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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMmsbl 1o OMOJIOTMH TEOPETUUECKYIO OCHOBY
IUISL ONpPENENeHHs] MOAXO00B K (DOPMHUPOBAHUIO COAEPKAHUS YUEOHOIO
npeamera «bronorus» cocTaBWIN: KOHUENTyaiabHble nonoxenns OI'OC
COO o B3aMMOOOYCJIOBIIEHHOCTH LEJEH, COAEp)KaHUS, PE3yJIbTaTOB
oOydyeHHMs] M TpeOOBaHMM K YPOBHIO TMOATOTOBKUA BBITYCKHUKOB,
MOJIOKEHUsT 00 OOIMX ULensiX U MPUHLHUIAX, XapaKTepHU3YIOIINX
COBPEMEHHOE COCTOSIHUE€ CHCTEMBbI CpPEAHEro oOuiero oOpa3oBaHUs B
Poccuiickoit denepanum, a TakkKe MOJIOKEHUS O crienu@uke OUOIOrUH,
e¢ 3HAYEHUMM B T[O3HAHUM OHKMBOM MpPUPOJIBI M  OOecredYeHuu
CYLIECTBOBAaHUS 4yesnoBeueckoro oobmectBa. CoracHO Ha3BaHHBIM
MOJIO)KEHUSIM,  OINpPEACNIEHbl OCHOBHbIE (YHKUMM TPOTrpaMMbl IO
OHMOJI0OTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aét mpesiCTaBIeHUE O LEeNsAX, 00 o0iei
CTparerud OOydYeHHMs, BOCIHUTAHUS M  Pa3BUTHS  OOydYarOIIMXCA
cpenctBamu yueObHoro npeamera «buonorusy, onpenenser 00s3aTeabHOe
peIMETHOE COJIepKaHKe, €T0 CTPYKTYPY, paclpeiesieHre 1o pasjienam u
TEMaM, PEKOMEHIYEeMYI0 TIOCIEe0BAaTeIbHOCTh M3y4YeHUs Y4eOHOro
MaTepuaia ¢ y4€TOM MEXKIPEIMETHbIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKK  00pa3oBaTeIbHOrO IMpollecca, BO3PACTHBIX OCOOEHHOCTEM
00y4Jaromuxcs.

B mporpamme mo OMONOTMM TaKKe YUYUTHIBAIOTCS TpeOOBaHMS K
IUIAHUPYEMBIM ~ JIMYHOCTHBIM,  METAlpEIMETHBIM W  MPEAMETHBIM
pesynbratam oOydeHus B (GOPMHPOBAHWU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHON NESITeNIbHOCTH/yueOHBIX JEHCTBUN 00yYarouuxcs o
OCBOCHHUIO COJIEp>KaHMsI OMOIOrHYeCKOro 00pa3oBaHusl.

B mporpamme mo Ouomorum (10—11 kmacchl, 6a30BBI ypOBEHB)
peanu3oBaH TMPUHLHUI TPEEMCTBEHHOCTH B HW3Y4YEHUM OHOJIOTHH,
Onaroymapsi yeMy B HEWl MPOCMATPUBAETCS] HAINIPABICHHOCTb HA Pa3BUTHE
3HaHWMA, CBSI3aHHBIX C (OPMUPOBAHHEM  €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTAUUN JTMYHOCTH, IKOJIOTHYECKOTO
MBIIIJICHUS, TPEJICTABICHUN O 3I0POBOM 00pa3e KU3HU U OepeKHBIM
OTHOLICHUEM K OKpyKaromen npupoaHou cpene. Iloatomy Hapsaay c
U3y4eHHEeM OOIIeOMOIOTHICCKUX TEOPHH, a TakKe 3HAHWW O CTPOCHHH
KUBBIX CHCTEM PA3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX T[POIECCOB B MpPOrpaMMe I10 OHOJOTMH YIEJIEHO BHHUMAaHHE
WCIIOJIb30BAHUIO TIOJYYEHHBIX 3HAaHUM B IOBCEIHEBHOW JKHU3HM IS
pelIeHHs] TPUKIAIHBIX  3aJa4, B TOM 4YuCie: MPOPUIAKTUKH
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YEJIOBEKa, MEIUKO-T€HETUYECKOTO
KOHCYJbTHUPOBaHUS, OOOCHOBaHMUS 3KOJIOTHUYECKH II€J1ecO00pa3HOro
MOBEICHUA B OKpPYXKalOUed MPUPOJHON CpeAe, aHalIn3a BIMUSHUS
XO3SIICTBEHHON JESATENbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHUE BHUMAHUSA K [PUKIATHOU
HaIlpaBIEHHOCTH Yy4yeOHoro mnpeamera «buonorus» NpoaUKTOBaHO
HEOOXOIMMOCThIO OOecTeueHus YCIOBUH [JIsi PEIICHHWs] OJHOW W3
aKTyaJbHBIX 33Jau IIKOJBHOTO OHMOJOrHYECKOro oOpa3oBaHMs, KOTOpas
npeamnonaraetr  (GopMUpoOBaHWE Yy  OOYyYAaIOMUXCS  CHOCOOHOCTH
aJanTHUpOBaTbCd K  M3MEHEHMSIM  JUHAMUYHO  Pa3BUBAIOLIETOCs
COBPEMEHHOI'0 MHpA.



buonoruss Ha ypoBHE cpeaHero oOIIero oOpa3oBaHUS 3aHUMAET
BaxkHOe MecTo. OHa oOecrneunBaeT (GOPMHUPOBAHUE Y OOYUAIOIIUXCS
MpEACTaBICHUA O HAay4YHOM KAapTUHE MHpa, pacliupser U o0o0miaer
3HAHUS O XMBOHM NPUPOJE, €€ OTIIMYUTEIIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allid W 3BOJIOLUHU, CO3AAET YCIOBHS JIA: MO3HAHUS 3aKOHOB
KUBOM mpuponbl, ¢opMupoBaHus (YHKUUOHAIBHOW TI'PaMOTHOCTH,
HABBIKOB 3/I0pPOBOr0 MU 0€30MacHOro obpasza >KU3HHU, KOJIOTHMYECKOIO
MBIILJIEHUS, IEHHOCTHOI'O OTHOILIEHHUS K )KMBOW MPUPOJIE U YETIOBEKY.

bonbiioe 3HadyeHne OWONOrMS UMEET TakkKe JUIsl pelleHus
BOCIIUTATENbHBIX U Pa3BUBAIOLIUX 33]]a4 CPEIHEr0 O0LIero 0opa3oBaHus,
coumManu3anuu oodyvaromuxcs. M3ydenue Ouonorun oOecreynBaer
ycioBus sl GOpMHUPOBAHUS MHTEIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYpbl, CIOCOOCTBYET
UHTErpauu OMOJOTUYECKUX 3HAHUM C MPEACTABICHUSIMU M3 JIPYrHX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (U3MKU, XUMUU U Teorpaduu.
Ha3Bannble moJIOKEHHST O TMpeJHa3HAUYEHUU YYEOHOro MpeaMeTa
«buonorus» coctaBuIM OCHOBY ISl ONIPEEICHUS TIOJIX0I0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COACPIKAHUS, MIPEACTABICHHOTO B IIPOrpamMme 1o
OuoJIoTHuH.

Otb60p conepkanusi yueOHoro mnpeamera «buonorusi» Ha 6a3oBoM
YPOBHE OCYIIECTBIEH C MO3ULHUN KYyJIbTYpOCOOOpPAa3HOrO TMOJX0Ja, B
COOTBETCTBHM C KOTOPHIM OOydYaromiyecsi JOJDKHBI OCBOUTH 3HAHUS U
YMEHHs, 3HauuMble g (QOpMHUpOBaHHMS ~ OOIIEH  KYJIbTYpHI,
OTIpEJICIISIIONINE aJIeKBAaTHOE TMOBEJEHUE YENOBEKa B OKpY’Karollen
OPUPOJHON cpele, BOCTpeOOBaHHbIE B TMOBCEAHEBHOM JKM3HU U
NpakTH4YecKoil nearensHOCTH. Oco0oe MecTO B 3TOM CUCTEME 3HAaHUU
3aHUMAIOT D3JIEMEHTHI COAEpKaHUs, KOTOpbIE CIy>KaT OCHOBOW IS
dbopMUpOBaHUS TPEICTABIECHUI O COBPEMEHHON €CTeCTBEHHO-HAay4YHOU
KapTUHE  MHUpa M I[EHHOCTHBIX  OpHEHTAUSAX  JIMYHOCTH,
CIOCOOCTBYIONTMX TYMAaHU3AINH OMOJIOTHYECKOT0 00pa30BaHMS.

CTpyKkTypupoBaHHE  CcoOJAepXaHUs  y4eOHOro marepuaia B
nporpaMMe MO OHOJIOTUM OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO
3HAYEHUS 3HAHUK 00 OTIMYUTEIBHBIX OCOOECHHOCTSIX YKHUBOUM MPUPOIBI, O
e€ YpOBHEBOH OpraHM3allid U JBOJIOIUU. B COOTBETCTBHHM C 3TUM B
CTpyKType ydeOHoro mpenmera «buonorus» BbIIEIEHBI CIEAYIONINE
conepkarenbHble JTUHUM: «buonorus kak Hayka. MeToabl Hay4HOTO
no3HaHus», «Kierka kak Owonormueckass cuctemay, «OpraHu3M Kak
Oouonoruueckas cucrema», «Cuctema MU MHOrooOpasue OpraHMYecKOro
MHpa», «IBOIIOLHMS KUBOU MPUPOIB», «IKOCUCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTH.

llens wum3ydenuss yueOHoOro mnpenmera «buonorus» Ha 06a30BOM
YpOBHE — OBJAJeHHE OOYYaAIOUIMMUCS 3HAHUAMU O CTPYKTYpHO-
(GYHKITMOHAIPHONW OpraHW3allid KUBBIX CHUCTEM pa3HOTO paHra u
npuoOpeTeHre yMEHUW MHCIIONb30BaTh 3TH 3HAHUS JUIsI TPAaMOTHBIX
JNEUCTBHII B OTHOUIEHUM OOBEKTOB KHUBOW MPUPOJABI U PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTi>keHue 1enu u3ydyeHus ydeOHoro mnpeamera «buomorusi» Ha
06a30BOM ypOBHE 00€CTIEUMBACTCS PEUICHUEM CISAYIOMINX 3aa4:

OCBOCHHE OOYyYaIOIIUMHCS CHUCTEMBbl 3HAHUH O OHOJOTMYECKHUX
TEOpUAX, YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTE3aX, MpPaBHIIAX,
CIIy’KallluX OCHOBOM JUIsl (POPMUPOBAHUS ITPEACTABICHUN O €CTECTBEHHO-



HAyYHOW KapTHHE MHpa, O METOJaX HAyYHOTO TIO3HAHUS, CTPOCHHH,
MHOTOOOpa3i ¥ OCOOCHHOCTSAX JKMBBIX CHCTEM Pa3HOTO YpPOBHSA
OpraHU3alliH, BRIJAIONTUXCS OTKPBITUSX U COBPEMEHHBIX UCCIICTIOBAHUSIX
B OMOIOTHH;

dbopmupoBanue y 00 yUaroIuXxcs MO03HABATEIIbHBIX,
MHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH B TMpollecce aHalu3a
JAHHBIX O MYTAX Pa3BUTHS B OHMOJOTHMW HAYYHBIX B3IJIANOB, HICH U
MOJIXO0JIOB K M3YYCHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIlNH;

CTaHOBJIEHHE y oOy4darommxcsa oOen KyabTypbl, (yHKIIMOHATIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHHHA OOBACHATH W OIICHUBAThH SIBICHHSI
OKPYXKAIOIIEro MUpa JKWBOH MPHUPOJBI HA OCHOBAaHWUW 3HAHUU W OIIBITA,
MIOJTYYCHHBIX MPU N3YYECHUU OMOJIOTHH;

dopmupoBanue 'y OOyYarOmIMXCS yMEHHHA MJUTFOCTPHUPOBATH
3HaUCHWE OHWOJIOTMUECKMX 3HAHWUH B MPAKTUYECKOW JeATEIHHOCTH
YeJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH M
arpoOMOTEXHOJIOTHH;

BOCIUTaHUE YOCKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM
KUBOW TIPHPOJBI, HEOOXOJAMMOCTH OEpEKHOTO OTHOIICHUS K HEH,
COOJIIOJICHUsT JTUYSCKUX HOPM TMIPU MPOBEACHUM OHOJOTHYCCKHUX
HCCIIeI0OBaHUM;

OCO3HAHHME IICHHOCTH OWOJOTHYCCKMX 3HAHWHK JIJI TOBBIIICHUS
YPOBHSI 3KOJIOTUYECKOW KYJIbTYpBI, IS (OPMHPOBAHUS HAYYHOTO
MHUPOBO33PCHHUS;

NpUMEHEeHHEe MPUOOPETEHHBIX 3HAHUW U YMEHUN B MOBCEIHEBHOMN
KU3HU JJI OIIEHKU TIOCIIEJICTBUN CBOEH NEATEIHHOCTU MO OTHOIIEHHUIO K
OKpyXarolei cpene, COOCTBEHHOMY 3/0pOBbIO, OOOCHOBaHHE H
coOiroieHre Mep poPUIaKTUKU 3a00JIeBaHUA.

