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IlosicHUTEIBLHASA 3aIICKA

JlanHast mporpamMma JIONOJHUTENBHOTO OOpa3oBaHMsl pa3paboTaHa B COOTBETCTBHUH C
TpeboBaHUSAMU 00HOBICHHOTO DenepaabHOro rocy1apCTBEHHOTO0 00pa30BaTEIBHOTO CTaHIAPTA
ocHoBHOro obmiero oopaszoBanus (GI'OC OOO). IIporpamma HampapieHa Ha (OPMUPOBAHHE
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH Yy4YalluXcs M OpraHU3alMi0 H3Y4YeHUs OHOJOTHH Ha
JesITeIbHOCTHOM OCHOBe. B mporpamme y4uTHIBalOTCS BO3MOKHOCTH IpeIMeTa B pealu3aluu
Tpebosanuit ®I'OC OOO K IIaHUPYEMBIM, JIMYHOCTHBIM U METANPEIMETHBIM pe3yJbTaTaM
oOyueHHusi, a TaKXKe pealu3alus MEXKIPEIMETHBIX CBS3€il €CTEeCTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOTO 0011ero oopa3oBanus. [Iporpamma BKIIOHaeT pacrpeaesieHue
coliep>kaHusi y4eOHOro MaTrepuana Mo KiaccaM W TNPUMEPHBIH 00bEM Y4eOHBIX YacoB IS
M3YUYEHHS pa3JIesioB U TEM Kypca, a TaK)Ke PEKOMEHIyEMYIO IOCIIEA0BATEIbHOCTh U3yUCHHS TEM,
OCHOBaHHYI0 Ha JIOTHMKE pAa3BUTUS MPEAMETHOTO COJEP>KAaHUS C YUYETOM BO3PACTHBIX
ocoOeHHOCTeH 00yUJaroIIIXCsl.

Ha 6aze nentpa «Touka pocta» obecreuyuBaeTcs peanu3alus MPOrpamMM JIOMOJHUTEIBHOTO
00pa3oBaHMs €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOH HaIpaBICHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpeOOBaHMSIMH 3aKOHOJATeNbCcTBA B cdepe obOpazoBanus. [Iporpamma
JOTIOJTHUTEIBHOTO 00pa30BaHUS MTO3BOJISIET HHTETPUPOBATH PEAIN3YEeMBIE TTOAXO0/IBL, CTPYKTYPY U
coJiep’kaHue Mpu opranuzaiuu odydenust Ouonoruu B 10-11 kimaccax, BHICTpOGHHOM Ha 0aze
mo00ro W3 JOCTYHNHBIX ydeOHO-meTomuueckux KomiuiekcoB (YMK). Hcenonbs3oBanue
obopynoBanusi «Touka pocra» mpH peadu3aluu JaHHOW MPOTrpamMMbl JOMOTHUTEIHLHOTO
00pa3oBaHUs MMO3BOJISIET CO3ATh YCIOBHS:

. JUTSL pACILIMPEHHSI COAePIKAHUSI ITKOJIBHOTO OMOJIOTMYECKOT0 00pa30BaHus;

® JJIs1 TTIOBBIIIICHUA IO3HABaTEILHON aKTUBHOCTH 06yqa}onmxc;1 B eCTeCTBeHHO-Hay‘IHOﬁ
obacru;

. JUISL Pa3BUTHS JTMYHOCTH PeOCHKA B mpoliecce 00ydeHus: OUOIOTHH, €ro CIIOCOOHOCTEH,
($hopMUPOBaHUS U YIOBIETBOPEHHUSI COI[UAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

® JJISL pa6OTBI C OI[apéHHI)IMI/I IIKOJbHUKAMH, OpraHru3aln UX pa3BUTHUA B pa3JIMYHbIX

o0acTsax O6p&30B8.T€J'IBHOfI, TBOp‘IGCKOﬁ ACATCIIBHOCTH.

O01mas xapaKkTepuCcTHKA NPOrPaMMbl JONOJHUTEJIBLHOI0 00pa3oBanus «3a
CTPAHUIIAMM Y4eOHUKA OHOJIOTHID)

JlaHHas nporpamma JONOJHUTEIHOI0 00pa30BaHUs Pa3BUBAET MIPEJICTABICHHS OII03HABAEMOCTH
KUBOM HPUPOABI U METO/aX €¢ MO3HAHMs, OH IMO3BOJIAET C(HOPMHPOBATH CHUCTEMY HAyYHBIX
3HAaHUU O >KMBBIX CHCTEMax, YMEHHsS HX IOJIy4aTb, IPUCBAUBaTh U MPUMEHSATHB >KM3HEHHBIX
cutyauusax. buonornyeckas moAroToBka o0ecrneyrBaeT MOHUMaHHE OOYYaroIIMMUCS HAy4YHBIX
MIPUHIIMIIOB YEJIOBEYECKON MAESITeNbHOCTH B MPHUPOJE, 3aKIaJbIBAET OCHOBBI IKOJIOTMYECKOM
KYJIBTYpPBI, 310pOBOro 00pa3a KU3HH.

