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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke MporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
OTpeJIeNIeHHs] MOAX0/I0B K (POPMUPOBAHUIO COJEpKaHUs y4eOHOro mpeaMera
«buonorus» cocrtaBunu: KoHuentyanbHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, coAepKaHus, pe3yJbTaToB OOyYeHHsS U
TpeOOBaHUM K YPOBHIO IMOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HENSIX
U TPUHITUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO
obmero oOpazoBanusi B Poccuiickoii ®denepanuu, a Takke TIOJIOKEHUS O
cnenuduke Ouosoruu, € 3HAYCHUW B TO3HAHUM >KUBOW MPUPOIBI U
o0ecreyeHnu CyIecTBOBAHMS YeIoBeueckoro oomuectra. CoriiacHo Ha3BaHHBIM
MOJIOKEHUSM, ONPECICHbl OCHOBHBIE (DYHKIIMMU MTPOTPaMMBbl IO OMOJIOTUHU U €€
CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T TpeACTaBICHHE O IeniaX, 00 oOuen
cTpaTeruv OOY4YeHHUs, BOCIUTAHMS U PA3BUTHS OOYYAIOIIUXCS CPEICTBAMHU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTenbHOE MPEAMETHOE
collepKaHHe, €ro CTPYKTypY, pachpeieiieHne Mo pas3ieiaM M TeMaMm,
PEKOMEHIyEeMYIO TTOCIIEIOBATEIbHOCTh H3YUEeHUsI y4eOHOT0 MaTepHalia ¢ y4éTom
MEXMPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvme mno OuONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEeIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEATeIIbHOCTH/YU4eOHBIX JMEUCTBUH 0O0YYalOmMXCS MO OCBOSHUIO COJIECPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme o 6momnoruu (10—11 kiraccel, 6a30BbIi YPOBEHD) peaii30BaH
MPUHIUI TPEEeMCTBEHHOCTH B W3Y4Y€HWUW OHMOJIOTHUH, Oyiaromaps 4emy B HeEl
MPOCMATPUBAETCA HAMPABICHHOCTh HA PA3BUTHE 3HAHWMA, CBSI3aHHBIX C
dbopMHUpOBaHMEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAIIMN JIMYHOCTH, SKOJIOTMYECKOrO0 MBILIUIEHUS, MPEACTABICHUN O
3I0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIIEHUEM K OKPY>KAIOIIEeH MPUPOTHOM
cpene. [loaToMy Hapsiy ¢ M3ydyeHHEM OOIEOHOJOTHYECKUX TEOPHH, a TaKKe
3HAHUN O CTPOEHUU >KUBBIX CHUCTEM Pa3HOTO paHra M CYHUIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX MIPOIIECCOB B MPOrpamMme 1o OMOJIOTHH YACICHO BHUMAaHUE
WCIIOJIb30BAaHUIO TOJIYYEHHBIX 3HAHUN B IMOBCEIHEBHOMN KWU3HU ISl PELICHUS
MPUKJIATHBIX 33/1a4, B TOM YHCIE: MPO(PIIAKTUKH HACIEICTBEHHBIX 3a00IeBaHII
YeJIOBEKa,  MEIUKO-TEHETHMYECKOTO  KOHCYJIbTUPOBaHMS,  OOOCHOBAHUS
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AKOJIOTUUYECKH 11e71eCO00pa3HOro MOBEICHHS B OKPYXKAIOIIeH MpUPOIHOM cpee,
AHAIM3a BJIUSIHUS XO3AMCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA HA COCTOSIHUE
MPUPOJIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIaTHOU
HalpaBJIEHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS YCIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4  IIKOJILHOTO OMOJOTHMYECKOTO O0pa3oBaHMs, KOTOpas IMpejrnoiaraet
dbopmupoBaHue y 00y4arOnIuXxcsi CIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa obecnieunBaeTr GopMupoBaHUE y 00y4arOUIMXCS MPEICTABICHUNA O
HAy4YHOU KapTUHE MUpPA, PACIIMPSIET U 0000IIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro oobpasa
KU3HHU, DKOJIOTUYECKOTO MBINUICHUS, IIEHHOCTHOIO OTHOIICHUS K JKHBOU
IPUPO/IE U YEITOBEKY.

Bonbioe 3HaueHre OMOJIOTHST UMEET TakKe sl peIIeHUsI BOCTIUTATEIIbHBIX
M Ppa3BUBAIOIIMX 3aJlad CpeJHero ooOmero o0pa3oBaHMs, COLUAIU3ALUN
oOydaromuxcsa.  M3ydenwme  Ouonoruu  oOecrieyuBaeT  YCJIOBHS s
(bopMHUpPOBaHUS MHTEIJUIEKTYabHBIX, KOMMYHUKAIIMOHHBIX U HHPOPMALIMOHHBIX
HABBIKOB, 3CTETUYECKOMN KYIbTYphI, CIOCOOCTBYET UHTETPAIIMH OUOIOTMYECKUX
3HAHUM C TIPEACTABJICHUSIMHU M3 JAPYIMX y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢usuku, xumuu U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O TpeAHA3HAYCHUU
yueOHOro mnpenMera «bUONOTUS» COCTaBUIM OCHOBY JUISL OIpEAeNieHUs
MOJIXOJIOB K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0 COJIEPKAHUS, MPEACTABICHHOTO B
mporpaMMe 1o OHOJIOTHH.

OTt60p comepskanus yueOHOro npeameta «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C TMO3UIMKA KYJIbTYPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaromniuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi OOMIEH KyJIbTYPBI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIICH MTPUPOIHON Ccpejie, BOCTpEOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHUECKON nesreabHocTr. Oco00e MECTO B 3TOM CHCTeMe 3HaHUH
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM i
dbopMupOBaHUS IPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYIHON KapTHHE
MHpa U LEHHOCTHBIX OPUEHTALUSIX JUYHOCTH, CHOCOOCTBYIOIIMX I'yMaHU3allUU
OMOIOTHYECKOTO 00pa30BaHMS.

CrpykTypupoBaHuEe COJEpkKaHUs Y4eOHOTO MaTephayia B MporpaMme Io
OMOJIOTMM OCYIIECTBIEHO C YY€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00
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OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aluu
U BBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeaMeTra
«buonorus» BBIIEIEHBI CIECIYIOIINAE CONEpPKATEIbHbIE JIMHUN: «buonorus kak
HayKka. MeToJpl HaydHOTo No3HaHus», «KileTka kak OHojornyeckas cucteMa,
«OpranusMm Kak Ouosoruyeckas cucremayn, «CucrtemMa U MHOrooOpasue
OPraHWYECKOr0 MHpPa», «OBOJIOLUSA KUBOU NPUPOABD», «IKOCUCTEMBI U
MIPUCYIIIME UM 3aKOHOMEPHOCTH.

Lens u3ydenust yuebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIaJICHUE OOYYalolMMUCA 3HAHUSMH O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3aliyd >KUBBIX CHCTEM pAa3HOTO paHra M MNpUOOpeTeHHue YMEHU
UCIIOJIb30BaTh 3TH 3HAHUS NIl TPAMOTHBIX JCHCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOM MPUPOJIBI U PELICHUS Pa3IUYHbIX )KU3HEHHBIX TPOOIIEM.

JlocTrkenue 11eu n3ydeHus: yueonoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeunBaETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE 00YYAIOUUMUCA CUCTEMbI 3HAHUUA O OMOJIOTMYECKUX TEOpPHUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, MPaBWIAX, CIyXallUX
OCHOBOH 711 pOPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MUpa, O METOJaxX Hay4YyHOro TO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPAa3HOTO YpPOBHS OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OUOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHaliM3a JIaHHBIX O MYyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MIEH U MOAXOAOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINY;

CTAaHOBJICHHE Yy oOydJarmuxcs OOmer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSICHATH H  OIICHUBATH  SBIICHUS
OKPYXKAIIIEro MHUpa >KMUBOM NPUPOJABI HA OCHOBAaHMM 3HAHUM M OIbBITA,
MOJIYYCHHBIX MPU U3yYECHUN OMOJIOTUH;

GopmMupoBaHue y O0O0y4arOUIMXCSs YMEHHUHM WLIIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAHUU B NMPAKTUUYECKON AEATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOT Uil U arpoOMOTEXHOIOTU;

BOCIIMTaHUE YOEKIEHHOCTH B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KHBOM
NPUPOJIbI, HEOOXOAMMOCTH O€peXHOro OTHOUIEHUS K Hel, coOioneHus
TUYECKUX HOPM IPHU MPOBEACHUH ONOJIOrMUECKUX HCCIIEOBaHUII;

OCO3HAHHME LIEHHOCTH OMOJOTMYECKWX 3HAHMM ISl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, 1711 (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PECHHS,

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNA U YMEHUW B MOBCEIHEBHOW >KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH IO OTHOIIEHHIO K OKPYIKAOIIEH



http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U  COONIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOuiero obpaszoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISETCS 00SI3aTEIbHBIM YYCOHBIM IIPEIMETOM, BXOSAIIUM B
COCTaB MpeaMETHOM 001acTh «ECTeCTBEHHO-HAYYHBIC PEIMETHIY.