B cucreme cpennero ob6miero oopazosanus «buonorus», nzyuaemas
Ha 0a30BOM YpOBHE, SIBISETCS O00s3aTEIbHBIM YYEOHBIM MPEAMETOM,
BXOJSIIMM B COCTaB MpeaMeTHON obOmactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHI.

Jlns m3ydyenus Owojornu Ha 0a30BOM YPOBHE CpeIHEro oOIIero
obOpaszoBanus orBogutTcsa 68 uwacoB: B 10 kmacce — 34 gaca (1 gac B
Henemo), B 11  kmacce — 34 waca (1 wyac B Hexmenwo).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonoruss kaxk Hayka. CBsA3b OHOJOTMH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPYTUMU €CTECTBEHHBIMM Haykamu, (uinocodueil,
ATUKOH, 3CcTeTUKOM u mnpaBoM. Pons Ouonorum B (popMuUpoOBaHHH
COBPEMEHHON Hay4YHOM KapTuHBI Mupa. CrcTemMa OMOJIOrMYeCKUX HayK.

Metonbl NO3HAHUS KUBOW MPUPOABI (HAOIIOJEHUE, IKCIIEPUMEHT,

ONMCaHUE, U3MEPEHMUE, KJaccuduxanus, MOJIEIMPOBAHHE,
cTaTHCTHYecKast 00paboTKa JIaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: U. lapsun, I'. Mennens, H. K. Konbios, k. Yorcon u
@. Kpuk.

Tabnuibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Vcnonb30BaHue pa3IuyHBIX METOJIOB
IPU U3YYECHUU OUOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIHUSA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MPEAMET U3yUYeHUs OUOJIOTHH.
OTau4me )KUBBIX CUCTEM OT HEOPTraHUUECKOM TPUPO/IBI.

CaolicTBa OmocHcTeM W UX pa3HOOOpasue. YPOBHU OpraHHU3aluu
OuocucTeM: MOJICKYJSIPHBIM, KJIETOYHBIN, TKaHEBbIN, OpPraHW3MEHHBIMH,
HOMYJISIIUOHHO-BHIOBOH, HKOCUCTEMHBIH (OuoreoreHOTHYECKUH),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuuer u cxembl: «OCHOBHBIE TPU3HAKK IKU3HW», «YPOBHHU
OpraHu3alliy KUBOU IPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUAYECKUA  COCTaB  KJIETKM.  XHMHUYECKHME  DJIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPO3JIeMEHThI. Bosia 1 MuHEpasibHbIE BEIIECTBA.

OYHKIIMU BOJABI U MUHEPAJIBHBIX BellecTB B KieTke. [lomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u cTtpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEPHI
6enkoB. HezameHnMbIE U 3aMEHUMbIE AMHUHOKHUCIIOTHI. AMUHOKUCTOTHBIN
cocTaB. YPOBHU CTPYKTYphl O€ITKOBOW MOJEKYJbl (TI€pBUYHASA,
BTOpUYHAsl, TPETUYHAs U YETBEPTHUYHAsA CTPYKTypa). XHUMHUECKHUE
cBoKcTBa OeNKkoB. bruonornueckue QyHKIIUN OEIKOB.

depmeHTHl — OHoyorndeckue karanuzatopel. CTpoeHnue pepMeHnra:
aKTUBHBIA  TIEHTp, cyOcTpaTHas crnenududHocth. KodepMeHTsI.
Butamunbl. OTianunst GepMeHTOB OT HEOPTraHUYECKUX KaTalu3aToOpOB.

VYrneBoabl: MOHOcaxapuasl (IJIOK03a, pudo3a M Je30KCuprodo3a),
aucaxapuibl (caxaposa, JIAaKT03a) U MoJrcaxapubl (Kpaxmai, TJIUKOreH,
1eJuTI0II03a). bronornveckne GyHKIMA yTIIEBOIOB.

Jlumu et TPUTIIULICPUIBI, dbochonunusl, CTEPOU/IBI.
IMunpodunbpHO-THAPOGOOHBIE  CcBOMcTBA. buonmornyeckne  QyHKIHUH
nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB W JIMMHAOB KaK MCTOYHHKOB
SHEPIHH.



Hyxnennossie kucnorsl: JITHK u PHK. Hykieotuaer — MoHOMEpEI
HyKJIeMHOBBIX KHUCHOT. Ctpoenne u Qynkuun JHK. Crpoenne wu
¢ynxuun PHK. Buast PHK. AT®: ctpoenue u GpyHKUUH.

[utosmorus — Hayka o kiuetke. KiletouHas Teopus — mnpumep
B3aUMOJICUCTBHUS HAeH M (PakTOB B HAYYHOM MO3HaHUHM. MeTozsbl
M3y4YCHUS KIETKHU.

Krnerka xak nenoctHas xuBasg cucrema. OOIIMe NMPU3HAKU KIETOK:
3aMKHyTass HapyxHasi memOpana, moiekynbl JIHK kak renernueckuit
anmapar, CuCTeMa CUHTe3a Oerka.

Tunbl  KIETOK:  JyKApUOTHYECKAss W IPOKAPUOTHUYECKAs.
Oco0OeHHOCTH CTPOEHHMSI MpoKapuoTHUYecKor kieTku. Kiierounast creHka
Oakrepuil. CTpoeHHe >yKapUOTHYECKOM KiIeTKH. OCHOBHbIE OTJIMYUS
pPacTUTENIbHOM, )KUBOTHOW U T'PUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJETOYHasi CTEHKa,
IMKOKaNUKC, ux pynknuu. [lnazmarudeckas memOpaHa, e€ CBONCTBA U
dbyakuuu. [{utomnasma u e€ opranounpl. OqHOMEMOpPAHHBIE OPTaHOUIBI
kinetkn: OIIC, ammapar [onbmku, nmu3zocomsel. [lonmyaBTOHOMHBIE
OpraHou/ibl  KJIETKM: MHTOXOHJpUM, TuiacTUabl. [IpoucxoxaeHue
MUTOXOHJIpUN ¥ tuiactua. Buabl mactun. HememOpaHHBIE OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIIETOYHBIN LIEHTP, IIEHTPUOJIH, PECHUYKHU, KTYTHUKH.
DYHKIIUU OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynsTopHblii HeHTp KieTku. CTpoeHue snupa: suepHas
000J104Ka, Kapuoria3mMa, XpOMaTHH, SJIPIIIKO. XPOMOCOMBI.

TpaHCIOpPT BELIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IllneiineH, P.
Bupxos, [Ixx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacrnpeneneHne XMMAYECKUX 3JIEMEHTOB B HEXKUBOU
npuponae», «Pacripenenenne XuMHUYECKUX 3JIEMEHTOB B )KMBOM IIPUPOIEN.

Tabmuuer u cxembl: «llepuoandeckass TaOIUIA XUMUYECKUX
aeMeHTOB», «CTpoeHue MOJIeKyJbl BOIb», «bHOCHHTE3 Oenkay,
«Ctpoenune moinekyisl 6enka», «Ctpoenue pepmenta», «HyknenHoBbie
kucinotel.  JIHK», «Crpoenne wMonekynst AT®», «Ctpoenue
AYKapUOTUYECKOU KIETKH», «CTpOeHHE )KUBOTHON KIIETKN», «CTpoeHue
pacTUTENbHOM  KIETKW», «CTpOeHUE MNPOKAPUOTUUYECKOU KIETKHY,
«CTtpoeHue sapa KICTKU», «YTIEBOAbDY, «JIumuab.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyIOBaHHWE A
MPOBEICHUS HaOIIOACHUH, W3MEPEHHN, A3KCIIEPUMEHTOB,
MUKPOTIPETapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEpUATBHBIX KIIETOK.

JlabopaTopHble H NpaKkTHYecKHe PadoThI:

JlabopatopHass pabora Ne 1. «l3ydyeHme KaTanUTHUECKOU
aKTUBHOCTHU (hePMEHTOB (HA MPUMEPE aMUIIa3bl UM KaTalasbl).

JlaGoparopHass pabora Ne 2. «lV3ydeHwe CTpOSHHS KJICTOK
pacTeHUi, >KUBOTHBIX M OakTepuil MOJ MHUKPOCKONOM Ha TOTOBBIX
MHKpOIIpENapaTax u UX ONUCAHUEY.

Tema 4. dKusHeaeATEJIbHOCTh KJICTKH.

OOmMeH BemiecTB, WM META0O0IU3M. ACCUMIIIANHS (TJIACTHYCCKUN
OOMEH) W JUCCUMWIIMSA (PHEPreTUYeCKuii OOMEH) — JBE CTOPOHBI
€UHOTO Tpoiecca Metabonau3ma. Posib 3aKOHOB COXpaHEHUS BEIIECTB U
SHEPIruM B MOHUMAHUU METa0O0IN3Ma.



Tunel oOMeHa BemecTB: aBTOTPOQHBIN U TeTepoTpodHbIi. Pomb
(epMeHTOB B OOMEHE BEUIECTB U MPEBPALLEHNN YHEPTUU B KIIETKE.

®orocunte3. CBeroBas U TeMHOBas (pa3bl porocuHTe3a. Peakuuu
¢orocunTeza. DPPeKTUBHOCTH (PoTOCHMHTE3a. 3HaueHue (POTOCUHTE3a
UL KM3HUM Ha 3emsie. BnusiHue ycnmoBuil cpefpl Ha (OTOCHUHTE3 H
CIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOocuHTe3.  XeMOCUHTe3upylomme  Oaktepuu.  3HaUY€HHE
XEMOCHHTE3a I JKU3HU Ha 3eMIle.

OHepreTuueckuii oOMeH B KJeTke. PacuieruieHue BeliecTs,
BBIJICJIEHUE W  AKKyMYJHPOBAaHME DJHEPIMM B  KIETKE. OTallbl
sHepreTuyeckoro obmena. [nmkonus. bpoxkeHne ©  e€ro  BHUJBL
KucnoponHoe okucneHue, Wiau KIETOYHOE AbIXxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPGHEeKTUBHOCTH FHEPTETUUECKOTO OOMEHa.

Peakiuu matpuuHoro cunresa. ['enernyeckas unpopmanusa u JJHK.
Peanuzanus renernueckoit nHpopmaluu B KieTke. [ eHeTHUeCKui Ko U
ero cBorctBa. Tpanckpunuus — Matpuunbiil cuHTe3 PHK. Tpancnsums —
OouocuHTe3 Oenka. Otanbl TpaHchsuuu. KoaumpoBaHue aMHUHOKHCIIOT.
Ponb pubocom B GuocunHTe3e Oenka.

Hexnerounsie QopMbl *)u3HHM — BUPYCHL. VCTOpusS OTKpPBITUS
BupycoB ([I. . NUBanoBckuit). OcOOEHHOCTH CTPOCHUSI U KUZHEHHOTO
uKiIa BUpycoB. bakrepumodaru. bone3Hu pacTeHuid, >XHUBOTHBIX U
4eJioBeKa, BbI3bIBAEMbIe BUpycamMu. Bupyc mMMmyHoaepuIMTa 4yeroBeKa
(BUY) — Bozoyautens CIIMla. OGpaTtHast TpaHCKpUIIUS, peBepTa3a u
uHTerpasa. [Ipodunaktuka pacrpocTpaHeHUsI BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuuet u  cxembl: «Tumbl  muTanus», «MeTabonuzmy,
«MuTOXOHIPU», «OHEpPreTHYECKUit oOMen, «XJopomiacry,
«Dortocunted», «Ctpoenue [IHK», «Ctpoenune u ¢GyHKIMOHHpPOBAHUE
reHa», «CuHTe3 Oenka», «['eHeTmueckuit  koa», «Bupych,
«bakrepuodarn», «Ctpoenue u >xku3HeHHbI 1WkI Bupyca CII]/la,
O0aktepuodaray, «Permukamus JJTHK».

O6GopynoBanue: wmoaenu-ammukanuu — «Yasoenne JIHK w
TpaHckpunims», «buocuntes Oenka», «CTpoeHHE KIETKU», MOJENb
ctpyktypsl JJHK.

Tema 5. Pa3MHoxeHMe ¥ HHIAUBHMAYaJbHOE Pa3BUTHE
OPraHM3MoOB.

Kierounslii 1uki, WM >KU3HEHHBIM UK KiIeTku. MHTepdaza m
muto3. IIpoueccel, nporekatomue B uHTepdase. Perukanus — peakuus
MarpuyHoro cuHrte3a JJHK. Ctpoenne xpomMocoM. XpoMOCOMHBIN HaOOP
— KapuoTun. JIMTUIOWIHBIA W TaIlUIOMIHBIA XPOMOCOMHBIE HAOOPBHI.

XpOMaTH/IbI. [Hutonoruyeckue OCHOBBI Pa3MHOXKEHUS u
WHAUBUIYAJIbHOTO PA3BUTHSI OPraHU3MOB.
Henenne knetkm — wMuro3. Craaum wmutosa. IIporeccsi,

MPOUCXOJAIINE HAa PA3HBIX CTaAUSX MHUTO3a. BHOIOTMYECKUU CMBICTT
MHUTO3A.

[Iporpammupyemasi ruO€Nb KJIETKU — arlomnTo3.

@opMbl Pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U moJioBoe. Buabl
0ecroyioro pa3MHOXKEHHMsSI: JIeJICHHE HaJIBOE, ITOYKOBAHHUE OJHO- U
MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TAaTUBHOE Pa3MHOMKEHUE.



HckyccTBEHHOE  KJIOHMPOBAHME OPraHU3MOB, €ro 3HA4YCHUE IS
CEJIEKIIMH.

