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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke nmporpaMmsl 1o OUOJOTMU TEOPETHUECKYIO OCHOBY
JUTSL OTIpeNIeIeHUs] MOAX0JA0B K (POPMUPOBAHUIO COAEPKAHUS Y4eOHOTO
npenmeta «bruonorus» cocTaBWiIv: KOHLENTyanbHble TosioxeHuss GI'OC
COO o0 B3aMMOOOYCIOBJIEHHOCTH LEJIEH, COACPKAHUA, PE3yIbTaTOB
oOydeHuss M TpeOOBaHUII K YPOBHIO TOJITOTOBKU BBITYCKHUKOB,
MOJIOKEHUST 00 OOIIMX LeNsX W MPUHINIAX, XapaKTepU3YIOIUX
COBPEMEHHOE COCTOSIHUE CHCTEMbI CpelHero obmiero oOpa3oBaHUs B
Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienudrke OWOJIOTHH,
e€ 3HAYECHUMUM B TO3HAHUU IKUBOM MPUPOIBI M  OOECIECUYEHHH
CYILIECTBOBAaHMs 4enoBedyeckoro ooOmectBa. CorinacHO Ha3BaHHBIM
[OJIO)KEHUSIM,  OINpPEJEICHbl OCHOBHBbIE (YHKIMM MPOTPAMMBI  I10
OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu Ja€T NMpeCTaBlICHUE O LENsX, 00 o0IIe
cTparerud  OOy4YeHHs, BOCHHUTAHHS M  pa3BUTUS  OOydaroUIuxcs
cpencTBamMu yuyeOHoro npeamMera «bruonorusy, onpenenser 00s13aTeabHoe
IPEIMETHOE COJIEpKAHUE, ETO CTPYKTYPY, PACIPEACICHHUE 110 pa3aenam u
TEMaM, PEKOMEHAYEMYI0 IIOCIE€I0BaTEIbHOCTh HU3YyYEHUsI Yy4eOHOTO
Marepuana ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H,
JIOTUKHU 00pa3oBaTeNbHOTO npoiiecca, BO3PACTHBIX
0COOEHHOCTEHO0YYarOIIMUXCS.

B mporpamMme mo OuoiiorMHM TaKKe YUYWUTBHIBAIOTCS TPEOOBaHUS K
IUIAaHUPYEMBbIM  JINYHOCTHBIM, ~ METanmpeIMETHbIM U  IPEeIMETHBIM
pesyibTaTaM oOy4eHHs B (POPMUPOBAHMHM OCHOBHBIX BHJOB Y4Y€OHO-
MO3HABATEJIbHON [IeATeIbHOCTH/Y4eOHBIX JACHUCTBUIM OOyYarolmuxcs Mo
OCBOEHHUIO COJIEpP KaHUs OMOJIOTHYECKOr0o 00pa30BaHUsl.

B mnporpamme mo O6uonorum (10—11 kmaccel, 06a30BbIi YpPOBEHB)
peanu3oBaH MPUHILMI MPEEMCTBEHHOCTH B HW3YYEHUU OMOJIOTHUH,
Oylaroapsi yeMy B HEM MpPOCMAaTpPUBAETCS HAMPABIEHHOCTh HA Pa3BUTHE
3HaHWM, CBSI3aHHBIX C  (OPMUPOBAHUEM  E€CTECTBEHHO-HAYYHOTO
MHPOBO33pPEHHUS, LEHHOCTHBIX OPUEHTALMI JIMYHOCTH, IKOJIOIMYECKOrO
MBIIJICHHS], TPEJICTAaBICHUI O 3J0pOBOM 00pa3e *U3HU U Oepe’KHBIM
OTHOLIEHHWEM K OKpyXKarouend npupoaHou cpenpe. Ilosromy Hapsgy c
U3y4YeHUEM OOLIEOMOJOTUYECKUX TEOpPUM, a TakKe 3HAHUH O CTPOCHHUHU
KUBBIX CUCTEM Pa3HOI'0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TIPOLECCOB B NporpaMMe MO OWOJOTMH YAEJIECHO BHUMAaHHE
UCIOJIb30BAHUIO TOJTYYEHHBIX 3HAHUW B TMOBCEIHEBHOW JKU3HU JUIS



peImeHusl TNPUKIAMHBIX 3adad, B TOM 4YHCle: TPO(HIAKTHKA
HACJIEICTBEHHBIX  3a00JIECBaHUN  YENIOBEKa, MEIUKO-TeHETUYECKOTO
KOHCYJBTHPOBAHUS, OOOCHOBaHHUS JKOJOTHYECKH II€JIeCO00pa3HOrO
MOBEIEHUSI B OKPYJXKAIOUIEH MPHUPOMHON cpene, aHajau3a BIWSHUSA
XO35TUCTBEHHON JEATEIHPHOCTH YEJIOBEKA Ha COCTOSHUE MPUPOIHBIX H
HUCKYCCTBCHHBIX DJKOCHCTEM. YCHUJICHHE BHUMAHUS K TPUKIATHON
HaNpaBIEHHOCTH ydeOHoro mpeamera «buonorus» MTPOIUKTOBAHO
HEOOXOMMOCTBIO 00CCIICUeHUST YCIOBUM JJIsi PEIICHUs OJHOW U3
aKTyaJIbHBIX 3a7[ad MIKOJHFHOTO OMOJIOTUYECKOTO 00pa3oBaHUs, KOTOpas
npeanosnaraer  (opMupoBaHue |y  OoOydYarommMxcsi — CIOCOOHOCTH
aIanTHUPOBAaTbCI K  M3MCHCHHSAM  JWHAMUYHO  Pa3BHBAIOMIETOCS
COBPEMEHHOI0 MHpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHsS 3aHUMAET
BaxkHOoe MecTto. OHa obecneunBaeT (GOpMHUPOBaHUE Y OOyYArOUIUXCS
MPEACTABICHU O HAay4YHOW KapTHHE MHpa, pacliupser U o0oOmaer
3HAHUS O KUBOU MPHUPOAE, €€ OTINYUTEIBHBIX MPU3HAKAX — YPOBHEBOU
OpraHu3allMd U SBOJIOIWHU, CO3MAET YCIOBHUS JJISA: MO3HAHUS 3aKOHOB
KUBOM mpuUpoibl, QGopMuUpoBaHUs (YHKIIMOHATILHOW TI'PaMOTHOCTH,
HABBIKOB 37I0pPOBOTO M Oe30macHoro obpasza XU3HH, KOJIOTHYECKOTO
MBIILICHUS, IIEHHOCTHOTO OTHOIICHHMSI K YKHMBOU MPUPOJIC U YCIIOBEKY.

bonbmoe 3HaueHwe OWONOTUS WMEET TaKXKe [UJISl  PEIICHUS
BOCIIUTATEIBHBIX U PA3BUBAIOIIUX 33]1a4 CPEIHET0 OOIIero oopa3oBaHus,
colpayiv3anu  oOyvaromuxcsi. V3ydyenue Ouonorun oOecreurnBaeT
ycioBHs 711 (HOPMHUPOBAHMS HHTEIICKTYTBHBIX, KOMMYHHUKAITMOHHBIX U
WH()OPMAITMOHHBIX HABBIKOB, ACTETHYECKOW KYJIBTYpHI, CIIOCOOCTBYET
UHTErpalid OMOJIOTUYECKUX 3HAHUK C MPEACTaBICHUSMU U3 JIPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKHU, XUMUU U Teorpaduu.
Ha3BanHple TOJNIOKEHHUA O TMpeAHA3HAUYCHWH YYeOHOTo TpeaMeTa
«buonorus cocTaBUIN OCHOBY JJISl OMPENEICHHS TOIX00B K 0TOOpY U
CTPYKTYPHUPOBAHHUIO €TO COACPKAHMSI, MPEACTABICHHOTO B MPOTPaMMe 110
ounonoruu.

OT60p comepkanusi yuebHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE OCYIIECTBIEH C MO3UIMN KyJIbTYpPOCOOOpPA3HOTO MOAXO0Ma, B
COOTBETCTBHHM C KOTOPHIM OOydYaromiuecss JOJDKHBI OCBOWTH 3HAHUSA WU
YMEHHUsA, 3Ha4yuMble i1 (QOpMHUpOBaHUS  OOIIEH  KYyJbTYpHI,
OTIPEIENISIONINE aJIeKBATHOE TIIOBEJICHUE YEJIOBEKa B OKPYXKAIOIICH
MPUPOTHOM cpene, BOCTPEOOBAHHBIE B TOBCEIHEBHOW IKU3HH W
NpaKTHUECKON nesTenbHocTH. Ocoboe MeCTO B ATOW CUCTEME 3HAHUU



3aHUMAIOT JJIEMEHTHl COJEP>KAHMS, KOTOpPBIE CIIy)KaT OCHOBOM IS
(dbopMHUpPOBaHUS TIPEACTABICHUA O COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHE  MHpPa W  LUEHHOCTHBIX  OpPHUEHTAlUAX  JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIMH OUOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupoBaHHE  COJACp)KaHUS ~ y4yeOHOTO  maTepuaila B
nporpaMMe 1O OHOJOTHMH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO
3HAYEHUS 3HAHUN 00 OTIIMUUTEIBHBIX OCOOEHHOCTSIX MKUBOUM MPUPOJIBI, O
€€ ypOBHEBOM OpraHM3aldi W 3BOJIIOIMUA. B COOTBETCTBUM C 3THUM B
CTpPYKType yueOHoro mnpeamera «buomorus» BbIIENEHBI CIEAYIONIHNE
cozepxaTenbHble JUHUU: «buonorus kak Hayka. MeToabsl Hay4HOTroO
no3HaHus», «Kierka kak Ouonorudeckas cucreMa», «OpraHusMm Kak
Oouonoruyeckas cuctema», «CucreMa M MHOTrooOpa3ue OpraHH4ecKoro
MUpa», «IBOJIOLHS KUBON MPUPOIBD), «IKOCUCTEMBI U MPUCYIINE UM
3aKOHOMEPHOCTHY.

[enp wu3ydeHuss ydyebHOro mnpeamera «buosorus» Ha 06a3oBoM
YPOBHE — OBJAJCHHE OOYYAIOUIMMUCS 3HAHUSAMH O CTPYKTYpHO-
(GYHKIMOHATBHOM OpraHU3allMM JKUBBIX CHUCTEM pAa3HOTO paHra u
npUOOpETeHHEe YMEHUN MHCIOJIb30BaTh JTH 3HAHUS JJIs TPAMOTHBIX
JNEUCTBUN B OTHOIIEHUM OOBEKTOB JKMBOW TNPUPOABI M PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
06a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a/1a4:

OCBOEHHE OOYyYaIOLIUMUCS CHUCTEMbl 3HAHUH O OHOJIOTUYECKUX
TEOPUSIX, YUEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBHIIaX,
CITyalIuX OCHOBOH 151 (POPMUPOBAHMS TPEACTABICHUM O €CTECTBEHHO-
HAy4YHOW KapTUHE MHpaA, O METOJaX HAy4YHOrO IO3HAHUS, CTPOECHUHU,
MHOTO00pa3u H OCOOCHHOCTSAX JKMBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHU3alliH, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX MCCIEAOBAHMIX
B OMoIOTHY;

dbopmupoBaHue y oOyyJaronmxcs MO3HABATEIIbHBIX,
MHTEJJICKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B Mpollecce aHalIMu3a
JAHHBIX O MYTSAX pa3BUTHs B OWOJOTUM HAYYHBIX B3IJISANIOB, UJEH H
MOJIXO/I0B K U3yUYEHHUIO KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINM;

CTaHOBJICHHE y 00yYaroumxcs 001end KylabTypbl, (yHKINOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHHUN OOBSICHAITh U OIICHUBATH SIBJICHUS
OKpY>Kalolller0 MHUpPA KUBOW MPUPOJbl HA OCHOBAHWU 3HAHUW U OIbITA,
MOJTYYSHHBIX TIPU U3yUYE€HUU OMOJIOTHH;



dopMmupoBaHre Yy OOYyYalOMUXCS yMEHUH  WJUTFOCTPHPOBATH
3HAYCHUE OWOJIOTMYECKUX 3HAHWW B MPAKTHUYECKOW EATEIHLHOCTH
YeJIOBeKa, PAa3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTUIA;

BOCITUTaHNE YOCKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM
KUBOW TIPUPOIBI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHUS K HEH,
COOJIOJIEHUs JTUYECKMX HOPM TMpU TPOBEIACHUU OHOJIOTHUECKUX
HCCICIOBAHM;

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM [JIS TOBBIIICHUS
YPOBHS JKOJOTHYECKOW KYyJNbTYphI, s (OPMHUPOBAHHUS HAYYHOTO
MHUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUW B MOBCEIHEBHOMU
KU3HU TSI OIICHKU TIOCIIEJICTBUN CBOEH JEATEILHOCTH MO OTHOIIEHUIO K
OKpyXXarolel cpene, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE U
coburoeHrue Mep podUIaKTUKK 3a00JIEBaHUH.

B cucreme cpeanero o6iiero oopazoBanusi «buonorusy, nzyuaemas
Ha 0a30BOM YpOBHE, SBISETCA O0053aTEIbHBIM YUYEOHBIM TPEIMETOM,
BXOJAIIMM B COCTaB MpeaMeTHoN oOnactu «EcTecTBeHHO-HAyuYHbIE
MIPEAMETHD).

