570
SBOJTIOIAN
bu6mmorexa [JOK
3 M
HKPOIBOTIONHA ! https://m.edsoo.ru/863e9cle
[Monmynsaums kak
3JeMEHTapHasi eAMHUIA
BHJIa M DBOJTFOLIHH. Eub 110K
noImoTeKa
4 JlaGopaTopras pabora Ne
patopHas pabot ! 0.5 https://m.eds00.ru/863¢99¢6
1 «CpaBHeHME BUAOB MO
Mop(dooruueckomy
KPUTEPHUIO»
BIDKYIIHE CUITBI
Apimicyin but6mmoreka [IOK
5 (>nmemMeHTapHbIe 1
https://m.edsoo.ru/863e9da4
(bakTOpbI) SBONIOIHIH
6 EctectBenHslil 0TOOp U ! bubmmoreka [JOK
ero Gpopmbl https://m.edsoo.ru/863e9ed0
7 Pe3ynbpTarsl sBOIIONMN: 1 0.5 bubmmoreka [JOK




MPUCTIOCOOTICHHOCTh
OpPraHu3MoOB U
BU000pa30BaHUeE.
JlaGopaTtopHnast pabota No
2 «Onucanue
MPUCTIOCOOICHHOCTH
opraHu3mMa u €€
OTHOCHUTEIFHOTO
XapakTepay

https://m.edsoo.ru/863e9fde

Hanpasnenus u mytu
MaKpO3BOIIOIUU

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle

Heob6patumoctsb
IBOJIOIIH

10

Hcropus xu3HU Ha
3emiie U METOABI €€
U3y4EHUS

11

I'ummoresnl
MIPOUCXOKICHUS KU3HU
Ha 3emiie

bubmuorexa [JOK
https://m.edsoo.ru/863ea5a6

12

Pa3BuTHe Xn3HU Ha
3emJie 0 paM U
nepuoam

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

13

OCHOBHBIE 3TaNbl
3BOJIIOIIHUH

PACTUTCIILHOT'O 1
JKUBOTHOI'O MHUpa.

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863ea8bc




[IpakTuueckas padora Ne
1 «3yuenne
MCKOIIAEMBIX OCTaTKOB
pacTeHHi U KUBOTHBIX B

KOJUTCKITUSIX)
14 CoBpeMeHHas cuctema bu6mmoreka [JOK
OpraHH4YECKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKA bubmuorexa [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2¢
BIKYIIIUE CHUITBI
Awinicy bubmuoreka [JOK
16 (dakTopsI)
https://m.edsoo.ru/863ead44
aHTpOMOreHe3a
17 OCHOBHEIE CTaIUU
9BOJIIOIIMU YeJIOBEKa
Yenoseueckue pacsl U
18 MIPUPOIHBIEC aanTalluN bubmmorexa [IOK
PHpOA A t https://m.edsoo.ru/863eaca2
YyeJioBeKa
Pe3epBHBIit ypOK.
O00011IEHNE TT0 TEME
19 «BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3emue»
20 DKOJIOTUs KaK HayKa
)1 Cpenbl oOuTaHus U bu6mmoreka [JOK
HKOJIOTHUECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
22 AbGuotnyeckue GakTopsl. 0.5 bubnuorexa LIOK




JlaGopatopHas pabota Ne
3. «Mopdonorudeckue
0COOEHHOCTH pacTeHUi
U3 Pa3HBIX MECT
oOUTaHUN.
JlaGopaTtopnast pabota No
4. «BnusiHue cBeta Ha
POCT U pa3BUTHE
YEPEHKOB KOJICyCa»

https://m.edso0.ru/863eb10e

23 buotnueckue GaxTopsl Bubmmorexa [JOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHUE
XapaKTePUCTUKU
MOMYJIALINH.
24 [IpakTuyeckas pabora Ne 0.5
2 «Iloncuér minoTHOCTH
MOMYJIALIMNA Pa3HbIX
BHUJIOB PACTCHUI»
)5 Coo0riecTBa OpraHu3MoB bu6mmoreka [JOK
— OHMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bu6nuoreka [IOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNn
9KOCUCTEMBI.
27 DKOJIOTHYECKHUE Bubmmorexa [JOK

nupamuasl. CBoiicTBa
skocucteM. Cykueccus

https://m.edsoo.ru/863eb5fa




28

HpI/IpOI[HBIC O9KOCHUCTEMBI

29

AHTpPOIIOreHHbIE
9KOCUCTEMBI

30

buocdepa — rmobanbHas
JKOCUCTEMA 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHMS
onocdepsr

bubmuorexa [JOK
https://m.edsoo.ru/863ebd16

32

YemoBeuecTBO B
ouochepe 3emn

33

COC}’H.[CCTBOB&HI/IC
MMpUPOAbI U YCJIOBCUCCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

34

Pe3epBHBII ypOK.
O00011EeHNE TEMBI
«Coo01ecTBa u
DKOJIOTHYECKHUE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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