Jns  wzydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0o OOIIero
oOpazoBanus otBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegeno), B 11
kinacce — 34 gaca (1 gac B Hezelo).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHUKOH, 3CTETUKOU U
npaBoM. Ponb Ouonorun B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUST JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIIEPUMEHT,
omHucaHue, W3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konbsuos, /Ix. Yorcon u ©.
Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

XKupbie cucrembl (OMOCHUCTEMBI) KaK MpPEIMET HU3YYCHHsS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CpoiicTBa OmocucteM U HuX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbIH, OpPraHU3MCHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OmochepHbIii.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIE IPU3HAKH KU3HWY, «Y POBHH OpraHU3alUN
YKABOU IIPUPOIBI.

O6opynoBanue: Moenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIIMKM BOABI M MHMHEpAJbHBIX BEIIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHune 0eaK0B. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamennmble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
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YeTBEepTUYHAsA CTPYKTypa). XHMMHUYECKHE CBOWcTBa OenkoB. buonmorunueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonorudeckue katanuzatopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuuduunocts. KodepmenTtsl. ButamuHsi.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHeHUE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuaer — MoHOMEpBI
HyKJIenHOBbIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hutonorns — Hayka o Kierke. KierouHas Tteopuss — mpumep
B3aMMOJICHCTBUS HIed U (DAKTOB B HAYYHOM TMO3HAHUU. METOIbl H3y4YeHUs
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHYecKass W Mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
dbyakauu. [Tnazmarnaeckas memOpana, e€ cBoiicTBa u GyHkIuu. L{uTomiasma u
e€ opranouasl. OnHOMeMOpaHHbie opranou sl kietku: JI1C, anmapat ['onsmku,
nu30coMbl. [loayaBTOHOMHBIE OpraHOMABI KJIETKU: MHUTOXOHJPHUH, IJIACTHJIBI.
[Ipoucxoxxnenne MUTOXOHAPUN W TuacTul. Buasl tmactun. HememOpanHbIe
OpraHOWJIbl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LIEHTPUOJU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaTopHslil HeHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.
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Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOWU
npupojie», «PacnpeneneHne XUMUUYECKUX JIEMEHTOB B )KUBOU MPUPOE».

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue pepmenta», «Hyknennosbie kucnoTel. JJHK», «Ctpoenue
Monekyinsl AT®», «CrTpoeHuE >YKapUOTHYECKOW KIETKM», «CTpoeHHe
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIOJICHNN, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHasi pabora No 2. «M3ydyeHue CTpOoCHHUSI KJICTOK PACTEHUI,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMWISIMS (PHEpreTHUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOTO IMpoliecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMHOBas ¢a3bl ¢doTocuHTe3a. Peaknun
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMiIe.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTUYeCKUil KOJ U €ero
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cBoiicTBa. Tpanckpunuus — matpuusblii cuaTe3 PHK. Tpancnsauus — 6uocunres
Oenka. Ortanbl TpaHcasuuud. KomupoBanuwe amunHokucior. Pons pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
Bupycamu. Bupyc nmmynoaedunura yenosexa (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: « Tunel nuTanusy, «Metabonuzmy», «MUTOXOHIPHUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoeHne U (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYcCa
CII1/da, 6axrepuodaray, «Pemnuxamus JHK».

O6opynoBanue: Mmojenu-anmaukanuu «Y nsoenue JIHK u Tpanckpumims»,
«buocuntes 6enkay, «CTpoeHue KIETKU», MoJelb cTpykTypsl JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounsrii Uk, WM >KU3HEHHBIM MUK KiIeTku. WHTepdaza u MUTO3.
[Ipoueccrl, nmpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHII.
JIUTIonaHBIE M TaIJIOWAHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Cranun mutosza. [Iponeccel, mpoucxoasdiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi ruO€Nb KJIETKHA — arlomTo3.

@opMbI  pa3MHOXXEHUS OpPraHU3MOB: O€cCIoyioe © TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJABOE, TIOYKOBAHHME OJHO- W
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOXkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu meiosa. IIpoueccsl, mpoucxoadiine Ha CTaausxX Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. brnonormyeckuii CMbICT H
3HA4YECHUE MEH03a.

I'amerorenes — mporecc 00pa30BaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKHU U AMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
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KJIETOK — raMeTr (CrepMaTo30muj, SHULEKIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOEHHUsS SHUUEKIETOK M crepMaro30uaoB. OII0J0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOieHue, ractTpyisinus, opranoreres. [loctamOpuonanbHoe pazBuTHE. THUIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (JIMYruHOuYHOE). Brnusuue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pazButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «J/lenenue knetku Oakrtepuil», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kietounsiii ukny, «Pemnukanus [JJHK», «Murtosy,
«Meio3zy», «lIpsamoe n HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbl  «CriepMaTo30uabl
MJIEKOITUTAOIIETO», «SIHLIeKIeTKa MIIeKoTUTatomero», « Kapruoknnes B kjaeTkax
KOpEIIKa JIyKa», MarHuTHasi MOJENb-alIuIuKanus «JlejeHue KIeTkn», MOJIEeIb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIIpEapaTax».

JlabopatopHast pabora Ne 4. «/3ydeHune CTpoeHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer m 3amaunm reHetuku. Vcropuss pasButuss reHetuku. Poib
LUUTOJIOTUA M 3MOPHUOJIOTUU B CTAHOBJIEHHUHM T€HETUKH. BKiaj poccuickux u
3apyOeKHBIX  YY4€HBIX B  pa3BUTHE TEHETUKU. METONbl  TeHETUKU
(TMOPUIONOTUYECKUN,  HUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThnuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHMS  TMPU3HAKOB, yCTaHOBIEHHble [
Meunnenem. MoHOTHOPHUAHOE CKpeNIMBaHUE. 3aKOH €IUHO-00pa3usi THOPHUIOB
MepBOoro mnokojeHus. I[IpaBuino TOMHHUPOBaHMS. 3aKOH paCIICTUIEHUS
npu3HaKkoB. ['unoresa yuctotel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.
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JlurnbpunHoe CcKpeluBaHuWEe. 3aKOH HE3aBUCUMOTO  HAacJeJI0BaHUs
npu3HakoB. lluToreHeTnyeckue OCHOBBI ~ JTUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpeIIMBaHUS ISl OMPEIeSICHUs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUCIUICHHOMY HACJE€JOBaHHWI0O TeHOB. HapylieHue cuenjaeHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ eHeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHble MW TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

N3MeHYHUBOCTS. Bupr U3MEHYUBOCTH: HEHACJIEICTBCHHAs u
HaclieACcTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg H
BapualMoHHas kpuBagd. Hopma peaknuu npusHaka. KonauuecTBEeHHBbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MCHUYMBOCTH.

HacnencrBenHasi, uiau reHOTHUIIMYECKas, M3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTanmoHHass W3MEHYMBOCTh. Kiaccudukanus wmyTarui:
TE€HHbIC, XPOMOCOMHBIE, TEHOMHBIE. YacToTa U MPUYUHBI MyTalluii. MyTareHHbIe
¢dakTophl. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIEICTBEHHON M3MeHYMBOCTH H.
H. BaBuioga.

BnesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka denoBeka. Kapuorun yenoBexa. OCHOBHBIE METOJIbl T'€HETHUKU
YyeJ0oBeKa: reHeaJIorn4ecKui, OJIM3HEIIOBBIN, IIUTOIeHETUYECKHH,
OMOXMMUYECKUH, MOJIEKYyIsipHO-TeHeTHdeckuil. COBPEMEHHOE OIpeeICHNe
FEHOTHIIA: NMOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIE C
nomoiisio IT[P-anamn3a. HaciencTBenHble 3a00sieBaHUs YEIOBEKA: TI'€HHEIC
Oosie3Hu, O0JIE3HN ¢ HACIICICTBEHHOMN MPEeapacioioKeHHOCThIO, XPOMOCOMHEIE
oonme3nu. ComaTWyeckWe W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBET 310pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux OoJie3He. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TPEAOTBPAIICHUM W JICUYCHUH TE€HETUYECKUX
3a00J1€BaHMH YEI0BEKA.

JdeMoHCcTpanum:

[Toptpetsr: I'. Mennens, T. Mopras, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.
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Tabmumpt u  cxembl: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U  €r0
IUTOT€HETUYECKAas: OCHOBA», «3aKOH PACHICIJICHHS M €ro LUTOTCHETHYEeCKas
OCHOBa», «3aKOH YHUCTOThI Tramer», «JlurubpuaHoe  CKpenIuBaHHEY,
«lluTomoruyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMoOIEeNCTBUE aJUICNIBHBIX TI'E€HOB», «l'€HeTuYeckue KapThbl PACTEHHUM,
KUBOTHBIX M YEJIOBEKa», «l'€HeTnka mosia», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukalmonHas U3MEeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «['eHeTuka rpymnn KpoBu», «MyTallMOHHAsI U3MEHYUBOCTHY.