Jlns u3yueHusi OMOJIOTMM HA 0a30BOM YPOBHE CpPEIHEro OOIIero
oOpazoBanusi otBoautcs 68 udaco: B 10 kmacce — 34 wyaca (1 vac B
Heneno), B 11 knacce — 34 gaca (1 yac B Heelno).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsA3b Ounosornu ¢ OOLIECTBEHHBIMU,
TeXHUYECKUMU U JPYTMMH €CTECTBEHHBIMM HayKaMu, ¢uiocodueii,
ATUKOM, ACTETUKOW U mpaBoM. Ponb Ouonorun B (HOpMUPOBAHHUU
COBPEMEHHOW Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJ0rM4eCKUX HayK.

Metoapl mo3HaHUS KUBOW MPUPOJBI (HAOMIONEHUE, SKCICPUMEHT,

ONKCaHue, U3MEpPEHHUE, KJ1accuukanus, MOJIEJIMPOBAHUE,
CTaTUCTUYECKasi 00padOTKa JAHHBIX).
JeMoHcTpanuu:

IToptpetsl: Y. lapBun, I'. Mennens, H. K. Konsiios, JI)x. YoTcoHn u
@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/bl TO3HAHUS JKUBOW MTPUPOIBD).

JlaGopaTopHbie M NIpaKkTHYeCKUe padoThl:

[Ipaktuueckass padoraNel. «Mcmonb3oBaHuE pa3IMUYHBIX METOOB
IPU U3yYEHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MPeaMET U3yUYEeHHS] OMOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CaoiicTBa OmMoCHCTEM U MX pa3zHOoOOpasue. YPOBHU OpraHu3aluu
OMocHCTEeM: MOJEKYJSPHBIN, KJICTOYHBIM, TKAHEBBINA, OpraHW3MEHHBIM,
MOMYJIALIMOHHO-BUI0BOM, AKOCUCTEMHBIN (OUOTeOIIEeHOTUYECKU ),
Oonoc@epHbIi.

JeMmoHcTpanuu:

Tabmuupbr u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HUY, «YPOBHH
OpraHU3alUU KUBOU TPUPOIBD).

O6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KJIECTKH.

XUMHYECKHM  COCTaB  KIETKH.  XUMHUYECKHE  DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI. Boia 1 MUHEpaibHbIE BEILIECTBA.

OyHKIMMY BOABI U MUHEPAJIBHBIX BEIIECTB B KieTke. [lomnepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CocraB u crpoeHue OeakoB. AMUHOKUCIOTHI — MOHOMEPHI
6enkoB. HezaMeHnMbIe U 3aMEHUMbIC AMUHOKHUCIIOTBI. AMHUHOKHUCIIOTHBIH
COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJEKyJbl (IIEpBUYHASA,



BTOPUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHYECKUE
cBolicTBa OenKoB. bruonorndeckue GyHKIIMNA OCITKOB.

®epMeHThl — Ononornyeckre katanuzatopbl. CTpoeHue gpepMmeHTa:
aKTUBHBIA  1EHTp, cyOctpaTHas cnenuduyHocTh. KodepMmeHTsl.
Buramunbl. OTianuust GepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYrieBoapl: MOHOCaxapubl (TJIFOKO3a, prbo3a W JAe30KCHpr003a),
Iucaxapuibl (caxaposa, JJaKTo3a) U Mmojaucaxapuisl (Kpaxmad, TJIMKOTEH,
1eJUTI0I103a). buonorndeckue GyHKIMH YTIIEBOIOB.

JIunu et TPUTJIULIEPUIBI, dbochonunusl, CTEPOUIBI.
I'unpodunbsHO-TUAPOOOHBIE  CBOMCTBA. buonorndeckue QyHKUIUU
munuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB M JUIUAOB KaK HMCTOYHHKOB
DHEPIUH.

Hyxkneunossie kucnorsl: [JHK u PHK. Hykneotunsr — MOHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u ¢ynkuun JHK. Crpoenune wu
¢ynkunu PHK. Bunet PHK. AT®: ctpoenue u GpyHKIHH.

[urtonoruss — Hayka o kinetke. KiietouHass Teopuss — mnpuMmep
B3aUMOJICUCTBUS HAeH U (AKTOB B HAYYHOM TO3HAHUU. METObI
U3YUYCHHUS KIIETKHU.

Kierka kak nenocrtHas xuBas cuctema. OOIIMe npusHaKku KIETOK:
3aMKHyTas HapyxHas MmemOpana, mosiekynsl JIHK kak renerudeckuii
amnmapar, cucteMa CUHTe3a OeJka.

Tumel  KJIETOK:  JyKapuOTHYECKass W IPOKapUOTHYECKas.
Oco0eHHOCTH CTPOEHUs MPOKapUOTHUECKON KieTku. KnetouHas creHka
Oaktepuil. CtpoeHHE HYKApUOTHYECKOW KIETKU. OCHOBHBIE OTIMYMS
PACTUTENBHOU, KUBOTHOU U TPUOHOMN KIIETKH.

IIoBEpXHOCTHBIE  CTPYKTYpbI KIETOK — KJIETOYHas CTEHKa,
TJIMKOKANUKC, uX (yHkimu. [lnasmatudeckas memOpaHa, e€ CBOWCTBA U
¢ynkuuu. [utomnasma u e€ opranouasl. OgHOMEMOpaHHbBIE OPTaHOUIbI
kietku: OJIIC, ammapar [l'onpmxku, au3ocombl. [lomyaBTOHOMHBIE
OpraHouJbpl  KJIETKA: MHUTOXOHApHUM, Iactuiapl. [Ipoucxoxnenue
MUTOXOHAPHA W TutacTui. Bumbl mnactun. HememOpaHHBIE OpraHOMIBI
KJIETKH: PUOOCOMBI, KJIETOUHBIN LIEHTP, IEHTPUOJIN, PECHUYKHU, KTy THKH.
DyHKIMHA OPraHOUI0B KJIETKU. Brirrouenus.

Anpo — perymaTtopHeiil neHTp KieTku. CTtpoeHue sapa: saepHas
000J104Ka, KapuoIia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMmoHcTpanuu:



IToptpetsi: A. JleBenryk, P. T'yk, T. llIBann, M. Ilneiigen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacnipeienieHne XUMUYECKUX 3JIEMEHTOB B HEKHUBOM
npupojie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuuber u cxemsl: «llepuogmveckas TabmuIa XUMHYESCKUX
aneMeHToB», «CTpoeHHMEe MOJEKynbl BOAbD», «buocuHTe3 Oemkay,
«Ctpoenue Mousekyibl Oenka», «Ctpoenue pepmenta», «HyknenHosbie
kucinotel.  JHK», «Ctpoenne monekynmsr AT®O», «CrpoeHue
AYKAPUOTUYECKON KIETKN», « CTPOCHHUE KUBOTHOM KIETKW», «CTpoeHune
pacTUTENIBHOW  KIETKW», «CTpoeHne IpOKaApUOTHYECKOM KIIETKW,
«CtpoeHue saapa KIETKN», « Y IIeBOAbDY, «JIMmuasD.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHHE s
IPOBEACHUS HaAOJIIOICHU, U3MEPEHU, AKCIEPUMEHTOB,
MUKpOMpenapaTsbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHAIbHBIX KJIETOK.

JlabopaTopHble U IpaKTHYECKHE PadOThI:

Jlabopatopnas  pabora  Nel. «M3ydyeHue  KaTaqIuTUUECKOM
aKTUBHOCTU (PEpMEHTOB (Ha MpUMEpe aMuIa3bl WIIA KaTalla3bl).

JlabopatopHast pabota Ne2. «M3yueHue cTpoeHUs KJIETOK PaCTEHUH,
KUBOTHBIX M OakTepuil  1MOJ  MHKPOCKOIIOM Ha  TOTOBBIX
MHUKpoTpenapaTax U UX OIMUCaAHUE.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmMeH BemecTB, WM METa0oJIu3M. ACCUMWISINS (TUIACTUYECKUN
OOMEH) W JUCCUMWIAIUS (SHEpPreTUYecKnii OOMEH) — JBE CTOPOHBI
€AMHOrOo nporecca Metadonusma. Poiab 3aKOHOB COXpaHEHHUs BEIIECTB U
SHEPruu B MOHUMAHUU METa0O0IM3MA.

Tunelr oOMeHa BemiecTB: aBTOTPO(dHBIA U rereporpodHbIi. Poib
(dbepMeHTOB B OOMEHE BEIIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (asbl (oTocuHTE3a. Peakuuu
doTocunTeza. DPdekTuBHOCTL (PoTocHHTE3a. 3HaueHue (HOTOCHUHTE3A
JUIsS KW3HU Ha 3emuie. BriusHue ycioBuil cpeasl Ha (OTOCHHTE3 U
CIIOCOOBI TMTOBBITIIEHUS €T0 TPOYKTUBHOCTH Y KYJBTYPHBIX PACTEHUH.

XeMocuHTe3.  XEMOCHHTE3Wpylomue  OakTepuu.  3HAUYCHHE
XEMOCHHTE3a JJI )KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KIeTke. PaciiernieHue BeIecTs,
BBIJICJIEHUE U  aKKyMYJHUpPOBAaHME DJHEPrUM B  KJIETKE. Tallbl
JHEpreTUdeckoro ooOmeHa. [ukonu3. bpoxkeHne W ero  BHJBI.
Kucnopognoe okucneHve, uiaum KieToyHoe AbixaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.



Peakuuu matpuunoro cunresa. ['enernyeckas nnpopmanus u JJHK.
Peanuszanus renetnueckoit nupopmanuu B kieTke. ['eHeTndeckuit Koa u
ero coiictBa. Tpanckpunius — matpuunblii cuHTe3 PHK. Tpancisinus —
OouocunTe3 Oenka. Otambl TpaHcusuu. KoaupoBaHue aMHHOKHCIOT.
Ponb pubocom B GnocunTese Oernka.

Heknerounsie ¢GopMbl KM3HM — BHUPYCHL. VICTOpHsS OTKPBITHS
BupycoB ([I. M.MBanoBckuii). OCOOEHHOCTH CTPOEHUS U KUZHEHHOIO
nuKia BuUpycoB. bakrepuocdaru. bone3sHu pacTeHHWil, >KUBOTHBIX H
YeJIOBEeKa, BhI3bIBaEMble BUpycaMu. Bupyc mmmyHoneduinra yenoBeka
(BUY) — Bo3oymautens CIIMla. OGpaTHast TpaHCKpHUIILKS, PeBEPTa3a U
uHTerpasa. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JeMmoHcTpanuu:

IToptpetsi: H. K. Konsuos, /1. Y. Usanosckuii, K. A. Tumupsses.

Tabmuel w  cxeMbl: «Tumbl  mwmTaHms», «MeTtaboau3my,
«MuToXOHIpUDY, «OHEPreTUYECKHUM oOMeHn», «Xnopomiacr,
«®ortocunte3», «Ctpoenue JIHK», «Ctpoenue u ¢GyHKIHMOHUpPOBAHUE
reHa», «Cunrte3 Oenka», «leHermyeckuid  kom», «Bupycs»,
«baktrepuodarn», «Ctpoenue u >xku3HeHHBIM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JTHK».

OGopynoBanue: Moaenu-anmukanuu — «Yasoenne JIHK
TpaHcKpunius», «buocuHTte3 Oenka», «CTpoeHHE KIETKW», MOJENb
ctpykrypst JJHK.

Tema S. Pa3smHokeHMe W HMHIUBHAYAJbHOE PpPa3BUTHE
OPraHu3MoB.

Knerounbiii nuki, Wik >KU3HEHHBIM MUK kieTku. MHTepdaza u
muTto3. [Ipouecchl, nporekatonue B uHTEepdaze. Permkanus — peakuus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocoMm. XpoMOCOMHBIN HAOOP
— KapuoTun. JIMniaouWaHBIM W TamIOWIHBIM XPOMOCOMHBIE HaOOpBI.

Xpomatuisl. [luTomornueckue OCHOBBI pPa3MHOXKEHUS U
WH]JIMBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.
Henenne knetku — MuTo3. Craaum wmurtosa. IIporieccsl,

MPOUCXOJIAIINE HAa Pa3HBIX CTAAUAX MHUTO3a. DHOTOTMYECKUU CMBICI
MHUTO3A.

[Iporpammupyemasi ruoesb KJIETKH — aronTo3.

@dopMbI pa3MHOKEHHUS OPraHM3MOB: Oecrojoe W TojioBoe. Bumip
0ecroyioro pa3MHOXEHUS: JIeJICHWe HaJlBOe, IMOYKOBAHWE OJHO- U
MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHME, BEreTAaTUBHOE pPa3MHOXKEHUE.



HckyccTBEHHOE  KIOHMPOBAHUE OPTraHU3MOB, €ro 3HAYCHUE IS
CEJICKLINH.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECTIOJIOTO.

Meito3. Cranum meiio3a. IIpoiiecchl, TpOUCXOAIINE HAa CTagUsAX
meno3a.  lloBemenme  xpomocom B Menosze.  KpoccuHrosep.
buonornuecknit CMbICIT ¥ 3HAYEHUE MEWN03a.

l'ametorenes — mpouecc o00pa3oBaHUsl TMOJOBBIX KIETOK Y
*KUBOTHBIX. [I0JIOBBIE Keye3bl: CEMEHHUKU U SUYHUKH. OOpa3zoBaHue U
pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaro3ouj, SHIEKIeTKa) —
criepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS SIMIEKIETOK U
criepmaTto3onioB. OmnogorBopenue. [lapreHorenes.