[TonoBoe pasMHOXKEHHUE, €TO OTINYUS OT OECIIOJIOTO.

Meiio3. Cragun menosa. [Iporeccel, TpoUCXOASIIME HA CTaIUAX
Mmeito3za.  lloBemenne  xpomocom B Menose.  Kpoccunrosep.
buonornueckuit CMbICI U 3HAUEHUE MEN03A.

l'amerorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Yy
*KUBOTHBIX. [loOBBIE Kele3bl: CEMEHHUKU U siuyHuku. OOpa3oBaHue u
pa3BUTHE TOJOBBIX KIETOK — raMeT (CIepMaTo30ui, SUIICKIETKA) —
criepMaroreHe3 W oBoreHe3. (OCOOCHHOCTU CTPOCHUS SMIEKIETOK U
criepmaTto3ou10B. OmnonorBopenue. [laprenorenes.

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIBHOE
pazButue (dMOpuorene3). Ortambl SMOPUOHATIBLHOTO Pa3BUTUS Y
MO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacTPYJISIIUs, OpPTraHOTCHES3.
[TocTaomOpuoHanbHOE pa3BuTHE. THUIBI MTOCTIMOPHOHAILHOTO Pa3BUTHSL:
npsMoe, HempsMmoe (JIMYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE
OpraHu3MoOB, (DaKTOPHI, CTOCOOHBIC BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOr€HE3 IBETKOBOIO pAaCTCHUSA:
CTPOEHUE CEMEHU, CTAJUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmumelr u  cxembl: «DOpMBI  pa3sMHOXKEHHUS OPTaHU3MOBY,
«/IBOMiHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereratnuBHOE
pa3MHOXKEHHE pacTeHmity, «/lemenue wierku Oakrtepuit»y, «CtpoeHue
NOJIOBBIX KJIETOK», «CTpoeHue XpomMocombl», «KieTouHbld UKD,
«Permukanus  JJHK», «Mwuto3z», «Meno3», «llpsMoe u HemnpsMoe
pa3zButue», «['aMeToreHe3 y MIEKONUTAONINX U YeloBeKa», «OCHOBHBIE
CTaJuy OHTOTEHE3a».

O6opynoBaHue: MUKpPOCKOI, Mukpomnpernapatsl «CriepMaTo30uabl
MJIEKONIUTAONIEro», «SiluekiieTka miekonurammero», «Kapuokunes B
KJIETKaX KOpElIKa JIyKa», MarHuTHas MoJAeNb-anIuinkanus «Jlenexnue
kietkny, moaens JIHK, monens meTada3sHoit XpoMOCOMBL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHast pabora Ne 3. «HaOmiomenue mmTO3a B KIIETKaX
KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JIabopatopnas pabota Ne 4. «M3yueHue cTpOCHHS MOJOBBIX KIETOK
Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopus pa3BuUTHS T€HETUKU. Poiib
LIWATOJIOTUA W HSMOpPHUOJIOTMM B CTAaHOBJIEHUUM TEHETUKU. DBkian
POCCUHCKMX M 3apyO€XHbIX YYEHBIX B pa3BUTHUE TE€HETUKU. MeTomabl
T€HETUKU (TUOpUIIONOTUYECKUM, LUTOT€HETHUYECKUN, MOJIEKYIISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHWE TMOHATUSA. ['eHeTnueckas
CHMBOJIMKA, UCITOJIb3yeMasl B CXEMAaX CKPEIIMBAaHHM.

3aKOHOMEPHOCTH HACIEIOBAaHUS NPHU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHoOruOpugHOEe CKpelIMBaHUE. 3aKOH €IUHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHHs. [IpaBuio MOMUHUPOBaHHS. 3aKOH
pacuieruieHus NOpu3HakoB. l'umore3a uuctoTel ramer. [lomHoe w
HEMOJIHOE JIOMUHUPOBAHUE.

JurnbpunHoe ckpenBanve. 3aKOH HE3aBUCHUMOTO HACIETOBaHUS
MpU3HAKOB. llUTOreHeTMyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIUBAHUSI.



AHannsupyroniee ckpeunupaHue. lcnmosp30BaHHE — AHAIM3UPYIOLIETO
CKpEIIMBaHUs JJIs ONPEAeSICHNs TEHOTHUIIA OCOOH.

CuemnieHHOoe HacieAoBaHue Mpu3HakoB. Padora T. Moprana no
CLEIUIECHHOMY HAaCIEOBaHUIO TI'eHOB. HapylieHue cueruieHus r€HOB B
pe3yapTaTe KpOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mona. XpoMOCOMHOE OIpEAeieHUuE mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE W TE€TEPOTraMETHBIE OPTAHU3MBI.
HacnenoBanne npu3HakoB, CUEIJIEHHBIX C TIOJIOM.

N3meHunBOCTh. Buabl HW3MEHUYMBOCTH: HEHACIEACTBEHHAs U
HacJeACTBEHHAs. Posib cpeapl B HEHACIEICTBEHHONM W3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW HW3MEHYMBOCTH. BapuanuoHHbIN
pAl W BapuauuMoHHas KpuBas. Hopma peakumm  Ipu3HaKa.
KonmnuecTBeHHBIE M KAYECTBEHHBIE IPU3HAKM M MX HOpPMa pEaKLUU.
CaolicTBa MOIU(UKAITMIOHHON U3MEHUNBOCTH.

HacnencrBenHad, WA FeHOTHITMYECKas, N3MEHYUBOCTE.
KombOunaTuBHasi n3MeHYMBOCTh. Mel03 M TOJOBOM TIPOIIECC — OCHOBA
KOMOWHATHBHOU N3MEHUYNBOCTH. MyTanuonHast W3MEHUYUBOCTD.

Knaccuduxainus myraiuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIC. YacToTa
U MPUYUHBI MyTanuii. MyrtareHHble (pakTopbl. 3aKOH TOMOJOTHYECKUX
PAIOB B HaclieACTBEHHOW n3MeHunBoctu H. M. BaBuiiosa.

BHesnepHas HacneICTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka uenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOJIbI

T'CHCTUKHU YCJIOBCKA. FGHG&HOFI/ILICCKI/Iﬁ, 6JIPI3H€HOBI>II>1,
HHTOFGHGTHHGCKHﬁ, 6I/IOXI/IMI/ILI€CKI/II‘/JI, MOJICKYJIAPHO -TCHETUYECKHH.
COBpGMGHHOG OIIPpCACIICHUC I'CHOTHIIA: ITOJITHOI'CHOMHOC

CEKBEHUPOBAHHE, I'€HOTUIIMPOBAHUWE, B TOM uwucie ¢ nomoumpro [ILP-
ananu3a. HacnenctBenHble 3a0o0iieBaHUsl 4elOBEKa: TeHHbIE OOJIe3HH,
0OJIE3HU C HACJEICTBEHHON MPEeapacloioKeHHOCTbIO, XPOMOCOMHbBIE
6one3nu. ComaTudeckue U reHepatuBHbie MyTarui. CTBOJIOBBIE KIETKH.
[TpuHIIMIIBEI 370pOBOTO 00pa3a KU3HU, NTUATHOCTHKHU, MPO(UIAKTUKUA H

JIeYeHU T€HETUYECKUX 0oJIe3HE. Mennko-reHeTHUeCcCKoe

KOHCYJIbTHPOBaHHUE. 3HaueHue MEIUIUHCKOMN T€HEeTUKU B

IPEAOTBPAILCHUH U JICUCHUHN TeHETHYECKUX 3a00JIeBaHUH YEIOBEKA.
JdeMoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UeTBepHUKOB,
H. B. Tumodeen-Pecockuii, H. 1. BaBunos.

Tabmumelr w  cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE H  €ro
LIATOTC€HETUYECKAasT  OCHOBa»,  «3aKOH  pACIICIUICHHSI U €ro
[IUTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumaHoe
CKpEILUBaHUEY, «IIuTonornyeckue OCHOBBI TUTHOPUITHOTO
CKpemuBanus», «Meno3», «B3auMoAEHCTBUE QJUIEIBHBIX TE€HOBY,
«I'eHeTnyecKkre KapThl PACTCHUM, >KUBOTHBIX M 4EJIOBEKa», «l eHeTnka
nonay, <«3aKOHOMEPHOCTH HACIEIOBAaHUS, CILEIMICHHOTO C MOJOM,
«KapuoTunbel 4YenoBeka U KUBOTHBIX», «Buabl HU3MEHYMBOCTHY,
«MonaundukamonHass U3BMEHUYUBOCThY», «HacnenoBanue pesyc-daxropay,
«"eHernka rpymni KpoBu», «MyTallUOHHAS] U3MEHYUBOCTHY.

O6opynoBaHue: MO/IeNT-aNIIIuKAI U «MoHorubpugHOE
CKpELIUBAaHUE, «HenonHoe  AOMUHHpPOBaHUEY, «Iurubpugnoe
ckpeluBanuey, «llepekpect XxpoMocoM», MUKPOCKOT U MHUKpOMpenapaT



«/Ipozoduna» (Hopma, MyTtanuu GOpMbI KpPbUIBEB M OKpAcCKH Tena),
repOapuii «['opox MOCeBHOI.

JlabopaTopHble U NpaKTH4YeCKHe PadoThbI:

JlabopatopHass pabora Ne 5. «/3ydyeHue  pe3ynbTaTOB
MOHOTMOPHUIHOTO W AUTHOPUAHOIO CKPELIMBAHMUS Y Apo30(UiIbl Ha
TOTOBBIX MUKpOIIpenaparaxy.

Jlaboparopnass pabdora Ne 6. «M3ydyeHue MoIUPUKAITMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOIO psAla U BapUALMOHHOM
KpUBOI».

JlaGoparopHast pabota Ne 7. «AHanu3 MyTtauuil y apo30puibl Ha
rOTOBBIX MUKpOIpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHrU€e U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenexkuuss Kak Hayka W TpolecC. 3apoXKICHUE CEIEKUUU U
nomectukanus. Yuenue H. M. BaBuinoBa 0 neHTpax IPOUCXOXKACHUS U
MHOT0o0Opa3us KyJdbTypHbIX pacTeHuid. LleHTpbl mpoucXOoXaeHus
JOMAIIIHUX KUBOTHBIX. COpT, MOpO/Ia, ITAMM.

CoBpeMeHHBIE METOJIbI CeNeKIMU. MacCOBBI U WHIUBUYaJIbHbBIN
OTOOpBI B CEJIEKIIMM pAcCTEHUH M KUBOTHBIX. OIlEHKa 3KCTephepa.

bnuskopoacTBeHHOE CKpeluBaHue — WHOpUAMHT. Ywucras JIUHUS.
CkpemvBanue 4YHUCTBIX JHMHMHA. ['erepo3uc, wiM TrUOpUIHAS CHIIA.
HeponcTtBeHHoe — ckpemiMBaHue  —  ayTOPUIUHT. Otnanénnas

ruOpuauzanus U e€ ycnexu. VICKycCTBEeHHBIM MyTareHe3 M TOJydeHHe
NOJIMIUIONAOB.  JIOCTM>KEHUSI  CENEKIMM PACTEHUW, JKUBOTHBIX H
MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib NMPOU3BOJACTBA. |'€HHAs MHKEHEPUS.
Oramnbl co3mpanusi pekomOouHanTHOH JIHK m TpaHCTeHHBIX OpraHHU3MOB.
Knerounas wunxenepus. Kiietounsle KynbTypbl. MUKpPOKIOHAJIBHOE
pasMHOXEHHE  pacTeHuil.  KiloHMpoBaHuME  BBICOKOMPOAYKTHUBHBIX
CEIbCKOXO3MCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U 3TUYECKHUE
npo6siembl. [MO — reHeTrdecku MOIU(DHUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. . BaBuiios, 1. B. Muuypum, I'. [I. Kapneuenko, M.
®. VBaHOB.

Tabmumer w  cxembl: Kkapta «lLleHTpBI NPOUCXOXKICHHS U
MHOTOOOpasusi  KyJnbTYpHBIX  pacTeHui», «llopoasl  momamrHux
KUBOTHBIX»,  «CopTa  KyIbTYpHBIX  pacTeHui»,  «OTnan€HHas
TUOPHIN3AIINS, «PaboThBI aKaJeMHUKa M. . HBanoBay,
«JTomumnonaus», «O0BEKTH OMOTEXHOJIOTUNY, «KIIEeTOUHbBIE KYIbTYPHI U
KJIOHMpOBaHue», «KOHCTpyrnpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJISDKMA TUIOJOB M KOPHEIUIOAOB JUKUX (HOpM U
KyJIbTYpHBIX COpPTOB pacTeHui, repbapuii «CelbCKOX03IiCTBEHHBIC
pacTeHusI».

JlaGopaTopHblie M MpaKTHYeCKHe PadOThI:

Okckypcust «OCHOBHBIE METObI M JJOCTHXKEHUS CEJIEKIIUU PACTEHUM
M OKABOTHBIX (HAa CEJNEKIMOHHYIO CTaHIMIO, IUIEMEHHYI (depmy,
COPTOUCIIBITATENbHBIN yYacTOK, B TEIUIMYHOE XO35MCTBO, 1a0OPATOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC



Tema 1. DBosIIOMOHHASE OMOJIOTHSL.

