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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMmsbl 1o OMOJIOTHMH TEOPETUUECKYIO OCHOBY
JUIsL OTpPENENIeHHUs] MOAXO0/I0B K (DOPMHUPOBAHUIO COAEPKAHUS YUEOHOTO
npeamera «bronorus» cocTaBWIN: KOHUENTyaiabHble nonoxenns OI'OC
COO o B3aMMOOOYCJIOBIEHHOCTH LEJEH, COAEpKaHUs, pe3yIbTaTOB
oOydyeHHsI M TpeOOBaHMM K YPOBHIO TOATOTOBKUA BBIITYCKHUKOB,
MOJIOKEHUsT 00 OOWMX ULensiX U MPUHLHUIAX, XapaKTepHU3YIOIINX
COBPEMEHHOE COCTOSIHUE€ CHCTEMBbI CpEIHEro oOIliero oOpa3oBaHUs B
Poccuiickoit denepanum, a TakxkKe MOJIOKEHUS O crienu@uke OUOIOruH,
e¢ 3HAYEHMM B T[O3HAHUU SKUBOM MPUPOJBI M 0OecHedYeHUuu
CYLIECTBOBAaHUS 4yesoBeueckoro oobmectsa. CoracHO Ha3BaHHBIM
NOJIO)KEHUSIM,  OINpPEACNIEHbl OCHOBHbIE (YHKUMM TPOTrpaMMbl IO
OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aét mpesicTaBIeHUe O LEeNsAx, 00 o0iei
CTparerud OOydYeHHMs, BOCIHUTAHMS M  Pa3BUTHS  OOydYaroIIMXCS
cpenctBamu yueOHoro npeamera «buonorusy, onpenenser 00s3aTeabHOe
IPEAMETHOE COJIEPIKAHUE, ET0 CTPYKTYPY, PACIPEACIICHUE IO pa3iesiaM U
TEMaM, PEKOMEHIYEeMYI0 TIOCIEeOBaTeIbHOCTh M3y4YeHUsl Y4eOHOro
MaTepuana ¢ y4€TOM MEXKMPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKK  00pa3oBaTeIbHOTO IMpollecca, BO3PACTHBIX OCOOEHHOCTEM
00y4Jaromuxcs.

B mporpamme mo OMONOTHM TaKKe YYUTBHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM ~ JIMYHOCTHBIM,  METAlpPEIMETHBIM W MPEAMETHBIM
pesynbrataMm oOydeHus B (GOPMHPOBAHMHU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHON NIESITeNIbHOCTH/yueOHBIX NEHCTBUN 00yYarouuxcsi o
OCBOCHHUIO COJIEpP>KaHMsI OMOIOrHYeCKOro 00pa3oBaHusl.

B mporpamme mo Ouonorum (10—11 kmacchl, 0a30BBIM ypOBEHB)
peanu3oBaH TMPUHLHUI TPEEMCTBEHHOCTH B HW3Y4YEHUH OWOJIOTHUH,
Onaroymapsi yeMy B HEW MPOCMATPUBAETCSl HANPABICHHOCTh Ha Pa3BUTHE
3HaHWMA, CBSI3aHHBIX C (OPMUPOBAHHEM  E€CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, LEHHOCTHBIX OPUEHTALUUN JTMYHOCTHU, SKOJIOTHYECKOTO
MBIIIJICHUS, TPEICTABICHUN O 3I0POBOM 00pa3e KU3HU U OepeKHBIM
OTHOILICHUEM K OKpyxaromen npupoaHon cpene. [loatomy Hapsgy c
U3y4eHHEeM OOIIeOMOIOTHICCKUX TEOPHH, a TakKe 3HAHWW O CTPOCHHH
KUBBIX CHCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B
HUX T[IPOLECCOB B HporpamMme IO OWOJIOTUU YJEJIIEHO BHHUMaHUE
WCIIOJIb30BAaHUIO TIOJYYEHHBIX 3HAaHUM B IOBCEIHEBHOW JKHU3HM IS
pelleHus TPUKIAAHBIX 3aJad, B TOM 4HCIE: NPO(PUIAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  YEJIOBEKa, MEIUKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBaHMS SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEICHUA B OKPYXKalOUed MPUPOJHOW CpeAe, aHaln3a BIMUSHUS
XO3SIICTBEHHON JESTENbHOCTH YEJIOBEKAa HAa COCTOSIHUE IMPUPOJHBIX H
HUCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHUE BHUMAHUSA K [PUKIATHOU
HaIlpaBIEHHOCTH Yy4yeOHoro mnpeamera «buonorus» NpoaHKTOBaHO
HEOOXOIMMOCThIO 00€CIeUeHusi YCIOBUH JUIsl PEIICHHUs OJHOW U3
aKTyaJbHBIX 33Jau IIKOJBHOTO OHOJOrHYEeCKOro oOpa3oBaHMsI, KOTOpas
npeanoyniaraer  QopMHpoBaHHE Yy  OOy4YaIOUIUMXCS  CIIOCOOHOCTH
aJanTHUpOBaTbCd K  M3MEHEHMSIM  JUHAMUYHO  Pa3BUBAIOLIETrOCs
COBPEMEHHOI'0 MHpA.



buonoruss Ha ypoBHE cpeaHero o0Omero oOpa3oBaHUS 3aHUMAET
BaxkHOe MecTo. OHa oOecrneunBaeT (GOPMHUPOBAHUE Y OOYUAIOIIUXCS
MPEACTAaBICHUA O HAay4YHOM KapTHUHE MHpa, pacuIupser U 0000maeT
3HAHUS O XMBOHM NPUPOJE, €€ OTIIMYUTEIIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3aldyd W 3BOJIOLUHU, CO3HAET YCIOBHUS JJIS: MO3HAHMS 3aKOHOB
KUBOM mpuponbl, ¢opMupoBaHus (YHKUUOHAIBHOW TI'PaMOTHOCTH,
HABBIKOB 3/I0pPOBOr0 M 0€30MacHOro odpasza >KU3HU, HKOJIOTHYECKOrO
MBIILJIEHUS, IEHHOCTHOI'O OTHOILIEHHUS K )KMBOW MPUPOJIE U YETIOBEKY.

bonbiioe 3HadyeHne OWONOrHS UMEET TakkKe JUIsl pelleHus
BOCIIUTATENBHBIX U PA3BUBAIOLIUX 337]a4 CPEIHEr0 001Iero 00pa3oBaHus,
couManu3anuu odyyaromuxcs. M3ydenue Ouonorun oOecreynBaer
ycnoBus 1151 GOPMHUPOBAHUS MHTEIUIEKTYabHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYpbl, CIOCOOCTBYET
UHTETrpaluu OMOJOTUYECKUX 3HAHMM C MPEACTABICHUSIMU M3 JPYTHX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (U3MKU, XUMUU U Teorpaduu.
Ha3Banubple moJIOKEHHST O MpeJHAa3HAYEHUH Yy4yeOHOro mnpeameTa
«buonorus» coctaBuIM OCHOBY ISl ONIPENEICHUS TIOJIX0I0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COACPIKAHUS, MPEACTABICHHOTO B IPOrpaMmMe o
OuoJIoTHuH.

Otb60p conepkanusi yueOHoro mnpeamera «buonorusi» Ha 6a3o0BOM
YPOBHE OCYIIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO TOJX0Ja, B
COOTBETCTBHM C KOTOPHIM OOydYaromiyecsi JOJDKHBI OCBOUTH 3HAHUS U
YMEHHs, 3HauuMble g (QOpPMHUpPOBAaHMUS ~ OOIIEH  KYJIbTYpHI,
OTIpEJICIISIIONINE aJIeKBAaTHOE TMOBEJEHUE YENOBEKa B OKpY’Karollen
OPUPOJHON cpele, BOCTpeOOBaHHbIE B TMOBCEAHEBHOM JKM3HU U
NpakTH4YecKol nearenbHOCcTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUU
3aHUMAIOT DJIEMEHTHI COAEpKaHUs, KOTOpbIE CIy>KaT OCHOBOW IS
dbopMUpOBaHUS TPEICTABIECHUNH O COBPEMEHHOW €CTeCTBEHHO-HAayYHOU
KapTUHE  MHUpa M I[EHHOCTHBIX  OpHEHTAUSX  JIMYHOCTH,
CIOCOOCTBYIONTUX TYMaHHU3AINKA OMOJIOTHYECKOT0 00pa30BaHMUS.

CTpyKkTypupoBaHHE  CcoOJAepX)aHUs  y4eOHOro wmarepuaiga B
nporpaMMe MO OHOJIOTUM OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO
3HAYEHUS 3HAHUA 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX KHUBOUM MPUPOIBI, O
e€ YpOBHEBOH OpraHM3allid U JBOJIOIUU. B COOTBETCTBHHM C STUM B
CTpyKType ydeOHoro mpenmera «buonorus» BbIIEIEHBI CIEAYIONINE
conepkarenbHble JTUHUHM: «buonorus kak Hayka. MeToabl Hay4HOTO
no3HaHus», «Kimerka kak Ouonormueckass cuctemay, «OpraHusM Kak
Oouonoruueckas cucrema», «Cuctema MU MHOrooOpasue OpraHMYecKOro
MHpa», «IBOIIOLHS KUBOU MPUPOIB», «IKOCUCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTH.

llens wum3ydenuss yueOHoOro mnpenmera «buonorus» Ha 06a30BOM
YpOBHE — OBJAJeHHE OOYy4YaIOUIMMHUCS 3HAaHUAMU O CTPYKTYpHO-
(GYHKITMOHAIBHONW OpraHW3allid KUBBIX CHUCTEM pa3HOTO paHra u
npuoOpeTeHre yMEHUH MCIONIb30BaTh OTH 3HAHUSA M TPAMOTHBIX
JNEUCTBUII B OTHOUIEHUM OOBEKTOB KHUBOW MPUPOJABI U PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1eiau u3ydeHus ydeOHoro npeamera «buonorus» Ha
6a30BOM ypOBHE 00€CTIEUMBACTCS PELICHUEM CISAYIOMINX 3a7a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMBI 3HAHMM O OHOJOrMYECKUX
TEOpUAX, YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTE3aX, MpPaBHIIAX,
CIIy>KallluX OCHOBOM JUIsl (POPMUPOBAHUS MIPEACTABICHUN O €CTECTBEHHO-



HAyYHOW KapTHHE MHpa, O METOJaX HAyYHOTO TIO3HAHUS, CTPOCHHH,
MHOTOOOpa3uu ¥ OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHU3alliH, BRIJAIONTUXCS OTKPBITUSIX U COBPEMEHHBIX UCCIICTIOBAHUSIX
B OMOIOTHH;

dbopmupoBanue y 00 yUaroIIuXcs MO03HABATEIIbHBIX,
MHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEW B Mpoliecce aHaan3a
JAHHBIX O MYTSAX Pa3BUTHS B OHMOJOTHMW HAYYHBIX B3IJIAJIOB, HICH U
MOJIXOJIOB K M3YYCHUIO )KHBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3AIINH;

CTaHOBJIEHHE y oOy4darommxcsa oOen KyabTypbl, (yHKIIMOHATIBHON
IPaMOTHOCTH, pPa3BUTHE YMEHHHA OOBSCHATh W OICHWBATH SBICHUS
OKPYXKAIOIIEro MUpa JKWBOH MPHUPOJBI HA OCHOBAaHWUW 3HAHUU W OIIBITA,
MIOJTYYCHHBIX MPU U3YICHUU OMOJIOTHH;

dopmupoBanue 'y OOyYarOmIMXCS yMEHHHA MJUTFOCTPHUPOBATH
3HaUCHWE OHWOJIOTMUECKMX 3HAHWUH B MPAKTUYECKOW JeATEIHHOCTH
YeJIOBEKAa, pPAa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH W
arpoOMOTEXHOJIOTHH;

BOCIUTaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM
KUBOW TIPHPOJABI, HEOOXOAMMOCTH OEpPEKHOTrO OTHOIICHUS K HEH,
COOJIIOJICHUsT JTUYSCKUX HOPM TIPU MPOBEACHUM OHOJOTHYCCKHUX
HCCIIeI0OBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYSCKMX 3HAHMHK JIJI1 TOBBINICHUS
YPOBHSI 3KOJIOTUYECKOW KYJIbTYpBI, IS (OPMHPOBAHUS HAYYHOTO
MHUPOBO33PCHHUS;

NpUMEHEHHEe MPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOU
KU3HU JJI OIIEHKU TIOCIIEJICTBUN CBOEH NEATEIbHOCTU MO OTHOIIEHUIO K
OKpyXarolei cpene, COOCTBEHHOMY 3/0pOBbIO, OOOCHOBaHHE U
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 CpEIHETO 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 kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPyTUMU €CTECTBEHHBIMH Haykamu, (uocodueil,
ATUKOH, 3CcTeTUKOM u mnpaBoM. Pons Ouonorum B (popMUpOBaHHU
COBPEMEHHON Hay4YHOM KapTuHBI Mupa. CrcTemMa OMOJIOrMYeCKUX HayK.