O6opynoBaHue: MoAeNH-anIUIMKa «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe pomuuupoBaHue», «JurubpumgHoe ckpemniuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON M MuUKporpenapar «Jlpozodwuray (Hopma, MyTanuu
(bopMBI KPBIITLEB M OKPACKU TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaboparopHass pabora Ne 6. «M3yuenue moauUKAITMOHHON
U3MEHUYHUBOCTH, IOCTPOCHUE BAPUALMOHHOIO PSAJla U BApUALIMOHHON KPUBOM.

JlaGoparopnas padota Ne 7. «AHaNHU3 MyTaruil y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue M aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOXKICHUE CENEKIIUU U TOMECTUKALIMS.
VYyenne H. WM. BaBunoBa o0 IeHTpax MNPOUCXOXKICHUS H MHOT000pasus
KyJIbTYPHBIX pacTeHU. LIeHTpbl IPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHBIE METOIbI CEJIEKITNU. MacCOBBIN U HHIUBUIYAIbHBIA OTOOPHI
B CEJICKIIUHM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoacTBEHHOE
ckpemmBanue — WHOpuAWHT. YUnctas nuausg. CKpeniuBaHUE YHCTHIX JIMHUMA.
I'eTeposuc, nim rubpuanas cuna. HepoacTBeHHOE CKpelMBaHie — ayTOPUIUHT.
Otpnanénnas ruOpuamnzauuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUSI CENeKUMU PACTEHUM, XKUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonorust kak orpacib Ipou3BOACTBa. ['eHHas MHXkeHepus. DTarbl
co3nanust pekomOuHantHOM JIHK u TpaHcreHnnix opraHu3moB. KierouyHas
nHxkeHepusa. KietouHble  KynbTypbl. MHKPOKIOHAJBbHOE  Pa3MHOXKEHHUE
pacrenuid. KioHMpoOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
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OpraHU3MOB. OJKOJOrM4yeckue u 3tuyeckue npodiemel. MO — reHetudecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®.
HBaHOB.

Tabmuupel u cxembl: Kapta «LIeHTpbl MPOUCXOXKAEHUS U MHOTo0Opa3us
KyJbTYpHbIX pacteHui», «llopoapl goMamHMX KUBOTHBIX», «Copta
KyJbTYPHBIX pacTeHu», «OTnanéHHas ruopuausamnus», «PadoTel akagemuka M.
®. HMsanosay, «llomummonausy», «OOBEKTBHI OHMOTEXHOJIOTHNY, «KieTouHbIe
KyJbTYpPBI H KIIOHUPOBaHKE», «KKOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM IUIOJOB M KOPHEIUIOAOB JUKUX (GOpM U
KyJbTYPHBIX COPTOB pacTeHuit, repoapuit «CenbCcKOX03sIICTBEHHbIE PACTEHUS.

JlaGopaTopHblie M MpaKTH4YeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METO/ABI U JOCTHUIKEHHS CEJEKIUH PACTEHUN U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, IieMeHHylo  (epmy,
COPTOMCTBITATEIHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0paTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[IpeanochIKu BO3HUKHOBEHHSI SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHre 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTHX HAYK.

CBugerenscTBa 3BoONIOLMU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
TOSIBJICHHSI BUJOB B TAJICOHTOJIOTMYECKOW JIETONMMCH, TMEPEXOIHbIE (POPMBI.
buoreorpaduyeckue: cxomcrBo u paziaumuue GayH u ¢GIOp MATEPUKOB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMs SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAJOTUYHBIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEIACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y BCeX
OpraHU3MOB.

OpomonmonHas teopusi Y. JlapBuna. IIpeAnochliKM BO3HUKHOBEHUS
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIMU BUJIOB O JlapBuHY (M30BITOUHOE
Pa3MHOXKEHHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOTPEAEIEHHAS N3MEHYUBOCTD,
O0opnOa 3a CylecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckast Teopus 3Boionuu (CTI) u e€ 0OCHOBHBIE MOJIOXKEHUS.
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MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJIOLUU.

JIBrxyiue cuibl ((pakTophl) 3BOJIIOLMHU BUJOB B IpUpoe. MyTallnOHHBIHI
poLecc 1 KOMOMHATUBHAS MU3MEHYMBOCTH. [lonmysiliMOHHBIE BOJHBI U Apend
reHoB. M3oasuus u Murparus.

EctecTBeHHBIil 0TOOp — Hampapisiomui ¢Gaktop 3BoIOUUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[Iprcnoco6IeHHOCTh OPraHM3MOB Kak pe3yibTaT 3Bosoluu. [Ipumepsl
OpUCTIOCOOJIEHUI Y OPraHu3MOB. ApOoMOP(O3bl U UNO-aJaNITALIUH.

Bun wu BunmooOpazoBanme. Kpurtepuu Buma. OcHOBHbIE (HOpPMBI
BU000pa30oBaHus: reorpauueckoe, IKOJIOTUIECKOE.

MakpooaBomonus. Dopmbl  sBOMIONIMU:  pusleTHYECKas, JUBEPreHTHAad,
KOHBEpIeHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BOIIIOIMY.

[Ipoucxoxnenue oT HECIEeLMATN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

[Toptpetsr: K. JIunnei, K. b. Jlamapk, U. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromep, A. H. CeBep1ios.

Tabmuupr u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emiiey,
«3apOoIbIIIN MTO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukcy, «PopMbl 0OpbOBI 3a
cyliecTBoBaHue», «EcrtectBeHHbIi 0TO0pPY», «MHOTr000pa3re COpToB pacTeHUI»,
«MHoroo6pasue  mopoJ  KUBOTHBIX», «llomymsmuu», «MyTtanuoHHas
U3MEHUYUBOCTBHY», «Apomopdo3bl», «Uanoagantanumny, «O01mas nereHeparus»,
«/IBmxymue cunbel sBostonuny, «Kapra-cxema mapmipyra nyremiectBus Y.
JHapsuHay, «bopnba 3a cymecTBoBaHue», «IIpHUCIIOCOOICHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBanue: KOJJICKIIUS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op TUTOJIOB M CeMsH, KoJeKusa «lIpumepsl 3alUTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIE HAMPABICHUS IBOJIOIHUNY, O0BEMHAS MOJIETh
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, Kouiekius «DopMbl COXpPaHHOCTH
HMCKOIIA€MBIX JKMBOTHBIX M pacTeHHi», Mozaenp ammummkanusa «llepekpéct
XpOMOCOM», BIIaxHble mnpemnapatbl «Pa3zButue Hacekomoro», «Pa3Butne
JSATYIIKA», MUKpoTpemnapart «J{po3odumna» (Hopma, MmyTaruu (OpMbI KPEUTHEB U
OKpacKH Tena).

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

Jlabopatopnas pa6ora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUION.
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Jlaboparopnas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OPraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pasBUTHE KM3HHM HA 3emuie.

JloHay4YHbBIE MPENCTABICHUSA O 3apPOKICHUM XU3HU. HaydHbple rUnmoTe3bl
BO3HUKHOBEHHUSl KM3HM Ha 3emiie: abHOoreHe3 W MaHCHEepMUs. XUMUYECKas
HBOJIIOIUSI. AOMOTEHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIIEpUMEHTAIBHOE TMOJATBEPKICHUE XUMUYECKOW dBosfouuu. HauvanbHble
sTanbl Ouosornueckoi sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PasButre xu3HM Ha 3emiie o spam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. [laneos3oiickas spa u e€ mepuoaAbl: KEMOPHUICKUIA,
OPZIOBUKCKHH, CUITYPUNCKUHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUM.

Me3o3o0Kckas 3pa ¥ €€ NepruoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiitHo3olickass 3pa W €€ Tepuoabl: MaJCOreHOBBIA, HEOTCHOBBIN,
AHTPOINOT€HOBBIM.

XapaKTepUCTUKA KIMMaTa U reoJIOTHYeCcKuX npoueccoB. OCHOBHBIE ATaIIbl
ABOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U
AKUBOTHBIX. [losIBJIEHME, pacUBET U BEBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaKeHHe 3BONOLMH. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIOIMS YeJIOBEKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHHil
0 MPOUCXOXKIEHUU 4YesloBeKa. MeToabl u3ydueHus: aHtpororeHe3a. CxoacTBa H
pa3inuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YETIOBEKa.

JBwxkymme  cwibl  (pakTopel)  aHTpomoreHesa.  HacieacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH oTOOp. OOIIecCTBEeHHBIM 00pa3 >KU3HH,
U3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHHUE, PEYb.

OcCHOBHBIE CTaguM W BETBH DSBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH,
Uenosek yMmenbld, YenoBek NpAMOXOIAIIUM, YenoBeK HeaHIECpPTaIbCKUM,
UYenosek pasymHbid. Haxonku MckonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
001acTh pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OpYIusl.

Yenoseueckne packl. OCHOBHBIE OOJBIIME paChl:  E€BPOICOHIHAS
(eBpasmiickasi), HErpo-aBCTpajJOuJiHasl (PKBaTOpUalbHAasA), MOHIOJIOUIHAS
(a3marcko-amepukaHckas). UYepTbl NPUCHOCOOJEHHOCTH  IPEACTABUTENEH
YEJIOBEYECKUX Pac K YCIOBHUAM CYIIECTBOBAaHMs. EIMHCTBO 4EIIOBEUYECKUX paC.
Kputuka pacusma.