[Ipennocenku BO3HUKHOBEHHUA ABOJIIOLIMOHHOMN TEOPUH.
OBOJNIOIIMOHHAss Teopuss U €€ wMectro B Ouosoruu. BrusHue
HBOJIIOIIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzaerenscTBa ABOJIIOLIMH. [laneonTosornueckue:
MOCJIEIOBAaTEIbHOCTD ~ TMOSIBJIEHUS BHJOB B  NAJIEOHTOJOTMYECKOM
JeTonucH, nepexoansie ¢GopmMbl. buoreorpaduueckue: CXOACTBO H
paznuuue payH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJCTBA M paziuyusi SMOPHOHOB pPa3HBIX
BUJIOB TIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE,
aHAJIOTMYHbIE, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJeKyJIIpHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MEeTabO0JUYECKUX MMyTEN y BCEX OPraHU3MOB.

OBOJIIOIMOHHAS Teopus 4. JlapBuHa. [Ipennocenku
BO3HUKHOBEHUS! JapBUHU3MA. [[BWXKYyIME CHJIbI HBOJIIOLMHU BHJIOB TIO
HapBunHy (M30BITOYHOE PA3MHOMXKEHUE TPU OTPAHUUYECHHOCTU PECYPCOB,
HeomnpenenéHHas ~ M3MEHYUBOCTh, OOpb0a  3a  CyIECTBOBAaHMUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckass Tteopus odBomounu (CTD) u  e€ OCHOBHBIC
MOJIOKEHUS.

MuxkposBostorus. [lomynsiius kak eAMHUIA BUAA U DBOJIOLUU.

JBuxymue cunbl  (QakTopbl) HBOMIONMU  BHJIOB B IPHUPOJE.
MyTallMOHHBI ~ mpolecc ¥ KOMOWHATHMBHAasT ~ M3MEHYHBOCTD.
[lonmynsiuroHHBIE BOJIHBI U Apeiid reHoB. 3onsuus u Murpanms.

EctecTBennbiii oTOOp — HampaBistomuid  (GakTop HABOJIIOIUU.
@DopMBbI €CTECTBEHHOT'O 0TOOpA.

[IprcnocoOIeHHOCTh OPraHU3MOB  Kak pPe3yJdbTaT 3BOJIIOIHH.
[Ipumepsl mnpucnocoOneHuit y opraHu3mMoB. ApoMopdo3bl U HIUO-
aJanTaluu.

Bun u BupooOpazoBanme. Kpurepuu Buaa. OcHOBHbIE (HOPMBI
BUI000pa30BaHusi: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomtonus. DopMbl 3BOJIIOLUH: bunernyeckas,
JIUBEpPreHTHAas,  KOHBEpPreHTHas, mapawiensHas. HeoOpaTumocThb
ABOJIIOLIUH.

[Ipoucxoxnenue oT HECIEeNaIN3UPOBaHHBIX IPEAKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAS paavalusl.

JdemoncTpanum:

IToptpersr: K. Jlunne#t, XK. b. Jlamapx, Y. Mapsun, B. O.
Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromep, A. H. CeBepros.

Tabmuiel u cxeMbl: «Pa3BuTHe OpraHWyYecKoro Mupa Ha 3emiiey,
«3apoAblllid MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuxc», «DopMbl
00prOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBI 0TOOPY», «MHOTrOOOpa3ue
COpPTOB pacTeHui», «MHoroodpasue nopoja KUBOTHBIX», «[lomymsuny,
«MyTanmoHHass M3MEHYUBOCTH», «ApomMopdo3b», «amoagantauun,
«O0mas gereHepamusy», «Bmxyiue cuibl 3Bomonuny, «Kapra-cxema
Mapuipyta nyremectBusi Y. Jlapsuna», «bopbsba 3a cyliecTBoBaHUE,
«IIpucnocobneHHOCTh OpraHu3MOB», «I"eorpadmyeckoe
BHUJI000pa30BaHUE», « IKOJIOTMYECKOE BUI000PA30BAHUE.

OO0opynoBaHue: KOJUIEKLHS HACEKOMBIX C pPa3IMYHBIMU THUIIAMU
OKpacku, HaOOp IUIOAOB M CeMsiH, Koyuiekuusi «lIpuMepbl 3amuTHBIX



MPUCTIOCOOJICHUN Yy JKUBOTHBIX», MOjelIb «OCHOBHBIC HaINpaBICHUS
BONMIOLIMKMY, OObEMHass wmojaenb «CTpoeHue TOJOBHOTO  MO3ra
MMO3BOHOYHBIX).

buoreorpadguueckass  kapra  Mupa,  Kouiekuus — «Dopmbl
COXPAaHHOCTHU MCKOIMAEMBIX KUBOTHBIX U PACTEHHIT», MOAEIb alIUINKALUS
«IIepekpéct XxpoMOcOoM», BiIaXKHBIE IIpenapartsl «Pa3BUTHE HACEKOMOIOY,
«Pa3BuTHe JATYIIKHY, MUKporipenapat «/[po3zoduna» (Hopma, MyTanuu
(OpMBI KPBLIILEB U OKPACKHU TENA).

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «CpaBHeHME BHJIOB 1O
MOP(]OJIOTHYECKOMY KPUTEPUION.

Jlaboparoprast pabora Ne 2. «OmucaHue MIPUCIOCOONCHHOCTH
OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE )KM3HHM HA 3emuie.

JloHayuyHble TpPEACTaBICHUA O 3apOXKIACHUM >KU3HH. HayuHbie
TUNOTE3bl BOBHUKHOBEHUS JKU3HU Ha 3emuie: aOMoreHe3 U MaHCIepMus.
XuMudeckas 3BOJIIOIMA. AOMOTeHHBI CHHTE3 OPTaHUYECKUX BEIIECTB U3
HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE TMOJTBEPXKACHUE XUMHUUYECKOU
spooni. HavanbHble dTambl OHMOJIOTHYECKOW JBOMIOLMH. | umoresa
PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
npoTokjeTrku. IlepBpie KiIeTku U ux HBomonua. DopMupoBaHue
OCHOBHBIX I'PYIII )KHUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie Mo spaMm U mnepuoaam. Kartapxeil.
Apxelickas u npoTepo3oiickas 3psl. Ilaneo3oiickas spa U €€ Nepuoab:
KeMOPHUICKUA, OPJOBUKCKHUM, CUITYPUICKUH, JIEBOHCKH,
KaMEHHOYTOJIbHBIH, IEPMCKHUIL.

Meso3soiickast 9pa u e€ HepHO/bl: TPHACOBBIH, FOPCKHI, MEJIOBOH.

KaitHo3olickas spa U €€ mnepuoibl: NMaJCOreHOBBIM, HEOT€HOBBINH,
AHTPOIIOrE€HOBBI.

XapaKTepHuCTUKA KIIMMAaTa U T€OJIOTHYECKUX npoueccoB. OCHOBHbIE
ATanbl BOJIOLUUM PACTUTEIBLHOTO M KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHHil MU KUBOTHBIX. llosiBNIEeHHWE, pacuBET W BBIMUPAHUE TPYIII
KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MuHpa KaK OTPAXKEHHE HSBOJIIOLUU.
OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  YeJIOBEKa. AHTPOIOJOTHS Kak Hayka. Pa3Butue
MPEICTABICHUM O TMPOUCXOXKJICHUM 4YEJOBEeKa. MeTonbl H3y4eHUs
anTpornoreHe3a. CXOJACTBa U pa3auyusi YEJIOBEKAa U  KUBOTHBIX.
CucreMaTnyeckoe NoJI0KEHHUE YETI0OBEKA.

HBuwxymue cunbl (akTopbl) aHTpomorene3a. HacnencrtBennas
M3MEHYHUBOCTh M €CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHUE, PEYb.

OCHOBHbBIE CTaJIUM M BETBU HBOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKH,
Yenosek yMenbli, YenoBek npssMoxoasiumii, YenoBek HeaHAepTaIbCKUH,
UenoBek pa3zyMmHbli. Haxonku  HCKOMAeMbIX  OCTaTKOB,  BpeEMs
CYyILIECTBOBaHMUSI, O0JIACTh PACIPOCTPAHEHUs, OOBEM TOJIOBHOIO MO3ra,
o0pa3 KU3HH, OPYIHS.

Yenoedyeckne packl. OCHOBHBIE OOJIBIITAE PACHl: €BPOICOMTHAS
(eBpasmiickasi), HErpo-aBCTpaIOUIHAS (IKBATOpUAIbHASI), MOHTOJIOUTHAS
(a3uarcko-amepukanckas). YepThl NpUCHIOCOOIEHHOCTH MPEACTaBUTENECH



YeJIOBEUYECKUX  pac K  YCIOBUSAM  CyIIeCTBOBaHUsA.  EAuHCTBO
yenoBeueckux pac. Kputurka pacusma.

JdeMoHcTpanum:

[loptpersr: @. Pemm, JI. Ilacrep, A. . Omapun, C. Mwmep, I
Opu, Y. JlapBus.

Tabmuiel u  cxeMbl: «Bo3HukHOBeHHME COJIHEUHON CHCTEMEIY,
«Pa3BuTue opranudeckoro mupa», «PacturenpHas kieTka», «KuBoTHas
kietka», «lIpokapuorndeckas kietka», «CoBpeMeHHas CcHCTeMa
opraHuyeckoro mupa», «CpaBHEHHE aHATOMUYECKHX 4YEpPT CTPOCHUS
YeJloBeKa M 4YeJIOBEKOOOpa3HBIX  00e3bsin», «OCHOBHBIE MecTa
NaJ€OHTOJOTMYECKUX HAaXOJOK NPEIKOB COBPEMEHHOTO YEJIOBEKA,
«/lpeBHenmme moan», «ApeBuune moam», «llepBble COBpeMEHHBIE
oIy, «HernoBeyeckne pach».

O6opynoBanue: Mmymsiku «lIpoucxoxaenue uenoBeka» (OKHOCTHI
aBCTpaAJIONMUTEKA, MUTEKAHTPOIIA, HEAHIepTalblla, KPOMaHbOHIIA), CIETIKU
WM U300pakKeHUsT KAMEHHBIX OPYJUN MEPBOOBITHOTO UeloBeKa (KaMHU-
qommepsl, pyoma, ckpebia), TeOXPOHOJOTHYecKasi TaOIuIa, KOJIIEKIIUS
«DopMBI COXPAaHHOCTHU UCKOTIAEMBIX JKHBOTHBIX U PACTCHUIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Tpaktuueckass padora Ne 1. «M3yueHuwe HCKOINAaeMbIX OCTaTKOB
pPacTEeHUM U )KUBOTHBIX B KOJIJIEKITUSIX).

OKCKypcusi «IBOJIIOIUSL OpraHWYeckoro wmupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN UM KpaeBeIUECKUN My3ei).

Tema 3. Oprann3mMbl 4 OKpYy:Kawinas cpeaa.

DKoJIorMsl Kak Hayka. 3ajaud M pa3fenbl dKOJOTMH. MeTosl
AKOJIOTUYECKUX  HUCCIENOBAHMUWA.  ODKOJOTMYECKOE  MHUPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKa.

Cpensl oOuWTaHHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JyIIIHAS,
NIOYBEHHAs, BHYyTPUOPTaHU3MEHHASI.

Okonorudyeckue  ¢akTopbl.  Kiaccudukamus  3KOJIOTHYSCKHX
¢dakTopoB: abmoTHUecKue, OMOTHYECKHE M aHTpOIOreHHbIe. JlelicTBHe
HKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtndeckue  (akTOpel: CBET, TeMIIepaTypa, BIAKHOCTb.
®dotonepuoausm.  IlpucnocobieHuss  OpraHu3MOB K JICHCTBHUIO
abmoTHdecKkux (hakTopoB. bruosorndeckue puTMal.

buotnueckne ¢akropel. Buabl OHOTHYECKMX B3aWMOJICHCTBUIMA:
KOHKYPEHIUS, XWUITHUYECTBO, CcUMOM03 M ero ¢opmel. [lapazutuswm,
Koomnepanus, MYTYyaJIl3M, KOMMEHCaJIU3M (KBapTHUPAHCTBO,
HaxXJICOHUYECTBO). AMEHCANU3M, HEUTpanu3M. 3HAUYeHHWE OMOTHYECKHX
B3aMMOJEUCTBUI MJI1 CYUIECTBOBAHMS OpPraHU3MOB B MPUPOJIHBIX
CO0O01IeCTBAaX.

DKOJIOTUYECKHE  XapaKTepUCTHKUA  MOMYJISAIHUH. OcHoBHbIE
MOKa3aTeau MOMYJSALMU: YHUCICHHOCTh, IUIOTHOCTh, POXKIAAEMOCTD,
CMEpPTHOCTb, PUPOCT, MUTpalus. JJMHAMUKA YUCIEHHOCTH MOMYJISIUU U
e€ perymsnus.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymOoabar, K. @. Pynwe, 3. ['ekkerns.

Tabmuuer 1 cxemsl: kapta «l[Ipupomgusie 30HBI 3emmm», «Cpemb
oOuTaHus OPraHu3MOBY, «Doronepuoan3m», «Tonynsuumny,
«3aKOHOMEPHOCTH  POCTa YHCICHHOCTH MOMYJSALMH HUHPY30pUU-
Tydenbkny, «lluieBbie nenm.



JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH
pacTeHuUil U3 pa3HbIX MECT OOUTAHUSY.

Jlaboparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIeycay.

[Ipaktuyeckass pa6ora No 2. «Iloacu€r MIOTHOCTH MOMYJISLIUAMA
Pa3HBIX BUJIOB PACTEHUI.

Tema 4. Coo01iecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.

CoobmiecTtBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a:
BUJIOBasi, IPOCTPAHCTBEHHAas, Tpoduueckas (mumenass). Buasl-
noMuHaHTHI. CBSI3U B OMOIICHO3E.

DkoJyiorudyeckue cucteMsl (dkocuctemsl). [Tonarue 06 s3xocucteMe u
OHMoreoleHose. DyHKITMOHATIBHBIE KOMITOHEHTBI 9KOCHUCTEMBI:
POJIYIIEHTHI, KOHCYMEHTBI, PeAyleHThl. KpyroBopoT BelecTB M MOTOK
SHEPruM B 3Kocucteme. Tpodudeckue (MUIEBbIE) YPOBHU SKOCUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIE MOKA3aTeNId SKOCUCTEMBI: OroMacca,
OPOIYKIMSA. ODKOJOTUYECKUE TMHUPAMHIBI: TPOIYKIIMH, YHCICHHOCTH,
Ooumomaccel. CBOHCTBa JKOCHCTEM: YCTOMYHMBOCTh, CaMOPETYJISAIUS,
paszButue. Cykieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA
XBOWHOTO UJTM MTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTCHHBIC KOCHUCTEMBI. ATpPOIKOCUCTEMBI.
Ypboskocuctembl.  buonmorndeckoe W XO3AUCTBEHHOE  3HAYCHUE
arpodKOCHUCTEM M YPOOIKOCUCTEM.

buopasznoobpasue kak (pakTop  YCTOMYMBOCTH  SKOCHUCTEM.
CoxpaHeHue 6MOJIOTMYECKOro pa3Ho00pasus Ha 3emIie.

Yuenune B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB u
cTpykTypa 6uocdepsnl. XKuboe BemiecTtBo U ero GpyHkimu. OcobeHHOCTH
o6unocdepsl kak riao0ambHON AKOCUCTEMBI. JIMHAMUYECKOEe paBHOBECUE U
obOpatHas cBs3b B Onocdepe.

KpyroBopoThl BemecTB ¥ OMOT€OXMMHUYECKHE IUKIBI AJIEMEHTOB
(yrnepona, a3ora). 30HAIBHOCTH Ouochepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBO B O6nochepe 3emian. AHTPONIOTEHHBIE M3MEHEHHUS B
ouocdepe. ['MobanbHBIE SKOJIOTHISCKHIE TTPOOTIEMEI.

CocymecTtBoBanue nmnpupoasl H  yenoBedecTBa. CoxpaHeHUE
OouopazHooOpa3usi Kak OCHOBa YycroiumBocTu Ouocdepsl. OcHoBa
pallMOHAJBHOIO  YIpPaBIEHHUS  NPUPOJHBIMU  pecypcaMM M HX
ucroyib3oBaHue. JlocTmkeHus: OMOJIOTHU U OXpaHa MPUPOJIBIL.

JdemoncTpanum:

IToptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TaOmuupl u cxembl: «llumeBble 1enn», «buoneHo3: cocTaB u
cTtpykrypa»,  «lIpupomubie  cooOmiectBa»,  «llemn  muTaHums»,
«Okonoruveckas nmpamuaa», «bmochepa m demoBex», «Ikocucrema
IIMPOKOJIUCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOro Jieca», «buoieHos
BOJI0EMAY, «ATpolieHo3», «lIprumepHble aHTPONOTeHHbIE BO3JICUCTBUS HA
pupoy», «BakHelllre HCTOYHUKY 3arps3HEHUs] BO3AyXa U IPYHTOBBIX
Boa», «llouBa — BakHelmas cocTaBisitonias Ouocdepb», «DaKTOPHI
Jerpaaanuu MIOYBY, «ITapHUKOBBIN b dexTy, «DakTopbl
pagMoOaKTUBHOTO  3arpsisHeHUs  Ouocdepr», «OOmas CTpyKTypa
ouocdeps», «PactipocTpanenue xxu3Hu B onocdepe», «O30HOBBIN IKpaH



ouocdepn», «kKpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IIPUPOIIEN.

O6GopynoBaHue: Mojelb-anIuIuKaus « Tunudnbsle OUOLIEHO3BIY,
repOapuit  «PactutenpHbie cooOiiecTBa», Kouiekuuu «buoreHosy,
«Bpenurenu BaKHEHIINX CEIBCKOXO3SIICTBEHHBIX KYJIbTYp», repOapuu u
KOJUIEKIMM PpACTEHUW U JKUBOTHBIX, IIPUHALICKAIIUE K Pa3HBIM
AKOJIOTMYECKMM TpymnmnaM ojaHoro Buaa, Kpacnas kaura Poccuiickoi
®denepanuu, N300paKeHUsl OXpaHIEMbIX BUJIOB PACTEHUN M JKUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBauBarOTCs TpeOOBaHUS K
pe3yapTaTaM OCBOECHHS OOYy4YaIOLIMMUCS NPOrpamMM CpPEJHETO OOILIEro
00pa30BaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJIbTATOB OCBOCHHS MpeaMeTa
«buonorus»  BbIACNCHBI  CICAYIONIUE COCTABJISIONIME: OCO3HAHUE
00y4YaroUMHCST POCCUUCKON TPakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTHU
K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH W CaMOOIPECICHUI0, HaTuIue
MOTHBAllMM K OOYYEHUIO OHWOJIOTHH, II€JICHANPABICHHOE pPa3BUTHE
BHYTPEHHUX YOEKIEHUNM JTUYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUUCCKUX TPATUIIUNA PA3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh
U CIOCOOHOCTh  OOydYaromuxcs  PYKOBOJICTBOBAaTBCS B CBOEH
NEATeTbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMU
cucteMe OHMOJOTMYECKOTO O0O0pa30BaHMs, HAJUYUE DKOJIOTUYECKOTO
PaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh €M U CTPOUTH IKU3HEHHBIC
TJTaHBI.

JIndHOCTHBIE  pe3yyibTaThl OCBOCHUS TpeameTa «buomorus»
JIOCTUTAIOTCS B €IMHCTBE YYEOHOW M BOCIUTATEIBHOU JEATEIBHOCTH B
COOTBETCTBUM C TPAJULMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMU B
oOIiecTBe TpaBUJaMH M HOPMaMU TIOBEJACHUS M CIIOCOOCTBYIOT
poIeccaM CaMOMO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEN MO3MIIMUA JUYHOCTU, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY U
MPaBOIOPAJIKY, YEJIOBEKY TpyJla M CTaplieMy IOKOJEHHIO, B3aUMHOTO
YBaXEHUS, OCPE)KHOTO OTHOIICHUS K KYyJbTYpHOMY HaCIEIUI0 U
TpaIuUysIM MHOTOHAIIMOHAJIBHOTO Haponaa Poccuiickon @enepanuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIndHOCTHBIE  Pe3yibTaThl  OCBOGHMsSI  Y4eOHOro  mpeaMera
«buonorus»  AOMKHBI ~ OTpakaTb T'OTOBHOCTh M CIIOCOOHOCTh
o0ydJaromuxcs PYKOBOJCTBOBATHCH  CPOPMHPOBAHHOW  BHYTpPEHHEH
MO3ULUENA JTMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIMU, MO3UTHBHBIX
BHYTPEHHHX YO€XKICHHI, COOTBETCTBYIOIMINX TPAJAUIIMOHHBIM IIEHHOCTAM
poccuiickoro oOIecTBa, pPACIIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATENIbHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAalpaBICHUUN
BOCIIUTATENIbHOM JI€SITENHbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW ITO3MIIMK OOYyYalomerocs Kak
AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHUMCKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTUTYLUMOHHBIX TMpaB U OOSI3aHHOCTEH,
YBa)KEHHE 3aKOHA U TIPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIIBHOCTH MPH
CO3JJaHUM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIbHBIX
3a/1a4, BBIOJTHEHNUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTD OMNPEEATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €E;



YyMEHUE Y4YUTBIBATH B CBOUX JEUCTBUSX HEOOXOJIUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJECUCTBUS JIOAEH C pasHbIMH YOESXKICHUSIMH,
KYJIbTYPHBIMU HIEHHOCTSIMU U COLUAIIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOIO
BBINIOJIHEHUS Yy4€OHBIX, MO3HABATENbHBIX U HCCIEAOBATEIBCKUX 3aj1ad,
YBXXUTEIBHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPIKaHNUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKOM TpakAaHCKOW HUJIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUSI K CBOEMY HApoAy, YyBCTBA OTBETCTBEHHOCTH
nepex Ponunon, ropmoctu 3a CBOW Kpaul, CBOXO PoauHy, CBOM SI3BIK U
KyJbTYpY, IIPOILJIOE U HACTOSLIEE MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K NMPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM
OpUpPOabl, JNOCTWXKEHHMsIM Poccunm B Hayke, MCKYyCCTBE, CIOpTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTDH OLIEHUBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OMOJIOTMM, TMOHMUMAaHUS 3HAYCHUS OWMOJOTMU B IMO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yO0exJAEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO M 3allluTe
OteudecTBa, OTBETCTBEHHOCTD 32 €T0 CYb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOAa;

c(hOpMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  JTUYECKOTO
NOBEJICHNUS;

CIIOCOOHOCTh OLIEHHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIE
pelIeHns, OPUEHTUPYICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3[IaHHIO0 CEMbHU
Ha OCHOBE OCO3HAHHOIO MPHUHATUA LEHHOCTEM CEMEUHOW >KU3HU B
COOTBETCTBUH C TpaauLIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHpY, BKIIOYas OSCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIICHUH;

IIOHMMaHNWE AMOLUHUOHAIBHOTO BO3JCHUCTBUS KUBOW IMPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQKCHUI0O B pPa3HbIX BHJAAX HCKYCCTBa,
CTPEMJICHUE MTPOSBIISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3snyeckoro BocnuTAaHUSA, (GOPMHPOBAHMSA KYJIbLTYPbI
310POBbS 1 IMOLMOHAJIBHOIO 0J1arONMOJyYHs:

NOHWMAaHWE U pean3aIus 3J0pPOBOTO U 0€30MacHOTO 00pa3a KU3HH
(3mopoBoe mUTaHUE, COOJIIOJCHUE TUTMEHUYECKUX TMpaBWI M HOPM,
cOaTaHCUPOBAHHBIA PEXXHUM 3aHATUN U OTIbIXA, peryiisipHas puudeckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOLIEHUS
K COOCTBEHHOMY (PU3HUYECKOMY U IICUXUYECKOMY 310POBBIO;

MIOHMMAaHWE LEHHOCTU MPAaBUJ UHAMBUAYAIBHOTO U KOJUIEKTUBHOTO
0e301acHOro MOBEACHMS B CUTYalUsAX, YTPOXKAIOIIMX 3A0POBBIO U KU3HU
JOJIEH;



OCO3HAHUE TOCIEACTBHA M HENPUATUS BPEIHBIX MPHUBBIYCK
(ynoTtpeOaeHus ankorosis, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPyAY, OCO3HaHHWE IIEHHOCTH MacTepCTBa,

Tpyoatooue;
TOTOBHOCTh K AaKTHUBHOH JCATCIIBHOCTH TEXHOJOTHYECKOH U
COLIMATbHOU HaIPaBJICHHOCTH, CITOCOOHOCTH WHUIIUAPOBATH,

IJIAHUPOBATh U CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO IEATEIIBHOCTD;

UHTEpPEC K paziuyHbIM chepam MpoPecCUOHAIBHON N1EATEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymed mnpodeccun U
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA
MPOTSHKCHUH BCEH JKU3HU,

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

HKOJIOTHYECKH LIeJIecO00pa3Hoe OTHOUIEHHWE K TpHUpoje Kak
VMCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYyJIbTYphl: NpUOOpeTeHue
OMBITA MJIAHUPOBAHUSI TTIOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCEICTBUI
JUJT. OKPYKAOIIEN Cpelibl;

OCO3HAHHME TJIOOAJBHOTO XapaKTepa 3KOJOTMYECKUX MpoOJeM H
myTeH UX penieHus;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MpPUOOpETaeMble MpU  HU3YyUYEHUU
OMOJIOTMM 3HAHUS M YMEHUS TPU PEIICHUH TpoOJieM, CBA3aHHBIX C
palroOHaJIbHBIM MPUPOIONI0IB30BAHUEM (cobmonenue MIpaBUIl
NOBEJEHUS B IMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OMOChEpPHI);

AKTHUBHOE HEINPUATHE ACHUCTBUI, MPUHOCIIIUX BPEA OKpPYKAIOIIEH
OPUPOJHON  Cpelle, YMEHHE MPOTHO3UPOBATH  HEOJIAroNpHUsTHBIC
DKOJIOTUYECKUE  TOCJIEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUHA U
IpeA0TBpAIlATh UX;

HaJIU4YUE PA3BUTOr0 HKOJOTHMYECKOIO MBIIUICHHUS, 3KOJIOTHYECKOU
KyJbTYpbl, OIbITa JACATEIBHOCTH 3KOJOTMYECKOW HaINpaBICHHOCTH,
YMEHUS PYKOBOJCTBOBATHCA MMH B IO3HABATEIbHOW, KOMMYHUKATUBHOMN
U COIMAIBHOM TMPAKTUKE, TOTOBHOCTHM K YYacTUIO B MPAKTHYECKOU
NEeATEIbHOCTU SKOJIOTHUECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33pEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOI'0 Ha JuWajore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpPBl Kak
CpeACTBa B3aUMOJEHUCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;