Metonbl O3HAHUS KUBOM MPUPOABI (HAOIIOAEHHE, SKCIEPUMEHT,

ONMCaHUE, U3MEPEHMUE, KJaccuduxanus, MOJENNPOBAHUE,
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 MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcnonb30BaHue pa3IUuHbIX METO/IOB
IPU U3YYECHUU OUOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIHUSA.

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

CpolicTBa OmocHcTeM W UX pa3HOOOpasue. YpPOBHU OpraHHU3aluu
OuocucTeM: MOJIEKYJSPHBIN, KJIETOYHBIN, TKaHEBbIH, OpPraHW3MEHHBIMH,
HOMYJISIIUOHHO-BUIOBOH, HKOCUCTEMHBIH (OuoreoreHOTHYECKUH),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuuer u cxembl: «OCHOBHBIE NPU3HAKUA >KU3HU», «YPOBHU
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 BOABI U MUHEPAJIbHBIX BellecTB B kieTke. [logaepxanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u crpoeHue 6elIKOB. AMUHOKHCIOTH — MOHOMEPHI
6enkoB. HezameHnMBbIE U 3aMEHUMbIE AMHUHOKHUCIIOTHI. AMUHOKUCITOTHBIN
cocTaB. YPOBHU CTPYKTYphl OEITKOBOW MOJEKYJbl (TI€pBUYHASA,
BTOPUYHAsl, TPETUYHAsT U YETBEPTHUHAS CTPYKTypa). XUMUUYECKUE
cBoMcTBa OeNKoB. bruonornueckue GyHKIIUN OEITKOB.

depmeHTHl — OHoyorndeckue karanuzatopel. CTpoeHnue pepMeHnra:
aKTUBHBIA  TIEHTp, cyOcTpaTHas crnenududHocth. KodepMeHTsI.
Butamunbl. OTinunst GepMeHTOB OT HEOPTraHUYECKUX KaTalIu3aToOpOB.

VYrneBoabl: MOHOcaxapuabl (TJIHOKO3a, pudo3a U Ae30Kcuprbdo3a),
aucaxapuibl (caxaposa, JakTo3a) U mojaucaxapuibl (Kpaxmal, TJIMKOTEH,
1eJUTI0II03a). bronornveckre GyHKIMHA yTIIEBOIOB.

Jlumu et TPUTIIULICPUIBI, dbochonunusl, CTEPOU/IBI.
IunpodunpHO-THAPOGOOHBIE  CBOMcTBA. buonmornyeckne  QyHKIHUH
nunuaoB. CpaBHEHHE YIJIEBOJOB, 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.

[utomorus — Hayka o kiueTtke. KierouHas Teopuss — mnpumep
B3aUMOJICUCTBUS HAeH U (akTOB B HAYYHOM TIO3HAHUU. MeETO/bl
M3y4YCHUS KIETKHU.

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

Tumbl  KJIETOK:  J3yKapUOTHYECKass M MOPOKAPUOTHUYECKAs.
Oco0eHHOCTH CTPOEHHUs MpoKapuoTUYecKon kieTku. Kierounast crenka
Oakrepuil. CTpoeHHe >yKapUOTHYECKOM KiIeTKH. OCHOBHbIE OTJIMYUS
pPacTUTENIbHOM, )KUBOTHOW U T'PUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJETOYHasi CTEHKa,
JIMKOKaNUKC, ux Qynknuu. [nazmarudeckas memOpaHa, e€ CBONCTBA U
dbyakuuu. [{utomnasma u e€ opranounpl. OqHOMEMOpPAHHBIE OPTaHOUIBI
kinetkn: OIIC, ammapar [onbmku, nmu3zocomsel. [lonmyaBTOHOMHBIE
OpraHou/ibl  KJIETKM: MHTOXOHJpUM, TuiacTUuabl. [IpoucxoxaeHue
MUTOXOHJIpUN ¥ TutacTua. Buael mactun. HememOpaHHBIE OpraHOUIbI
KJIETKH: puOOCOMBI, KIIETOYHBIN IIEHTP, IIEHTPUOJIH, PECHUYKH, KI'YTHKHU.
DYHKIIUN OPraHOMI0B KJIETKU. BKitoueHus.

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

TpaHCIOpT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

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

Juarpammel: «PacrnpeneneHne XMMAYECKUX 3JIEMEHTOB B HEXKUBOU
npuponae», «Pacrpenenenne XuMUUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIE».

Tabmuuer u cxembl: «llepuoamueckass TabnuIa XUMHUYECKUX
aeMeHTOB», «CTpoeHue MOJIeKyJbl BOIb», «bHOCHHTE3 Oenkay,
«Ctpoenune moinekyisl 6enka», «Ctpoenue pepmenta», «HyknenHoBbie
kuciotel.  JIHK», «Crpoenne wMonekynst AT®», «Ctpoenue
AYKapUOTUYECKOU KIETKH», «CTpOEHUE )KMBOTHON KIETKN», «CTpoeHue
pacTUTENnbHONU KIETKH», «CTpOEHHUE MPOKAPUOTUYECKON  KIIETKH,
«CTtpoeHue siapa KICTKU», «YTIEBOAbDY, «JIMmuab.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyIOBaHHWE A
MPOBEICHUS HaOIIOACHUH, M3MEPEHHN, A3KCIIEPUMEHTOB,
MUKPOTIPETapaThl pACTUTEIBHBIX, )KUBOTHBIX M OAKTEPUATBHBIX KIJIETOK.

JlabopaTopHble H MpakTHYecKHe 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
MHKpPOIIpENapaTax U UX ONUCAHUEY.

Tema 4. dKusHeaeATEJIbHOCTh KJICTKH.

OOmMeH BemiecTB, WM META0O0IU3M. ACCUMIIIANHS (TJIACTHYCCKUN
OOMEH) W JUCCUMWISIMSA (PHEPreTUYecKuii OOMEH) — JBE CTOPOHBI
€IUHOTO Tpoiecca MeTabonu3Ma. Polib 3aKOHOB COXpaHEHHUs BEIECTB U
SHEPIruM B MOHUMAHUU METa00IU3MA.



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

®orocunTe3. CBeToBas U TeMHOBas (pa3bl porocuHTe3a. Peakuuu
¢orocunTeza. DpPexkTuBHOCTL (QoTOCHMHTE3a. 3HaueHue (POTOCHMHTE3a
Uil KM3HUM Ha 3emiie. BausitHue ycnmoBuid cpefpl Ha (OTOCHHTE3 H
CHOCOOBI MOBBIIIEHHS €r0 MTPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

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

OHepreTuueckuii oOMeH B KieTke. PacuieruieHue BemiecTs,
BBIJICJIEHUE W  aKKyMYJHpPOBAaHHME DJHEPIMM B  KIETKE. Tallbl
sHepreTuyeckoro obmena. [nmkonus. bpoxkeHne ©  e€ro  BHUJBL.
KucnoponHoe okucneHue, Wiau KIETOYHOE AbIXxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH IHEPTreTUUECKOT0 OOMEHa.

Peaknuu maTpuuHoro cuntesa. I'enernueckas nunpopmanus u JHK.
Peanuzanus renernueckoit nHpopmaluu B KieTke. [ eHeTHUeCKUi Ko U
ero cBorctBa. Tpanckpunuus — Matpuunbiil cuHTe3 PHK. Tpancnsums —
OouocuHTe3 Oenka. Otanbl TpaHchasauuu. KoaupoBaHue aMUHOKHUCIIOT.
Ponb pubocom B GuocunHTe3e Oenka.

Hexnerounsie QopMbl Ku3HU — BUPYCHL. VCTOpUS OTKpPBITHS
BupycoB ([I. . NUBanoBckuit). OcOOEHHOCTH CTPOCHUSI U KUZHEHHOTO
uKiIa BUpycoB. bakrepuodaru. bone3Hu pacTeHuid, >XHUBOTHBIX U
YeJioBeKa, BbI3bIBAEMbIe BUpycamMu. Bupyc nMmyHonmepuiMTa deaoBeKa
(BUY) — Bozoyautens CIIMla. OGpaTtHast TpaHCKpUIILIUS, peBEpTa3a U
uHTerpasa. [Ipodunaktuka pacrpocTpaHeHUsI BUPYCHBIX 3200JIEBaHUIA.

JdeMoHcTpanum:

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

Tabmuuet u  cxembl: «Tumbl  muTaHus», «MeTaboau3my,
«MuTOXOHIPU», «OHEpPreTHYECKUit oOMen, «XJopomiacry,
«Dortocunted», «Ctpoenue [IHK», «Ctpoenune u ¢GyHKIMOHHpPOBAHUE
reHa», «CuHTe3 Oenka», «['eHeTmueckuit  koa», «Bupych,
«bakrepuodarn», «Ctpoenue u >xku3HeHHBI 1WKI Bupyca CII]/la,
0aktepuodaray, «Permmukamus JJHK».

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

Tema 5. Pa3MHoxeHMe ¥ HHIAUBHMAYaJbHOE Pa3BUTHE
OPraHM3MoOB.

Kierounslii 1uki, WM >KU3HEHHBIM UK KiIeTku. MHTepdaza u
muto3. IIpoueccel, nporekaromue B uutepdase. Permkamnus — peakuus
MarpuyHoro cuHre3a JIHK. Ctpoenne xpomocoMm. XpoMOCOMHBIN HaOOp
— KapuoTun. JIMTUIOMIHBIM W TaIUIOMIHBIA XPOMOCOMHBIE HAOOPBHI.

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

MPOUCXOJAIIME HAa PAa3HbIX CTaAUSX MHUTO3a. BHUOJIOTHYECKUH CMBICT
MHUTO3A.

[Iporpammupyemasi ruO€Nb KJIETKU — arlomnTo3.

@opMbl Pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U moJioBoe. Buabl
0ecroyioro pa3MHOXKEHHMsSI: JIeJICHHE HaJIBOE, ITOYKOBAHHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETE€TAaTUBHOE Pa3MHOKEHHUE.



HckyccTBEHHOE  KJIOHMPOBAHME OPraHU3MOB, €ro 3HA4YCHUE IS
CEJIEKIIMH.

[TonoBoe pasMHOXKEHHUE, €TO OTINYUS OT OECIIOJIOTO.