JdemoncTpanum:
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[Toptpetsr: ®@. Pequ, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3aukHoBeHne COIHEUHOM CHCTEMbI», «PasBurune
opraHuueckoro wmmupa», «PactutenbHas kietka», <« KuBoTHas KJeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHasi CUCTeMa OPraHUYEeCKOTO MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKa U UYeJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAXOJOK IIPEIAKOB
COBPEMEHHOI0 4YelIoBeKa», «JlpeBHelue moan», «/pesuue moany», «llepBbie
COBpPEMEHHBIE JII0IN», «HeaoBeuecKnue pach».

O6GopynoBanue: wmymsoku — «IIpoucxokaeHue  denoBeka»  (OrOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPOIA, HEaHIepTablla, KPOMAHbOHIIA), CJICTKUA WJIU
U300pakeHUsT KaMEHHBIX OpPYAMHM TMEePBOOBITHOTO ueloBeKa (KaMHU-UOMIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOrHYeckas TaOnuia, KOUICKIUS «Dopmel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTuueckast padota Ne 1. «3ydyenne uckomaemMpIx OCTaTKOB PaCTEHUN U
KUBOTHBIX B KOJUICKITASIX.

DKCKypcusl «IBOJIOIMUSA OPraHUYECKOr0o MUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIA U KpaeBETIECKUN My3el).

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

OKoJIorMsl Kak Hayka. 3ajadyd U pasfenbl  dKoJoruu. MeTtonsl
AKOJIOTUYECKUX HCCIEOBaHUM. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenpl obuTaHusl OPraHU3MOB: BOJIHASL, HA3€MHO-BO3/AYIITHAS, TTOUYBEHHAS,
BHYTPUOpPraHW3MEHHAs.

Oxkonorudyeckue ¢dakropbl. Kimaccupukanus sKoJoTHUecKux (HaKTOpPOB:
abuotnyeckrue, OWOTUYECKUE U aHTPONOTECHHbIC. [leHiCTBHE HSKOIOTHMYECKHUX
(aKTOpOB Ha OPTraHU3MBI.

Abuotnueckue (bakTophI: CBET, TEMIIepaTypa, BJIAKHOCT.
dotonepuoausm. IlpucnocobieHnuss OpraHU3MOB K JSHCTBHIO aOHOTHYCCKHX
¢dakropoB. bruonornueckre puTMBI.

buotnueckue  ¢aktopbl. Buasl  OMOTHYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHIIUS, XUIITHIYECTBO, cMMOMO03 1 ero ¢popMel. [lapazutnsm, koonepanus,
MyTyaJIu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEeUTpaM3M. 3HauYeHUE OWMOTHYECKHMX B3aWMOJICHCTBHI ISl CYIIECTBOBAHUS
OpPraHMU3MOB B MPUPOAHBIX COOOIIIECTBAX.
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DKOJOTHYECKHE XapakTepUCTUKU mnonynasuud. OCHOBHBIE TOKa3aTelu
MOMYJNAINNA: YUCIEHHOCTh, TIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[MHaMuKa 9uCIIEHHOCTH MOMYJISAIUU U €€ PerysIus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuter n cxembl: kapta «[Ipupogabie 30HbI 3emm», «Cpeasl oOOUTaHUS
opranu3zMoBy», «Doronepuoauzmy», «llomynsanum», «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTH TOMYISAINU HHPY30pUu-Ty(henbkny, «[Iumesbie memmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTCHHU I
U3 Pa3HBIX MECT OOUTAHUS.

JIaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeYyCay.

[Ipaktuueckass pabora Ne 2. «[loacuér MIOTHOCTH MOMYJALMA pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo01miecTBa M 3KOJI0rMYECKHE CHCTEMBI.

Coo01iectBO OpraHu3mMoB — OuoleHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumienasi). Bunsi-nomunantel. Csi3u B
OuoIIEeHO3E.

Okonoruyeckue cuctembl (dkocuctembl). [lonstue 006 skocucTemMe H
ouoreornieHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylIeHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUH B 3KOCUCTEME.
Tpoduueckue (muieBbie) YpOBHU OKOCHUCTEMBI. [luiieBble IEMM U CETH.
OcHOBHBIE TIOKA3aTeNd IKOCUCTEMBI: OMoMacca, MPOIYKIUA. DKOJIOTUYECKUE
NUPAMHUIBI: TPOAYKIMHU, YHUCICHHOCTH, Ouomacchl. CBONCTBA HSKOCHUCTEM:
YCTOWYMBOCTH, cCaMoperyJsiius, pazsutue. CyKieccus.

[IpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOTO
WJIH TIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iiCTBEHHOE 3HAYEHHUE arpPO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu sKkocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepranckoro o 6uocdepe. ['panutisl, coctaB u CTpyKTypa
ouocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
rII00AIbHON 3KocHCcTeMBbl. J[MHaMmmueckoe paBHOBecHMe W oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB ¥ OHOTCOXMMHUYECKHE IIUKIBI  DJIEMEHTOB
(yrnepoja, azora). 3oHaNbHOCTH OHocpepbl. OCHOBHBIE OMOMBI CYIIIH.
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UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEeHHbIE W3MEHEHHS B
o6uocdepe. ['odanbHBIE SKOIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHue MIPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHATILHOTO YIPaBJICHUS MPUPOJHBIMU PECYpCaMU M HUX HMCIOJIb30BaHHUE.
JlocTmxeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel n cxemsol: «Ilumessie nenmn», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuiecTBa», «llemu nmuranus», «IKoJOTHUECKass MUPAMUIAN,
«buocpepa u  dyenoBek», «IKocHCTEMa UIMPOKOIUCTBEHHOTO  JIECay,
«JKocucTteMa XBOWHOro Jjeca», «buoreHo3 BogoéMay, «ATPOILIEHO3»,
«IIpumepHBIE aHTPONOTCHHBIE BO3JCHCTBUS Ha MNpUPOAY», «Baxueimue
WMCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX Boja», «[louBa — BakHewias
coctapisomas ouocdepo», «DakTopsl gerpaganuu 1mouBy, «llapHUKOBBIN
abdext», «DakTOppl PAAMOAKTHUBHOTO 3arpsisHeHHs Ouocdeps», «Oomas
CTpyKTypa Ouocheps», «Pacmnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyrosopor yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOJIEY.

Oo6opynoBanue: MoJienb-anTuIuKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutenbHbie  coobmiecTBay, KoJuiekuuu — «buoneHo3», «Bpemutenu
BAXHEHIINX CEJbCKOXO3AMCTBEHHBIX KYIbTYp», TepOapuu U  KOJUIEKIIHUU
pacTeHUil W JKUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM AKOJOTHYECKUM TPYIIIaM
omHoro Buaa, KpacHas kuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHSEMbIX BUJIOB PACTCHHI U )KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIOIIUMHUCA MPOrpaMM CpeaHero oO0iero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3yIbTaTOB OCBOCHMS INpeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPEJICIICHUIO, HAIMYUE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 1IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaaulIMi  pa3BUTHSA
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh W  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JACATEJIBHOCTH  IEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMH, MPUCYIIMMH CUCTEME OMOJIOTHYECKOTO 00pa3oBaHUs, HaTWYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEIM MU CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3YIABTATHI OCBOCHUS NpeameTa « buosorus» n1ocTurarTcs B
€AMHCTBE YYEOHOW M BOCIHUTATEIBLHOM JIEATETPHOCTH B COOTBETCTBUHU C
TPaAUIMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMUA B OOIIIECTBE NIPABUIIAMH U
HOpMaMH TIOBEICHHsI W  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY U IIPABOIOPSANIKY, YEJIOBEKY TpyAa H
CTapiieMy TOKOJCHUIO, B3aWMMHOIO YBa)XEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAJAULUAIM MHOTOHAIMOHAIBHOIO  HApoJa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAIOIIEH Cpee.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS yueOHoro mnpeamera «buonorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULIMUOHHBIM LEHHOCTSIM POCCHUHCKOro OOIlecTBa,
paclIMpeHue >KU3HEHHOrO OIbITa M ONbITA JEITEIBHOCTH B IPOLECCE
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peanu3aii OCHOBHBIX HAIpPaBJICHU BOCHUTATEIBHON MNESITEIHLHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOTro BOCIIUTAHMS

c(hOpMUPOBAHHOCTH I'PAXKJAHCKOU MO3UIIMHN 00YUYaIOIIETOCs KaK aKTUBHOTO
1 OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIESITEIBHOCTU MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33]1a4, BHITIOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENENsTh COOCTBEHHYIO IMO3MIIMI0 [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMHU YOKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU
U COITMAILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MpPH OOCYXKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COIePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApoly, YyBCTBAa OTBETCTBEHHOCTHU IEPE.
Ponunou, ropmoctu 3a cBOM Kpad, CBOKO PoauHy, CBOM SI3BIK M KYJIbTYpPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHKEHUsIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyac,