NunuBunyanbHoe  pa3Butue  (OHTOreHe3).  OMOpPHUOHAIBHOE
pazBuTHe (AMOpHoreHe3). Oranbl SMOPHOHAIBHOIO  PAa3BUTHS Y
MMO3BOHOYHBIX KMUBOTHBIX: JApOOJIEHUE, TacTPYJALMs, OpPraHOreHeE3.
[TocTamOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPUOHAIIBHOIO Pa3BUTHSL:
npsiMoe, HemnpsiMoe (JIMUMHOYHOE). BnusitHue cpeapl Ha pa3BUTHE
OpraHu3MOB, (HaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHE3 LBETKOBOTO PACTEHHS:
CTPOEHHUE CEMEHU, CTAJIUHN PA3BUTHS.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMBI  pPa3MHOXKEHUS OPTaHU3MOBY,
«JIBOMHOE OIUIOIOTBOPEHUE Y LBETKOBBIX pacTeHui», «BereratuBHOE
pa3MHOXEHUE pacTeHui», «Jlemenue kietku Oakrepuitn, «CTpoeHue
MOJIOBBIX KJETOK», «CTpoeHHuE XpOMOCOMBI», «KIIETOUHBIM LHKID»,
«Permmmukamusa  JIHK», «Mwurto3z», «Meno3», «llpamoe u Henpsmoe
pa3BuTHE», «l'aMeToreHe3 y MJIEKOMHUTAIOIUX U YelloBeKay», « OCHOBHbBIE
CTaJuy OHTOTECHE3A.

OOGopynoBaHKe: MUKPOCKOIN, MHKpompenapaThl «CrepmMaTo30uIbI
MJICKOTIUTAIOIIETO», «SHleKiIeTka MIeKonuTatomeroy, «Kapuoknnes B
KJIIETKaX KOpEIKa JIyKa», MAarHUTHas MoOJieNib-anIiukanus «/lenenue
KIeTK», mojaenb JIHK, mogens metadazHoit XpOMOCOMBEI.

JlaGopaTopHble 1 NpaKTHYeCKUEe PadoThI:

Jlaboparopuas pabora Ne3. «HabGmronenue MuUTO3a B KIIETKax
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOTIpenapaTaxy .

Jlabopatopnasi pabota Ned. «3ydyenne cTpoeHHs TOJOBBIX KIIETOK
Ha FOTOBBIX MUKPOIIpETapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.



IIpenmer n 3amaum reHetuku. Mcropus pa3BuTus reHETUKU. Pousb
IUTOJIOTUM W HMOPHUOJIOTMM B CTAHOBJICHWMU TEHETHKU. Bknan
POCCUMCKUX M 3apyOEKHBIX YYEHBIX B Pa3BUTHE TE€HETUKH. MeTombl
TeHETUKU (TUOPUIIOJIOTMYECKUH, IUTOTEHETUYECKUM, MOJIEKYJISIPHO-
reHeTuueckui). OCHOBHBIE TE€HETHYECKHE TOHSATUA. | eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTU  HACJENOBAaHUS IPU3HAKOB, YCTAHOBJICHHBIC
I''MenneneM. MoHOrHOpUIHOE CKpelMBaHHUE. 3aKOH €IMHO00pa3us
ruOpuI0B TEepBOro TmokosieHus. IlpaBuwino noMuHUpOBaHMs. 3aKOH
pacuierieHds npu3HakoB. [umore3a wyuctorel ramer. llomHoe wu
HETOJIHOE IOMUHUPOBAHUE.

HuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACJEIO0BAHMUS
npu3HakoB. lluToreHeTHYecKkne OCHOBBI JUTHOPUIIHOTO CKPEIMBAHMS.
AHanmsupyronee CckpemuBaHue. VCnosib30BaHHME  AHAM3UPYIOLIETO
CKpEILUBAHUS JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOHU.

CuemienHoe HaclienoBaHue npu3HakoB. Pabora T.Moprana mo
CLEIUICHHOMY HAacCJIeJOBAaHUIO T'eHOB. HapyleHue cueruieHuss reHOB B
pe3ysbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHI.

I'enetnka mosa. XpoMOCOMHOE OMpenesieHue moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [ OMOrameTHble U IeTepOraMeTHbhIE OpPraHU3MBL.
HacnenoBanue nmpu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

N3menunBOoCTh. Buabl HW3MEHYMBOCTH: HEHACJIEACTBEHHAs U
HacyieACcTBeHHad. Poiib cpenbl B HEHACIEICTBEHHOM WM3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuannoHHbBIN
pax W BapuanuoHHas KpuBas. Hopma peaknum — npusHaxa.
KonuyecTBeHHBIE M KAaue€CTBEHHBIE IIPU3HAKM M MX HOPMa PEAKLIUH.
CgoiicTBa MOIU(PUKAITMOHHON U3MEHUUBOCTH.

Hacnencreennas, W T€HOTUITMYECKAs, W3MEHYUBOCTb.
KombOunaTuBHasi U3MEHUHMBOCTh. Mel03 U TOJOBOM MpOIECC — OCHOBaA
KOMOWHATUBHOW  M3MEHYMBOCTH.  MyTanMioHHass  WU3MEHUYUBOCTb.
Knaccudukanus myTtamnmii: TeHHbIC, XPOMOCOMHBIC, TCHOMHBIE. YacToTa
U NMpUYUHBl MyTarui. MyTtareHHble (akTopbl. 3aKOH TOMOJOTHYECKUX
psA0B B HacueACTBeHHOM n3menunBocty H. 1.BaBusosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka 4enoBeka. Kapuortumn uyenmoBeka. OCHOBHBIE METOJIbI
T'C€HETUKHU YEJI0BEKA: reHeaJOrnYeCKUi, OJIM3HEIOBBIH,
UTOT€HETUYECKUM,  OMOXMMUYECKHM,  MOJEKYISPHO-TEHETUUECKUH.



CoBpemeHHOE ONPEAEIICHUE FeHOTHIIA: MOJTHOT€HOMHOE
CEKBCHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM 4HCie ¢ nomoubto [II[P-
aHainn3a. HacnencrBeHnHble 3a00/I€BaHUSA 4YeEJIOBEKA: T'€HHBIC OOJIC3HH,
00JIe3HN C HACJICACTBEHHOM IMPeapacioiOKEHHOCThIO, XPOMOCOMHBIE
6one3an. ComMaTHdecKre M reHepaTuBHBIC MyTarui. CTBOJIOBBIC KJICTKH.
[TpuHIUTIBI 3I0POBOTO 00pa3a XWU3HH, NUATHOCTHKH, MPOQPWIAKTUKHA H

JIeYeHUS TeHETHYECKUX 00Je3He. Menunko-reHeTnueckoe

KOHCYJIbTUPOBAHHUE. 3HayeHue MEIULIMHCKON TE€HETUKHU B

peIOoTBPAIICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUI YelloBeKa.
JeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. UeTBepukos,
H. B. Tumodeen-Pecosckuii, H. 1. BaBumos.

Tabmuubr u cxembl: «MOHOTHOPHUIIHOE CKpEIIMBAHUE U €ro
[IUTOTEHETUYECKasi  OCHOBa», «3aKOH  pACIICIUICHUST U €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH YHCTOTBHI ramet», «JlurudpumaHoe
CKpEILUBaHUEY, «IluTonornyeckue OCHOBBI JTUTUOPUAHOTO
CKpemuBanus», «Meno3», «B3aumMonencTBue aJUICIBHBIX TE€HOBY,
«I'eHeTHYECKHE KApThl PACTCHUH, KUBOTHBIX M 4eJIOBEKa», «I eHeTHka
noia», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CIEIUICHHOTO C TOJIOMY,
«KapuoTumnbsl 4yejgoBeKa U IKUBOTHBIX», «BHUIbI HW3MEHUYHUBOCTHY,
«MoaudukanmonHas U3MEHUUBOCTHY, «HacnenoBanue pesyc-dakropay,
«I'enernka rpynn KpoBmw», «MyTallMOHHAs U3MEHYUBOCTHY.

O6opynoBaHue: MO/JIeTTU-anIIuKaI N «MoHorubpuaHOE
ckpemuBanue»,  «HemonHoe — gomuHUpOBaHue»,  «JluruOpumgHoe
ckpeluBanuey, «llepekpéct XxpoMocom», MUKPOCKOIT U MUKpOIIpenapar
«Ipo3odpuna» (Hopma, MyTanuu (HOPMBI KPBUILEB U OKPACKH Tela),
repbapuii «['opox moceBHOI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopaTopHas pabora  NeS. «M3ydyenne  pe3yibTaToOB
MOHOTMOPUJIHOTO W JAWTMOPUIHOTIO CKpPELIUMBaHUS Y Apo30(QuUiIbl Ha
TOTOBBIX MHKpOMpenaparTaxy.

JlabopatopHass pabota Ne6. «M3yuenume mMoaMPUKAIMOHHON
W3MEHYMBOCTH, TOCTPOCHUE BApPUAIMOHHOTO psiia U BapHAIMOHHOMN
KPUBOI».

Jlabopatopuasi pabota No7. «AHanmu3 MyTanuil y Apo3oduiibl Ha
TOTOBBIX MHKpOMpenaparTaxy.

[Ipaktuueckast padota No2. «CocTaBieHHe U aHAIU3 POJOCIOBHBIX
YEJIOBEKA.



Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TMPOIECC. 3apOXKACHUE CEIEKIHH U
noMmectukanus. Yuenne H. M.BaBuinoBa o0 LEHTpax MPOMUCXOXKIAECHUS U
MHOTO00pa3usi KyJbTYpHBIX pacTeHuid. LleHTpsl MpOUCXOXKIECHUS
JIOMAITHUX KUBOTHBIX. COpT, MOPOJIa, ITAMM.

CoBpeMeHHbIE METOJIbI CceJeKIIMU. MacCcOBbI U MHIWBHUIYaJIbHBINI
oTOOpBHl B CEJEKUMUU pacTeHUd M KUBOTHBIX. OIllEHKa 3KcTepbepa.

biu3kopoacTBeHHOE CKpemuBaHue — WHOpuauHr. Yucras JIuHUSA.
CkpenuBanue 4YHCTBIX JUHUK. ['erepo3uc, wiM ruOpuaHAs Ccuia.
Heponctsennoe CKpEIIMBAHUE — ayTOpUJIUHT. Otnanéunas

rubpuauzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIy4eHHE
NOJIMIUIONIOB.  JIOCTMIKEHUS  CEJIEKIUU PACTEHUM, JKUBOTHBIX U
MUKPOOPTIaHU3MOB.

buorexHoMOTMs Kak OTpaciab NPOU3BOACTBA. ['€HHas HMHKEHepHs.
Oranbl co3nanus pekoMOumHaHTHON JIHK M TpaHCreHHBIX OpraHu3MoOB.
Knerounas wnxenepus. KieTouneie KynbTypbl. MHKPOKIOHAIBHOE
pa3MHOXkeHue  pacreHuil.  KiloHMpoBaHME  BBICOKONPOJYKTHBHBIX
CENIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M 3THYECKHE
npobsaembl. 'MO — reHeTnueckn MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

[Toptpersr: H. Y. BaBunos, 1. B. Muuypums, I'. /I. Kapneuenko, M.
®. I1BaHoOB.

Tabmuubr u  cxembl: Kapta «lleHTpBl TpOUCXOXIEHUS U
MHOTrooOpa3usi  KyJbTYpHbIX  pacteHuid», «llopombl  agoMamHux
KUBOTHBIX», «CopTra  KyJbTYpHBIX  pacTeHun»,  «OtrnanéHHas
TUOPHIN3ALIHS, «PaboTsl aKaJeMHuKa M. O. HNBanosa»,
«ITonumnonnus», «O6bEKTHl OMOTEXHONOTUWY, «KileTouHbIe KYJIbTYpHI U
KJIOHHpPOBaHME», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJSDKA TUIOJOB U KOPHEIUIONOB JAUKUX (OpM U
KyJIbTYPHBIX COpPTOB pacTeHui, repbapuii «CenbCKOX03SIMCTBEHHBIE
PaCTEHHUs.

JlaGopaTopHble 1 NpaKTUYeCKUE PadoThI:

OkcKypcusi«OCHOBHBIE METO/BI U TOCTHKEHUS CEJIEKIMHA PACTEHUIM
U OSKMBOTHBIX (Ha CEJICKIMOHHYIO CTaHIHUIO, IUIEMEHHYI0 (depMmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SHUCTBO, J1a0OpaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC



Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennocwuiku BO3HUKHOBEHUS 3BOJIFOLIMOHHOM TEOPUMU.
OBOJIIOLIMOHHAs Teopuss U e€ Mecto B Ouonoruu. Biushue
ABOJIIOIIMOHHOM TEOPHUH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenbcTBa 3BOJIIOLUU. [TaneoHTONOTMYECKHE:
MOCJIEIOBATEIbHOCTh  MOSBJICHHUS BUIAOB B  IAJICOHTOJOTHYECKOM
jJeTonucH, nepexoaHsie ¢Gopmbl. buoreorpaduueckue: CcxoacTBO U
paznuune ¢ayH u Ppop MaTepuKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA M PA3IMYUsl SMOPHUOHOB Pa3HbBIX
BHUJIOB TO3BOHOYHBIX. CpaBHUTEIHbHO-AaHATOMHYECKHE: TOMOJIOTMYHBIE,
aHAJIOTMYHbIC, PYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIpHO-
OMOXMMHMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKUX MMyTeH y BCeX OpraHU3MOB.

DBOJIFOLIMOHHAS TeOpus 4. JapBuHa. [Ipennoceuikn
BO3HMKHOBEHHUS JapBHHU3MA. J[BMOXKyLIME CHJIbI 3BOJIIOLMU BHUAOB IO
JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE MPHU OrPAHUYCHHOCTH PECYPCOB,
HeompenenéHHass ~ M3MEHYMBOCTb, Oopb0a  3a  CYIIECTBOBAaHMHE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas Tteopuss sBomound (CTD) u €€ oCHOBHbBIC
MOJIOKEHUSL.