NOHUMaHUe crenuukr OMOJOTHM KaK HayKH, OCO3HAHUS €€ POJId B
dbopMHUpOBaHUN  PAIMOHAIIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUA
LIEJIOCTHOTO MPEJACTaBIEHUS 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE
MpUPOJIbI, YeJIOBeKa W  O0OIllecTBa, B [O3HAHUU  MPUPOJHBIX
3aKOHOMEpPHOCTEH M pEIIeHWH MpoOJieM COXpaHEHUS MPUPOIHOTO
paBHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJOTMHM i1 COBPEMEHHOMU
UMBWIK3ALUKA: OOECIIEUYEHUs] HOBOIO YPOBHS Pa3BUTUS MEIUIIUHBI,
CO3JJaHHE TEPCHEKTUBHBIX OHOTEXHOJOTHM, CHOCOOHBIX pellaTh



pecypcHbIe IPOOJIeMbI pa3BUTHS YEIIOBEUECTBA, MTOMCKA MyTEH BRIXOA U3
IJI00AJIBHBIX HKOJIOTMYECKUX IMpoOjeM M obOecrnedeHus nepexona K
YCTOHYMBOMY DPa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOIHBIX
pecypcoB 1 (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B TIOJYyYEHUH OMOJIOTHUECKUX 3HAHUH B LETSIX
MOBBIIICHUS OOIIEH KYJIbTYphl, €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, KaK
COCTaBHOW dYacTH (PYHKIMOHATBHOW T'PaMOTHOCTH OOYyYaroIIuXcs,
dbopMupyemoii npu U3y4eHuu OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, HCIOJIb3yeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh MOJTyYaeMble 3HAHUS
Ui aHaIM3a W OOBSICHEHHS SIBICHHM OKpPYXKAIOIIeT0o MHUpa U
NPOUCXOAAIINX B HEM HM3MEHEHHWH, YMEHHE [enaTb OO0OCHOBaHHbBIE
3aKJIIOUYEHUS Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIUXCA TaHHBIX C
IEJIBIO MTOJTYYEHHUsT JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ MCTOJIB30BaTh  OHMOJOTHUYECKUE
3HAHWS JJIs PEIIeHUs TPOOJIeM B PealbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAaHWE IICHHOCTH HAyYHOW JEeATCIBHOCTH, TOTOBHOCTb
OCYIIECTBJISITh TPOCKTHYID H  HCCIEIOBATEIbCKYIO JICATEIHHOCTH
WHIUBHIYAJILHO U B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY IIOJIYUCHHIO HOBBIX 3HAHUH 110
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUsI Y4eOHOTOo mMpeaMeTa
«buronorusy BKIIOYAIOT: 3HAYUMBIC 1IsI (GOPMUPOBAHUS MHUPOBO33PEHUS
00yJaromuxcss MEXIUCITUIUTHHAPHBIE (MEXIPEIMETHBIE) OOIeHAYIHBIC
MOHATHSA, OTPAXKAIOIINE IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U
crienupuKy METOJ0B MTO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, JHEPrusi, SBICHHE, MPOIECC, CHCTeMa, Hay4dHBIH (DaKT,
IPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIICIOBaHUE,
HAOIIOJIeHHe, HW3MEpPCHHE, JKCIIEPUMEHT W JPYTuX), YHHUBEPCAIbHBIC
y4eOHbIe NeHCTBUS (mo3HaBaTeNNbHBIC, KOMMYHHKATHBHBIE,
peryiasTHBHBIE), oOecrneunBaromue G(opMUpPOBaHUE (PYHKIIMOHAIBHOM
TPaMOTHOCTH U COITMATBHOW KOMIIETEHIIMH OOYYaloNUXCs, CHOCOOHOCTD
OoOy4JarommXCcsd  HCIOIB30BaTh  OCBOEHHBIE  MEXKIMCIHMIUIMHAPHBIC,
MHPOBO33pPEHYECKNE 3HAHUSA U YHHUBEpCAIbHBIC yueOHBIC NEHCTBUS B
MO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpeqMeTHbIe pPE3yibTaThl OCBOEHUS IPOTpaMMBbl CPEIHETO
o01iero 00pa3oBaHusl TOKHBI OTPAXKATh:

OBiaeHne YHUBEPCAJIBHBIMH Y4eOHBIMH TO3HABATEIbLHBIMH
AeCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO (POPMYIMPOBaTh U aAKTyaJU3HPOBATH MpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTHUYECKOTO
MBIIIUIEHUST  (aHanu3a, CUHTE3a, CpaBHEHHWs,  Kiaccu(uKaluu,
0000111eHUS ), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATHN (BBIACIATH UX
XapakTepHbIC TPU3HAKH, YCTAHABIUBATE CBS3HU C JIPYTUMU TTOHITHSIMM );



OTPENENATh 1IN NIEeSITEIHbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUH
WX  JOCTH)KEHHUS, COOTHOCUTH  PE3yJbTaThl  JEATEIBHOCTU  C
MOCTaBJICHHBIMU 1IEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATUS 1JI1 OOBACHEHUSI (PAKTOB U
SIBJICHUM KUBOU IPUPOJIBIL;

CTPOUTH JIOTUUECKHUE PaCCYXKJeHUS (MHIYKTUBHBIC, NETyKTHUBHBIC,
[0 AaHAJIOTMH), BBISIBIATH 3aKOHOMEPHOCTM U MPOTUBOpPEYHUS B
paccMaTpUBaEMbIX SIBJICHUSAX, (DOPMYIHPOBATH BHIBOABI U 3aKIIIOUCHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CpENICTBA IS TPEACTABICHUS
CYILIECTBEHHBIX CBS3€M W OTHOILICHUM B HU3Yy4a€MbIX OHOJIOTHYECKUX
00bEKTax, a TaK)Ke MPOTUBOPEUMM pPA3HOTO poOja, BBISBICHHBIX B
pa3IUUHbIX HHGOPMAIMOHHBIX HICTOUHHUKAX;

pa3palarbiBaTh IUIaH peEHIeHUS MPoOJeMbl ¢ YYETOM aHaIu3a
UMEIOIINXCSI MaTepUaIbHBIX M HEMaTEepPUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTb, OIICHUBATH COOTBETCTBUE
PE3yIBTATOB 1IEJISIM, OIICHUBATh PUCKH MOCJIEICTBUN JIESITEIBHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATH PabOTy B YCJIOBHUAX pPEaIbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TPU PEHICHUU IKU3HEHHBIX
npooieM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBHA:

BIAJ€Th HAaBBIKAMHM Y4EOHO-HCCIIEIOBATEILCKOH H TMPOEKTHOU
NESATeIbHOCTH, HaBBIKAMH pa3pelieHus mpoljieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOMCKY METOJOB  pEIIeHUs
NPAaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IUYHBIX METOIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BUJBI JACSITEIBHOCTH IO TOJYYEHHUIO
HOBOT'O 3HAHMSI, €r0 UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B
y4eOHBIX CUTyallusiX, B TOM 4YHCJIE€ TPU CO3JAaHUM Y4eOHBIX U
COILIMAJIbHBIX MTPOEKTOB;

dbopMuUpOBaT, Hay4yHBId THUI MBIIUICHUS, BJIaJAE€Th HAy4YHOU
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

cTaBUTh ¥ (opMynupoBaTh  COOCTBEHHBIE  3a7a4d B
o0pa3oBaTeIbHON EATEIbHOCTH U KU3HEHHBIX CUTYAIUAX;

BBISBJISITh NPUYMHHO-CICACTBEHHBIE CBA3M U aKTyaJM3HPOBATH
3a/layy, BBIJIBUTATh TUIOTE3Y €€ pPEIIeHHs, HAXOIUTh APTYMEHTHI s
JI0Ka3aTeIhCTBA CBOMX YTBEPXKIICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
pelieHus;

aHAJM3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHUS 3aJa4ydl Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH N3MEHEHUE
B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHBATh TPHOOPETEHHBIN
OTIBIT;

OCYILIECTBIISITh 1EJICHANPABICHHBIA TOUCK MEPEHOCa CPENCTB U
CIIOCOOO0B JIEUCTBUS B MPO(DECCUOHAIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEACSITEIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUTMHAIbHBIE MOJIXOIbl M
pelieHus, CTaBUTh MPOOJIEMBI U 3aJ1a4H, JIOMYCKAIOIINE AIbTePHATUBHbIC
pelieHus.

3) pabora ¢ uHpopMaumeii:



OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOUYHHMKAX MH(pOpMaIUK (TEKCTe
y4eOHOro MmocoOusi, HaAyYHO-NOMYJISIPHOM JUTEpAType, OMOJOTMYECKUX
CIOBapsiX W CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MH(GOPMAIUIO PA3NHYHBIX BUIOB U (HOPM
MpEACTaBICHUs, KPUTHUYECKHM OIIEHMBAaThb €€  JOCTOBEPHOCTb M
HEMPOTUBOPEUYHUBOCTb;

(GopMynHpoBaTh 3aMpochl U NPUMEHSATh PA3NMYHBIE METOIbI MPHU
MOMCKE M OTOOpe OHOJOrMYecKod HH(POpMaluud, HEOOXOAMMOW IS
BBINIOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OTIBIT HCIIOJIB30BaHUs UH(OPMAIMOHHO-
KOMMYHUKAaTUBHBIX  TEXHOJIOTHH,  COBEPIIEHCTBOBaTb  KYJIbTYpPY
AKTUBHOI'O UCIIOJIB30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAJIbHYIO (OpPMY TNpeCcCTaBICHUS
Oouosiornueckoit uHpopmainuu (cxembl, rpaduku, auarpaMmbl, TaOJIUIIHI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpPEJCTBA MpH padorte ¢
Oounonornyeckoil nHMopMaImeil: IpUMEHATh XUMUYecKue, (puzndeckue u
MaTEeMaTUYeCKUe 3HAKM M CHUMBOJBI, (Qopmynbl, abOpeBHaTypy,
HOMEHKJIATypy,  HCIOJb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJa/IeTh HAaBBIKAMHU PpACIIO3HABAaHUS MW 3alUTHl HH(POpPMAIIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBnagenne YHHBepPCAJTbHBIMU KOMMYHHKATHBHBIMH
NEeHCTBUAMM:

1) obmenue:

OCYILECTBIISATh KOMMYHHUKALIUM BO BCeX c(epax *KU3HU, aKTUBHO
y4yacTBOBaThb B JMAjJOre WIM JAMCKYCCHHM IO CYLIECTBY OOCYXAaeMOM
TeMbl  (YMEHHE 3aJaBaTb  BOIPOCHL,  BBICKa3blBaTb  CY)KJIEHUS
OTHOCHUTEJIBHO  BBIMOJHEHUS  NOpelaraéMoil  3aJauyd, Y4YUTHIBaTh
MHTEPECHI U COINIACOBAaHHOCTbh MO3UIMM IPYIMX YUYaCTHUKOB 1HAJIOra WIN
JIMCKYCCHH);

pacrio3HaBaTh HEBepOaJbHBIC CpPEJICTBA OOINCHUS, ITOHUMATH
3HaY€HHE  COLMAJIbHBIX  3HAKOB,  MPEANOCHUIOK  BO3HUKHOBEHUS
KOH(QUIMKTHBIX CHUTyallUd, YMEThb CMArdarb KOHQUMKTBI M BECTH
[IEpEroBOpbI;

BJIAJIETh PA3JIMYHBIMU CIOCOOaMHM OOIIEHUS W B3aMMOEHCTBUA,
NOHUMAaTh HAMEpPEHUs JPYTUxX JIOJeH, MpOSBIATh YBaXXHUTEIbHOE
OTHOILIEHUE K COOECeIHHKY U B KOPPEKTHON (opme ¢opMyaupoBaTh
CBOM BO3PAKEHHSI;

pa3BEPHYTO H JIOTMYHO M3JaraTb CBOK TOYKY 3PEHHUS C
HCIT0JIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

NOHMMAaThb W  HCIOJNb30BaTh IMPEUMYLIECTBA KOMAHIHOH H
WHAMBUIYAJIbHOM pPa0OThI MpPH PEUICHHUH OHOJIOrHYecKOil MpoOsieMBl,
O00OCHOBBIBaTh ~ HEOOXOAMMOCTh TNPUMEHEHHs  TPYNNOBBIX  (opM
B3aMMOJICUCTBYS TIPU PEIICHUH Y4eOHOW 3a/1a4u;

BBIOMpAaTh TEMAaTUKYy M METOJbl COBMECTHBIX NEHCTBUH C Y4ETOM
OOIINX MHTEPECOB U BO3ZMOKHOCTEH Ka)/10TO YjeHa KOJUIEKTHBA,

MPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH, OPraHW30BbIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOOCTHXKEHHMIO: COCTaBJISITh IUIaH



JNEUCTBUM, pacupelessiTb poad € YYETOM MHEHMH YYaCTHUKOB,
00CYX1aTh PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOEro0 BKJIaJa U KaXJIOr0 YYaCTHHKA
KOMaH/Ibl B OO pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBbI€ MPOEKTHI, OLEHUBATH UEH C TIO3UIIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh ~ MO3UTUBHOE  CTPATErMYECKOE  IIOBEJICHHE B
pPa3IUYHBIX CHUTYAlUsX, MPOSIBISATH TBOPUYECTBO U BOOOpa)keHHE, OBbITH
WHUIIMATUBHBIM.