Meiio3. Cragun menosa. [Iporeccel, TpoOUCXOASIIME HA CTaIUAX
Mmeito3za.  lloBemenme  xpomocom B Meio3e.  Kpoccunrosep.
buonornuecknit CMbICI M 3HAYEHUE MEN03A.

l'amerorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Yy
*KUBOTHBIX. [loOBBIE Kele3bl: CEMEHHUKU U siuyHuku. OOpa3oBaHue u
pa3BUTHE TOJOBBIX KIETOK — raMeT (CIepMaTo30ui, SUIICKIETKA) —
criepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHUS SIMIEKIETOK U
criepmaTto3ouioB. OmnoaorBopeHue. IlapreHorenes.

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpPHOHAIBHOE
pazButue (dMOpuorene3). Ortambl SMOPUOHATIBLHOTO Pa3BUTUS Y
MO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacTpPyJisIliis, OpraHOTeHe3.
[TocTaomOpuoHanbHOEe pa3BuTHE. TUIBI MOCTIMOPUOHAILHOTO Pa3BUTHS:
npsMoe, HempsMmoe (JIMYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE
OpraHu3MoOB, (DaKTOPHI, CTOCOOHBIC BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOr€HE3 IBETKOBOIO pAaCTCHUSA:
CTPOEHUE CEMEHM, CTAJIUU PA3BUTHUSI.

JdeMoHcTpanum:

Tabmumelr u  cxembl: «DOpMBI  pa3sMHOXKEHHUS OPTaHU3MOBY,
«/IBOMiHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereratnuBHOE
pa3MHOXKEHHE pacTeHmity, «/lemenue wierku Oakrtepuit»y, «CtpoeHue
NOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «KIETOUHBIA ITUKIDY,
«Permukanus  JJHK», «Mwuto3z», «Menos», «llpsmoe u Hempsimoe
pa3zBuTue», «['aMeToreHe3 y MIEKONUTAONIUX U YeloBeKa», «OCHOBHBIE
CTaJuy OHTOTEHE3a».

O6opynoBaHue: MUKpPOCKOI, Mukpomnpernapatsl «CriepMaTo30uabl
MJIEKONUTAOIIEro», «SileKiieTka miekonurammero», «Kapruokuxes B
KJIETKaxX KOpElIKa JIyKa», MarHuTHas MoJelb-anIuiukanus «JlleneHnue
kietkny, moaens JIHK, monens meTada3sHoit XpoMOCOMBL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHast pabora Ne 3. «HaOmiomenue mmTO3a B KIIETKaX
KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOMpenapaTax».

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

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopus pa3BuUTHS T€HETUKU. Poiib
UWATOJIOTUA W HSMOPHOJIOTMM B CTAaHOBJIEHUM TE€HETUKH. Bkian
POCCUHCKMX M 3apyOeXHbIX YYEHBIX B pa3BUTUE TECHETHKU. MeTomsbl
T€HETUKU (TUOpUIIONOTUYECKUM, LUTOT€HETHUYECKUN, MOJIEKYIISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHWE TMOHATUSA. ['eHeTnueckas
CHMBOJIMKA, UCITOJIb3yeMasl B CXEMAaX CKPEIIMBAaHHM.

3aKOHOMEPHOCTH HACIEJOBAaHUS NPHU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHoruOpuaHOe CKpelIMBaHUE. 3aKOH €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHHs. [IpaBuio MTOMUHUPOBaHHS. 3aKOH
pacuieruieHus NOpu3HakoB. l'umore3a uuctoTel ramer. [lomHoe w
HEMOJIHOE JIOMUHUPOBAHUE.

JlurnbpuaHoe ckpenmBanre. 3aKOH HE3aBUCUMOIO HacjedOBaHUs
MpU3HAKOB. llUTOreHeTudyeckrue OCHOBBI JUTHOPHUIHOTO CKpEIIUBAHUSI.



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

CuemyieHHOe HacieAoBaHHe Mpu3HakoB. Padora T. Moprana no
CLEIUIECHHOMY HacCJEeJOBaHHWIO I'eHOB. HapylieHue cuemieHus reHoB B
pe3yapTaTe KpOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mona. XpoMOCOMHOE OIpEAeieHUuE mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE W TE€TEPOTraMETHBIE OPTAHU3MBI.
HacnenoBanne npu3HaKkoB, CUEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BuAbl HW3MEHUMBOCTH: HEHACIEACTBEHHAas U
HacJeACTBEHHAs. Posib cpeapl B HEHACIEICTBEHHONM W3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW HW3MEHYMBOCTH. BapuanuoHHbIN
pAl W BapuauuMoHHas KpuBas. Hopma peakumm — npu3HakKa.
KonmnuecTBeHHBIE M KAaueCTBEHHBIE NMPU3HAKM M MX HOPMaA PEAKLHH.
CaolicTBa MOIU(UKAITMIOHHON U3MEHUNBOCTH.

HacnencrBenHad, WA FeHOTHITMYECKas, N3MEHYUBOCTE.
KombOunaTuBHasi n3MeHYMBOCTh. Mel03 M TOJOBOM TIPOIIECC — OCHOBA
KOMOWHATHBHOU N3MEHUYNBOCTH. MyTanuonHast N3MEHYNBOCTD.

Knaccuduxanus myranuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIC. YacToTa
U MPUYUHBI MyTanuii. MyrtareHHble (pakTopbl. 3aKOH TOMOJOTHYECKUX
PAIOB B HaclieACTBEHHOW n3MeHunBoctu H. M. BaBuiiosa.

BHesnepHas HacneICTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOMBI

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

CEKBEHUPOBAHHE, T'€HOTUIIMPOBAHUE, B TOM uwucie ¢ nomoumpro [ILP-
ananuza. HacnencrtBeHHble 3a00JieBaHUSI YeJIOBEKAa: TE€HHbIE OOJE3HH,
0O0JIE3HM C HACJEICTBEHHOM MPEepacloyioKeHHOCTbIO, XPOMOCOMHbBIE
6one3nu. ComaTuveckue U reHepatuBHbie MyTarui. CTBOJOBBIE KIETKH.
[TpuHIIMIIBEI 370pOBOTO 00pa3a KU3HU, NTUATHOCTHKHU, MPO(UIAKTUKUA H

JIeYeHU T€HETUYECKUX 0OoJIe3HE. Mennko-reHeTH4ecKoe

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
CKpemuBaHus», «Meino3», «B3auMoAeiCTBUE QJUICIBHBIX TE€HOBY,
«I'eHeTnueckrne KapThl PACTEHUM, KUBOTHBIX M YEJIOBEKa», «l'eHeTmka
nonay, <«3aKOHOMEPHOCTH HACIEIOBAaHUS, CILEIMICHHOTO C MOJOM,
«KapuoTunbel 4YenoBeka U KUBOTHBIX», «Buabl HU3MEHYMBOCTHY,
«MonaundukamonHass U3BMEHUYUBOCThY», «HacnenoBanue pesyc-daxropay,
«"eHeTnka rpymnm KpoBu», «MyTallUOHHASI U3MEHYHBOCTHY.

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



«/Ipozoduna» (Hopma, MyTanuu (GOpMbI KpPbUIBEB M OKpackd Teja),
repOapuii «['opox MOCeBHOI.

JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

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

Jlaboparopnass pabdora Ne 6. «M3ydyeHue MoIUPUKAITMOHHON
M3MEHUYMBOCTH, IOCTPOEHUE BAPUALIMOHHOIO psAJa W BapUALMOHHOMN
KpUBOI».

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

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

Tema 7. Cenieknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuuss Kak Hayka M IpOLECC. 3apOXKIEHUE CEJEKIUU U
nomectukanus. Yuenue H. M. BaBuinoBa 0 neHTpax IPOUCXOXKACHUS U
MHOT0o0Opa3us KyJdbTypHbIX pacTeHuid. LleHTpbl mpoucXOoXaeHus
JOMAIIIHUX KUBOTHBIX. COpT, MOpO/Ia, ITAMM.

CoBpeMeHHBbIE METOJIbI CeNEeKIMU. MacCoBbI U MHIUBUIYaTbHbBIN
OTOOpBI B CEJIEKIIMU pacTeHUH u KUBOTHBIX. OIllEHKa 3KCTephepa.

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

rubpuauzanus U e€ ycrnexu. MCKycCTBEeHHBI MyTareHe3 W IOJyYeHHe
NOJIMIUIONAOB.  JIOCTM>KEHUS  CENEKIMU PACTEHUW, JKUBOTHBIX H
MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib NMPOU3BOJACTBA. |'€HHAs MHKEHEPUS.
Oramnbl co3mpanusi pekomOouHanTHOH JIHK m TpaHCTeHHBIX OpraHHU3MOB.
Knerounas wunxenepus. Kilerounble KyJnbTypbl. MUKpPOKIOHAIBHOE
pa3MHOXXeHUEe  pacTeHuil.  KioHUpoBaHME  BBICOKONPOIYKTUBHBIX
CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U 3TUYECKUE
npo6siembl. [MO — reHeTrdecku MOIU(DHUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toprpetsr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M.
®. VBaHOB.

Tabmumer w  cxembl: Kapta «lleHTpBI NPOUCXOXKICHHUS U
MHOTOOOpasusi  KyJnbTYpHBIX  pacTeHui», «llopoasl  momamrHux
KUBOTHBIX»,  «CopTa  KyIbTYpHBIX  pacTeHui»,  «OTnan€HHas
TUOPHIN3AIINS, «PaboThBI aKaJeMHUKa M. . HBanoBay,
«lTonummonaus», «O0BEKTH OMOTEXHOJIOTUNY, «KIeTOUHbIE KYyJIbTYPhI U
KJIOHUpOBaHUe», «KOHCTpynpoBaHUE U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKMA TUIOJOB M KOPHEIUIOAOB JAWKUX (HOpM U
KyJIbTYpHBIX COpPTOB pacTeHui, repbapuii «CelbCKOX03IiCTBEHHBIC
pacTeHusI».

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOABI U JOCTHIKEHUS CEJIEKIIUU PACTEHUM
M OKABOTHBIX (HAa CEJNEKIMOHHYIO CTaHIMIO, IUIEMEHHYI (depmy,
COPTOUCIIBITATENbHBIN yYacTOK, B TEIUIMYHOE XO35MCTBO, 1a0OPATOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC



Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennocenku BO3HUKHOBEHHUA ABOJIIOLMOHHOU TEOPUH.
OBOJNIOIIMOHHAsE Teopuss U €€ Mectro B Ouosoruu. BrusHue
HBOJIIOIIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzaerenscTBa ABOJIIOLIMH. [TaneonTosornueckue:
MOCJIEIOBAaTENIbHOCTh ~ MOSBJICHUS BHAOB B  MAJCOHTOJIOIMYECKOU
jeTonucu, nepexoaHsle ¢Gopmbl. buoreorpaduueckue: CXoACTBO U
paznuuue payH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJCTBA M paziuyusi SMOPHOHOB pPa3HBIX
BUJIOB TIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: T'OMOJIOTMYHBIE,
aHAJIOTMYHbIE, PYAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIpHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACIEICTBEHHOCTH U OCHOBHBIX
MEeTabO0JUYECKUX MMyTEN y BCEX OPraHU3MOB.

OBOJIIOIMOHHAS Teopus 4. JlapBuHa. [Ipennocenku
BO3HUKHOBEHUS! JapBUHU3MA. [[BWXKYyIME CHJIbI HBOJIIOLMHU BHJIOB TIO
HapBuHy (M30BITOYHOE Pa3MHOXKEHUE MPU OTPAHUUYECHHOCTH PECYPCOB,
HeomnpenenéHHas ~ M3MEHYMBOCTh, Oopb0a 32  CyIlECTBOBAaHME,
€CTEeCTBEHHBIN 0TOOD).