MukposBosronus. [lonmynsauus kak eqMHUIA BUIA U 3BOJIIOLIHH.

JBvkymue cuibl ((akTopbl) SBOJIONMKA BHAOB B MPHUPOJIE.
MyTaunoHHbIE ~ mpolecc U KOMOMHATHUBHAs  WM3MEHUYUBOCTb.
[TonynauroHHbIE BOJHBI U Jipeiid reHoB. N3omsauus u MUrparus.

EctecTBeHHBII 0OTOOp — HampaBiAOIIMNA (AKTOP HSBOJIOLUU.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KaK pPE3yJbTaT 3BOJIOLUU.
[Ipumepsl  mpucnocobsieHuid 'y  opranu3zMoB.  Apomopdo3bl U
UAN0A AN TAll UK.

Bun u BupgooOGpazoBanue. Kputepun Buma. OcHOBHbIE (POPMBI
BHJ1I000pa30BaHus: TeorpaduuecKkoe, SK0JIOTrHISCKOe.

MaxkposBoJronus. dopmbl SBOJIKOLIUU: buneTndeckas,
JIUBEpPreHTHAsl,  KOHBEpreHTHas, mapajuiesnbHas. HeoOpaTuMocTh
ABOJIIOIUH.

IIpoucxoxnenue oT HECIEeUMaTU3UPOBAaHHBIX IIPEIKOB.
[Iporpeccupytomias cnenuanu3anusa. AJanTUBHAS padalysl.

JdeMoHcTpanuu:



[Toprpersr: K. Jlunneir, XK. b. Jlamapk, Y. Mapsun, B. O.
Koanesckuit, K. M. bap, 3. I'ekkenb, ®. Mromep, A. H. CeBepios.

Tabmuubl 1 cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3eme,
«3apoAplllid MMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukKc», «DopMbl
060prOBI 3a cymiecTBoBaHuE», «EcTtecTBeHHBIN 0TOOP», «MHOroo6pasue
COPTOB pacTeHHil», «MHoOrooOpa3ue mopoJ KUBOTHBIXY», «llomymsiuny,
«MyTannMoHHass MU3MEHYMBOCTHY, «Apomopdoss», «Manoamantanum,
«O0mmas nerenepanus», «JBrwkyime cuibl sBomonuny, «Kapra-cxema
mapuipyta myrtemectBus Y. JlapBuna», «bopbba 3a cyliecTBOBaHUEY,
«IIpucnocobaeHHOCTb OpPraHU3MOBY, «I'eorpadpuueckoe
BHUJ1I000pa30BaHUE», « DKOJIOTUYECKOE BUAO0OPAZOBAHUEY.

O6opynoBaHHE: KOJUIEKIIMS HACEKOMBIX C pa3jIMYHBIMH THUIIAMU
OKpacku, Ha0Op IUIOJOB U CeMsiH, Koyulekuus «lIpumepsl 3ammTHBIX
MPUCIIOCOOJIEHUI y KUBOTHBIX», MOAENIb «OCHOBHBIE HaNpPABICHHUS
ABOJIONIMKNY, O00bEMHass Mojaenb «CTpoeHHe TOJOBHOIO  MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckas  kapra  mupa,  Koiwiekuus — «Dopmbl
COXPAaHHOCTH MCKOIMAEMbIX KUBOTHBIX U PACTEHUI», MOJICIIb ANTUIMKALIHS
«ITepekpéct xpoMocom», BiIaxkHble npenaparsl «PazButue HaceKOMOTo»,
«Pa3ButHe nsarymkun», Mukpomnpenapar «/pozoduna» (Hopma, MmyTanuu
(bOpMBI KPBUILEB M OKPACKH TEJIA).

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlabopatopnass ~ pabora  Nel.  «CpaBHeHWE  BHUIOB  TIO
MOP(hOTOTUUECKOMY KPUTEPHUION.

Jlabopatopnas pabora No2. «OmnucaHue mPUCTIOCOOTICHHOCTH
OpraHu3Ma 1 €€ OTHOCHTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emule.

JloHayuyHble TPENCTaBIEHUS O 3apOXIACHUU Ku3HHU. HayuHble
TUNOTE3bl BOBHUKHOBEHUS JKM3HU Ha 3emiie: abMoreHe3 U MmaHCIepMHus.
XumMuueckas 3BOJIIOIMSA. AOMOTEHHBIN CUHTE3 OpraHUYECKUX BEUIECTB U3
HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE IOATBEPKICHUE XUMHUYECKOM
sBONMIOIMK. HawanpHble STanbl OMOJOTHYECKOW JBOMIONMU. | HWmoresa
PHK-mupa. @opmupoBaHue MEMOpPAaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
nporokieTkd. IlepBble kieTkn u  ux »sBomouusa. DdopmupoBanue
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

Pa3zButne xu3HM Ha 3emjie MO »paM U mepuoaam. Kartapxeit.
Apxelickass U nipotepo3oiickast 3pbl. [laneo3olickas spa U €€ NepUOBbL:



KEeMOpHUICKUIA, OpPIOBUKCKHH, CUIIYpUKCKUU, NEBOHCKUU,
KaMEHHOYTOJIBHBIN, IEPMCKUH.

Me3o3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickasg 3pa U €€ Mmepuojbl: MaJIEOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOTECHOBBIM.

XapakTepucTrKa KJIMMara 1 Te0JOrMYecKux mnporeccoB. OCHOBHBIE
ATamnbl 3BOJIIOIIMKM PACTUTENHLHOTO U KUBOTHOTO MHpa. ApomMopdo3bl y
pacTeHWil W >KUBOTHBIX. [lOsIBIIEHHME, paclBET M BBIMUPAHUE TPYIII
KUBBIX OPTaHU3MOB.

CucremMa OpraHMYECKOr0 MHpa KakK OTPaKEHUE DBOJIIOLHH.
OCHOBHBIE CHCTEMATUYECKUE TPYMIIBI OPTaHU3MOB.

OBOJIIOLMA  YEJOBEKa. AHTpPONOJOrvMs Kak Hayka. Pas3Burue
IIPEACTABICHUM O TMPOUCXOXKICHUM YelIOoBEeKa. MeToabl H3y4eHUs
aHTponiorene3a. CxoAcTBa M pa3nyus YEJIOBEKA MW KUBOTHBIX.
CucTeMaTHIeCcKO€E TOJIOKEHNUE YETTOBEKA.

JBrwxymue cunel (paktopbl) aHTponoreHne3a. HacnencrtBenHas
U3MEHUYMUBOCTh M €CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH,
U3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaAM ¥ BETBU JBOJIIOIMHU YEJIOBEKA: ABCTPAIONUTEKH,
Uenoek ymensiil, YenoBek npssMoxoasniui, YemoBek HeaH1epTalbCKUK,
YemoBek  pa3ymHbli. Haxoaku  HMCKOIIAEMBIX  OCTaTKOB, BpEMs
CYIIIECTBOBaHMsI, 00JIACTh paclpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra,
o0pa3 KU3HH, OPYIHsl.

YenoBeueckue pacbl. OCHOBHBbIE OOJIBIIME pPacChl: €BPONEOUIHAS
(eBpaswuiickas), HETrpo-aBCTpaJouaHas (PKBATOpHAIbHAS), MOHTOJIOUIHAS
(a3uarcko-amepukanckas). YepTsl PUCTIOCOOTICHHOCTH MPEACTaBUTENCH
YEJIOBEUECKMX pac K  YCIOBUAM  CyUIECTBOBaHMSA. EJIMHCTBO
yenoBedyecknx pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Munep, I
Opu, Y. {apBuH.

Tabmuiel ¥ cxeMbl: «Bo3uukHOBeHHe CONHEYHOM CHCTEMBIDY,
«Pa3BuTne opranuueckoro Mupa», «PacturenbHasa kinerkay», «KuBoTHas
kietka», «lIpokapumotnueckass kierka», «CoBpeMeHHas cucTeMa
OpraHuyvecKkoro mupa», «CpaBHEHHE AaHATOMHYECKHX YEepT CTPOECHUS
YeJloBeKa W YENIOBEKOOOpa3HBIX  00e3bsiH», «(OCHOBHBIE MecTa
MMAJICOHTOJIOTUYECKUX HAXOJIOK TMPEIKOB COBPEMEHHOIO YEIOBEKaY,



«/lpeBnenmme mogu», «JlpeBHne monm», «llepBeie coBpemeHHBIE
oy, «YemoBeyeckue pach».

Oo6opynoBanue: Mmyispku «lIpoucxoxiaeHue uyenoBekay (OHOCTBI
aBCTpaJIONuUTEKa, MUTEKAHTPOIIa, HEaHIepTaiblla, KPOMaHbOHIIA), CICTIKH
WM U300paKE€HUsI KaMEHHBIX OpYyJIui NEpPBOOBITHOIO YeIOBEKa (KaMHU-
YOImImepsl, pyouia, ckpebdia), reOXpOHOIOTHYECKass TabnnIa, KOIECKIIHS
«DOpMBI COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUIN».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabdora Nel. «l3ydyeHne uHCKOMaeMbIX OCTaTKOB
PACTEHHI U )KUBOTHBIX B KOJUICKIIUSIX).

OKCKypeusi «DBOJIIOIUSL OPraHMYECKOro Mupa Ha 3emiie» (B
€CTECTBEHHO-HAYYHbI WA KPACBETYECKUI My3€i).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DKOJOTUsl KakK Hayka. 3aJjayd M pa3Jelbl 3KOJOrMh. MeToms
JKOJIOTUYECKAX  MCCIEHOBAHUN.  JKOJIOTUYECKOE  MHUPOBO33PECHUE
COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHHUs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYyIIIHAS,
MOYBEHHAsI, BHyTPHOPTraHU3MEHHAs.

Oxonornyeckue  (daktopsl.  Kiaccuduxanus — 3KOIOTHYECKUX
dakTopoB: abuoTHYEeCKHUE, OMOTUYECKHWE U aHTpororeHHoie. JleficTBue
AKOJIOTUYECKUX (PaKTOPOB HA OPTAHU3MBI.

AOuoTtndeckue  (akToOpbl:  CBET, TEMIIEpaTypa, BIAKHOCTb.
®dotonepuoau3M.  IlpucrocobiieHnss  opraHu3MOB K JICHCTBHIO
abnotnyeckux (pakTopoB. buonoruueckue puTMBbI.

buotnueckue ¢akTopbl. Buabl OHOTHYECKHX B3aMMOJCHCTBUIA:
KOHKYPEHIUS, XUIHUYECTBO, CUMOM03 u ero Gopmel. I[lapaszutuswm,
KOooIepanus, MyTYyaJIn3M, KOMMEHCAJIU3M (KBapTUPaAHCTBO,
HaxJIeOHUYECTBO). AMEHCaIM3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHX
B3aUMOJICUCTBUI i1 CYIIECTBOBaHUSI OPraHU3MOB B MPUPOJHBIX
C0o00I1IIeCTBAX.

OKOJIOTUYECKUE  XApPAKTEPUCTUKH  TOIMYJISLHH. OcHOBHbIE
MOKa3aTeld NOMYJISAIUU: YHCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTb, MMPUPOCT, MUTPalUs. JIMHAMUKA YUCITEHHOCTH MOMYJISIUA U
€€ peryJisiuus.

JdemoHcTpanuu:

[Moptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['ekkerb.

Tabmuubr u cxemsl: kapta «[lpupomgusie 30HBI 3emumn», «Cpeab
oOuTaHus OpPraHu3MOB», «DoTtornepuoanu3m», «ITomynamumy,



«3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH TOMYyJALUA HH(Dy30pHUn-
Tybenskny, «lumessie memnm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne3. «Mopdosoruueckre 0COOEHHOCTH
pacTeHul U3 pa3HbIX MECT OOUTAHHS.

Jlaboparopnas pabota Ned. «BnusitHue cBeta Ha pPOCT U pPa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckass pabora No2. «Iloacu€r mNIOTHOCTU TMOMYJISIIHMA
Pa3HbBIX BUJIOB PACTECHUI.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CoobmiecTBO opraHu3zmMoB — OuoreHo3. CTpyKTypsl OHOIEHO3a:
BUJIOBasi, IPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Bunupl-
noMuHaHTHL. CBsI3U B OUOIIEHO3E.

Dxosiornyeckue cucteMsl (3kocuctemsl). [TonsTHe 00 3K0OCUCTEME U
OHOreoLeHo3e. OyHKIIMOHAIBHBIC KOMITOHEHTBI 9KOCHCTEMBI:
MPOTYIICHTHI, KOHCYMEHTBI, PeAyIeHThl. KpyroBopoT BemecTB U MOTOK
AHEPruu B dKocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHUCTEMBI.
[Mumesbie nienu u cetu. OCHOBHBIE MOKa3aTeIN YKOCUCTEMBI: Onomacca,
MPOIYKIHS. OKOJIOTHYCCKUE TMMHUPAMUIBI: TPOIYKIIMH, YHCICHHOCTH,
ouomaccel. CBOICTBA 3SKOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJIALIHMS,
pazButue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHUCTEMa
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO JIeca.

AHTPONOT€HHBIE 3KOCHUCTEMBI. ATpPOIKOCUCTEMBI.
Ypb6oskocuctembl.  buosormdeckoe W XO3MMCTBEHHOE  3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak  ¢GakTop  YCTOWYMBOCTH  IKOCHUCTEM.
CoxpaHeHue OMOJIOTHYECKOT0 pa3HO00pa3us Ha 3emIie.