CIIOCOOHOCTh OIEHWBATHh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJICHHE H
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujenHas yoexxIEHHOCTb, TOTOBHOCTh K CIIYXEHHIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS :

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNUS;

CIOCOOHOCTh OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
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OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTENSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O IIPUHSATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUU C
TpaauUUsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHWE HMOLUOHAIBHOTO BO3JCHCTBUS JKUBOW TPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKON JTUYHOCTH;

5) pusuveckoro BocnuTaHusi, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLUMOHAJIBLHOTO 0JIATONMOJYY s

NMOHUMAHUE W peaju3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXKUM 3aHITUH W OTHbIXa, peryJsapHas Qu3ndecKas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DU3UYECKOMY U IICUXUUECKOMY 370POBBIO;

MOHMMAaHWE LEHHOCTH TIPaBWI WHIAUBUAYAILHOTO U KOJUIEKTUBHOTO
0€3011acHOT0 TTOBEJICHUSI B CUTYAITUAX, YTPOKAIOIINX 3/TOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCJEACTBUM U HETIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOT'0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00H¢e;

TOTOBHOCTH K AKTHUBHOM JEATEIHLHOCTH TEXHOJIOTHMYECKON W COILMAIILHON
HaIpaBJICHHOCTH, CIOCOOHOCTH WHUIMAPOBATH, MJIAHUPOBATh u
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;

MHTEPEC K Pa3IMIHBIM cepaM MpoecCHOHAIBHOMN eITeTbHOCTH, YMEHUE
COBepIaTh OCO3HAHHBIM BBIOOpP Oyaymed npodeccurn W pean30BBHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUI0O M CamMOOOpPa30BaHUIO Ha
MNPOTSHKEHU U BCEU KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIEHUE YPOBHSI 3KOJIOTMYECKOW KYJIbTYphI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH MX BO3MOXHBIX TMOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;
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OCO3HaHUE TI00ANBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTeH ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETAEMBbIE MPU H3yYEHUH OMOIOTUHU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HA COXpaHEHHE PABHOBECHUS B JKOCHCTEMax, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUH, TNPUHOCAIIUX BpEI OKPYKaromeh
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MIPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBINIJICHHS, JKOJOTHYECKOH
KyJbTYPBI, OIBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANPABICHHOCTH, YMCHHS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYECCKOW  JCATEIHHOCTH
9KOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

chOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJMKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPbI KakK CpeiCcTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IEIOCTHOTO
npeCTaBleHus: 00 OKPY>KArOIIeM MHUPE KaK O €JIMHCTBE MPUPOJIbI, YEeTIOBEKA U
oOIIecTBa, B MO3HAHUM TMPHUPOJIHBIX 3aKOHOMEPHOCTEW W pelieHuH Mnpobiem
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIAUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MPOOJIEeMbI  pa3BUTHUSA
YeJI0BEYECTBA, MMOMCKA MyTeH BBIXOJA U3 TJI00AIBHBIX YKOJIOTHYECKUX MpodsieM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCITIOJIb30BAaHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTHYECKUX 3HAHWM B IMEIAX
MOBBIIICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCS,
dbopMuUpyeMoil Ipu U3y4YeHUH OHMOJIOTHH;
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[IOHUMaHUE CYIITHOCTHA METO0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIB30BaTh II0JydYaeMble 3HAHUS JUIsl aHaiau3a MU
O0OBSCHEHHUS SIBICHUM OKPYKAIOIIET0 MUPA U MPOUCXOAIIMX B HEM U3MEHEHUH,
yMEHHE JefaTh 0OOCHOBaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIINXCS JAHHBIX C LIEJIIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS AJIs
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LICHHOCTU HAY4YHOM JEATEIBbHOCTH, TOTOBHOCTDH OCYIIECTBIISTh
IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATENbHOCTh MUHANBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHHWI MO OMOJOTHMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeameTa «bruomorus»
BKJIFOYAIOT: 3HAYMMbIe Uil (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYarOUIUXCs
MEXIUCUUTUIMHAPHBIE (MeXTpeMeTHBIE) OOIIeHAYYHbIE HOHSTHUS,
OTpakarolue IIeJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(UKY METO/IOB
MO3HAHUS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JSHEPTHf,
ABJICHHE, TIpOllecC, CHUCTEeMa, Hay4dHbld (aKkT, TPUHLMUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHME, HaOIOJIeHHe, H3MEpEeHHE,
AKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE yueOHbIe NEeHCTBUS (TT03HABATEIbHBIE,
KOMMYHUKaTUBHBIC, PETYJISTUBHBIE), oOecrneunBapmue (HOpMHUPOBAHUE
(GYHKIIMOHAIBHOW TPAMOTHOCTH U COLIMANIbHON KOMIIETEHIIMHM OOYYaroIInXcs,
CIIOCOOHOCTh OOYYArOIINXCSI MCIIOJIb30BaTh OCBOCHHBIE MEXAUCIIUILUIMHAPHEIE,
MHUPOBO33PEHUYECKHUE 3HAHUS M YHUBEpCcajbHble yueOHBIE JEHCTBUS B
MMO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHble PE3yIbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiaeHne  yHUBEPCAJIBHBIMH  Y4eOHbIMH  NO3HABATEJIbHBIMH
JefCTBUSIMMU:

1) 6a30BbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOATENHbHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

VCIIOJIb30BATh MPH OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS
(amanu3za, cuHTE3a, CpaBHEHMS, Kiaccuukanuu, 0O0OOIIECHHUS), PACKPHIBATH
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CMBICI OHWOJIOTMYECKUX TOHSATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKHU,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);

OTpEeNeNATh e ACATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU HUX
JTOCTH)KEHUSI, COOTHOCUTH PE3YJIbTaThl JEATEIbHOCTH C TOCTABJICHHBIMU
LEISIMU,

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHATHS i1 OOBsicHeHUs] (HaKTOB U
SIBJICHUM KUBOW IPUPOJIBIL;

CTPOUTH JIOTUYECKHUE paCCYyXJeHUs (MHIYKTHUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJCTBA  JUIl  TMPEJICTABJICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUM B U3y4aeMbIX OUOJIOTUYECKUX O0BEKTaX, a
TaK)K€ TPOTUBOPEUMM  PA3HOTO  POJA, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHaIU3a UMEIOITUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
pEe3yJIbTaTOB 1IEJISIM, OLICHUBATH PUCKH MOCEICTBUMN €SI TEILHOCTH;

KOOPJMHUPOBATh U  BBINIOJHATH pabOTy B YCIOBHUSX pPEaIbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHA:

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBCKOM u MPOEKTHOMN
JEATEeIIbHOCTH, HABBIKAMH Pa3pelieHus mpooIeM, ClIoOCOOHOCTHIO M TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUs NPaKTUYECKUX 3ajady,
MPUMEHEHUIO PA3IMYHBIX METOJA0B MTO3HAHMUS;

WCIIOJIb30BaTh Pa3IMYHBIE BHUbBI JESITEIBHOCTU IO IMOJYYEHHUIO HOBOTO
3HAHUSA, €r0 HMHTEPIPETAINH, MPEeoOpa30BaHUIO W NMPUMEHCHHIO B YUYCOHBIX
CUTYyallMsX, B TOM YHUCJIE TIPU CO3/IaHUN YUECOHBIX U COIUAIBHBIX MPOECKTOB;

dbopMupoBaTh ~ HAyYHBIH  THUN  MBIIUICHHS,  BIAAeTh  HAYYHOM
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHSATUSIMUA U METOJIAMMU;

CTaBUThb U (POpMYIUpOBaTH COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
JESATEIBHOCTH U )KU3HEHHBIX CUTYALIUSX;

BBIABIISITh MPUYUHHO-CJICACTBEHHBIC CBSI3M M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHHUS, HAaXOJUTh apryMEHTHI ISl JOKa3aTelIhbCTBa
CBOUX YTBEP)KJICHHUM, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;
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aHANMM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHHs 3aJaddl pe3yiIbTaThl,
KPUTUYECKHA OIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX yCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIIATH IeJIeHANPaBICHHBIA MOUCK MEPEHOCca CPEACTB U CIIOCOOOB
nercTBUs B MPOGECCUOHATIBHYIO CPEIY;

YMETh TIEPEHOCUTDH 3HAHUS B IMO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIJIaraTh OPUTHHAIBLHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ uHpopManmeii:

OpUCHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHMOpMAIuu (TEKCTe
y4eOHOT0 MOCOOUSs, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOIOTHIECKUX CIIOBAPSX
U CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B IHTepHETE), aHAIM3UPOBATh
UHPOPMAIIMIO PA3JIMYHBIX BUIOB M (OPM TIPEJCTABICHUSA, KPUTHUYCCKH
OIICHMBATh €€ JIOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCT;

bopMyIHpOBaTh 3aNPOCHl U MPUMEHSTh PA3JIUYHbIE METO/IbI ITPH TTOUCKE U
otbope Ouoornueckoit nHGpopMaru, HEOOXOAMMOM JIJIs1 BBITIOTHEHHS YIEOHBIX
3azay;