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

MuxkposBostorus. [lomynsiius kak eAMHUIA BUAA U DBOJIOLUU.

JBuwxymue cunbl  (QakTopbl) HBOJNIOIUMU BHUJIOB B MPUPOJE.
MyTallMOHHBI ~ mpolecc M KOMOMHATHBHAasT  HM3MEHYUBOCTD.
[lonmynsiuroHHBIE BOJIHBI U Apeiid reHoB. 3onsuus u Murpanms.

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

[IprcnocoOeHHOCTh OPraHU3MOB  Kak Pe3yJbTaT 3BOJIOLHH.
[Ipumepsl  mpucnocoOieHu y  opranu3smMoB.  Apomopdo3sl  H
UauoaJanTaluu.

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

MakposBomtonus. DopMbl 3BOJIIOLUH: bunernyeckas,
IUBEpPreHTHAas, KOHBEpPreHTHas, mapawienabHas.  HeoOparumocTthb
ABOJIIOLIUH.

[Ipoucxoxnenue oT HeCIeaTu3upOBaHHbBIX MIPEIKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAS paavalusl.

JdemoncTpanum:

IToptpersr: K. Jlunne#t, XK. b. Jlamapx, Y. Mapsun, B. O.
Kogsanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabmuiel u cxembl: «Pa3BuTHe OopraHnyeckoro Mupa Ha 3emiiey,
«3apoAblllid MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuxc», «DopMbl
00prOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBI 0TOOPY», «MHOTrOOOpa3ue
COpPTOB pacTeHui», «MHoroodpasue mopoja KUBOTHBIX», «[lomymsuny,
«MyTanyoHHass W3MEHYHBOCTB», «Apomopdo3b», «Mamoamanramumy,
«OO0mmas gerenepanus», «/Bmxkyiue cuibl 3Bomonuny, «Kapra-cxema
Mapuipyta nyremectBusi Y. Jlapsuna», «bopbrba 3a cyliecTBOBaHUE,
«IIpucnocobneHHOCTh OpraHu3MOB», «I"eorpadmyeckoe
BHUJ1I000pa30BaHUEY, « IKOJIOTMYECKOE BUI000PA30BAHHEY.

OO6opynoBaHUEe: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMHU
OKpacku, HaOOp IUIOAOB M CeMsiH, Koyuiekuusi «lIpuMepbl 3amuTHBIX



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

buoreorpajguueckass  kapra  Mupa, Kojuiekuusa — «Dopmbl
COXPAaHHOCTHU MCKOIAEMBIX KUBOTHBIX U PACTCHUI», MOAEIb alIUINKAIUS
«IIepekpéct XxpoMOcOoM», BiIaXKHBIE IIpenapartsl «Pa3BUTHE HACEKOMOIOY,
«Pa3BuTHe JATYIIKHY, MUKporipenapat «/[po3zoduna» (Hopma, MyTanuu
(OpMBI KPBLIIBEB U OKPACKHU TENA).

JlaGopaTopHble M MpaKkTHYeCcKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHAOB IO
MOP(]OJIOTHYECKOMY KPUTEPUION.

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

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

JloHay4dHbIE TPEACTABICHUS O 3apOXKACHUM >KU3HU. HayuHble
TUINO0TE3bl BOBHUKHOBEHUS JKM3HU HA 3emiie: aOuoreHe3 U MaHCIepMusl.
XuMuueckast 3BoJOIHs. AOMOTEeHHBIN CHHTE3 OPraHUYEeCKUX BEIIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIIBHOE MOATBEPXKICHUE XUMUUYECKOM
SBOJIIOLMHU. HayanpHble dTambl OMOJIOTMYECKOW DBOJIIOLMU. | Hmoresa
PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
nporokieTku. llepBble kneTkn u  ux 3Boaonus. PopMHpOBaHHE
OCHOBHBIX I'PYIII )KHUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie Mo spaMm U mnepuoaam. Kartapxeil.
Apxeiickas u npoTepo3onckas 3psl. [laneo3oiickas spa U €€ NepuoabI:
KeMOPUICKHU, OPAOBHUKCKHH, CUIIYPUMCKUH, JIEBOHCKHH,
KaMEHHOYTOJIbHBIH, IEPMCKHUIL.

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

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

XapaKTepHUCTUKA KIIMMAaTa U T€OJOTHYECKUX MpoueccoB. 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 CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

DOBOJIIOLIMST  YeJOBEKa. AHTpPOIOJIOTUsl Kak Hayka. Pa3Butue
MPEICTABICHUA O TMPOUCXOXKJICHUM 4YEJOBEeKa. MeTonbl H3y4eHUs
anTpornoreHe3a. CXOJACTBa U pa3auyusi YEJIOBEKAa U  KUBOTHBIX.
CucreMaTnyeckoe NoJI0KEHHUE YETI0BEKA.

JBuxymme cuibl  (akTopsl) aHTpomoreHe3a. HacnmencTBenHas
M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOLIeCTBEHHBI 00pa3 >KU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHUE, PEYb.

OCHOBHbBIE CTaJIUM M BETBU HBOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKH,
Uenosek ymensid, YenoBek npsAaMoxoadimmi, YenoBek HeaH1epTaabCKU,
UenoBek pa3zyMmHbli. Haxonku  HCKOMAeMbIX  OCTaTKOB,  BpeEMs
CYyILIECTBOBaHMUSI, O0JIACTh PACIPOCTPAHEHUs, OOBEM TOJIOBHOIO MO3ra,
o0pa3 KU3HH, OPYIHS.

Yenoedyeckne packl. OCHOBHBIE OOJIBIITAE PACHl: €BPOICOMTHAS
(eBpasuiickasi), Herpo-aBcTpajiouaHas (3KBaTOpUaNIbHAS), MOHTOJIOUIHAS
(azuarcko-amepukaHckas). YepThl NpUCHIOCOOIEHHOCTH MPE/ICTaBUTENECH



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

JdeMoHcTpanum:

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

Tabmuier u  cxeMbl: «Bo3uukHOBeHMe CONMHEUHOM CHCTEMEDY,
«Pa3Butue opranudeckoro mupa», «PacturenpHas kietka», «KuBoTHas
kietka», «lIpokapuornueckas kietka», «CoBpeMeHHas cHCTeMa
opraHuyeckoro mupa», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHUS
YeJoBeKa M 4YeJIOBEKOOOpa3HBIX  00e3bsiH», «OCHOBHBIE MecTa
NaJCOHTOJOTMYECKMX HAXOJOK MPEAKOB COBPEMEHHOIO YEJIOBEKay,
«/lpeBHenmme moan», «ApeBuune moam», «llepBble COBpeMEHHBIE
oIy, «HernoBeyeckne pach».

O6GopynoBanue: Mymsiku «lIpoucxoxaeHue uenoBeka» (OHOCTHI
aBCTpaJIONMUTEKA, MUTEKAHTPOIIA, HEAHIepTalblla, KPDOMAHBOHIIA), CICTKH
WM U300pakKeHUsT KAMEHHBIX OPYJIU MEPBOOBITHOIO YesioBeKa (KaMHU-
qommepsl, pyoma, ckpebia), TeOXPOHOJOTHYecKasi TaOIuIa, KOJIIEKIIHUS
«DopMBI COXPAaHHOCTHU UCKOTIAEMBIX JKHBOTHBIX U PACTCHUIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTuueckass padora Ne 1. «M3yueHuwe HCKOINAaeMbIX OCTaTKOB
pacTEeHUM U )KUBOTHBIX B KOJIICKITUSIX).

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

Tema 3. Oprann3mMbl 4 OKpYy:Kawinas cpeaa.

DKoJlorusl Kak Hayka. 3ajaud M pa3fenbl dKoJIOoruu. Meroasl
DKOJIOTUYECKUX  HUCCIENOBAaHUWA.  ODKOJOTMYECKOE  MHUPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKa.

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

Okonorudyeckue  ¢akTopbl.  Kiaccudukamus  3KOJIOTHYSCKHX
dakTopoB: abmoTHUecKHe, OMOTHYECKHUE W aHTpoIoreHHble. JlelicTBHe
AKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

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

buortnueckue ¢akropel. Buabl OHOTHYECKMX B3aUMOJICHCTBUM:
KOHKYPEHIUS, XUITHUYECTBO, cUMOM03 M ero ¢opmbl. [lapazutuswm,
Koomnepanus, MYTYyaJIl3M, KOMMEHCaJIU3M (KBapTHUPAHCTBO,
HaxXJICOHUYECTBO). AMEHCANU3M, HEUTpanu3M. 3HAUYeHHWE OMOTHYECKHX
B3aMMOJEUCTBUI MJI1 CYUIECTBOBAHMS OpPraHU3MOB B MPUPOJIHBIX
CO0O01IeCTBAaX.

DOKOJIOTUYECKHE  XapaKTepUCTHUKUA  MOMYJIAIHUH. OcHoBHbIE
MOKa3aTeau MNOMYJSALMU: YHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTD,
CMEpPTHOCTb, PUPOCT, MUTpalus. JJuHAMUKA YUCIEHHOCTH MOMYJISIUU U
e€ perymsnus.

JdeMoHcTpanum:

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

Tabmuer u cxembl: kapta «[Ipupomnsie 30HBI 3emum», «Cpembl
oOuTaHus OPraHu3MOBY, «Doronepuoan3m, «ITonynsunmy,
«3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJSALMH HUHPY30pUU-
Tydenbkny, «lluieBbie nenm.



JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdonoruueckue OCOOECHHOCTU
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.

CoobmiecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a:
BUJIOBasi, IPOCTPAHCTBEHHAas, Tpoduueckas (mumenast). Buael-
noMuHaHTHI. CBsI3U B OMOIICHO3E.

DkoJyiorudyeckue cucteMsl (dkocuctemsl). [Tonarue 06 s3xocucteMe u
OHMoreoleHose. DyHKITMOHATIBHBIE KOMITOHEHTBI 9KOCHUCTEMBI:
POJIYIEHTHI, KOHCYMEHTBI, PeAyLeHThl. KpyroBopoT BemecTB U MOTOK
SHEpPruM B 3Kocucteme. Tpodudeckue (MUIEBbIE) YPOBHU SKOCUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIE MOKA3aTeNId SKOCUCTEMBI: OroMacca,
OPOIYKIMSA. ODKOJOTUYECKUE TMHUPAMHIBI: TPOIYKIIMH, YHCICHHOCTH,
Oomomaccel. CBOHCTBAa JKOCHCTEM: YCTOMUYHMBOCTH, CaMOpPETYJIAIUS,
pasButue. Cykieccus.

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

AHTPOTIOTCHHBIC KOCHUCTEMBI. ATpPOIKOCUCTEMBI.
Ypboskocuctembl.  buonmorndeckoe W XO3SAUCTBEHHOE  3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

buopasnoobpa3zue kak  (PakTop  YCTOHYMBOCTH  DKOCHCTEM.
CoxpaneHre 6MOJIOTMYECKOro pa3Ho00pasus Ha 3emIie.

Yuenune B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB u
cTpykTypa 6mocdepsnl. XKuboe BemiecTtBo U ero GpyHkimuu. OcobeHHOCTH
o6uocdepsl Kak riao0agbHOM IKOCUCTEMBI. J[MHAMUYECKOEe pPaBHOBECHE U
obOpatHas cBs3b B Onocdepe.

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

YenoseuecTBO B O6nochepe 3emian. AHTPOTIOTEHHBIE U3MEHEHHUS B
ouocdepe. ['odanbHBIC SKOJIOTHIECKHUE MPOOIEMBI.