VYuenue B. W.Bepuaiackoro o oOumocdepe. I['panunbl, coctaB u
cTpykTypa o6uochepsnl. JKuboe BemiectBo U ero pyHkuuu. Oco6eHHOCTH
o6uocdepbl Kak riao0aabHON YKOCHUCTEMBI. JIMHAMUYECKOE paBHOBECHE H
oOpaTHas cBs3b B Ouocdepe.

KpyroBopoTbl BemecTB M OMOT€OXMMHUYCCKHE ITUKIIBI DJIIEMEHTOB
(yrnepoaa, azora). 3oHanbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBo B Onochepe 3emid. AHTPOIIOTCHHBIC M3MEHEHUS B
ouochepe. ' modanbHBIC YKOJIOTHISCKUE TIPOOTIESMEI.

CocyuiectBoBaHue HOpUpoAbl W yenoBeuecTBa. (CoxpaHeHHe
Omopa3zHooOpa3usi Kak OCHOBa YycrtoWuuBocTH Ouochepbl. OcHoBa



PAllMOHAIBHOTO  YIIPABJICHWS  NPUPOJHBIMH  pecypcaMM MU HX
UCIIONIb30BaHue. JloCTHKEHUST OMOJIOTUH U OXpaHa MPUPOIBIL.

JdemoHcTpanuu:

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

Tabmuner m cxembl: «lIumesBple nenm», «buomeHo3: cocTtaB u
cTpykrypa»,  «lIpuponubie  coobOmectBa», «llemn — muTaHuNY,
«Jkosornyueckas nupamunaa», «buocdepa u uenosek», «IDkocucrema
IIMPOKOJIMCTBEHHOTO JIECa», « DKOCUCTEMA XBOMHOTO Jiecay, «buoreHos
BOAOEMa», «ArponeHo3», «IIpuMepHbIe aHTPOIIOTEHHBIE BO3ACHCTBUS HA
pupony», « BaxkHeNIIME NHCTOYHUKY 3arpsI3HEHUS BO3yXa U TPYHTOBBIX
Boa», «llouBa — BaxHeimas coctaBisiomas Ouocepb», «DakTopbl
nerpaganuu II0YBY, «ITapHUKOBBIN apdexTr, «DaxkTopbl
paZMOaKTUBHOTO  3arpsi3HEHUs  Ouocdepsl», «OOmas cTpykTypa
ounocdepr», «Pacnpoctpanenue xu3Hu B oOnocheper», «O30HOBBIN KpaH
ouocdepn», «Kpyrosopot yriepoaa B 6uocheper», «Kpyropopot azora B
IIPUPOLIEN.

O6opynoBanue: Mozelb-anIuIMKaus «TUnu4Hble OHOLEHO3BI»,
repbapuil  «PacturenbHble COOOILIECTBa», KOJUIEKIUU «buoOLEHO3Y,
«Bpeaurenu BaXHEUIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp», Frepoapuu u
KOJUIEKIIMM PACTEHUM M JKMBOTHBIX, NPUHAICKAIIME K Pa3HBIM
SKOJIOTMYECKUM TrpyrnmnaM oaHoro Buaa, Kpachas kuura Poccuiickoit
®enepatyiu, N300paKeHUsI OXPaHAEMbIX BUIOB PACTEHUN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycraHaBimMBaloTCia TpeOOBaHUS K
pe3ysbTaTaM OCBOCHHSI OOYyYarOIIMMHUCSA MPOTpaMM CPEAHETO OOIIEeTo
00pa30BaHUs: JIMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B crpykType JIMYHOCTHBIX pPE3YyJIbTATOB OCBOCHUS IIpeIMETa
«buosorus»  BBIIEICHBI  CIECAYIOIIME COCTABIAIOIIAE: OCO3HAHUE
00yYaIOIIMMUCA POCCUMCKON TPaXJaHCKOW UEHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTA M CAMOONPEACIEHUI0, HAINYNE
MOTHBAIlMM K OOyYeHHUIO OWOJOTHH, IEJCHANPABICHHOE pa3BUTHE
BHYTPEHHHUX YOEXICHUI JTUYHOCTU HA OCHOBE KIIOUEBBIX IEHHOCTEU U
HMCTOPUYECKUX TPAJULIMKN pa3BUTHUSI OUOJIOTUUECKOTO 3HAHUS, TOTOBHOCTD
U CIIOCOOHOCTh  OOydYaroUIUMXCsi  PYKOBOJCTBOBaThCA B CBOEH
JNEATEIPHOCTH LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, IMPUCYLIUMU
cucTeMe OHOJOTUYECKOTO O00pa3oBaHMs, HAIWYUE DKOJIOTHYECKOTO
IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IIEJIM M CTPOUTH >KU3HEHHBIC
TIJIAHBI.

JIndyHOCTHBIE  pe3yJIbTaThl OCBOEHHUs Tmpenmera «buomorus»
JOCTUTAIOTCSI B €IMHCTBE YYCOHOW M BOCHUTATEIBHOU JEATEIHLHOCTH B
COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMH,
HWCTOPUYECKUMU U IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, ITPUHSITHIMA B
oOlecTBe TMpaBWIaMd W HOPMaMH TOBEJAEHUS M CIOCOOCTBYIOT
MpoleccaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CaMOPa3BUTHS, Pa3BUTHS
BHYTPEHHEH IO3ULMU JUYHOCTH, NMATPUOTH3MA, YBAXKEHUS K 3aKOHY U
MPAaBOMOPSAKY, YEIIOBEKY TpyAa M CTAPLUIEMY NOKOJECHHUIO, B3aUMHOIO
YBOKCHHS, OEPE)KHOTO OTHOIIEHUS K KYJbTYPHOMY HACICIUIO U
TpaAuUUsIM MHOTOHAUMOHAIIBHOTO Hapoaa Poccuiickon @enepauuu,
MIPUPOJE U OKPYIKAIOLLEU Cpeae.

JIndHOCTHBIE  pE3yNbTaThl  OCBOCHHUS  y4eOHOTO  MpeaMeTa
«buonorus»  MOMKHBI  OTpakaTh TOTOBHOCTh U CHOCOOHOCTH
oOyyJaroumxcsi pyKOBOJCTBOBAaTbCA CPOPMHUPOBAHHON  BHYTpEHHEM
MO3ULIMEN JIMYHOCTU, CUCTEMOM LIEHHOCTHBIX OPUEHTALIMM, MTO3UTHUBHBIX
BHYTPEHHHUX YOE€XKICHHI, COOTBETCTBYIOIIUX TPATUITMOHHBIM IIEHHOCTSIM



POCCUHCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIbITa W OMbITA
NEATeIbBHOCTH B MPOLIECCe pealiv3alldd OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIBHOW IESITEIBHOCTH, B TOM YHCIIE B YACTH:

1)rpamaaHcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UITMN OO0YYaOIIETrocs Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHa POCCUNUCKOT0 00IIEeCTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M 0OSI3aHHOCTEM,
YBaKECHHE 3aKOHA U MPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIPH
CO3JIaHUM YUYEOHBIX MPOEKTOB, PEHICHWU YYEOHBIX U MO3HABATEIBHBIX
3a/1a4, BHIMOJHEHUHN OUOJIOTUUECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH OTPEAENIATh COOCTBEHHYIO MO3UIINIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHME YyYHUTHIBAaTh B CBOUX JICUCTBUAX HEOOXOJAUMOCTH
KOHCTPYKTUBHOTO B3aUMOJCHCTBUS JIOJICH C pa3sHbIMU YOECXKICHUSMH,
KYJbTYPHBIMU IIEHHOCTSMH U COIIUATBHBIM MOJI0KEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOIO
BBITIOJIHEHUS Y4E€OHBIX, MO3HABATENLHBIX W HMCCIENOBATEIbCKUX 3a]1ad,
YBOKHUTEJIHHOTO OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB MPU OOCYKICHUU
CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON Tpa)KJaHCKOW HMJICHTUYHOCTH,
MaTpuoOTU3Ma, YBAXKEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU
nepen PonuHoM, ropaocty 3a cBOM Kpau, CBOO PoauHy, CBOM S3BIK U
KYJbTYpY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHHKaM
npuponbl, JAocTikeHussM Poccum B Hayke, HCKYCCTBE, CHOpTE,
TEXHOJIOTHUSX, TPY/IE;

CITOCOOHOCTH OIIEHUBATh BKJIaJ POCCUMCKUX YUEHBIX B CTAHOBIICHHE
U pa3BuTHE OWOJOTHH, TMOHUMAHUS 3HA4YCHUs OWOJOTUU B TO3HAHHUH
3aKOHOB MPHUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

unenHass yOeKIEHHOCTb, TOTOBHOCTh K CIIY)KEHUIO U 3alllUTE
OrteuecTBa, OTBETCTBEHHOCTH 32 €T0 CYIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
NOBEJICHUS;



CHOCOOHOCTh OLICHMBAaTh CHUTYAallMI0O W NPUHUMATh OCO3HAHHbBIE
pelIeHusl, OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyLIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJMTEIISAM, CO3/JaHHIO0 CEMbBH
Ha OCHOBE€ OCO3HAHHOTO IIPUHATHS LEHHOCTEH CEMEMHOM XU3HU B
COOTBETCTBUH C TpaauLUsMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOUas JCTETUKY OBbITa,
HAay4YHOT'O M TE€XHUYECKOr0 TBOPYECTBA, CHOPTA, TPYAd, OOIIECTBEHHBIX
OTHOIIICHU;

NOHMMaHUE AMOLMOHAIBHOIO BO3JEUCTBUS KUBOM IPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHUIO B Pa3HbIX BHUAAX HCKYCCTBA,
CTPEMIICHHE MPOSIBIATH KaUYE€CTBA TBOPUECKOU JIMYHOCTH;

S5) d¢usnyeckoro BoCHMTAHUA, (POPMHPOBAHUA KYJIbTYPHI
310POBbS X IMOLMOHAJIBHOIO 0JIATONIOTYYHS

NOHMMaHUE U pealin3alus 340pOBOro U 6€301acHOro oopasa Ku3HU
(3m0poBOE TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHUX IMpPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUNA W OTIbIXA, peryysipHas puszndeckas
aKTUBHOCTb), OEpEAKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS
K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHMMAaHUE LIEHHOCTU MPABWJI UHAUBUIYAJIBHOIO U KOJIJIEKTUBHOIO
0€30MacHOro MOBEAEHUS B CUTYALMSIX, YITPOXKAIOLIUX 3OPOBbIO U KU3HU
JIIOICH;

OCO3HaHHWE IMOCIEACTBUMI W HENPUATHS BPEOHBIX MPHUBBIYEK
(ymoTtpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TpyAy, OCO3HAaHHME IIEHHOCTHU MAacTEepCTBa,

TPy A0II00UE;
TOTOBHOCTh K AaKTUBHOW JEATEIBHOCTH TEXHOJOTHYECKOW W
COIMAJIbHOM HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUIIMAPOBATH,

IUTAHUPOBATh U CAMOCTOSITEIIBHO BBITIOJHATH TaKYIO ICITCIHBHOCTD;
WHTEPEC K Pa3IMYHbIM chepaM MPpoPeCCHOHANBHON JIeITeILHOCTH,
YMEHHE COBepIaTh OCO3HAHHBIM BBIOOpP Oyaymiedt mnpodeccuu u
peanr30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;
TOTOBHOCTH M CITOCOOHOCTH K 00Pa30BaHMIO U caMOOOpa30BaHHUIO Ha
POTSHKEHUN BCEH KU3HH;



7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

DKOJIOTMYECKU LIEeNeco00pa3HOe OTHOLIEHWE K TMPHUPOJAE Kak
VCTOYHUKY KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHMSI;

MOBBIIICHUE YPOBHS SKOJOTUYECKOM KyJIbTYphI: MNpPUOOpETEeHUE
OTIBITA TUIAHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXHBIX MOCIEICTBUI
JUISL OKPYIKAIOIIEH CPEbl;

OCO3HaHHWE TIJIO0ATBHOTO XapaKTepa HKOJIOTMYECKUX MpolJIeM u
yTEN UX PELICHUS;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MpUOOpeTaeMble TMpU  HU3yHYECHHUH
OMOJIOTUM 3HAHUS W YMEHUS MpPU PEIIEHHH MpOOJIEM, CBSI3aHHBIX C
pallMOHAJIBHBIM ~ MPUPOJIONIOIB30BaHUEM (coOmroenre  MpaBuII
NOBEJICHHUSI B TMPUPOJAE, HAMPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B
HKOCUCTEMAX, OXPaHy BHJIOB, 3KOCUCTEM, OMOChepsl);

AKTUBHOE HENPUATHE NEHUCTBUM, MPUHOCAIIMX BpEI OKPYkKAIOIIEH
NPUPOJHONM  Cpelie, YMEHUE MPOTHO3UPOBATh  HEOIArONpHUATHHIC
DKOJIOTUYECKHAE  IIOCHEACTBUA  NPEANPUHUMAEMBIX  ACHUCTBHM U
IpeA0TBPAIATH UX;

HaJU4YUE Pa3BUTOTO SKOJOTMYECKOIO MBIILICHUS, 3KOJIOTUYECKOM
KYyJbTYpbI, OINbITa JEITEIBHOCTH 3KOJOTHMYECKOW HalpaBICHHOCTH,
YMEHHSI pYKOBOJICTBOBATHCSI MU B TTO3HABATEILHON, KOMMYHHUKATUBHOM
U COLMAIBHOW TMPAKTUKE, TFOTOBHOCTH K YYACTUIO B MNPAKTUYECKOU
NEATEIBHOCTH 3KOJIOTMYECKOW HAMPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHSI HAyKU U OOILECTBEHHOW MPaKTUKH,
OCHOBAaHHOTO Ha JHUalore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YHUTATENIbCKOM KYJIbTYpbl Kak
CpelcTBa B3aUMOJEHCTBUS MEXKY JIIOJIbMU U MTO3HAHUSI MUPA;