NpUOOPETaTh OMBIT MCIOIB30BaHUS MH(DOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJOTUW, COBEpPUICHCTBOBATh KYJIbTYPYy aKTHUBHOTO  HCIIOJIb30BaHUS
Pa3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TpeICTaBICHUS
Ooumosorndyeckor wuHpOpMaIMK (CXeMbl, TpadUKH, JUarpaMMbl, TaOJIHUIbI,
PUCYHKH U JIPYToe);

UCIIOJIb30BaTh HAYyYHBIA S3BIK B Ka4deCTBE CPEJACTBA MpuU padoTe ¢
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPY, HOMEHKIATYPY,
UCIIOJIb30BaTh M TPEe0Opa3oBBIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HATJIATHOCTH;

BJIQJICTh  HABBIKAMH  pACMO3HABAHWS W 3alIUTHl  MHGPOPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU 1€CTBUSIMH

1) obmenue:

OCYIICCTBIISITh KOMMYHHKAIlMd BO BCeX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOTe WU JUCKYCCHHU IO CYIIECTBY OOCYKIAeMON TEMBbI
(yMeHHe 3amaBaTh BOMNPOCHI, BBICKA3bIBATh CYKICHUS OTHOCHUTEIHHO
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BBITIOJIHEHUS TIpeJjlaracMoi 3a/iaur, yYUThIBATh MHTEPECHI U COTIaCOBAHHOCTH
MO3UIINI APYTUX YYACTHUKOB JUAJIOTa U TUCKYCCHH );

pacrio3HaBaTh HeBepOalibHbIE CpEJCTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEATNOCHUIOK BOSHMKHOBEHUS KOH(MJIUKTHBIX CUTYAIIHH,
YMETh CMATYATh KOH(MDIUKTH U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMUYHBIMU CIOCO0AMU OOIIEHUS U B3aUMOJIEHCTBUS, TIOHUMATD
HAMEpPEHHsSI JPYrux JIIoJed, TMPOSBISATh YBAXKHUTEIHHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opme HopMyIUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITeIbHOCTD:

OHMMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAH/HOW ¥ WHIUBUIYaTbHON
paboThl MpU  pemieHuu  OMOJOTHYECKOW  TpoOjeMbl, 00OCHOBBIBATH
HEO0OXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUN
y4eOHOU 3a/1a4H;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUH C y4EéTOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJUICKTHUBRA,;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BHIBATH W
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIAH JIEWCTBUIA,
pacnpenensiTh poii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3yIbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUIX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

OBiajleHUe YHUBEPCATBLHBIMH PEeryJSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUEOHBIX CUTYAITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHWN IEJIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JIEHCTBUAX U MOCTYMKAX MO OTHOIICHHIO K )KMBOU MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JJ0POBbIO OKPYKAIOIIHX;

CaMOCTOSTEILHO OCYIIECTBIISTH MO3HABATEIBHYIO IEITEIIbHOCT, BBISBISATh
POOIEMBI, CTABUTH U POPMYIUPOBATH COOCTBEHHBIC 3a]]a4H B 00Pa30BATEIIHLHON
JESITETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;
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CaMOCTOSATEJIbHO COCTaBJIATh IUIAH pEUIeHUs MNpo0ieMbl € Y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH y4eOHOTO IPEeIMETa Ha OCHOBE JTUYHBIX MPEANOYTECHUN;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTbD 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B JEATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJa/JIeTh HABBIKAMHM [IO3HABATEILHOW pedJeKCHH KaKk OCO3HAHUS
COBEpIIAEMBIX JCHUCTBUUA M MBICIMUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB HU
OCHOBaHMU, UCTIOJIb30BaTh MPUEMBI pedIeKCUU JI OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHHS I10 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apPryMEHTBl JIPYIUX IIPU aHAJIU3€ pE3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTHl IPYIHX IIPU aHAJIU3€ PpPE3yJIbTaTOB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpamMbl COO 1o Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuUeckne Juisi y4eOHOro TpeaMeTra
«buonorus» HayuyHBIC 3HAHWS, YMEHHUS U CIOCOOBI JCHCTBUI MO OCBOEHUIO,
UHTEpIpETallMd W TpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITEIBHOCTH MO
MOJIYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX Y4EOHBIX
CUTyallusiX, a TaKXe€ B pEalbHbIX >XU3HEHHBIX CHUTYallUsIX, CBA3aHHBIX C
Oouosiorueii. B mporpamMe npeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI MO rojam
00yUYeHMUS.
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[IpenmeTHbIE pe3ybTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUH O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHWU COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMS, O BKJIAJAE POCCUNCKHUX U
3apyOeKHBIX YYE€HBIX-OMOJOTOB B pa3BUTHE OHMOJOTUH, (YHKIIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PELICHUS KU3HEHHBIX 3a/1a4;

yYMEHHE pacKpbiBaTh coAep>KaHue OMOIOTHYECKUX TEPMHUHOB W MOHATUM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEH BEIIECTB M IpEeBpalleHUE
SHEPruu), TOoMeocTa3 (CaMOperyisiiusi), YpPOBHEBas OpraHU3alUs KUBBIX
CUCTEM, CaMOBOCITPOM3BEICHUE (penpoayKuus), HACJIEICTBEHHOCTb,
U3MEHYMBOCTD, POCT U PAa3BUTHUE;

yMEHHE u3JlaraTh OHOJIOTMYECKHE TeOpHH (KJIETOYHAas, XpPOMOCOMHasi,
MYTallMOHHAs, ILIEHTpalbHas JOTrMa MOJEKYJIspHON Ouonoruu), 3axoHbl (I
Menpens, T. Moprana, H. 1. BapunoBa) u yuenus (0 eHTpax MHOTOOOpa3us u
IPOUCXOKACHUS KyIbTypHBIX pacTeHuid H. M. BaBunosa), onpeiensT TpaHUIIbI
UX MPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOJAaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HaOJt0/IeHH e
Y ONHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3aLNs U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]Yy HCCIEAYEeMbIMU BEIWYMHAMU, OOBICHEHHE MOJIYyYEHHBIX
pPE3YyABTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX MMOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK IMPOKAPUOT
U DYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIIECTB U MPEBPAICHUS PHEPTUH B KIIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO0 M JHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS, PA3MHOKEHHS, WHIWBUAYAJIbHOIO Ppa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yMEHHE TPUMEHSITh OJTYYCHHBIC 3HAHUS TSI OOBSICHEHUS OUOJIOTUIECKUX
IIPOLECCOB U SIBJICHUM, JUISl IPUHATHS IPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HU C Ledblo oOecreyeHrs Oe30MacHOCTH CBOETO 3J0POBbS M 3I0POBBS
OKPYXAaIOIUX JIIOAEH, COOJIOAEHUS HOPM TIPAaMOTHOIO TIOBEACHHUS B
OKpYXarolel MpUpoOAHON cpelie, MOHMMaHUE HEOOXOIMMOCTH HCIIOJIb30BaHUS
JOCTH)KCHUH COBPEMEHHOW OHMOJIOTMH W OMOTEXHOJIOTHH JJIS PalliOHAIBLHOTO
MPUPOAOTIOIB30BAHUS;

YMEHHE pPElaTh 3JIEMEHTAPHbIE TE€HETHYECKHE 3aJa4yd Ha MOHO- U
OUTHOPUAHOE CKpPEIMBaHUE, CLEIJIEHHOE HACIEJOBaHUE, COCTABISATH CXEMBbI
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MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHUs HACIIEJOBAHUS MMPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUECKH OIICHHBATb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTUYECKOTO COJIEP)KaHUS, BKJIIOYAIOLIYIO TICEBJOHAYYHBbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHUKOB (CpeACcTBAa MaccoBOil wuH(pOpManuu, Hay4IHO-
HOMYJIIPHBIE MaTepUajbl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIICOBAHHUNA B
Ononoruu, MeIUIMHE, OMOTEXHOJIOT UM,

yMEHHE CO37aBaTh COOCTBCHHBIE NHUCHMEHHBIE U YCTHBIC COOOIICHHS,
0000111251 OMOJIOTMYECKYI0 MH(POPMAIIHIO U3 HECKOIBKUX UCTOUHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUITHBIN anmapaT OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 11
K1acce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSI €CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW E€CTECTBEHHO-
HaY4YHOW KapTHHBI MHpPa U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHICKUX U
3apyOeKHBIX YYE€HBIX-OMOJOTOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKa JJI PEIIeHUs )KM3HEHHBIX 3a/1ay;