CocymiectBoBanue mnpupoasl HW  yenoBedecTBa. CoxpaHeHHE
OouopazHooOpa3usi Kak OCHOBa YycroiumBocTu Ouocdepsl. OcHoBa
pallMOHAJBHOIO  YIpPaBIEHHUS  NPUPOJHBIMU  pecypcaMM M HX
ucroyib3oBaHue. JlocTmkeHus: OMOJIOTHU U OXpaHa MPUPOJIBIL.

JdemoncTpanum:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TaOmuupl u cxembl: «llumeBble 1enn», «buoneHo3: cocTaB
cTtpykrypa»,  «lIpupomubie  cooOmiectBa»,  «llemn  muTaHums»,
«Okonoruveckas nmpamuaa», «bmochepa m demoBex», «Ikocucrema
IMPOKOJIMCTBEHHOIO JIeca», « IKOCHUCTEMA 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 abdexT, «DakTopbl
paguOaKTUBHOTO  3arpsisHeHUst  Ouocepbr», «OOmas CTpyKTypa
ouocdeps», «PactipocTpanenue xxu3Hu B onochepe», «O30HOBBIN IKpaH



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

O6GopynoBaHnue: Mojenb-anIukanus « Tunuyabsie OUOIIEHO3BIY,
repOapuii  «PactutenwHble cooOiiecTBa», Koiekuuu «buoreHosy,
«Bpenurenu BaKHEHIINX CEIBCKOXO3SIICTBEHHBIX KYJIbTYp», repOapuu u
KOJUIEKIMM PpACTEHUW U JKUBOTHBIX, IIPUHAICKAIIUE K Pa3HBIM
AKOJIOTMYECKUM TpymmaM oOjaHoro Bunaa, Kpachas kuura Poccuiickoii
®denepanuu, N300pakeHUsT OXpPaHSIEMbIX BUIOB PACTEHUA U KUBOTHBIX.



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

Cornmacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K
pe3yapTaTaM OCBOEHHs OOy4arolUMUCS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJIbTATOB OCBOCHHS MpeaMeTa
«buonorus»  BbIACNCHBI  CICAYIONIUE COCTABJISIONIME: OCO3HAHUE
00y4YaroUMHCST POCCUUCKON TPakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTHU
K CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOOMPEICICHUI0, HaTuIue
MOTHBAllMM K OOYYEHUIO OHWOJIOTHH, II€JICHANPABICHHOE pPa3BUTHE
BHYTPEHHUX YOEKIEHUNM JTUYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUUCCKUX TPATUIIUNA Pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh
U CIOCOOHOCTh  OOy4YarolmUXCSd  PYKOBOJICTBOBAaTHCS B CBOEH
NEATeTbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMU
cucteMe OHMOJOTMYECKOTO O0O0pa30BaHMs, HAJUYUE DKOJIOTUYECKOTO
PaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh €M U CTPOUTH IKU3HEHHBIC
TJTaHBI.

JIn4HOCTHBIE  pe3yNbTaThl OCBOCHUA mpeameTa «buomorus»
JIOCTUTAIOTCS B €IUHCTBE YUE€OHOW M BOCIMTATEIBHOM NESITCIHHOCTH B
COOTBETCTBUM C TPAJULMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMU B
oOIiecTBe TpaBUJIaMM W HOPMaMU TIOBEJACHUS M CIOCOOCTBYIOT
poIeccaM CaMOMO3HAHUS, CAMOBOCIIUTAHUSI U CAaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEN MO3MIIMUA JUYHOCTU, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY U
MPaBOIOPAJIKY, YEJIOBEKY TpyJla M CTaplieMy IOKOJEHHIO, B3aUMHOTO
YBaXEHUS, OCPE)KHOTO OTHOIICHUS K KYyJbTYpHOMY HaCIEIUI0 U
TpaIulysIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoin denepanuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIndHOCTHBIE  Pe3yibTaThl  OCBOGHMsSI  Y4eOHOro  mpeaMera
«buonorus»  AOMKHBI ~ OTpakaTb T'OTOBHOCTh M CIIOCOOHOCTh
o0ydJaromuxcs PYKOBOJCTBOBATHCH  CPOPMHPOBAHHOW  BHYTpPEHHEH
MO3ULUEN JTMYHOCTH, CHCTEMOM IEHHOCTHBIX OPUEHTALIMK, MO3UTUBHBIX
BHYTPEHHHX YO€XICHHI, COOTBETCTBYIOIMIMUX TPAJAUIIMOHHBIM IIEHHOCTAM
poccuiickoro oOIecTBa, pPACIIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATENIbHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAalpaBICHUUN
BOCIIUTATENIbHOW JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCHIUTAHUSI:

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 COBMECTHOW TBOPYECKOM JIESATEIBHOCTH IIpHU
CO37aHUM Y4YEOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TIO03HABATEIHHBIX
3a/1a4, BBIOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

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



yMEHUE Y4YUTBIBATH B CBOUX JEUCTBUSX HEOOXOJUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJICUCTBUS JIOAECH C PAa3HBIMH YOESXKICHUSIMH,
KYJIbTYPHBIMU IEHHOCTSIMU U COLUAJIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOIO
BBINIOJIHEHUS Yy4€OHBIX, MO3HABATENbHBIX U HCCIEAOBATEIBCKUX 3ajaY,
YBXUTEIBHOTO OTHOIICHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXICHUU
CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJEPIKaHNUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKOM TpakAaHCKOW HUJIEHTUYHOCTH,
NaTPUOTU3MA, YBaXKEHHS K CBOEMY HApoOJay, YyBCTBAa 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
OpUpOabl, JOCTWXKEeHHsIM Poccun B Hayke, MCKYyCCTBE, CHOpTE,
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 yO0exAEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3allluTe
OtedecTBa, OTBETCTBEHHOCTD 3a €0 CYJIb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOAa;

c(hOpMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  JTUYECKOTO
NOBEJICHNUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallUI0 W TPUHUMATH OCO3HAHHBIE
pelIeHns, OPUEHTUPYSICh HAa MOpAJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3[IaHHIO0 CEMbHU
Ha OCHOBE OCO3HAHHOIO MPHUHATUA LEHHOCTEHM CEMEMHOW >XWU3HU B
COOTBETCTBUHU C TpaauLUsIMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

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

IIOHMMaHUE 3MOLUOHAIBHOTO BO3JECHCTBUS KUBOW IPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXKCHUIO B Pa3HbIX BHAAX HCKYCCTBA,
CTPEMJICHUE MTPOSBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

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

OHMMAaHWE U Pean3aIys 3J0pPOBOT0 U 0€30MacHOTO 00pasa KU3HU
(3mopoBoe mHUTaHUE, COOJIIOJIEHUE TUTMEHMYECKUX MPaBWI U HOPM,
cOaTaHCUPOBAHHBIA PEXXHUM 3aHATUN U OTIBIXA, peryiisipHas puudeckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOLIEHUS
K COOCTBEHHOMY (PU3HUYECKOMY U IICUXUYECKOMY 310POBBIO;

MIOHMMAaHWE LEHHOCTU MPaBUJI UHAMBUAYAIBHOTO U KOJUIEKTUBHOIO
0e301acHOro MOBEACHMS B CUTYalUsAX, YTPOXKAOIIMX 3A0POBBIO U KU3HU
JOJIEH;



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

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTH MacTepCTBa,

Tpyoato0ue;
TOTOBHOCTh K AaKTHUBHOH JCATCIIBHOCTH TEXHOJOTHYECKOH U
COLIMATbHOU HaIPaBJICHHOCTH, CITOCOOHOCTH WHUIIUAPOBATH,

IJJAHUPOBATh U CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO IEATEIIBHOCTD;

UHTEpEC K paziuyHbIM chepam MpoPecCUOHATBHON JNeATEIbHOCTH,
YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oynymeld mnpodeccun U
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBbI;

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

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

HKOJIOTHYECKH LEJIeCO00pa3HOe OTHOIIEHHWE K MpUpOJie Kak
WMCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CYIlIECTBOBAHUSI;

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

OCO3HAHHME TJIO0ANBHOTO XapaKTepa JKOJOTMYEeCKUX MpodieM u
myTeH UX penieHus;

CIIOCOOHOCTh ~ UCIIOJIB30BaTh MpUOOpeTaeMble MpU  U3YYECHUU
OMONIOTUM 3HAHUS W YMEHHUS MPU PEIICHUH MpoOJieM, CBSI3aHHBIX C
palroOHaJIbHBIM MPUPOIONI0IB30BAHUEM (cobmonenue MIpaBUIl
NOBEJEHUSA B IMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHochephl);

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

HaJIU4YUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJIEHUS, 3KOJIOTMYECKON
KyJIbTYpbl, OIbITa JEATEIbHOCTA HKOJOTMYECKON HANpaBIE€HHOCTH,
YMEHUS PYKOBOJCTBOBATHCSA 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
CBOETr0 MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE S3BIKOBOM W 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 MPEJCTaBICHUS 00 OKpYXKaloUeM MHpPE KaK O €IMHCTBE
NpUPOJIbI, YeJIOBeKa W  O00IlecTBa, B TMO3HAHUM MPHUPOIHBIX
3aKOHOMEpPHOCTEH M pEIIeHHH MpoOJieM COXpaHEHUS MPUPOJIHOTO
paBHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJOTMHM i1 COBPEMEHHOMU
UMBWIK3ALUKA: OOECIIEUEHUsS] HOBOIO YPOBHS Pa3BUTHUS MEIUIIUHBI,
CO3JJaHU€ MEPCHEKTUBHBIX OMOTEXHOJOTUW, CHOCOOHBIX  peIIaTh



pecypcHbIe IPOOJIeMbI pa3BUTHS YEIIOBEUECTBA, MTOMCKA MyTEH BRIXOA U3
IJI00AJIBHBIX HKOJIOTMYECKUX IMpoOjeM M obOecrnedeHus nepexona K
YCTOHYMBOMY DPa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOIHBIX
pecypcoB 1 (hOpMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TIOJYUYECHUN OMOJIOTUYECKUX 3HAHUU B IIEIIAX
MOBBIIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, KaK
COCTaBHOW dYacTH (PYHKIMOHATBHOW T'PaMOTHOCTH OOYyYaroIIuXcs,
dbopMupyemoii npu U3y4eHuu OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, WCIONb3YEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOIb30BATh MOTydYaeMble 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 MTOJTYYEHUS JJOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ WCTOJIB30BaTh  OHMOJOTHUYECKUE
3HAHWS JJIs PEIIeHUs TPOOJIeM B PealbHBIX JKU3HEHHBIX CUTYAIUSX;

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

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHHUIO H
caMo00pa3oBaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3ysIbTaThl OCBOEHHUsS Y4eOHOro MpeaMera
«buronorusy BKIIOYAIOT: 3HAYUMBbIE JUIs (DOPMUPOBAHUSI MUPOBO33PECHUS
00yJaromuxcss MEXIUCITUIUTHHAPHBIE (MEXIIPEIMETHBIE) OOIeHAYIHBIC
MOHATHSA, OTPAXKAIOIINE IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U
crienuGpuKy METOJ0B MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, DHEPrHs, SBIEHHUE, IPOIECC, CHUCTeMa, Hay4HbIA (akT,
IPUHIKI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIICIOBaHUE,
HAOIIOJIeHHe, HW3MEpPCHHE, JKCIIEPUMEHT W JPYTuX), YHHUBEPCAIbHBIC
y4eOHbIe NeHCTBUS (mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIE,
peryasTHBHBIE), oOecrneunBaromue ¢GopMupoBaHue (YHKIIMOHATBLHON
TPaMOTHOCTH U COITMATBHOW KOMIIETCHIIMH O0YyYarolUXCs, CIOCOOHOCTD
OoOy4JaromMXCsd  MCIOIB30BaTh  OCBOEHHBIE  MEXKIMCIHUIUIMHAPHBIC,
MHPOBO33pPEHYECKNE 3HAHUSA U YHHUBEpCAIbHBIC yueOHBIC NEHCTBUS B
MO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3yNbTaThl OCBOCHHS IMPOTPAMMBI  CPETHETO
o01iero 00pa3oBaHusl TOKHBI OTPAXKATh:

OBiajeHue YHHBEPCAJbLHBIMH Y4eOHBIMU NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeHCTBUS:

CaMOCTOATEIHHO (OPMYIUPOBATh M AKTyaIH3UPOBATH MPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCTIONIb30BaTh MPU OCBOCHUM 3HAHWWA TMPUEMBI  JIOTHYECKOTO
MBIIIIEHUsT  (aHanmmW3a,  CHWHTE3a, CpaBHEHUWS,  KiacCUUKAIINH,
0000111eHUS ), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATHN (BBIACIATH UX
XapaKTepHbIC PU3HAKH, YCTAHABINBATE CBS3U C APYTUMH MMOHSATUSIMH);



OTPENENATh 1eJIU JIeSITeIIbHOCTH, 3a7aBas MmapameTpbl U KPUTEPUU
WX  JOCTH)KEHHUS, COOTHOCUTH  PE3yJbTaThl  JEATEIbHOCTH  C
MOCTaBJICHHBIMU 1IEJISIMU;

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

CTPOUTH JIOTUUECKHUE paCCYXKIeHUS (MHIYKTUBHBIC, NETyKTUBHBIC,
M0 aHAJIOTMH), BBIIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B
paccMaTpUBaEMbIX SIBJICHUSAX, (DOPMYIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CpENICTBA IS TPEACTABICHUS
CYILIECTBEHHBIX CBS3€M W OTHOILICHUM B HU3Yy4a€MbIX OHOJIOTHYECKUX
00BbEKTax, a TaKXe MPOTUBOPEUYMM pPa3HOTO pPOJA, BBISBICHHBIX B
pa3IUUHbIX HHGOPMAITUOHHBIX HCTOUHHUKAX;

pa3palarbiBaTh IUIaH peHIeHUsS MPOoOJeMbl ¢ YYETOM aHaIu3a
UMEIOIINXCSI MaTepUaIbHBIX M HEMaTEepPUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTb, OIICHUBATH COOTBETCTBUE
PE3YIBTATOB 1M, OLICHUBATh PUCKH TOCJICACTBUMN JEATEITbHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATH PabOTy B YCJIOBHUAX pPEaIbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TPU PEHICHUU IKU3HEHHBIX
npooieM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBHA:

BIAJ€Th HAaBbIKAMH Y4YCOHO-HCCIIEIOBATEILCKOH H  TMPOCKTHOU
NeSATeIbHOCTH, HaBBIKAMH pa3pelieHus mpoljieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOMCKY METOJOB  pEIIeHUs
NPAaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IUYHBIX METOIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BUJIBI JACSITEIBHOCTH IO TOJYYSHHIO
HOBOT'O 3HAHMSI, €r0 MHTEPIIPETAINH, MPE0OPA30BAHUIO U MPUMEHEHHUIO B
y4eOHBIX CUTyallusiX, B TOM 4YHCJIE€ TPU CO3JAaHUM Y4eOHBIX U
COILIMAJIbHBIX MTPOEKTOB;

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

CTaBUTh W (opMynaupoBaTh  COOCTBEHHBIC  3aJaud B
00pa30oBaTeIbHON IEATETbHOCTH U KU3HEHHBIX CUTYaIlIUsX;

BBISBJISITh TNPUYMHHO-CIICACTBEHHBIE CBA3M U aKTyaJM3HPOBATH
3a/layy, BBIJIBUTATh TUIOTE3Y €€ pPEIIeHHs, HAXOIUTh APTYMEHTHI s
JI0Ka3aTeIhCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJM3UPOBATH MOJYYECHHBIE B XOJI€ PELICHUS 3aJa4yd Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH N3MEHEHUE
B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHBATh TPHOOPETEHHBIN
OTIBIT;

OCYILIECTBIISITh 1EJICHANPABICHHBIM TOUCK IEpPEeHOCa CPEICTB U
CIIOCOOOB IEUCTBHS B TPO(DECCHOHATBHYIO CPEY;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTATh HOBBIC WJEH, MpemjaraTh OPUTHHAIBHBIC TMOAXOABI U
pelieHus, CTaBUTh MPOOJIEMBbI U 33J]a4H, JOMYCKAIOUIUE albTepHATUBHbBIC
pelieHus.

3) pabora ¢ uHpopMaumeii:



OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOUYHHMKAX MH(pOpMaIUK (TEKCTe
y4eOHOro MmocoOus, HaAyYHO-NOMYJISIPHOM JUTEpAType, OMOJOTHMYECKUX
CIOBapsiX W CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHAIU3UPOBATh MH(OPMAIUMIO PA3NUYHBIX BUIOB U (HOpM
MpEACTaBICHUsA, KPUTHYECKHM OIIEHMBAaThb €€  JOCTOBEPHOCTb M
HEMPOTUBOPEUYHUBOCTb;

(GopMynHpoBaTh 3aMpochl U NPUMEHSATh PA3NMYHBIE METObI MPHU
MOUCKE M OTOOpe OHOJOrMYecKOd HHPOpMaluHU, HEOOXOIUMOH s
BBINIOJIHEHUS Y4€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT WCIIOJIb30BaHUs UH(OPMAIMOHHO-
KOMMYHUKAaTUBHBIX  TEXHOJIOTHH,  COBEpIIEHCTBOBaTb  KYJIbTYpPY
AKTUBHOI'O UCIIOJIB30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TNpeCcCTaBICHUS
Oouosiornueckoit uHpopmanuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpPEJCTBA MpH padorte ¢
Oounonornyeckoil nHMopMaImeil: IpUMEHATh XUMUYecKue, (puzndeckue u
MaTEeMaTUYEeCKUe 3HAKM M CHUMBOJBI, (Qopmynbl, abOpeBHATypy,
HOMEHKJIATypy,  HCIOJb30BaTh M MpPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

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

OBnagenne YHHBepPCAJTbHBIMU KOMMYHHKATHBHBIMH
NEeHCTBUAMM:

1) obmenue:

OCYILECTBISATh KOMMYHHUKALlUM BO BceX c(epax >KM3HH, aKTHBHO
y4yacTBOBaTh B JMAajoOre WM JAMCKYCCHHM IO CYLIECTBY OOCYXAaeMOMn
TeMbl  (YMEHHE  3aJaBaTb  BOIPOCHL,  BBICKa3blBaTb  CY)KJIEHUS
OTHOCHUTEJIBHO  BBIMOJHEHUS  NOpelaraéMoil  3aJauyd, Y4YUTHIBaTh
MHTEPECHI U COINIACOBAaHHOCTDh MO3UIMM IPYrHX yYaCTHUKOB JHajora Wiu
JIMCKYCCHH);

pacrio3HaBaTh HEBepOajdbHBIE CpEACTBA OOIIEHHUS, TOHUMATh
3HaYeHHE  COLMAJIbHBIX  3HAKOB,  MPEANOCHUIOK  BO3HUKHOBEHUS
KOH(QUIMKTHBIX CHUTyallUd, YMEThb CMArdarb KOHQUMKTBI M BECTH
[IEpEroBOpbI;

BJIAJIETh PA3JIMYHBIMU CIOCOOaMHM OOIIEHUS W B3aMMOEHCTBUI,
NOHMMAaTh HAMEpPEHUs JAPYrux JIOJeH, MpOSIBIATh YBaXUTEIbHOE
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  HCIOJb30BaTh IPEUMYLIECTBA KOMAHJIHOH U
WHAMBUIYAJIbHOM pPa0OThI MpPH PEUICHHH OHOJIOrHYecKOil MpoOsieMbl,
O00OCHOBBIBaTh ~ HEOOXOAMMOCTh TNPUMEHEHHs  TPYNNOBBIX  (opM
B3aMMOJICUCTBYS TIPU PEIICHUH Y4eOHOW 3a/1a4u;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH C Y4ETOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXkJIOTO UI€Ha 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 KaXJOro Y4YacTHHUKA
KOMaH/Ibl B OO pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh ~ MO3UTUBHOE  CTPATErMYECKOE  IIOBEICHHE B
Pa3IUYHBIX CUTYyalUsX, MPOSIBISATH TBOPUYECTBO U BOOOpa)keHUE, OBITH
WHUIIMATUBHBIM.

Ogy1aieHUe YHMBEPCAJTbHBIMH PeryJsTHBHBIMU 1eHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISIBICHUS NPOOJIeM U
UX pEIICHUs B )KU3HEHHBIX U YUYCOHBIX CUTYaIUSX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM 1IeNeBble WU
CMBICJIOBbIE YCTAHOBKHM B CBOUX JICMCTBUSAX U MOCTYINKAX O OTHOUICHUIO
K KUBOI MPUPOJIE, CBOEMY 370POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSATENILHO OCYIIECTBIISITh TO3HABATEIbHYIO JESTEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 33]]aUH B
o0pa3oBaTeIbHON IEATETbHOCTH U )KU3HEHHBIX CUTYaLUAX;

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

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacmiMpATh paMKH y4yeOHOro TMpeJMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUM;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CcrocoO0CTBOBaTh  (OPMHUPOBAHUIO U  TMPOSBICHUIO  HIUPOKOU
SPYAUIIMU B Pa3HBIX OOJACTSIX 3HAHUM, IMOCTOSHHO IMOBBIMIATH CBOWU
00pa3oBaTeIbHBIN U KYJIbTYPHBIA 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 MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMI, HUCIOJIH30BaTh 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 TMOHHMMAaThb MHUP C HO3ULUUU JIPYroro
YeJI0BeKa.

HPEAMETHBIE PE3YJIbTATbBI



[IpeametHbie pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uogoruu
Ha 0a30BOM YpPOBHE BKJIIOYAIOT CHELU(PUUECKUE A1 YYEOHOro mpeaIMeTra
«buonorus» Hay4yHble 3HAHUSA, YMEHUS M CHOCOOBI JEWCTBHHA TIO
OCBOCHHIO, HWHTEpPNpeTallui U MNpeoOpa3oBaHUIO 3HAHUM, BUIBI
NEATEIBHOCTHU IO MOJY4YEHUIO HOBOTO 3HaHUSA M NPUMEHECHHUIO 3HAHUW B
pPa3IUYHBIX YYEOHBIX CHUTYallMsIX, a TAaKXE€ B peajJbHbIX >XU3HEHHBIX
CUTyallUsiX, CBSI3aHHBIX C Owuonorueil. B mporpamme mnpeameTHbIe
PE3yJIbTAThl NIPEICTABIEHBI MO r0JIaM 00y4YEeHUSI.