MOHUMAaHHE CIIeU(PUKN OMOJIOTUU KaK HaAyKH, OCO3HAHUS €€ POJIU B
dbopMHpOBAaHNY  PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU
LEJIOCTHOTO TIPEJCTAaBICHUS 00 OKpYXarolleM MHUpE KaK O €JIMHCTBE
OpUpOAbl, YeloBE€Ka W  OOWeCTBAa, B MO3HAHUU  MIPHUPOJHBIX
3aKOHOMEpPHOCTEH W pEHIeHUH NpoOJIeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS,

yOSXKIIEHHOCT, B 3HAYMMOCTH OWOJIOTHM JUIsl COBPEMEHHOM
[MBWIM3AIMN: OOECTICYeHUs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI,
CO3JJaHUE TIEPCIEKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX  pellaTh



peCypCHBIE TIPOOIEMBI PA3BUTHS YE€IOBEYECTBA, TTOMCKA MTyTEH BHIXOAA U3
IJI00QNBHBIX JKOJOTHYECKUX MPOoOJIeM M OOecrledeHusl Tepexoja K
YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY HMCIOJIB30BAHHUIO MPUPOIHBIX
pecypcoB ¥ (hOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYyYCHUN OMOTOTHICCKUX 3HAHUM B HIETIAX
MOBBINICHHS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, KaK
COCTaBHOM dYacTh (yHKIMOHAIBHOM TPaMOTHOCTH OOYYarOIIUXCS,
dbopmMupyemMoil mpu U3y4eHur OUOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOIb3YEeMBbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HMCIIOJIh30BATh MOJTyYaeMble 3HAHUS
U  aHamM3a W OOBSCHCHHWS SBJICHUN OKpPYXAIOMEro MHpa W
MPOUCXOJAIIMX B HEM HM3MEHEHUH, YMEHHE JiellaTh OOOCHOBaHHBIC
3aKJIIOUYCHUS HAa OCHOBE HAy4YHBIX (PAKTOB M MMEIOIMIUXCS JIAHHBIX C
IIEJIBIO TTOTYYEHUS JOCTOBEPHBIX BEIBOIOB;

CIIOCOOHOCTh  CAMOCTOSTCIBHO  HCIIOJIB30BaTh  OMOJOTrMYECKHE
3HAHWS IS PENICHHS POOJIEM B peabHBIX KU3HCHHBIX CUTYAITUX;

OCO3HAaHME IIEHHOCTH HAy4YHOM  JEeATEeIbHOCTH, TOTOBHOCTH
OCYIIECTBJIATh MPOSKTHYID M  HCCIEI0BATEIbCKYIO  JICATEIBLHOCTD
WHIUBUTyaIBHO U B TPYIITIC;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM0ooOpa30BaHMIO, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH I10
OMOJIOTHU B COOTBETCTBUH C KU3HECHHBIMHU MTOTPEOHOCTSIMU.

METAINPEIAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJbTaTbl OCBOCHUS Y4YEOHOTo MpeaMmeTa
«buonorusy BKIIOYAIOT: 3HAUUMBbIE 711 (POPMUPOBAHUS MUPOBO33PEHUS
oOyyJaroumxcsi MeXIMCUUITMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYYHbIE
MOHATHSA, OTPAXKAIOIIME IEJOCTHOCTh HAy4YHOH KapTHHBI MHUpa U
crenu(uKy METOJ0B MO3HAHMSI, NCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX
(BemiecTBO, SHEPTUs, SBIEHUE, TPOIECC, CHUCTeMa, HAy4YHBIA (HaKT,
INPUHIINI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOIOIeHNE, W3MEpEHUe, SKCIEPUMEHT W JPYTHX), YHUBEpCaIbHBIC
yueOHbIe JeHCTBUS (mo3HaBaTeIbHbBIC, KOMMYHHUKATHBHBIC,
perynsTUBHBIE), oOecneunBaromme (HopMUpoBaHHE (PYHKITMOHAIBHON
I'PaMOTHOCTH U COLIMAIbHOM KOMITETEHIIMH O0YyYaromuxcsi, ClIOCOOHOCTh
oOy4aromuxcsi  UCIMOJIb30BaTh  OCBOEHHBIE  MEXAMCLUUILIMHAPHBIE,



MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEPCAIbHBIC y4eOHBIC NEHCTBHS B
ITI03HABATEJIbHOW U COLMAJIBHOW MPAKTHUKE.

MertanpeaMeTHbIE pe3yiabTaTbl OCBOEHHS MPOrpaMMbl CPEIHETO
00111ero 00pa3oBaHus JTOJKHBI OTPaKaTh:

OBjiaieHe YHUBEPCAJbHBIMH Y4YeOHBIMHM IMO3HABATEJIbHBIMH
JeHUCTBUSIMM:

1)0a30Bble JIOrHYecKHUe A1eHCTBUA:

CaMOCTOSITeNIbHO (POPMYJUPOBATh M aKTYaJU3UPOBATh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUM TMPUEMBI JOTHYECKOTO
MBbIIIUICHUsT ~ (aHalW3a, CHUHTE3a, CpaBHEHMS,  KiacCUUKaIUU,
000011IeHNs ), PaCKPBIBATh CMBICIT OMOJIOTUUECKUX TOHATUN (BBIASISATD UX
XapaKTepHbIE TPU3HAKU, YCTAHABIMBATH CBS3H C IPYTHUMHU TOHSATHSIMHU);

ONPENETATh LENN ACATECIBHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU
WX  JOCTHUXKEHHSI,  COOTHOCUTH  PE3YyJIbTAaThl  JAECATECIBHOCTH  C
MMOCTaBJICHHBLIMH LICIISIMU,

WCII0JIb30BaTh OMOJIOTHYECKUE TOHSATUS I OOBICHCHUS (PaKTOB M
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIC, NEAyKTUBHBIE,
M0 AaHAJIOTHH), BBIABISITE 3aKOHOMEPHOCTH M TPOTUBOpPEUUS] B
paccMaTpUBaeMBbIX SBIECHUSX, (POPMYIUPOBATH BEIBOJIBI M 3aKITFOUCHUS,

NPUMEHATh CXEMHO-MOJICIBHBIC CPEACTBA ISl TPEJACTABICHUS
CYIICCTBEHHBIX CBSI3€Hi M OTHOIICHHH B H3y4aeMbIX OHOJOTHYECKUX
00bEKTax, a TakKe IMPOTUBOPEUYHI pPa3HOTO pOJAa, BBISBICHHBIX B
pa3IMYHbIX UTHHOPMAIIMOHHBIX UICTOUHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPoOJeMbl € Yy4E€TOM aHaIM3a
MMEIOIIMXCS MaTepHUaAIbHBIX U HEMaTEepHUAJIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B NIESATEIBHOCTbH, OLIEHUBATh COOTBETCTBHE
pEe3yJIbTATOB LIEISIM, OLICHUBATh PUCKHU MOCIIECACTBUN NESATEIbHOCTH;

KOOPJAVUHUPOBATh U BBIMOJHATH PabOTy B YCIOBUSX peajbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIINUICHUE MNPH PEIICHUH >KU3HEHHBIX
npoosieM.

2)0a30Bble HCCJIEeI0BaTEIbCKHE HeiCTBUA:

BIIQJICTh HABBIKAMH y4EOHO-HCCIICOBATEIILCKOM U MPOEKTHOM
NEATCIIbHOCTH, HaBBIKAMH pa3pelieHus IpoOjieM, CIOCOOHOCTBIO U
FOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB  PELICHHS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B MO3HAHUS;



WCIIOJIb30BaTh PA3IMYHBIE BHJbI JEATEIBHOCTH MO MOJYYECHUIO
HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPeoOpPa30BaHUIO U IPUMEHEHHIO B
y4eOHBIX CHUTyallUsiX, B TOM 4YHCIE NpPU CO3JaHUU YYEOHBIX H
COIIMAJIbHBIX MPOEKTOB;

dopMupoBaTh Hay4HbI THUN MBIIUICHUSA, BIAACTh HAYYHOU
TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATHSIMHI U METOJIaMU;

CTaBUTb U  (opmynupoBaTh  COOCTBEHHbIE  3aJaud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBAThH
3ajady, BBIIBUTATh TUMOTE3Yy €€ peIIeHHs, HAXOIUTh apTyMEHTHI I
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
peIIeHNUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEILICHUS 3a/1a4l pe3yibTaThl,
KPUTHUYECKH OICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHUTYalldsM, OIICHMBATh MPUOOPETEHHBIHN
OTIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBI MOUCK IEPEHOCa CPEJICTB U
Croco0OB IEUCTBUA B MPO(PECCHOHATBLHYIO CPEY;

YMETh TIEPEHOCHTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYIO
00J1acTH KU3HEACSITETbHOCTH;

yMETbh UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEU, NpeJjiaraTh OPUTMHAJIbHBIE MOAXOIBl U
peIIeHus, CTaBUTh MPOOJIEMBI U 3a]]a4, TOMYCKAIOIINEe albTepHATHBHBIC
pEIICHUS.

3) pa6ora ¢ nnpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpMAaIMH (TEKCTe
y4eOHOro MocoOusi, HAyYHO-TIOMYJISIPHOW JUTEpaType, OMOJOrHMYECKHX
CIOBapsiXx M CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WNHurtepHeTe), aHANM3UpOBaTh MH(POPMALMIO PA3IUYHBIX BUIOB U (HOpM
NpEICTaBICHNUS, KpPUTUYECKH OLIEHUBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(GopMyIUpOBaTh 3aMpOChl U MPUMEHSATh Pa3IWYHBIE METOABI MPHU
MOMCKE U OTOOpe Ouosnornueckor uHbOpPMALMKM, HEOOXOAUMOW st
BBITMIOJITHEHHSI YU€OHBIX 3a7a4;

nmpuoOpeTaTh OTIBIT WCIIOJIb30BaHUs uH()OpPMAITMOHHO-
KOMMYHHKATHUBHBIX ~ TEXHOJOTHH,  COBEpIIEHCTBOBATH  KYJbTYpPY
AKTUBHOTO MCIOJIb30BAHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIBHYIO (OPMY MpPEICTaBICHUS
ounonoruueckoi nHpopManuu (cxembl, rpapuKy, AUarpaMmbl, TaOIUIBL,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Kaue€CTBE CPEJCTBA MpH padboTe ¢
Oounonoruueckor nHGopMaIueil: IPUMEHATh XUMHUECKHe, (Hpru3nueckue u
MaTeMaTHYeCKUe 3HAaKM U CHUMBOJbBI, (opmynsl, abOpeBuarypy,
HOMEHKJIATypy,  HKCIOJb30BaTh M  MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BJaJIeTh HAaBbIKAMU pACMO3HABAHUS U 3alllUThl MHGOpPMAIIUH,
HH(POPMAITMOHHOMN 0€30MaCHOCTH JTUYHOCTH.

OBaanenue YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH
NEeHCTBUAMM:

1)o0menmue:

OCYLIECTBJISATh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO
y4acTBOBaTh B JUAJOre WM JUCKYCCHHM IO CYIIECTBY OOCYKIaeMOM
TeMbl  (YMEHHE 3aJaBaThb  BONPOCHI,  BBICKA3bIBATh  CYXKICHHS
OTHOCHUTEJILHO  BBINOJHEHMs]  MpeajaraeMoil  3ajadyu, Y4YUTHIBATb
MHTEPECHI U COTJIACOBAHHOCTD MO3UIUI IPYTUX YUaCTHUKOB AUAIOra WIN
JUCKYCCHUN);

pacno3HaBaTh HeBepOaldbHbIE CpEeACTBA OOUIEHUS, MOHUMATH
3HaY€HUE  COLMAJIbHBIX  3HAKOB, IMPEANOCHIJIOK  BO3HUKHOBEHHUS
KOH(MDJIUKTHBIX CHUTyallud, YMETh CMSTr4aTh KOH(MIUKTHI M BECTH
IEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIOCOOAMU OOIICHUS U B3aUMOCHCTBUS,
MOHUMAaTh HaMEpPEHUs JAPYruxX JIOJeH, TPOSABIATh YBAKUTEIHHOE
OTHOIIEHUE K COOECEeTHUKY U B KOPPEKTHOU ¢dopme (HopMyIupoBaTh
CBOM BO3PaXKCHUS;

pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3pEHUSl C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eATeJIbHOCTD:

NOHMMATh U  HCIOJIb30BAaTh MPEUMYLIECTBA KOMAaHIHOM W
WHJUBUyIBHOW pa0OThl TMPHU PEIICHUH OWOJOTUYECKOW MPOOIEMBI,
00OCHOBBIBaTh ~ HEOOXOJUMOCTh  TNPUMEHEHUsI TPYHIOBBIX  (oOpM
B3aMMOJICUCTBUS MPU PEIICHUH YUYEOHOM 3a/1auu;

BbIOMpATh TEMATHUKy U METOJbl COBMECTHBIX ICHCTBHH C y4ETOM
OOUIMX UHTEPECOB M BOZMOKHOCTEH KaXKJI0TO YjieHa KOJUIEKTHBA;

NPUHUMATh LEJIM COBMECTHOM N€ATEIbHOCTH, OPraHW30BbIBaTh U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH



NEUCTBUM, paclpenessaTh poiau C Y4ETOM MHEHUH YYAaCTHHKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHON PabOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa M KaXKIOrO0 Y4YaCTHHUKA
KOMaH/Ibl B OOIIHI pe3ysIbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIE MMPOEKTHI, OLICHUBATh UJIEU C TO3ULIMN HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh  MO3UTHUBHOE  CTPATETHUYECKOE  IOBEICHUE B
Pa3IMYHBIX CHUTYyallUsAX, MPOSBISATH TBOPUECTBO M BOOOpakeHUE, ObITh
VHULIMATUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS Ui BBISIBICHUS IPOOJIEM U
UX PEIIEHUs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BHIOMPATh Ha OCHOBE OHWOJIOTMUECKMX 3HAHWI LEJNEeBbIE H
CMBICJIOBBIE YCTAHOBKU B CBOMX JACHCTBHUSAX U MOCTYNKAX MO OTHOLIEHUIO
K JKUBOU MIPUPOE, CBOEMY 3/I0POBbIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSTENIBHO OCYLIECTBIATh ITO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4U B
00pa3oBaTENbHOMN IE€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOSATENIbHO COCTABJIAITh IUIAH PELICHUs MPOOJIeMbl ¢ YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclidpsaTh paMKM Y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUM;

Jenatb OCO3HAHHBIM  BBHIOOpP, AapryMEHTHpPOBaTh €ro, OpaThb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh  (POPMHUPOBAHUIO U TPOSIBICHUIO  IIHMPOKOU
SPYIULMU B pa3HbIX OOJACTAX 3HAHUW, IMOCTOSIHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

NaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHTb KOPPEKTHBBHI B
NEeSTEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJaJIeTh HABbIKAMHU IIO3HABATENHHON pedieKCur Kak OCO3HaHUs
COBEPILAEMBIX IEHCTBUI M MBICIUTENBHBIX POLECCOB, UX PE3YIbTATOB U
OCHOBaHUH, MCIONb30BaTh NMPUEMBI PEIIEKCUH ISl OLIEHKH CUTYallHuH,
BBIOOpA BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS I10
UX CHIKEHHIO;

OpUHUMAaTh MOTHBBI M ApPryMEHTBl JPYyIHX IPH  aAHAIU3E
PE3yIbTATOB IEATEIBHOCTH;

3)upunsaTHEe ceds1 M APYrux:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JIOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M ApryMEHTBl JApPYyIMX IPH  aHaJIu3e
PE3yIBTATOB IEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh NOHMMAaThb MHP C MO3UIUU JPYroro
YEJIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3yibTaThl 0OcBoeHUs nmporpammMbl COO o 6uosorun
Ha 0a30BOM YpOBHE BKJIIOUAIOT crielupuueckue ajig yueOHOoro mpeamera
«buonorus» HayuyHble 3HAHUA, YMEHHUS M CIHOCOOBI JIEUCTBHM TIO
OCBOCHMIO, HHTEPHpPETAllMd U TNPeoOpa3oBaHUI0 3HAHUMW, BUBI
NEATEIbHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUU B
Pa3IMUHBIX YYEOHBIX CHUTYaIUsIX, a TaKXE€ B pEaTbHbIX KU3HEHHBIX
CUTyalMsX, CBS3aHHBIX ¢ Owuojorueidl. B mporpamme mnpeaMeTHbIe
pe3yIbTaThl MPEACTABJICHBI IO TOaM O0yUCHHUS.

[IpeameTHbie  pe3ynbTaThl  OCBOEHUS  y4eOHOTro  MpeaMmeTa
«buonorus» ¢ 10 knacce NOMKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHUSI €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPAa UM HAYYHOIO MHUPOBO33PEHUSA, O
BKJIQJIEc POCCHUUCKUX U 3apyOekKHbIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosiornu, (QYHKIMOHATHHOM TPaMOTHOCTH YEJIOBEKa JUISl PEIICHUS
YKU3HEHHBIX 3a]1ay;

YMEHUE pacKphIBaTh COJIEpKAHUE OHOJOTUYECKUX TEPMHHOB H
MOHATHM: KW3Hb, KIJIETKA, OpPraHW3M, MeTa0om3M (OOMEH BEIISCTB H
OpeBpallleHue SHEPruM), TOMeocTa3 (caMmoperyisiuus), YypOBHEBas
OpraHu3alusl KUBBIX CHUCTEM, CaMOBOCIPOM3BEACHHUE (PENPOAYKIIHS),
HAaCJIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHUE;

yMEHHWE  HW3JlaraTh  OWOJIOTMYECKHE  TEeopuu  (KJIETOYHas,
XpPOMOCOMHAs, MYTAIlMOHHAsl, LEHTpajdbHas JOrMa MOJIEKYJISIPHOU
o6uosiorun), 3akonsl (I.Mennens, T.Moprana, H. 11.BaBunoBa) u yueHus



(0 meHTpax MHOrooOpas3us U NPOUCXOKIAEHUS KyIbTYpHBIX pacTeHuil H.
W.BaBunoBa), onpenensTb TrpaHUIbl HX MPUMEHUMOCTH K >KHBBIM
CUCTEMaM,;

YMEHHME BIJIAJIETh METOJaMU HAy4YHOIO TIO3HAHHUA B OMOJIOTHH:
HaONIOAEHUE W OINHCAHHME KUBBIX CHUCTEM, IPOLIECCOB WU SBJICHUM,
opraHu3anuss M  NOPOBEIEHUE  OMOJIOTMYECKOrO0  3KCIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3BI, BBISIBJICHNE 3aBHCHUMOCTH MEXY
UCCIIEyEMbIMU BEJIUYMHAMH, OOBSICHEHUE IOJYUYEHHBIX pE3YJIbTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX NOHATUN, TEOPUN M 3aKOHOB, YMEHHUE JIENIaTh
BBIBOJIbl HA OCHOBaHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKU BHUPYCOB, KIIETOK
OPOKapUOT W  DYKapuoOT, OJHOKIETOYHBIX M  MHOTIOKJIETOYHBIX
OpPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U MPEBPAIlCHUs
SHEPrUuh B KIETKE, (OTOCUHTE3a, IUIACTUYECKOrO0 U SHEPreTHYECKOro
oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a, OIUTOI0TBOPEHUS, Pa3MHOKEHHS,
MHJMBUTyJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE TPUMEHATh MOJYYEHHbIE 3HAHUA ISl  OOBSICHEHMS
OMOJIOrMYECKUX MPOLECCOB M SIBICHUM, JUIsl MPUHATUS MPAKTHYECKUX
pelIeHnil B MOBCEIHEBHOW JKM3HU C LIEJIbI0 o0ecrieueHus: 0e30MacHOCTH
CBOET0 37I0POBbS U 370POBBSl OKPYXAIOLIUX JIIOJEH, COOIIOAEHHUSI HOPM
I'PaMOTHOTO IOBEJICHUS B OKPYXKarOLIEH MPUPOJHON cpese, NOHNMaHUe
HEOOXOAMMOCTH HUCIIOJIb30BAHUSI JOCTHXKEHUN COBPEMEHHON OMOJIOTHHU U
OMOTEXHOJIOTMH JUIsl palliOHAIBHOTO IPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTAPHbIE T€HETUYECKUE 3aJayl Ha MOHO- U
IUTHOPUIHOE CKpEUIMBaHUE, CLEIUICHHOE HAaCJIEeIOBAaHUE, COCTABIISTH
CXeMbl ~ MOHOTMOpPUIHOIO  CKpellMBaHUs A HpeICcKa3aHus
HacJIeJJOBaHUsI IPU3HAKOB Y OpPTraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE W MPAKTUUYECKUE padOTHI,
coOnoaTh TMpaBuja Mpu padbore ¢ Yy4yeOHBIM U J1a0OPATOPHBIM
000pyI0BaHUEM;

yMEHHE KPUTUYECKHU OLIEHWBATh U MHTEPIIPETUPOBATh HH(DOPMALIHIO
OMOJIOTMYECKOr0o CoJIepKaHusl, BKIIIOYAIOUTYIO MICEBIOHAYYHbIC 3HAHUS U3
pPa3IMYHBIX MCTOYHHUKOB (CpelCTBa MaccoBOW HMHQOpMalUU, HAYy4YHO-
NOMyJISIpHbIE ~ MaTepuaybl), OATUYECKHE  aCHEKThl  COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaTh COOCTBEHHbIE IUCHbMEHHBIE U  YCTHbBIE
coolmieHus, 00o0mas OHOTOTUYECKYI0 WH(OpPMAIUMI0O W3 HECKOJIBKUX
MUCTOYHUKOB, TPAMOTHO MCIOJIb30BAaTh NOHATUHHBIN anmapar OMOJIOTHY.



[IpenmeTHpie  pe3ynpTaThl  OCBOGHHUS  Y4eOHOTO  IpeaMmeTa
«buonorus» ¢ 11 knacce NOIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJId OMOJIOTUU B CHUCTEME
HAyYHOT'O 3HAaHUSI €CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KAapTHHBI MUpa W HAyYHOTO MHUPOBO33PECHHS, O
BKJIAJIC POCCHUUCKMX M 3apyOSKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonorud, (¢GYyHKIMOHATBHOW TPaMOTHOCTH 4YEJOBEKa JJIA pPEIICHUs
KU3HEHHBIX 3a7a4;

YMEHUE PACKpBIBaTh COJIep)KaHHEe OMOJOTUYECKUX TEPMHHOB H
MOHSATUHN: BUJ, TOIYJAIUSA, TEHO(POHI, SBOJIONUS, JBWKYIIUE CHIIBI
(dakTophr) ABOJIIOLINH, MPUCIIOCOOJICHHOCTh OpTraHU3MOB,
BUI000pa30oBaHue, dKOJornyeckue (akTopbl, SKOCUCTEMA, TPOIYIICHTHI,
KOHCYMEHTBI, PEAYLEHTBI, IeNu MNUTaHUs, JKOJIOTHYecKas Mupamuia,
ouoreoleHos, ouocdepa;

YMEHHE H3Jlaratb OMOJOTUYECKHE TEOPUHU (DBOIIOIMOHHAS TEOPHS
Y. JlapBuHa, CHUHTETHYECKasi TEOpPUS DBOJIIOIMU), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsiimieBoro cxoncrtsa K. M.bapa, depenoBanus
TJIaBHBIX HampaBiieHui u myter sBomornuu A. H.CeBepiioBa, yueHus o
ouocdepe B. N.BepHackoro), onpeaensiTh rpaHULbl KX TPUMEHUMOCTH
K J)KUBBIM CHCTEMaM;

yMEHUE BIIQJIETh METOJAaMU HAay4YHOTO TO3HAHUS B OHOJIOTHH:
HAOJIIOICHHE W OIKMCAaHHUE >KUBBIX CHCTEM, IIPOIIECCOB U SIBIICHUH,
opraHuzanuss ¥  TpPOBEAEHHWE  OMOJIOTMYECKOr0  JKCIEPUMEHTAa,
BBIIBIOKCHHC TUTIOTE3BI, BEISIBJICHUE 3aBUCUMOCTH MEXKITY
HCCICAYEMBIMU BEIMYMHAMHU, OOBSICHEHHE TIOJYyUYCHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPU U 3aKOHOB, YMEHHE JIEIaTh
BBIBOJIbl HA OCHOBAHHH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE  BBIICIATH  CYIIECTBEHHBIE  TPU3HAKK  CTPOCHUS
OMOJIOTUYECKUX  OOBCKTOB:  BHUJAOB,  MOIYJSAIUH,  POIYIICHTOB,
KOHCYMEHTOB, PEIYyIIEHTOB, OMOTeOIeHO30B U IKOCUCTEM, OCOOCHHOCTH
MPOLIECCOB: HACIEACTBEHHON HW3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BHUJI000pa30BaHUs,  IMPUCIOCOOJICHHOCTH  OPraHU3MOB,  JACHCTBHS
HKOJIOTHUECKUX (DAKTOPOB HA OPTaHW3MBI, MIEPEHOCA BEIIECTB M MOTOKA
DHEPTUHM B DKOCHCTEMax, AHTPOIOTCHHBIX HM3MEHEHUH B DKOCHCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXUMHUYECKHUX IUKIJIOB B
ouocdepe;

YMEHUE TPUMEHATHh TOJyYCHHbIE 3HAHUS JUIsi OOBSICHEHHUS
OMOJIOTUYECKHUX TMPOIIECCOB U SBJICHUM, JJISI MPUHATUS MPAKTUUYECKUX



pelIeHU B MOBCEIHEBHOM JKU3HM C IIENIbI0 0OecreueHus: 0e30macHOCTH
CBOETO 3/I0OPOBBS U 3[0POBBSI OKPY>KAIOIIUX JIIOAEH, COOMIOEHUS HOPM
TPaMOTHOTO TOBEJCHHS B OKPY’KalOIIeH MPUPOAHON cpejie, MOHUMaHHEe
HEOOXOMMOCTH WCIIOB30BaHUS TOCTIKEHUI COBPEMEHHON Ouooruu
JUIS paliMOHATBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh 3JeMeHTapHble OMOJOTHYECKUE 3a7aul, COCTABISATh
CXEMBI TIEpEHOCa BEIIECTB M SHEPTUHU B IKOCHCTEMaX (I[€MH MUTAHWUA);