Ogy1aieHUe YHMBEPCAJTbHBIMH PeryJsTHBHBIMU 1eHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISIBICHUS NPOOJIeM U
UX pElICHUs B )KU3HEHHBIX U YUYCOHBIX CUTYaIUX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKMX 3HAHMM LIEeJIeBble H
CMBICJIOBbIE YCTAHOBKHM B CBOUX JICMCTBUSAX U MOCTYINKAX O OTHOUICHUIO
K KUBOI MPUPOJIE, CBOEMY 370POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSATETIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JESTEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 33/1a4H B
o0pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJILHO COCTaBIIATh IUIAH PEUICHUs MPOOJIEMBbI C Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacmMpATh paMKH y4eOHOTro TMpeAMeTa Ha OCHOBE JIMYHBIX
MPEATIOYTEHNH;

7enatb OCO3HAHHBIA  BBIOOp, apryMeHTHpOBaTh €ro, Oparthb
OTBETCTBEHHOCTbH 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CcrocoO0CTBOBaTh  (OPMHUPOBAHUIO U  TMPOSBICHUIO  HIUPOKOU
SPYAUIIMU B Pa3HBIX OOJACTSIX 3HAHUM, IMOCTOSHHO IMOBBINIATH CBOM
00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

aBaThb OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBHI B
NEeATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LESIM;

BJIa/IETh HaBBIKAMHU TI03HABaTEIBHOW pediekchu Kak OCO3HAHUSA
COBEPIIAEMBIX IEUCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI, WCIOJIb30BaTh MPUEMBI PEPIIEKCUU ISl OLIEHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO
UX CHUKEHUIO;

OpUHUMATh MOTHBBI M  apryMEHTbl JAPYrMX T[pU aHAJINU3E
PE3YJIBTATOB JIEATEIBHOCTH;

3) mpuHsiTHE Ce0sl M IPYTrHUX:

IpPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OpUHUMATh MOTHBBI M  apryMEHThl JAPYrUX T[pU aHAINU3E
PE3YJIbTATOB JIEATEIBHOCTH;

pU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMHUOKH;

pa3BUBaTh CIIOCOOHOCTh IMOHHMMAaThb MHUP C HO3ULUUU JPYroro
YeJI0BeKa.

HNPEIMETHBIE PE3YJIBTATDBI



[IpeametHbie pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uogoruu
Ha 0a30BOM YpOBHE BKIJIIOYAIOT ClieM(pUUYECKUE 1 yueOHOro mpeameTa
«buonorus» Hay4yHble 3HAHUSA, YMEHUS M CHOCOOBI JEWCTBHHA TIO
OCBOCHHIO, HHTEpNpeTalui U MNpeoOpa30oBaHUIO 3HAHUM, BHUIBI
NEATEeNIbHOCTH 10 MOJYYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUU B
pPa3IUYHBIX YYEOHBIX CHUTYallMsIX, a TAaKXE€ B peajbHbIX >XU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX C Owosorued. B mnporpamme mnpeamMeTHbIE
PE3yJIbTAThl NIPEICTABIEHBI MO r0JIaM 00y4YEeHUSI.

[IpenmeTHble  pe3ynbTaTbl  OCBOEHUS  y4eOHOTrO  IpeaMeTa
«buonorus» ¢ 10 knacce NONTKHBI OTPAKATD:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OUOJOTMU B CUCTEME
HAy4YHOT'O 3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTEeCTBCHHO-HAYYHONW KapTUHBI MHpPAa W HAYYHOTO MHUPOBO33PEHHUS, O
BKJIQJIE POCCUICKUX M 3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Oouonoruu, (QYyHKIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKA /I PeIICHUs
KU3HEHHBIX 337124,

YMEHHE PACKpPBIBATH COJEpKaHHE OWUOJOTHYECKUX TEPMUHOB U
NOHSITUM: >KM3Hb, KJIETKA, OpPraHu3M, MeTradosn3M (OOMEH BeIeCTB U
npeBpalieHue HSHEPruu), TroMeocTa3 (CaMOperyisius), YpOBHEBas
OopraHu3alnus >KMBBIX CHCTEM, CaMOBOCIPOU3BEICHHE (PErpOTYKIIHS),
HACJIEICTBEHHOCTh, U3BMEHUMNBOCTb, POCT U PA3BUTHUE;

yMEHHEe  M3jlaratb  OWOJOTHUYECKHe  Teopuu  (KJIEeTOYHas,
XpOMOCOMHAsl, MYTallMOHHAs, IEHTpaJbHasi JOTMa MOJIEKYJSPHOU
ouonorun), 3akonbl (I'. Mengens, T. Moprana, H. 1. BaBuiosa) u
yuyeHus (0 WEHTpaxX MHOToo0pa3usi U TMPOUCXOKIACHUS KYIbTYpPHBIX
pactenuii H. 1. BaBuioBa), onpenensaTh TpaHUIlbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJAMH HAYYHOTO TIO3HAHUS B OWOJIOTUU:
HAOJIIOICHUE U OIMCaHWE J>KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHHIA,
opraHu3ands W  TPOBEJACHUE  OMOJOTMYECKOTO  SKCIEPHUMEHTA,
BBIJIBUKEHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHUMOCTH MEXKITY
UCCIIEIYEMBIMH BEIMYMHAMH, OOBSCHEHHE TMOIYYCHHBIX PE3YJIbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX NOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JEIaTh
BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIETATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KIIETOK
MPOKApUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHKU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U MPEBPALLICHUS
SHEPruM B KIETKe, (POTOCHUHTE3a, IUIACTUYECKOTO0 M SHEPreTHUECKOIo
oOMeHa, XeMOCHHTE3a, MUTO03a, MeH03a, OII0IOTBOPEHHUSI, Pa3MHOKEHUS,
WHJMBHUIYaJbHOTO Pa3BUTHUS OpraHu3Ma (OHTOrEHE3);

YMEHHE TPUMEHATh TMOJIy4YeHHbIE 3HAHHUS JUIsi OOBSICHEHUS
OMOJOTUYECKUX TPOIECCOB W SBICHUW, ISl TPUHATHAS TPAKTHICCKUX
pEIICHH B MOBCEIHEBHON KU3HU C LETbI0 Oo0ecredeHus: 0€30MmacHOCTH
CBOETO 370POBBS U 3/10POBbsSI OKPYKAKOUIUX JIOAEH, COOIIOIEHN HOPM
IPAMOTHOTO TMOBEICHUS B OKPYXAIOIIEH MPUPOAHOU cpeje, MOHUMaHUE
HEO0OXOTMMOCTH MCTIOIB30BaHMS TOCTIKCHUI COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTUM JIJIS1 PAIIMOHATIFHOTO MPUPOIO0IIOIH30BAHUS;

yMEHHUE peliaTh 3JIeMEHTapHble T€HETUYECKUE 33a/1aud Ha MOHO- U
JUTHOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE HACJIEeIOBAHUE, COCTABIISITh



CXeMbl ~ MOHOTHOPUIHOTO  CKpEIIMBaHUS  JJIsi  MpeaCcKa3aHus
HacleJJOBaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JA0OpAaTOpPHbIE M MPAKTUYECKHE pPabOThI,
coOmogaTe MpaBuja Mpu paboTe ¢ Yy4eOHBIM M  JIaOOPAaTOPHBIM
o0opyI0BaHUEM;

yYMEHUE KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH HH(POPMALINIO
OMOJIOrMYECKOTO COZEP KaHMsl, BKIIOUAOIIYIO TICEBIOHAYYHBIC 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CpelcTBA MAacCOBOW WH(OpManuu, Hay4dHO-
MONYJISIPHBIE ~ MaTepualibl), ATHUYECKHE  AaCHEKThl  COBPEMEHHBIX
HCCIIeIOBAaHUM B OMOJIOTHH, MEUIIMHE, OUOTEXHOJIOTHH;

yMEHUE CO3/1aBaTb COOCTBEHHBIE MUCBMEHHBIE M  YCTHBIC
cooO1eHus, 00001Ias OHOJOTHYECKYI0 HH(POPMAITUI0 U3 HECKOIBKHX
UCTOYHUKOB, TPAaMOTHO MCIOJIb30BATh MOHSITUIHBIN anmapaT OMOJIOTHH.

[IpenqmerHble  pe3yiabTaThl  OCBOCHHUSI  Yy4eOHOro  mpeaMera
«buonorus» ¢ 11 knacce NONTKHBI OTPAKATD:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
HAy4YHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHHU COBPEMEHHOM
€CTEeCTBCHHO-HAYYHONW KapTUHBI MHpPAa W HAYYHOTO MHUPOBO33PCHHS, O
BKJIaJIC POCCHUHCKMX W 3apyOCKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHUE
Oouosiorny, (QYHKIMOHAIBHOW T'PAaMOTHOCTH YEJIOBEKA JUISl PEIICHUS
KU3HEHHBIX 337124,

YMEHUE pacKpbIBaTh CoOJepKaHUE OUOJOTHYECKUX TEPMUHOB U
MOHSATUW: BUJ, TOMYJSALMSA, TEHOMOHI, SBOJIOIHUSA, ABUKYIIHEC CHUIIbI
(pakropsr) ABOJIOLINH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BUI000pa30oBaHue, SKOJOTHYECKHUE (PaKTOPbI, SKOCUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, PENYLEHThI, LENU NHUTAHUSA, SKOJIOTMYEeCcKas MUpaMUna,
ouoreorieHos, ouocdepa;

yMEHHE M3J1araTb OMOJIOTHUYECKHE TEOPHH (DPBOIIOLMOHHAS TEOpUs
Y. JlapBuHa, CHUHTETHYECKass TEOpHsS  OSBOJIOLMUHU), 3aKOHbI U
3aKOHOMEpHOCTH (3apojpimieBoro cxojactea K. M. Bbapa, uepenoBanus
IJIaBHBIX HampaBiieHUd u nyted 3Bomtonuu A. H. CesepiioBa, yueHuUs o
ouocdepe B. U. Bepnasackoro), onpenensaTs TpaHUIbl UX TPUMEHHUMOCTH
K )KUBBIM CUCTEMAaM,;

yMEHHE BIAJETh METOJAMH HAYYHOTO TIO3HAHUS B OWOJIOTUU:
HAOJIIOICHUE W OIMCaHWE J>KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHHIA,
opraHu3anyds W  TPOBEJACHUE  OMOJOTMYECKOTO  SKCIEPHUMEHTA,
BBIJIBUYKECHHE TUIIOTE3HI, BBISIBIICHUE 3aBUCHUMOCTHU MEXKITY
UCCIENYEMbIMU BEJIMYHMHAMH, OOBSCHEHHE TOIYYCHHBIX PE3YIbTATOB,
HCIIOJIb30BaHHBIX HAYYHBIX MOHSATUM, TEOPUN M 3aKOHOB, YMEHUE JelaTh
BBIBOJIbl HA OCHOBAHUU MOJIYUYEHHBIX PE3YIBTATOB;

YMEHUE  BBIAEHATH  CYIIECTBEHHBbIE  MPU3HAKKM  CTPOCHHUS
OMONOTUYECKUX  OOBEKTOB:  BHJIOB,  TOMYJAIHH,  MPOIYIEHTOB,
KOHCYMEHTOB, PEAYLEHTOB, OMOr€OLEHO030B U 3KOCHCTEM, OCOOEHHOCTH
MPOIIECCOB: HACIEJCTBEHHON W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHUsA,  MPHUCIOCOOJCEHHOCTH  OPTaHW3MOB,  JEHCTBUSA
AKOJIOTUYECKUX (PAKTOPOB HAa OPraHU3MBbI, NMEPEHOCa BEILIECTB M MOTOKA
SHEPIUM B SKOCHUCTEMAaxX, AHTPONOTCHHBIX M3MEHEHUN B 3KOCHCTEMaX
CBOEUM MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHUUECKUX IIUKIIOB B
ouocdepe;

yMEHUE TPUMEHATH [OJYyYCHHbIE 3HAHUS I  OOBSICHEHUS
OMOJIOTMYECKUX TMPOLECCOB W SIBICHUM, JJISI MPUHATHUS MPAKTUUYECKUX



pELICHUI B MOBCEIHEBHOM KM3HU C LEIbI0 o0ecredeHus: 0€30MacHOCTH
CBOETO 37I0POBBSl U 3/10POBbsSI OKPYKAIOUIUX JIOAEH, COOMIOIEHU HOPM
IPaMOTHOrO MOBEJIEHUSI B OKPYKAIOIIEH MPUPOJHON cpene, NOHMMAaHHe
HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTUKEHUH COBPEMEHHOW OMOJIOrHH
JUISl pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

YMEHHE PellaTh FJeMEHTapHbIe OMOJIOrMUECKUE 3a/1a4i, COCTABIIATh
CXEMBI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAaX (II€MU MUTaHUs);