[IpenmeTHble  pe3ylbTaThl  OCBOCHHMS ~ y4yeOHOro  mpeaMera
«buonorus» ¢ 10 knacce NOIKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OUOJOTMU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHHS, O
BKJIQJIE POCCHUICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Oouonoruv, (QYyHKUMOHAIBHOW TPAMOTHOCTH 4YEJNOBEKa /I PEIICHUS
AKU3HEHHBIX 3a/a4;

YMEHHE PACKpPBIBATH COJEpKaHHE OWUOJOTHYECKUX TEPMUHOB U
NOHSITUM: >KU3Hb, KJIETKAa, OpPraHu3M, Merabosn3M (OOMEH BeIIeCTB U
ImpeBpalieHue HSHEPruu), TOMeocTa3 (camMoperyysiius), YpOBHEBas
OpraHu3anus >XUBBIX CHCTEM, CAMOBOCIHPOM3BEICHHE (PEMPOMYKIIUS),
HACJIECTBEHHOCTh, N'3MEHUNBOCTh, POCT U Pa3BUTHUE;

yMEHHEe  M3jlaratb  OWOJOTHUYECKHe  Teopuu  (KJIEeTOYHas,
XpOMOCOMHAsl, MYTallMOHHAs, ILEHTpaJbHas JOTMa MOJIEKYJISIPHON
ouonorun), 3akonbl (I'. Mennens, T. Moprana, H. 1. BaBumosa) u
yuyeHus (0 WEHTpaxX MHOTooOpa3usi U TMPOUCXOKIACHHUS KYIbTYpPHBIX
pactenuii H. 1. BaBuioBa), onpenensaTh TpaHUIlbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJAMH HAYYHOTO TIO3HAHUS B OWOJIOTUU:
HAOJIIOICHUE W OINHUCAaHUE JKUBBIX CHCTEM, IMPOIIECCOB U SIBICHHIA,
opraHu3anyds W  TPOBEJACHUE  OMOJOTMYECKOTO  IKCIEPHUMEHTA,
BBIJIBUKEHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHUMOCTH MEXKITY
UCCIIEIYEMBIMH BEIMYMHAMH, OOBSCHEHHE TMOIYYCHHBIX PE3YJIbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX NOHSATUN, TEOPUN U 3aKOHOB, YMEHUE JEIaTh
BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIETATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KIIETOK
MPOKApUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEILIECTB U MPEBPALLECHUS
SHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U 3HEPreTUYECKOro
oOMeHa, XeMOCHHTE3a, MUTO3a, MEi03a, OIJI0JJOTBOPEHUS, PA3MHOKEHUS,
WHJMBHUIYaJbHOTO Pa3BUTHUS OpraHu3Ma (OHTOrEHE3);

YMEHHE TPUMEHATh TMOJIy4YeHHbIE 3HAHHUS JUIsi OOBSICHEHUS
OMOJOTUYECKUX TMPOIECCOB W SBICHUM, IJISI TPUHATHS TPAKTHUESCKUX
pelieHnid B MOBCEIHEBHOM JKU3HU C LETbI0 oOecriedeHus: 0€30nacHOCTH
CBOETO 370POBBS U 3/10POBbsSI OKPYKAKOUIUX JIOAEH, COOIIOIEHN HOPM
I'PAMOTHOTO IOBEIECHUS B OKPYXKAIOWIEW NMPUPOJHOU Cpeze, IMOHUMAHUE
HEOOXOAMMOCTH UCIIOJIb30BaHUS JOCTHKEHUN COBPEMEHHON OMOJIOTUU U
OMOTEXHOJIOTUH /I PAllMOHATIBHOTO IPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JIE€MEHTapHbIE T€HETUYECKHE 3a/1ayd Ha MOHO- H
IUTHOPUAHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclel0BaHUEe, COCTaBIIAThH



CXeMbl ~ MOHOTHOPUIHOTO  CKpEIIMBaHUS  JJIsi  MpeaCcKa3aHus
HaclieJJOBaHUs MPU3HAKOB y OPTraHU3MOB;

YMEHHUE BBINOIHATh J1A0OpATOpPHBIE M MPAKTUYECKHE pPabOThI,
coOmogaTe MpaBuja Mpu paboTe ¢ Yy4eOHBIM M  JIaOOPaTOPHBIM
o0opyI0BaHUEM;

yYMEHUE KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH HH(POPMALINIO
OMOJIOrMYECKOTO COZEP KaHMsl, BKIIOUAOIIYIO TICEBIOHAYYHBIC 3HAHUS U3
pPa3IUYHBIX HUCTOYHUKOB (CpelicTBA MaccoBOW HHQOpMAIMU, HAYIHO-
MONYJISIPHBIE ~ MaTepualibl), ATHUYECKHE  aCHEKThl  COBPEMEHHBIX
HCCIIeIOBAaHUM B OMOJIOTHH, MEUIIMHE, OUOTEXHOJIOTHH;

yMEHUE CO3/1aBaTb COOCTBEHHBIE MUCBMEHHBIE M  YCTHBIC
cooO1eHust, 00001ass OHOJOTUUECKYI0 WH(OpPMAINI0 U3 HECKOJIbKUX
MCTOYHHUKOB, TPAaMOTHO MCIIOJIb30BATh MOHITUIHBIN anmapaT OMOJIOTHH.

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

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHUCTEME
HAy4YHOT'O 3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHWU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHONW KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PCHHS, O
BKJIaJIC POCCHUHCKMX W 3apyOCKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHUE
Oouosiorny, (QYHKIMOHAIBHOW T'PAaMOTHOCTH YEJIOBEKA JUISl PEIICHUS
KU3HEHHBIX 337124,

YMEHUE PpacKpbIBaTh COJepKaHWE OUOJOTUUECKUX TEPMUHOB H
MOHSATUW: BUJ, TOMYJAIMSA, TEHO(OHI, DBOJIIOIHUSA, IABUIKYIIUE CHUIIBI
(pakropsr) ABOJIOLINH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BUI000pa30oBaHue, SKOJOTHYECKHUE (PaKTOPbI, SKOCUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, PEOYyLEHThI, LENU NHUTAHUS, SKOJIOTMYEecKas MUpaMuna,
ouoreorieHo3, ouocdepa;

yMEHHE M3J1aratb OMOJIOTMYECKHE TEOPHH (PBOJIOLMOHHAS TEOpHUs
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. BepHaackoro), onpenensaTs rpaHUIbl UX TPUMEHUMOCTH
K )KUBBIM CUCTEMAaM,;

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

YMEHUE  BBIAEHATH  CYHIECTBEHHBbIE  MPU3HAKKM  CTPOCHUS
OMONOTUYECKUX  OOBEKTOB:  BHJIOB,  MOMYJSAIUH, MPOAYIECHTOB,
KOHCYMEHTOB, PEAYLEHTOB, OMOr€OLEHO030B U 3KOCHCTEM, OCOOEHHOCTH
MPOIIECCOB: HACIEJCTBEHHON W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHUsA,  MPHUCIOCOOJCEHHOCTH  OPTaHW3MOB,  JEHCTBUSA
AKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI, MEPEHOCA BELIECTB M MOTOKA
SHEPIUM B HKOCHUCTEMAaxX, AHTPOMOTCHHBIX M3MEHEHUM B 3KOCHUCTEMaX
CBOEUM MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHUUECKUX IIUKIIOB B
ouocdepe;

yMEHUE TPUMEHATH [OJYyYCHHbIE 3HAHUS I  OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB W SIBICHUM, HJI MPUHATUS MPAKTHUYECKHUX



pELICHUI B MOBCEIHEBHOM KM3HU C LEIbI0 o0ecredeHus: 0€30MacHOCTH
CBOETO 37I0POBBSl U 3/10POBbsSI OKPYKAIOUIUX JIOAEH, COOMIOIEHU HOPM
IPaMOTHOrO MOBEJIEHUSI B OKPYKAIOIIEH MPUPOJHON cpene, NOHMMaHHE
HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTUKEHUH COBPEMEHHOW OMOJIOTUU
JUISl pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE PellaTh FJeMEHTapHbIe OMOJIOrMUECKUE 3a/1a4M, COCTABIIATh
CXEMBI MIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAaX (II€MU MUTaHUs);

YMEHHE BBINONHATh JIA0OPATOPHbIE M MPAKTUYECKHE pPabOoThI,
coOnogaTe MpaBuja Mpu pabore ¢ y4eOHBIM U J1IaOOPATOPHBIM
o0opy10BaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH HH(POPMAITHIO
OMOJIOTUYECKOTO CO/IepKaHUs, BKIIFOUAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
pPa3IUYHBIX MCTOYHUKOB (CpEICTBa MAaccOBOM HH(MOpMAIMU, HAy4YHO-
NOMYJSIPHBbIE MaTepualibl), paCCMaTPUBaTh TJI0OOATbHBIE JKOJIOTUYECKHE
npoOJieMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOLIEHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCbMEHHbIE M  YCTHbBIC
cooO1eHus, 00001Ias OHOJOTHYECKYI0 HH(POPMAIUI0 W3 HECKOJIbKUX
MUCTOYHUKOB, TPAMOTHO MCIOJIb30BAaTh MOHSATUWHBIN ammapaT OWOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
DJIeKTpOHHbIe (L (POBbIE)
N HauMeHOBaHUE KoauuecTBO 4acoB o0pa3oBaTe/ibHbIE pecypchl
°
. pa3aesioB M TeM
nporpaMmMabl Beero KonTpoJbHbIe IIpakTuyeckue
padoThl padoThbI
bubmmoreka [JOK
1 b
HONIOTHA Kak Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
9 JKuBbIe CHCTEMBI U UX 1 0 bu6moreka [IOK
Opra"u3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 8 1 bubnuorexa [JOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
KuznenesTeabHOCTh bubnuorexa [JOK
4 6 0 :
KJIETKU https://m.edsoo.ru/7f41c292
PasmHoOXeHue u
5 A — 5 1 bu6moreka [IOK
AR https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 U3MEHYUBOCTH 8 1.5 bubmmorexa [IOK
' https://m.edsoo0.ru/7f41c292
OPraHu3MoOB
5 Cenekuust OpraHu3MOB. 3 0 bubnuoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41c292
bu6mmoreka [JOK
8 P
CCPBHOC BpeMiA 1 0 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
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

HauMmenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NnporpamMmbl padoTbI padoTsI
1 DBOJIOIMOHHAS 9 0 1 bu6moreka [IOK
onosorus https://m.edsoo.ru/7f41cc74
Bo3HnukHosenue u Bu6 1OK
HOINOTEKA
2
Da3BHTHE HH3HH 9 0 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel u
3 OKDYKAIOMIAS 5 0 1 bu6moreka [IOK
Py* https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 3KOJIOTUYECKUE 9 0 0 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
5 PesepBHOE Bpemsa 2 0 0 Bubmrorexa ITOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 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 KVIACC

Ne i/ Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Kourpoububie | IIpakTHyeckue
Bcero
padoThI padoThI
bu6moreka [IOK
Buonorus B cucreme
1 a 1 0 https://m.edso0.ru/863e6122
YK https://m.edso0.ru/863e632a
MeToabI TO3HAHUS
YKUBOU TIPUPOIBI.
[IpakTuueckas padota
5 Ne 1 «Mcnonb3oBaHue 1 05 bubnuorexa [JOK
pa3TAYHBIX METOJIOB ' https://m.edso0.ru/863e6122
MpY U3Y4YECHUH
OHMOJIOTUYECKUX
00BEKTOBY
buonornueckue
3 CHUCTEMBEIL, IIPOLIECCEHI U 1 0 bubmotera [JOK
> POt https://m.eds00.ru/863e6564
UX U3Y4EHHUE
XUMHYECKUN COCTaB Bu6 10K
HOJIMOoTEKA
4 .B
[UIeTIH. BoNa 1 1 0 https://m.edsoo.ru/863e674¢
MHHEpaJIbHBIE COJIU
5 benku. CocraB u 1 0 bu6mmoreka [JOK