YMEHHE PacKpbIBaTh coAep>KaHue OMOTOTHYECKUX TEPMHUHOB W TMOHATUM:
BUJI, TOMYJISNS, TeHOGOH/T, YBOJIOLHS, ABUKYIIKE CHIIBI ((haKTOPBI) BOJIIOIUH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHKe, HKOJIOTHYeCcKue (haKTOPHI,
HKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThI, LENU IMHUTAHHUS,
9KOJIOTHYECKasl MUpaMuia, OUOreoreHo3, onocdepa;

yMEHHE U3JaraTh OHOJOTMYECKHE TEOpUHU (IBOMIOIMOHHAS Teopusi Y.
JlapBuHa, CHHTETHYECKass TEOpUsl SBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHus riaBHbIX HANpaBICHUN U
myteit aBomonnu A. H. Ceseprioa, yuenus o 6uocdhepe B. U. Bepnaackoro),
OTIPEIEIISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BJIaIeTh METOJJaMU HAYYHOI'O [TO3HAHUS B OMOJIOrMH: HaOJII0IeHNE
U OIMCAHUE JKUBBIX CUCTEM, NPOLIECCOB U SIBICHUHN, OpraHu3allvs U IPOBEICHHE
OMOJIOrMYECKOTO  JKCIEPUMEHTa, BBIABMIKCHHE  THIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXJY HMCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHUE MOTYyYEHHBIX
pe3yabTaTOB, NCIOIB30BAHHBIX HAYYHBIX MOHITUN, TEOPUM U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OMOJOTHYECKHX
OOBEKTOB: BHJIOB, MONYJSAIUI, MPOAYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreoleHO30B M 3KOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOU
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M3MEHYUBOCTHU, ECTECTBEHHOT'0 0TOOpa, BU1I000pa30BaHus, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEHUCTBUS 3KOJIOTMUECKMX (PAKTOPOB HA OpPraHU3MBI, MEpPEeHOoca
BELIECTB U IMOTOKA SHEPIUM B HKOCUCTEMAX, AHTPONOTE€HHBIX H3MEHEHUU B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYrOoBOPOTa BELIECTB U OMOT€OXHMMHYECKHX
LIUKJIOB B Ouocdepe;

yYMEHHE MPUMEHSThH MMOTYYCHHBIE 3HAHUS 11 OOBSICHEHUsI OMOIOTUIECKIX
IIPOLIECCOB U SIBJICHUM, JUIs IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LENbl0 oOecriedeHHsi O€30MaCHOCTH CBOETro 370pOBbS M 310POBbS
OKpYXAaIOIUX JIIoIe, COOJIOJEHUST HOPM TPaMOTHOrO TIOBEJACHHUS B
OKpYyXarolei MpupoaHON cpene, MOHMMaHUue HEOOXOIMMOCTH MCIOJIb30BaHUS
JOCTHXKEHU N COBPEMEHHOMU ounonoruu JUISI palMOHAIBHOTO
IPUPOIOIOIH30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHbIe OMOJIOTMUYECKHUE 3a/1a4l, COCTABISATh CXEMBI
NEPEHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUA );

YMEHHE BBITIOJIHATH JIA0OPATOpPHBIE M MPAKTUYECKHE pabOThI, COOMI0IATh
npaBuia pu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE KPUTHYCCKU OIICHMBATh M HMHTEPIPETHPOBATh HH(POPMAIIHIO
OMOJIOTUYECKOTO COJIEp)KaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
pa3IUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpMaAIUM, HAy4YHO-
NOMYJISIPHBIE ~ MaTepHalibl), paccMaTpUBaTh TJI00aJbHBIE AKOJOTUYECKUE
IpoOJIEMbl COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMOJIOTMYECKYI0 HH(POPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapat OHOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne HaumenoBaunue KoJsnyecTBo 4yacoB
DJIeKTpOHHbIe (LN(POBbHIE)
n/ pa3aesioB U TeM KonrpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoTbI padoThI
bu6moteka [IOK
1 b 2 0.5
MOTIOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bu6moreka [IOK
OpraHu3amus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 3 1 bu6moreka [IOK
CTPOEHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTD 6 bubnuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PazmHoxeHue u
5 WHIMBUIyaJIBHOE 5 1 bubmorexa [IOK
B https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocTs u
bu6mmoreka [IOK
6 M3MEHYUBOCTh 8 15
https://m.edsoo.ru/7f41c292
OpraHu3MoOB
7 Cenekuusi OpraHu3MOB. 3 bubnunoreka [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 Bubmmorexa LIOK

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
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KJIACC

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoTsI
1 DBOIOINMOHHAS 9 1 bu6moteka [IOK
Ooumoorus https://m.edsoo.ru/7f41cc74
Bo3nukHOBeHUE U Bu6 OK
2 pa3BUTHE KU3ZHU 9 0.5 nommoreka I
https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDYKAOMIAS 5 1 bu6moreka [IOK
Py https://m.edsoo.ru/7f41cc74
cpena
CoobmecTBa u
bu6moreka [IOK
4 9KOJIOTUYECKUE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6moreka [IOK
5 P 2
SSCPEHOC BpAMA https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
I aTa nmudpoBLIe
Tema ypoka KonTpoJbHbIe IIpakTuyeckue A op
/ Bceero U3y4YeHHUst o0pa3oBaTejibHbIE
padoThI padoThI
1 pecypchl
bu6moreka [IOK
B https://m.eds00.ru/863e612
1 HOJIOTHS B CUCTEME 1 5
HayK https://m.eds00.ru/863e632
a
MeTo bl TO3HAHUS
YKUBOU TIPUPO/IBI.
[TpakTrueckas padota Ne
bu6moreka [IOK
1 «Hcrmonp3oBanme
2 1 0.5 https://m.edso00.ru/863e612
pPa3IMYHBIX METOOB MPHU )
U3y4YECHUU B
OMOJIOTHYECKUX
00BEKTOBY
bubmuoreka [JOK
Buosornueckue CUCTEMEI,
3 1 https://m.edso0.ru/863e656
MIPOLIECCHI U UX U3YUEHUE 4
XUMUYECKUH COCTaB bubnuoreka [[OK
4 kneTku. Boga u 1 https://m.edsoo.ru/863e674
MUHEpaJbHbIE COJIN €
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beaku. CocraB u

bubnuoreka [IOK

5 https://m.edso0.ru/863e6b7
CTpoeHue OeIKOB )
depmMeHTh —
OMOJIOTUYECKHE
KaTaJIn3aTopPHI.
JlabopaTtopHnast pabota No bubnuotexa [JOK
6 1 «3yuenune 0.5 https://m.edsoo.ru/863e6b7
KaTaJIuTHYECKOU 2
aKTUBHOCTH (DEpMEHTOB
(Ha mpumepe aMuIasbl
WJTU KaTajiasbl)»
bu6moreka [IOK
7 VYrneoapl. Jlumumbt https://m.edso0.ru/863e687
0
bu6mmoreka [IOK
8 HyIIEHHOBbIE KHCIOTEL. https://m.edso0.ru/863e6d5
ATOD c
Hcropus u meToip bubnuoreka [JOK
9 W3Yy4YEeHUS KIICTKH. https://m.edsoo0.ru/863e6e8
Knerounas teopust 8
10 Knetka kak nenocrHas

KHBasg CUCTEMa
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Crpoenue
3YKapUOTHYECKON
kierku. JlaboparopHas
pabota Ne 2 «3y4yenne
CTPOCHHSI KJIETOK

bu6mmoreka [{OK
https://m.edso0.ru/863e6ff0

11 7, , 0.5
PaCTEHIH )KHBOTHVB X https://m.edso0.ru/863e716
rpubOB U GaKTepuii Moj c
MHKPOCKOIIOM Ha -
TOTOBBIX
MUKpOTIpenaparax u ux
OIMCaHUE
OOMEH BELIECTB HUIH Bubmorexa [JOK
12 https://m.eds00.ru/863e766
MeTab0IU3M c
@ bu6mmoreka [IOK
OTOCHHTE3.
13 https://m.edsoo.ru/863e7c9
XeMOCHHTE3 g
14 DHepreTUYecKuii 0OMeH bubmorexa [IOK

https://m.edsoo.ru/863e7aae
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JKu3HEeHHBIN UK
KJIEeTKU. [[eeHue KIeTKu.
Muto3. JlaGoparopHas
pabora Ne 3

bu6mmoreka [IOK

15 «Habmronenue MmuTo3a B 0.5 https://m.edso00.ru/863e7dc
KJICTKaX KOHUHUKaA 4
KOpeIllKa JyKa Ha
TOTOBBIX
MUKpOTIpEIiapaTax»
buocunTe3 Genka. bu6moreka [IOK
16 Peaxmus matpuyHOTO https://m.edso0.ru/863e796
CHUHTE3Aa €
bu6moreka [IOK
Tpaucnsauus —
17 https://m.eds00.ru/863e796
OnocuHres Oenka o
Hexnerounsie ¢hopmbl bubmmorexa TTOK
18 https://m.edso0.ru/863e754
KU3HU — BUPYCHI 0
bu6mmoreka [IOK
® https://m.edsoo.ru/863e81b
19 OPMBI Pa3MHOKEHUS 6
Oprati3mMoB https://m.edso0.ru/863e831
e
20 Meiios bubnuoreka [JOK

https://m.edsoo.ru/863e7f4a
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OO6pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJIETOK.