YMECHHE BBIMONHATH JIA0OpATOPHBIE M MPAKTHUYECKHE padoTHI,
cobiofaTe TMpaBuiaa IpU paboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM
000pyI0BaHUEM;

yYMEHHE KPUTUYECKHU OLIEHWBATh U MHTEPIIPETUPOBATh HH(DOPMAIIHIO
OMOJIOTrMYECKOr0 COJIEpKaHus, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHbIX MCTOYHUKOB (CpeacTBa MaccOBOM HHGPOpMAalMU, HAYYHO-
MONYJIIPHBIE MaTepHalibl), pacCMaTpUBaTh INIOOANbHBIE 3KOJIOTHYECKHE
npo0JieMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE M  YCTHBIE
coolmieHus, 00o0mas OHOJOTUYECKYI0 WH(OpPMAIUI0O W3 HECKOJBKUX
MCTOYHUKOB, TPAMOTHO KCIIOJIb30BAaTh MOHSITHIHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmnoreka IIOK
1 b 2 .
MOTOTHA Kak Hayka 05 https://m.edso00.ru/7f41c292
2 JKuBbIe cHCTEMBI M MX OpraHU3aIus 1 bubmorexa LHOK
P i https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUH COCTAaB U CTPOCHUE 8 1 bubmuorexa [IOK
KJIETKU https://m.edso00.ru/7f41c292
bubanoreka LIOK
4 HKHSHENEATEIEHOCTE KISTKH 0 https://m.edso00.ru/7f41c292
5 PazmHoOXeHME M MHIMBUYAIBHOE 5 1 bubnuotexa [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTL U N3MEHYNBOCTD 8 15 bu6anoreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
bubnunorexa LIOK
P 1
8 C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIie
Ne /i P Kontpoabnubie | IlpakTuueckue (mpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
bubmuorexa [JOK
1 1
IBOMOUHOHHAS OHOTOTHS o https://m.edsoo.ru/7f41cc74
9 Bo3nukHOBEHME U pa3BUTHE KU3HU 9 05 bubnnoreka [JOK
Ha 3emiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
1
3 Opranu3MEl H OKpykIOLas cpea > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M 9KOJIOTHUCCKHUE 9 bubmuorexa [JOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O0
i 34 0 2.5

I[TPOT'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuecTBOo 4acoB

Bcer | KoHTpoibH
0 ble padoThI

IIpakTHYeck
ue padoThbl

Jlara
H3yYeHH
|

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

buonorus B
CUCTEME HayK

bu6mmoreka [IOK
https://m.edso00.ru/863e6122https://m.edso0.ru/86
3e632a

Metonasl
MO3HAHMS >KUBOM
MIPUPOBI.
[IpakTuueckas
pabota Ne 1
«Hcnons3oBanue
Pa3IUYHBIX
METOIOB MpHU
W3y4YeHUHN
OMOJIOTHYECKUX
00BEKTOBY

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e6122

Bbrnomornueckue
CHCTEMEI,
MPOLECCHI U UX
H3y4YECHUE

bubnuoteka [{OK https://m.edsoo.ru/863e6564

XUMHUYECKUH
COCTAaB KJIETKU.
Bomau

bu6mmoreka IIOK https://m.edsoo.ru/863e674e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

MHHCPAJIBHBIC
COJIN

beaku. CoctaB u
CTpOCHHE OCJIKOB

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

depMeHThl —
OHOJIOTHYecKHe
KaTaJn3aTophl.
JIaGoparopHas
pabora Ne 1
«3yuenune
KaTaJIuTUYECKON
AKTUBHOCTH
dhepmeHTOB (Ha
npuMepe
aMUIIa3bl WIH
KaTajasbl)»

0.5

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

VrieBoanl.
JInn el

bubmuoteka [{OK https://m.edsoo.ru/863e6870

HyxnenHnoBbie
KucioTel. AT

bubnuoteka [{OK https://m.edsoo.ru/863e6d5¢

Hcropus n
METOIBI
M3yUYeHUS
KJICTKH.
Kierounas
Teopus

bubnuoteka [{OK https://m.edsoo.ru/863e6e88

10

Kerka xkak



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

OCJIOCTHAaA ) KUBas
cucreMma

11

Crpoenue
3YKApPUOTHYECKOH
KJIETKH.
JIaGoparopHas
pabora Ne 2
«3yuenue
CTPOCHHS KJIETOK
pacTeHui,
KUBOTHBIX,
rpuboB u
OaKkTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX
MHKpOIIpernapara
X U UX
OIIMCaHUE»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863
e716¢c

12

OOMEH BEIECTB
Wi MeTaboIn3M

bubnuoteka [{OK https://m.edsoo.ru/863e766¢

13

dotocunTes.
XeMOCHUHTE3

bubnuoteka [{OK https://m.edsoo.ru/863e7c98

14

DHepreTU4ecKui
oOMeH

bubmuoreka I{OK https://m.edsoo.ru/863e7aae

15

KuzHeHHEIN
LUK KJICTKU.
JleneHue KISTKH.

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MuTto3.
JlaGopaTopnas
pabora Ne 3
«Hao0mronenune
MHUTO3a B KJIETKaxX
KOHYHKA
KOpeIIKa JIyKa Ha
TOTOBBIX
MUKpOITpenapara
X»

Buocunres Oenka.

P

16 cartit bu6mmoreka LIOK https://m.edso0o.ru/863e796e
MaTpUYHOT'O
CUHTE3a
T N

17 ParCIBIA bubmuoteka [{OK https://m.edsoo.ru/863e796e
OmocuHTe3 OenKa
Hexknerounsie

18 (bOpMBI )KHU3HU — bubnuoreka LIOK https://m.edsoo.ru/863e7540
BHUPYCHI
Dopmel bubnnorexa [JOK

19 Pa3MHOKEHHUS https://m.edso00.ru/863e81b6https://m.edsoo.ru/86
OpPraHu3MOB 3e831e

20 Metios bubmuoteka I{OK https://m.edsoo.ru/863e7f4a
ObpazoBanue u

pp | bassumve 05 Bu6miorexa [IOK https://m.eds00.ru/863e81b6

IIOJIOBBIX KJIETOK.
OmogoTBOpeHnE



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

. JJaboparopHnas
pabora Ne 4
«3yuyenune
CTPOCHHUS
MOJIOBBIX KJIETOK
Ha FOTOBBIX
MHKpOIIpernapara
X»

22

NunuBuayansHOe
pa3BUTHE
OpraHU3MOB

bubmuoteka [{OK https://m.edsoo.ru/863e8436

23

I'enetuxa —
Hayka o
HaCJIEJICTBEHHOCT
HH
N3MEHUYMBOCTH

bubmuoreka I{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HaclleI0BaHUs
MIPU3HAKOB.
Monorubpuanoe
CKpEeIIBaHHE

bubmuoteka [{OK https://m.edsoo.ru/863e8878

25

JurubpuHoe
CKpelLIMBaHuUE.
3akoH
HE3aBUCHMOTO
HaCJIETOBaHHS
MIPU3HAKOB

bubnmuoteka [{OK https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

Cuennensoe
HaclleIOBaHHE
MIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«3yuenue
pE3yNIbTaToOB
MOHOTHOPHUIHOTO
U TUTUOPUTHOTO
CKPCIIUBAHUS Y
npo30¢uiIBl Ha
TOTOBBIX
MHUKpoOTpenapara
X»

0.5

bubnuoteka [JOK https://m.edsoo.ru/863e8c60

27

I'enerunka momna.
Hacnenosanue
MPU3HAKOB,
CIIETIJICHHBIX C
MOJIOM

bubmuoteka [{OK https://m.edsoo.ru/863e8c60

28

M3MeHYHBOCTb.
Henacnencreenn
as
H3MCHYHUBOCTb.
JlaGopaTopHas
paborta Ne 6.
N3yuenne
MOAUGUKAITHOHH

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

on
H3MCHYHBOCTH,
MOCTPOCHUE
BapUaIIMOHHOTO
psana u
BapHalMOHHOM
KpUBOI»

29

Hacnencreennas
W3MEHUYUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHanu3
MyTalun y
JPO30(Q MBI HA
TOTOBBIX
MUKpoOTpemnapara
X»

0.5

bubnuoteka LIOK https://m.edsoo.ru/863e8efe

30

T'enetuka
geJI0BEKa

bubnuoteka [{OK https://m.edsoo.ru/863e8d78

31

Pe3epBHbIii ypok.

O06001enue no
TEME
«HacnencrsenHo
CThb U
H3MEHYUBOCTh
OpraHUu3MOB»

32

Cenexus KaKk

bu6mmoreka IIOK https://m.edso00.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

HayKa U IpOLEecC

Metonasl u
JTOCTH>KEHUS
33 CEJICKIINH 1 bubnmoreka [{OK https://m.edsoo.ru/863e9214
pacTeHui u
KUBOTHBIX
buorexnonorus
34 KakK oTpacilb 1 bubnuoreka [{OK https://m.edsoo.ru/863e9336
MIPOU3BOJICTBA
OBLIEE
KOJIMYECTBO 34
YACOB I1O0

[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThbI padoThI
pecypchbl
1 DBOJIIOLMS U METOJbI €€ 1 bubmuorexa [JOK
W3y4YCHUS https://m.edso0.ru/863ea20e
Hcropus pa3BuTus
2 MpeACTaBICHUIN 00 1 bubmorexa HOK
e https://m.eds00.ru/863e9570
SBOJIIOLAH
bubmuorexa [JOK
3 M 1
HKPOSBOIIOMA https://m.edsoo.ru/863e9cle
ITonmynsauus xkak
pIIeMEHTapHas eIUHUIA
BH/JIa U HBOJTIOIUU. Eub 1OK
nonMMoTeKa
4 o] 1 .
JlaGoparopras pabora Ne 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OTIOTHUECKOMY
KPUTEPUIO»
BIDKYIIME CHITBI
5 gneMZIIfra HbIe (PaKTOPHI) 1 bubmmorexa [JOK
P P https://m.edso0.ru/863e9da4
SBOJTIOIAH
5 EcrecTBenHsblit 0TOOp U ero 1 bubmuorexa [IOK
dbopmbl https://m.eds00.ru/863e9ed0
7 PesynbTaTsl 3BOIIONIMY: 1 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

npUCocOOJICHHOCTD
OpPTraHu3MOB U
BHUJI000pa3oBaHueE.
JlaGopaTopHas pabota Ne 2
«Omnucanue
MPUCTIOCOOJICHHOCTH
opraHu3ma u €€
OTHOCHTEJIBHOTO XapaKTepay

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

HaHpaBJ’IeHI/IH U IyTH

bu6mmoreka [IOK

8
MaKpO3BOJTIOLIMHT https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIONNAN
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3YUYEHU
1 ['MnoTe3pl MPOUCXOKACHHUS bubnuoreka [IOK
JKU3HU Ha 3emiie https://m.edso0o.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie bu6mmorexa [IOK
110 dpaM U IIepuoaaM https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl 3BOJIIOLUU
PacCTUTENBHOTO U
KUBOTHOTI'O MHUDA. BuG 1OK
nonuoTexa
13 [IpakTuueckas padora Ne 1 0.5
P P https://m.eds00.ru/863ea8hc
«H3yuenune ucKkomaeMbIx
OCTaTKOB PacTEHUH U
KUBOTHBIX B KOJUICKIHSIX)
14 CoBpemeHHas cucrtema bubnnorexa [JOK

OpTraHHu4Y€CKOro Mmupa

https://m.edsoo0.ru/863ea48e



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

15

DBOJIIOLHUS YEJI0BEKA
(aaTpoOMOreHes)

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

16

JBwxymue cuitbl (pakTops)
aHTPOIIOTeHE3a

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

17

OcCHOBHBIE cTaanun
3BOJIIOIIMHN YCJIOBCKA

18

Yenoseueckue pacsl U
HOPUPOJHBIE aJaNTalH
4eJIoBeKa

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea?2

19

Pe3epBHbIil ypoK.
O06o01IeHHE 110 TEME
«BO3HUKHOBEHHE U
pa3BUTHE )KM3HU Ha 3eMIIe»

20

DKOJIoTus KaKk HayKa

21

Cpenpl oOuTaHus U
9KOJIOTHYeCKUe (PaKTOPbI

bu6nmoreka [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHHS.
JlaGopaTtopnast pabota No 4.
«Bnmstaue cBeTa Ha pocT U
pa3BUTHE YEPCHKOB
KOJIeyCa»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue paxkTopsl

bu6mmoreka [IOK



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

https://m.edsoo.ru/863eb348

DKOJIOTUYECKUE
XapaKTePUCTUKU
nomyssiiud. [TpakTrudeckas

24 0.5
paborta Ne 2 «ITomcuér
TUTOTHOCTH TIOITY IS
pa3HbIX BUJOB PACTCHHID)
o5 Coob1ecTBa OpraHu3MoOB — bubnnorexa [HOK
OUOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE MIOKa3aTeNN
9KOCHUCTEMBI.
27 DKOJIOTUYECKHE TUPAMHUJIBI Bubmmorexa LIOK
. DAMHIBL. https://m.eds00.ru/863eb5fa
CBolicTBa IKOCHCTEM.
Cykueccust
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpONOreHHbIE
HKOCHUCTEMBI
30 Buocdepa — rnobanbHas bubnnoreka [HOK
IKOCUCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH bubnuorexa [JOK
CYILLECTBOBaHMs Ouocqepbl https://m.edso00.ru/863ebd16
39 YenoseuecTBO B Onochepe
3emun
33 CocyuiecTBoBaHNE NPUPOABI bubnuorexa [IOK



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

1 4CJIOBCUYCCTBA

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

Pe3epBHBIt ypOK.
O000111eHUE TEMBI

34 1
«Coob1ecTsa v
AKOJIOTUYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB 34 25

I10 ITPOIT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI

CETU UHTEPHET
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