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

CTpoeHue OeNKOB

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

depmMeHTh —
OMOJIOTUYECKHE
KaTaJn3aTopPHI.
JIaboparopHas paboTa
Ne 1 «M3yuenne

bu6moteka [IOK

6
KaTaJINTUYECKOMN 0.5 https://m.edso0.ru/863e6b72
AKTHUBHOCTH
(dbepmeHTOB (Ha
MIpUMEpPe aMHUIIa3hl
WJTU KaTajiasbl)»
bu6moreka [IOK
7 v o\
[ICBOBL. SHITHH 0 https://m.eds00.ru/863e6870
3 Hyxnennosbie 0 bubnuoreka [IOK
KUCI0Thl. ATD https://m.edso0.ru/863e6d5c
Hctopus u meTosl
9 e —— 0 bu6mmoreka [IOK
v ) https://m.eds00.ru/863e6e88
Knerounas teopus
10 Kierka xak memocrHas 0
JKHBasi CUCTEMaA
Crpoenue
yKapUOTHYECKOU
KJICTKH. bubmuoreka [JOK
11 | JlaboparopHas paboTa 0.5 https://m.edso0.ru/863e6ff0

Ne 2 «3yuenune
CTPOEHUS KIIETOK
pacTeHMi, ’KUBOTHBIX,

https://m.edso0.ru/863e716¢



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
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

rpuboB u OakTepuit
10T MEKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpernapaTax 1
UX OTIMCAaHUE»

12 OOmeH BelecTB Win 0 bubnuotexa [JOK
MeTadoIN3M https://m.edso0.ru/863e766¢
13 doTocuHTE3. 0 bu6mmoteka [IOK
XeMOoCHHTE3 https://m.edso0.ru/863e7c98
14 DHEPreTU4eCcKuil 0 bubnuotexa [JOK
oOMmeH https://m.edsoo.ru/863e7aae
JKy3HEeHHBIN TUKIT
KieTku. Jlenenue
KJIETKU. MUTO3.
JlaGopaTopHnas pabota
15 Ne 3 «HabGmronenune 05 bubmmorexa TTOK
- ' https://m.edsoo.ru/863e7dc4
MHUTO3a B KJIETKAaX
KOHYHKA KOpeIIKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
Buocunres Oenka.
16 Peaxuusa maTpuyHOTO 0 bubmorexa LIOK
H p https://m.edso0.ru/863e796e
CUHTE3a
17 Tpancasanus — 0 bubnuorexa [IOK
ouocuHTE3 OEJIKa https://m.eds00.ru/863e796e
18 | Heknerounsie GopMsI 0 bubnuorexa [IOK



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

KU3HU — BUPYCHI

https://m.edso0.ru/863e7540

DopMBbI pa3MHOKEHUS

bu6mmoreka [IOK

19 ODFAHIAMOB 0 https://m.edso0.ru/863e81b6
p https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 | M
o3 0 https://m.edsoo.ru/863e7f4a
OO6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJIETOK.
Orto10TBOpEHKE. BuG 110K
nOIMOTeKA
21 | Jlab 0
abopatopHas pabota 0.5 https://m.edso0.ru/863e81b6
Ne 4 «3yuenne
CTPOCHHSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»

99 NuauBunyansHOE 0 bubnuoreka [JOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HACJIEICTBEHHOCTH U 0 Eubmrorexa ITOK

A https://m.eds00.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH
HacJe10BaHUs
bubmuoreka [JOK
24 MIPU3HAKOB. 0
https://m.eds00.ru/863e8878
MonorubpuaHoe
CKpEIIMBaHUE
o5 HAurubpuatoe 0 bubmuoreka [JOK

CKpCUIMBAaHHC. 3akoH

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

HE3aBHCHMOTI'0
HacJIeI0BaHUs
IIPU3HAKOB

26

CuenienHoe
HacJieI0BaHHE
MIPU3HAKOB.
JlabopaTtopHnast pabota
Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
TUTHOPUTHOTO
CKPCIIUBAHUS Y
po30¢uIIBI HA
TOTOBBIX
MHUKpOTpenaparax»

0.5

bu6moreka [IOK
https://m.edso0.ru/863e8c60

27

I'enetunka momna.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C TIOJIOM

bu6moreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTD.
HenacnencrBennas
W3MEHYUBOCTb.
JlaGopaTopHas pabota
Ne 6. U3yuenue
MOAU(PHUKAITTOHHOM
W3MEHUYUBOCTH,
MIOCTPOCHUE

0.5

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



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

BAPUALIMOHHOTO psija
Y BApUALIMOHHOMN
KpHBOW»

29

Hacnencrsennas
W3MCHUYUBOCTb.
JlabopaTtopHnast pabota
Ne 7. «Ananus
MyTauun y
po30¢UITBI HA
TOTOBBIX
MHUKpOTIpEIiapaTax»

0.5

bu6moteka [IOK
https://m.edsoo.ru/863e8efe

30

T'eneTuka uenoBeka

bu6moreka [IOK
https://m.edso0.ru/863e8d78

31

Pe3epBHbIit ypok.
O0o01enue no TeMe
«HaciaencTBeHHOCTE U
H3MEHYHUBOCTD
OpraHU3MOBY

32

CGJ’IGKHI/IH KaK HayKa u
mpouecc

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

33

Metoasl u
JIOCTHKCHMS
CEJIEKIIMU PACTeHUI 1
JKMBOTHBIX

bubmuoreka [JOK
https://m.edso0.ru/863e9214

34

buoTexHonorus kak
OTpacib
IIPOU3BOJICTBA

bu6mmoreka [JOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

Ne n/m Tema ypoka

KoaunuecTBo 4acos

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Kourpoububie | IIpakTHyeckue
Bcero
padoThI padoThl
1 DBOJIONHS 1 METOIbI 1 0 bu6moteka [IOK
€€ N3y4eHUS https://m.edsoo.ru/863ea20e
Ucropus pazsutus
2 MIPENCTABIEHHUN 00 1 0 bubmmorexa LOK
P https://m.eds00.ru/863e9570
IBOJTIOIIAN
bu6moreka [IOK
3 M
HIPOIBOTIONHA 1 0 https://m.edsoo.ru/863e9cle
[Monmynsuus kak
3JeMEHTapHas
eIMHHUIIa BUJIa U
3BOJIIOIUH. EuG OK
4 JlaGopaTopHas pabota 1 05 nomotexa L
https://m.edso0.ru/863e99c6
Ne 1 «CpaBHenue
BHUJIOB 10
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
BUKYILIUE CUITBI
5 gneMZIIia _— 1 0 bubnunoreka [JOK
P https://m.edsoo.ru/863e9da4
(baxTOpBI) BOJIIOLIUU



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

EcrectBennsiii 0T60p
u ero GpopMel

bubnuoreka [IOK
https://m.edsoo.ru/863e9ed0

Pe3ynbTaTe!
HBOJIIOIUH:
MIPHUCTIOCOOJICHHOCTD
OpPraHu3MOB U
BUJI000pa30BaHueE.
JlabopaTtopHnast pabota
Ne 2 «Onucanue
MIPUCTIOCOOIEHHOCTH
opranusma u eé
OTHOCHTEIIHOTO
XapakTepa

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu
MaKpO3BOJIIOIUU

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

Heob6parumocth
IBOJTIOIUH

10

Hcropus xu3Hu Ha
3emMmiie 1 METOIBI €€
H3Yy4YEHUS

11

I 'ummoresnl
MPOUCXOXKACHUS
JKA3HU Ha 3emiie

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

12

Pa3Butue xu3Hu Ha
3emiie 1o 3paMm U
nepuoiam

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



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTalbI
9BOJIIOIUH

PaCTHTEIHHOTO U
KUBOTHOTO MUpA.

bu6mmoreka [IOK

13 | Ilpa eckast pabota
pajrireckas paoot 0.5 https://m.edsoo.ru/863ea8bc
Ne 1 «M3yuenne
HNCKOITaEMbIX OCTAaTKOB
pacTEeHUN U KUBOTHBIX
B KOJUICKIIHSIX)
14 CoBpeMeHHas cucrema 0 bubnuorexa [JOK
OpPraHN4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa 0 bu6mmoreka [IOK
(anTpOTIOTECHE3) https://m.edsoo.ru/863eac2c
BIDKYIIIHE CHIIBI
16 f(lbaKT(})’HiI) 0 bu6moreka [IOK
P https://m.edsoo.ru/863ead44
aHTPOTIOTeHE3a
O
17 CHOBHBIE CTa/IUH 0
ABOJIIOLIMH YE€JIOBEKa
UYenoBeueckue packl U
18 | mompommse 0 bu6moreka [IOK
PHPOA https://m.edso0.ru/863eaea?
aJanTaiy YeJI0BeKa
PesepBHbIit ypok.
O000111eH1E IO TEME
19 | «Bo3HUKHOBEHUE U 0

pa3BHUTHE KU3HU HA
3emie»



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoJIorus Kak HayKa

21

Cpenpl oOuTaHus U
HKOJIOTUIECKUE
(baxTopsI

bu6mmoreka [{OK
https://m.edsoo.ru/863eafec

22

AOGuoTuyeckue
(bakTopsbI.
JlabopaTtopHnast pabota
No 3.
«Mopdonornueckue
0COOEHHOCTH
pacTeHui U3 pa3HbIX
MECT OOUTaHUS.
JlaGopaTopHnas pabota
Ne 4. «BnusiHue cBeta
Ha POCT U pa3BUTHE
YEepEeHKOB KoJeycay

0.5

bu6moreka [IOK
https://m.edsoo.ru/863eb10e

23

buotnueckue
(hakTopsI

bu6moreka [IOK
https://m.edsoo0.ru/863eb348

24

ODKOJIOTHYECKHE
XapaKTePUCTUKU
MOMYJISALUAH.
[TpakTrueckas paboTa
Ne 2 «Toacuér
IJIOTHOCTH MOMYISUN
Pa3HbIX BUJOB
pacTeHun»

0.5

25

CooOmiecTBa

bu6mmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

OpPraHu3MOB —
OMOIIEHO3

https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKUE
CHCTEMBI
(3K0CcHCTEMBI)

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TOKA3aTEHN

DKOCUCTEMBI.
OKOJOTUYECKUE

nupamubel. CBolicTBa

9KOCHUCTEM.
Cykueccust

bu6morteka [IOK
https://m.edsoo.ru/863eb5fa

28

[Ipuponusie
9KOCUCTEMBI

29

AHTpOTIOT€HHbIE
HKOCHCTEMBI

30

buocdepa —
rjio0agpHas
3KOCUCTEMA 3EMITU

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIIECTBOBAHHUS
orocdepbl

bu6moreka [IOK
https://m.edso0.ru/863ebd16

32

YenoBeuecTBO B
ouochepe 3emnu

33

CocymiecTBoBaHue
MIPUPOJIBI U
4yelnoBeYecTBa

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



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

PesepBHBIl ypOK.
O06o00uIeHne TEMBI

34 | «CoobiecTBa 1
JKOJIOTHYECKHE
CUCTEMBD»
OBIIEE KOJIMYECTBO
YACOB I10 34 2.5

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI151 YYEHUKA
* buonorus, 11 knacc/ bensie [1.K., bopoaun [1.M., demmiui ['M. u
npyrue; nox penakunen bensesa JI.K., JIpiMmmna I'.M., AkunonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

» buojorus. O6mas 6uomaorus, 10 knacc/ CuBoriasos B.1.,
Aracdonosa U.b., 3axaposa E.T., O011iecTBo ¢ OorpaHMu4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkiinoHepHoe 00111eCTBO

«HS,ZI&TGJILCTBO ((HpOCBGIIICHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Pa6ouas Terpaawr mo 6uonorun 10-11 kmacceel nox penakiueit J1.K.

bensgesa u I'.M. JIpiMimuna

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHU UHTEPHET
bubnmmoreka IHOK