Or1010TBOPEHHE.
bu6mmoreka [IOK
JlaboparopHas pabota Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «3yueHnue cTpoeHus 6
MTOJIOBBIX KJICTOK Ha B
TOTOBBIX
MUKpOTIpEIiapaTax»
o bu6moreka [IOK
HIVMBUIYATEHOE
22 https://m.edso0.ru/863e843
pa3BHUTHE OPTaHU3MOB 6
I'enetnka — Hayka o
23 HAaCJIEACTBEHHOCTH U bubmorexa OK
A https://m.eds00.ru/863e86f2
W3MEHYUBOCTH
3aKOHOMEPHOCTH
HACJEJOBAHUS bubnuorexa [JOK
24 MIPU3HAKOB. https://m.edso0.ru/863e887
MoHoruopuaHoe 8
CKpEIUBaHUE
UTHOpUIHOE
A P bubnuoreka [[OK
CKpelIuBaHue. 3aKOH
25 https://m.edsoo.ru/863e89a

HC3aBHUCHUMOTI'O
HacCJICJOBaHU: ITPU3HAKOB

4
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26

CuenienHoe
HacJieI0BaHHE
MIPHU3HAKOB.
JlaboparopHas pabota Ne
5 «M3y4yenue
pe3yIbTaToOB
MOHOTHOPHUIHOTO U
TUTUOPUIHOTO
CKpEUIBAHUS Y

JpO30¢ Il HA TOTOBBIX
MUKpOIIpernapaTax»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8c6
0

27

I'eneTnka mouna.
Hacnenosanue
MPU3HAKOB, CIEIIJICHHBIX
C IOJIOM

bu6moreka [IOK
https://m.edso0.ru/863e8c6
0

28

N3MeHYnBOCTD.
HenacnencrBennas
U3MEHYUBOCTD.
JlaGopaTopnas pabota No
6. U3yuyenue
MOAU(PHUKAITTOHHOM
M3MEHYUBOCTH,
MIOCTPOEHUE
BApUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe
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Hacnencrrennas
HU3MEHYUBOCTD.
29 JlaboparopHas pabota Ne 1 05 bubmmoreka [JOK
7. «AHAIM3 MyTaIUi y ' https://m.edso0.ru/863e8efe
JpO30(¢ Il HA TOTOBBIX
MUKpOTIpEriapaTax»
bu6mmoreka [IOK
30 I'eHeTHKa YeIOBEKa 1 https://m.edso0.ru/863e8d7
8
Pe3epBHbIi ypok.
O06o06meHne 1Mo TeMe
31 «HacnencrBeHHOCTE U 1
W3MECHUYHUBOCTb
OpPraHU3MOB»
Cenexius Kak HayKa u bubmorera [JOK
32 K 1 https://m.edso0.ru/863e921
porecc 4
MeTo1bl U JOCTUKEHUS bubnuorexa [JOK
33 CEJICKIIUU PaCTCHUH 1 1 https://m.edso0.ru/863e921
YKUBOTHBIX 4
bubmuoreka [JOK
BroTexHoMOrHs Kak
34 1 https://m.edso0.ru/863e933
OTpacib IIPOU3BOJICTBA 6
OBIIEE KOJIMYECTBO 34 4

YACOB I10 ITPOTPAMME
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11 KJIACC

Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
1 Mara undposbie
/ Tema ypoxa B Konrpoapurre Tpakrieckue HU3yUYeHus! o0pa3oBaTejibHbIE
cero y P
padoThI padoTsbI
n pecypcsl
DBOJIIOIHS U METOJIBI €€ brbmorexa [IOK
1 1 https://m.edso0.ru/863ea20
W3YYICHUS o
Hcropus pazsutus bubnuoreka [JOK
2 MpeCTaBICHHIA 00 1 https://m.edso0.ru/863e957
3BOJIIOLIUH 0
bu6moreka [IOK
3 MukposBoIIOIHUS 1 https://m.edsoo0.ru/863e9c1
e
[Monmynsuust kak
JJIEMEHTapHasl eIMHUIA
BHUJA U SBOJIIOLIMH. bubnuorexa [JOK
4 JlaGopaTopnas pabota No 1 0.5 https://m.edso0.ru/863e99¢c
1 «CpaBHEeHME BUJIOB 1O 6
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
JIBMKyIIMe CUIbI bubnuoreka [IOK
5 (>memMeHTapHbIe 1 https://m.edsoo.ru/863e9da

(baxTOpBI) BOJIIOLUN

4
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EcrectBennslit 0TO0p U

bubnuoreka [IOK

6 https://m.edsoo.ru/863e9ed
ero Gopmbl 0
Pe3ynbTaTe! 3BOIIOLMK:
MIPHUCTIOCOOJICHHOCTD
OpPraHU3MOB U
BUJI000pa30BaHueE.
7 JlabopaTtopnast pabota No 05 bubnuotexa [JOK
2 «Omnucanue ' https://m.eds00.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u eé
OTHOCHUTEIILHOTO
Xapakrepa»
bu6moreka [IOK
Hanpasnenus u nytu
8 https://m.edsoo.ru/863e9cl
MaKpO3BOJIIOLUU o
9 Heob6parumocth
ABOJIIOLINH
10 Uctopus xu3nu Ha 3emiie
Y METOJIbI €€ U3yYeHUs
['umore3sr bubmuoreka [JOK
11 MIPOUCXOKIACHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emie 6
PasButue xu3Hm Ha bu6mmoreka [JOK
12 3emiie 1o 3paMm U https://m.edsoo.ru/863ea6b

nepuoaam

€
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OCHOBHBIE dTalbI
9BOJIIOIUH

PacCTHTEIHLHOTO U
KUBOTHOTO MHUpA.

bu6mmoreka [IOK

13 | IIpakrtuyeckas pabora Ne 0.5 https://m.edsoo.ru/863ea8b
1 «M3y4yenue c
HNCKOITaEMbIX OCTAaTKOB
paCTeHI/Iﬁ 1 )KUBOTHBIX B
KOJUTEKIIHSIX)
bu6moreka [IOK
CoBpeMeHHas cucrema
14 https://m.edso0.ru/863ea48
OpPraHUYECKOTO MUpa o
15 OBOJIIOLINS YeJI0BEKa bubnuorexa [JOK
(anTpOTIOTECHE3) https://m.edsoo.ru/863eac2c
JIBYOKyIIr€e CHIIbI bubnuorexa [JOK
16 (dakTopsr) https://m.edsoo.ru/863ead4
aHTPOTIOTeHE3a 4
17 OCHOBHBIE CTaIUH
ABOJIIOIIMH YEJIOBEKa
YenoBeueckue packl U
bubnuoreka [[OK
18 MIPUPOIHBIC Al TAIIH

YCJIIOBCKA

https://m.edsoo.ru/863eaea2
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19

PesepBHBIl ypOK.
O000611eH1E 110 TEME
«Bo3HUKHOBEHNE 1
pa3BUTHE )KU3HU Ha
3emiie»

20

DKoJoTus Kak HayKa

21

Cpensl oOuTanus u
9KOJIOrHuecKre (PakTopbl

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

22

AlGuoTtudeckue (HhakTopsl.
JlabopaTtopnast pabota No
3. «Mopdomornueckue
0COOEHHOCTH PACTCHHM
U3 pa3HbIX MECT
oOUTaHU.
JlabopaTtopnast pabota No
4. «BnausHue cBeta Ha
POCT U pa3BUTHE
YepeHKOB KoJeyca»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863eb10
e

23

buoTtnueckue GakTopsl

bubnuoreka [[OK
https://m.edsoo.ru/863eb34
8
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OKOJIOTUYECKUE

XapaKTEePUCTUKH
TTOTTYJISITTHH.
24 | TlpaxTtuueckas pabota Ne 0.5
2 «[Toacuér mIoTHOCTH
MOIYJSUNAN pa3HbIX
BHUJIOB PACTECHHIN»
bu6morteka [IOK
CooOmiecTBa OpraHu3MoB
25 https://m.edso0.ru/863eb46
— OHOIIEHO03
a
bu6moreka [IOK
OKOJIOTHYECKUE CUCTEMBI
26 https://m.edso00.ru/863eb46
(3KOCUCTEMBI) .
OcCHOBHBIE IOKA3aTEIN
3KOCHUCTEMBEI.
bu6mmoreka [IOK
27 DKOJIOTHYECKUE
. https://m.edsoo.ru/863eb5fa
nupamuibl. CBOMCTBA
akocucreM. Cykieccust
28 [IpupoaHBIE 2KOCUCTEMBI
29 AHTpOTIOT€HHBIE
3KOCHUCTEMBI
buocdepa — riodanbHas bubmorexa OK
30 https://m.edsoo.ru/863ebb5

3KOCHUCTEMA 3EMIIH

€



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

31

3aKOHOMEPHOCTH
CYIIECTBOBaHHSA
onocdepsl

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

6

32

YenoseuecTBo B
ounochepe 3emnn

33

CocymecTBoBaHue
IIPUPOJBI U YEJIOBEUECTBA

bu6morteka [IOK
https://m.edsoo.ru/863ebal
e

34

PesepBHBIi ypOK.
O0o001Ienre TEMBI
«CooOmiecTBa u
DKOJIOTHYECKUE
CHCTEMBI

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34

2.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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