YMEHHE BBINONHATh JIA0OPATOPHbIE M MPAKTUYECKHE pPaboThI,
coOnoaTh MpaBuja MOpu paboTe ¢ Yy4eOHBIM U JIaOOPAaTOPHBIM
o0opy10BaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH HH(POPMAITHIO
OMOJIOTUYECKOTO CO/IepKaHUs, BKIIFOUAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
pPa3IUYHBIX HCTOYHUKOB (CpEICTBa MAaccOBOM HWH(MOpPMAIMU, HAy4YHO-
HOMYJISIPHBbIE MaTepUajbl), paCCMATPUBATh TJIOOAIBHBIE SKOJOTUYECKUE
npo0JieMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOLIEHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCbMEHHbIE M  YCTHbBIC
cooO1eHus, 00001Ias OHOJOTHYECKYI0 HH(POPMAIUI0 U3 HECKOJbKUX
MUCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATUWHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumenoBanue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypcChl
NnporpamMmbl padoTbI padoThI
bubmmoreka [{OK
1 b
MONOTHA Kak Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
9 JKuBbIe CHCTEMBI U UX 1 bu6moreka [IOK
Opra"u3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 8 1 bu6mmoreka [IOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTD 6 bubnuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
PazmHoOXeHue u
5 MBIV AL HOE 5 1 bu6mmoreka [JOK
AR https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacneactBeHHOCTH M
6 U3MEHYUBOCTH 8 1.5 Eubmorexa ITOK
' https://m.edsoo0.ru/7f41c292
OPraHu3MoOB
Cenekuus opraHu3MOB. bubnuoreka [JOK
7 3
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P
S3CPBHOC BpeMA 1 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 0 4



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

YACOB I10 ITPOTPAMME




11 KJIACC

HauMmenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NnporpamMmbl padoThI padoTsI
1 DBOIONMOHHAS 9 1 bu6moreka [IOK
ouosorus https://m.edsoo.ru/7f41cc74
Bo3HnukHosenue u
2 a3BUTHE KU3HU Ha 9 05 bubmmorexa TTOK
p ' https://m.edsoo.ru/7f41cc74
SemMie
Opranusmel u
3 OKDYKAIOMIAS 5 1 bu6moreka [IOK
Py* https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa 1
bu6moreka [IOK
4 3KOJIOTHYECKUE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
5 PesepBHOE Bpemsa 2 Bubmrorexa ITOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero U3yUYEeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
buonorns B cucreme
1 a 1 https://m.edso0.ru/863e6122
YK https://m.edso0.ru/863e632a
MeTto bl TO3HAHUS
YKUBOU TIPUPO/IBIL.
[TpakTrueckas padota Ne
5 1 «cnonbs3oBanue 1 0.5 bubmuorexa [JOK
Pa3IMYHBIX METOJIOB MPH ' https://m.eds00.ru/863e6122
WM3y4YEHUHN
OMOJIOTHYECKHUX
00BEKTOBY
Buomornueckue
3 CHCTEMBI, IIPOLIECCHI U UX 1 bubmorexa LHOK
> TTPON https://m.edso0.ru/863e6564
W3y4eHUe
XHUMHUYECKHUI COCTaB
4 wreria. Bona i 1 bu6mmoreka [JOK
e https://m.edso0.ru/863e674¢e
MHHEPAJIbHBIE COJTU
5 benku. CocraB u ! bu6mmoreka [JOK

CTpoeHue OelnKoB

https://m.edso00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

depmMeHTh —

OMOJIOTUYECKHE
KaTaJanu3aTopHI.
JlaboparopHas pabota Ne
6 | syuenie 05 bubmmoreka [{OK
. https://m.edso0.ru/863e6b72
KaTaTUTHIECKON
aKTUBHOCTH (PEPMEHTOB
(Ha MpUMepe aMHIIa3bl
WJTU KaTajasbl)»
bu6moreka [IOK
! Yraesozet. Jimmer https://m.eds00.ru/863e6870
8 HyknenHoBbIE KHCITOTBHI. bubnuoreka [IOK
ATO https://m.edso0.ru/863e6d5c
Hctopus u meTosl
9 W3Yy4YEeHUS KIICTKH. bubmorexa OK
https://m.edso0.ru/863e6e88
Knerounas teopus
10 Krnetka kak nenocrnas
KUBas CUCTEMa
Crpoenue
3YKapUOTHYECKOU
knetku. JlabopaTopHas
pabota Ne 2 «M3yuenue bubnunoreka [JOK
11 CTPOCHHSI KJIIETOK 0.5 https://m.edso0.ru/863e6ff0

pacTeHui, KUBOTHBIX,
rpuboB u OakTepuii noa
MHUKPOCKOIIOM Ha
TOTOBBIX

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MUKpOIpenaparax u ux
OTIMCAHUEY

OOMeH BELIECTB WIIH

bubmmoreka [{OK

12
MeTa00JIM3M https://m.edso0.ru/863e766¢
13 doTocuHTE3. bubmmoreka [{OK
XeMOCHHTE3 https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 2 0
HEPTETHHECIAT ODMEI https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK
KJIeTKHU. [lenenne KiIeTKu.
Murto3. JlabopaTopHas
pabota Ne 3
15 «Habmtonenne Muto3a B 0.5 bubamorera LOK
A ' https://m.edso0.ru/863e7dc4
KJIETKaX KOHYHMKA
KOpeIIKka Jyka Ha
TOTOBBIX
MHKpOIIpenapaTax»
buocunTes Oenka.
bu6mmoreka [JOK
16 Peakius MmatpuyHOTO
https://m.edso0.ru/863e796e
CUHTE3a
Tpancasanus — bu6morexa LIOK
17
OrocHHTE3 Oeka https://m.edsoo.ru/863e796e
18 Hexnerounsie ¢hopMbl bubnunoreka [JOK
YKA3HU — BUPYCHI https://m.edso0.ru/863e7540
19 DopMBbl pa3MHOKEHHUS bubnuoreka [IOK

OpraHnu3MoOB

https://m.edso00.ru/863e81b6



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

bubmmoreka [{OK

20 Meii
cHos https://m.edsoo0.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
Orm1010TBOpEHHE.

21 JlabopaTtopnast pabota No 0.5 bubnuorexa [JOK
4 «3yuenue cTpoeHUs ' https://m.edso0.ru/863e81b6
ITIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOTIpEIiapaTax»

29 NunnBunyansHOE bubnuoreka [JOK
pa3BHUTHE OPraHU3MOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o

23 HAaCJIEACTBEHHOCTH 1 bubmorexa TOK

A https://m.edso0.ru/863e86f2
W3MEHYUBOCTH
3aKOHOMEPHOCTH
HacJeI0BaHUs
o DH3HAKOR bubnmuorexka [JOK
P ] https://m.eds00.ru/863e8878
MonorubpuaHoe
CKpeIllBaHHE
JlurubpumHoe
CKpelllMBaHue. 3aKOH
25 HeI;aE-II/ICI/IMOFO bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
HacJeI0OBaHUs

IIPpHU3HAKOB



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

CuernuienHoe
HacJle/I0BaHHE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «A3yuenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
TUTUOPUIHOTO
CKPEIIMBAHUS Y
JPpO30(HITBI HA TOTOBBIX
MUKpOIIperapaTaxy

0.5

bubmmoreka [{OK
https://m.edso0.ru/863e8c60

27

I'eneTnka momna.
Hacnenosanue
MPU3HAKOB, CIEIICHHBIX
C MOJIOM

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTb.
Henacnencrsennas
W3MEHYUBOCTD.
JlaGopaTtopnast pabota No
6. N3yuyenue
MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH,
MIOCTPOCHUE
BApUALIMOHHOTO psija 1
BAPUALIMOHHON KPUBON»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacneacteenHnas
N3MCHYNBOCTD.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



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

JlaboparopHas pabota Ne
7. «AHanu3 Myranui y
Ip030(UITBI HA TOTOBBIX
MHUKpOITpernaparax»

30

T'eneTuka genoBeka

bubmmoreka [{OK
https://m.edso0.ru/863e8d78

31

PesepBHBIl ypOK.
O06o001enue o TeMe
«HaciencTBeHHOCTE U
H3MEHUYHBOCTD
OpPraHU3MOBY

32

Cenekuus Kak HayKa v
TpoIIecC

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

33

MeToabl 1 OCTHKEHUS
CEJIEKIIMU PACTCHUI 1
’KHBOTHBIX

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

34

bunorexHonorus xak
OTpaciib IIPOU3BOACTBA

bu6mmoreka [JOK
https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yUYEeHUsS o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 DBOJIONHSA U METOIBI €€ 1 bubmmoreka [{OK
H3y4YEeHUs https://m.edsoo.ru/863ea20e
Hcropus pazsutus
2 MIpPEeNCTaBIEHUN 00 1 bubmmorexa [OK
P https://m.edso0.ru/863e9570
IBOJIIOIIAN
bu6moreka [IOK
3 M
HIPOIBOTIOLHA 1 https://m.edsoo.ru/863e9cle
[Monmynsiuus kak
JJIeMEHTapHas €AMHUIA
BH/JIa U 3BOJIIOLIUN. Bu6 10K
nonroreka
4 JIab 6ota No
AbOpatopras pabota 1 0.5 https://m.edso0.ru/863e99c6
1 «CpaBHEHUE BUIOB 110
MOP(OJIOrHIecKOMy
KPUTEPUIO»
BIJKYILIME CHJIBI
iy bubnuoreka [JOK
5 (’;meMeHTapHbIe 1
https://m.edsoo.ru/863e9da4
(haKTOpBI) FBOJIOLHH
5 EctecTBenHslit 0TOOD U 1 bubnuoreka [IOK
ero Gopmbl https://m.edsoo.ru/863e9ed0
7 Pe3ynbraThl 3BOIIOLMY: 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

MPUCTIOCOOICHHOCTD
OPraHU3MOB U
BHUJI000pa30BaHue.

JlaboparopHas pabota Ne

2 «Onucanue
MIPUCTIOCOOICHHOCTH
opraHnusma u eé
OTHOCHTEIIHOTO
Xapakrepa»

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

Hanpasnenns u nytu
MaKpO3BOJIIOLIUU

bu6moreka [IOK
https://m.edsoo.ru/863e9cle

Heo6parumocTh
ABOJTIOIIUHT

10

Hctopus xu3Hu Ha
3eMiie 1 METOOEI €€
H3y4YEHUS

11

T'unoresnl

IIPOUCXOKACHUSA KU3HU

Ha 3emiie

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

12

Pa3BuTHe Xu3HU Ha
3emuie 1o 3pam U
nepuoam

bubnuoreka [JOK
https://m.edsoo.ru/863eabbe

13

OCHOBHBIC dTaIlbI
OBOJIIOIINH

PACTUTCIILHOTO N
JKUBOTHOT'O MHUpa.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc



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

[IpakTudeckas padora Ne
1 «3yuenue
MCKOTIA€MBIX OCTaTKOB
pacTeHUH M )KUBOTHBIX B

KOJUTCKITHSIX)
14 CoBpemeHHas cuctema bubnnorexa [JOK
OpPraHN4YeCcKOro Mupa https://m.edsoo0.ru/863ea48e
DBOJIONHS YEIOBEKA bubmmoreka [{OK
15
(anaTpoOmIOTEHE3) https://m.edsoo.ru/863eac2c
BIDKYIITUE CHITBI
16 gpamc}:ﬂ;) Bu6nuorexa [IOK
p https://m.edsoo.ru/863ead44
aHTPOTIOTeHEe3a
17 OCHOBHEBIE CTaIUN
SBOJIIOINH YeJIOBEKa
YenoBeueckue pacel U
18 MIPUPOIHBIE alanTalllH Bubnmorexa [JOK
PUpoz A https://m.edsoo.ru/863eaea2
YeloBeKa
Pe3epBHbIi ypok.
O06o001meHue mo Teme
19 «Bo3HUKHOBEHHUE U
pa3BHUTHE KU3HU HA
3emie»
20 DKoJIorus Kak HayKa
21 Cpenpl oOuTaHus u bubnunoreka [JOK
9KOJIOTHYECKHE (HaKTOPbI https://m.edsoo.ru/863eafec
22 AbuoTtnueckue GpakTopsl. 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

JlaboparopHas pabota Ne
3. «Mopdoornyeckue
0COOEHHOCTH pacTEeHUIA
13 pa3HbIX MCCT
OOUTaHUSD.
JlabopaTtopnast pabota No
4. «BrnusiHue cBera Ha
POCT ¥ pa3BUTHE
YEPEHKOB KOJIeyca»

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

23 buoTtnyeckue GakTopsl bubmmorexa [JOK
https://m.edso0.ru/863eb348
DKOJOTHYECKue
XapaKTEePUCTUKHU
MOMYJISILIUH.
24 [TpakTrueckas padota Ne 05
2 «IloncuéT mIoTHOCTH
MOMYJISIINI pa3HbIX
BHJIOB PaCTEHUII»
o5 Coo01ecTBa OpraHnu3MoB bubnunoreka [JOK
— OHoIIEeHO03 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnunoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN
9KOCUCTEMBI.
27 DKOJIOTHYECKHE Bu6mmorexa LIOK

nupamuabsl. CBoiicTBa
skocucteM. Cykueccus

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28

IIpupoaHbIE S3KOCUCTEMBI

29

AHTpONIOTr€HHBIE
3KOCHCTEMBI

30

buocdepa — rimodanbHas
AKOCHCTEMA 3eMIIU

bubmmoreka [{OK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBAHHS
ouochepsl

bubmmoreka [{OK
https://m.edsoo.ru/863ebd16

32

YenoBeuecTBO B
ounocdepe 3emau

33

CocymiectBoBaHe
IIPUPOJBI U YEJIOBEYECTBA

bu6moreka [IOK
https://m.edsoo.ru/863ebale

34

Pe3epBHbIit ypok.
O0001IeHnEe TEMBI
«CooOmiecTBa u
DKOJIOTHYECKHUE
CHCTEMBD»

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34

2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
* buonorus / [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /Ilon
pen. [laceunuka B.B., AkunonepHoe obmectBo «31aTeabCcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JJIA YYUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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