Ilenamu uzyuenusn ouon02uu SBIASIOTCS:

* (QopMHupOBaHHWE CHUCTEMBl 3HAHMK O TIPU3HAKAX M TPOIEccax  >KU3HEACATCIHLHOCTH
OMOJOTMYECKUX CUCTEM Pa3HOTO YPOBHSI OpraHU3aIllu;

* hopMHpPOBAHNE CUCTEMBI 3HAHUN 00 0COOEHHOCTSIX CTPOEHUS, KUZHEEATSTLHOCTH OpraHu3Ma
YEJIOBEKA, YCIOBUAX COXPAHEHUS €TO 3JJ0POBbS;

* (QopmupoBaHHME YMEHUH MPUMEHITh METOAbl OMOJIOTMYECKOW HAyKH A HW3Y4eHUs
OMOJOTMYECKHUX CUCTEM, B TOM YHUCIIC U OPTaHH3Ma YEJIOBEKa;
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* popmMupoBaHUE YMEHUI UCTIOIB30BATh HHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHHSIX B 00JIaCTH
Ouosoruu st OOBSCHEHHs ITPOLECCOB U SIBICHUI KUBOW IMPHUPOJBI M HKU3HEICATCIHHOCTH
COOCTBEHHOT'O OPraHU3Ma;

* (opMHUpOBaHUE YMEHUH OOBSCHATH POJIb OMOJIOTMU B MPAKTUYECKOH ACATENbHOCTU JIFOJICH,
3HaYeHHE OMOJIOTMYECKOTO pa3HoOoOpasusi Il COXpaHEHUss Ouocdephl, TOCIEICTBHS
JESATEIbHOCTH YelIOBEKA B IIPHPOJIE;

* (GOopMUPOBAaHUE SKOJOTHYECKON KYIBTYPHl B IEJISIX COXPAHEHHS] COOCTBEHHOTO 3/I0POBBS U
OXpaHbI OKPYKAIOLIEH CPeIbL.

Jlocmuoicenue yeneit ovecneuusaemcesa peuienuem cieoyrouwux 3A4AY:

* mpuoOpeTeHue 3HAHUK OO0YyYarOIIMMHUCA O KHUBOW MPHUPOJAE, 3aKOHOMEPHOCTAX CTPOCHHS,
KU3HEICATCILHOCTH M CPeI0o00pa3yronieil pojau OpraHNu3MOB; YEIIOBEKE KaK OMOCONHMATHLHOM
CYULIECTBE; O POJIH OMOJIOTUYECKOM HAYKH B MPAKTUYECKON NIEATEIBHOCTH JIFOIEH;

* OBJAQJICHUE YMCHUSMH IPOBOJWTH HCCICAOBAHUS C HKCIOIH30BAHHUEM OHOJIOTHYECKOTO
o0opynoBaHus U HAOIIOACHHUS 32 COCTOSIHUEM COOCTBEHHOTO OPraHU3Ma;

* OCBOEHHE IPHEMOB PabOTHl C OHMOJIOTHYECKON MH(POpPMAIKMEH, B TOM YHCIE O COBPEMEHHBIX
JOCTIXKEHHSIX B 00J1aCTH OMOJIOTHH, €€ aHAJIW3 M KPUTHYECKOE OIIEHUBAHMCE,

* BOCIHTAHHE OWOJOTHYECKH U IKOJIOTHYECKH TPAMOTHOM JIMYHOCTH, TOTOBOH K COXpPaHEHHIO
COOCTBEHHOTO 3/I0POBbSI U OXPAHBI OKPYKAIOIIEH CPEIbI.

Copaeprxanue nporpaMmbl 10NOJHUTEJILHOT0 00pa30BaHus M0 rogaMo0yyeHus
(mpakTHyecKas 4acTh yCHUJIEHa MaTepUaIbHOTEXHIUUECKOM 0a30i nieHTpa «Touka pocTay)
10 KJTACC 2023-2024 YYEBHBIH 1oJ1

Beeoenue ¢ kypc oowent ouonocuu (4 u).

buonorus — nayka o xu3Hu. Coxepkanue kypca. [lonsrtue O6uocucrembl. CBoWCTBA KHU3HH:
€IMHCTBO XHMHUYECKOIO COCTaBa, OOMEH BEIIECTB M DSHEPIUM, CaMOBOCIIPOU3BEACHHUE,
CIOCOOHOCTh K POCTY U Pa3BUTHIO, pa3ApakUMOCTh, AUCKPETHOCTh. CrenupudHoCTh
B3aMOOTHOILIEHUIT OPraHU3MOB CO CPEJIOH.

ITonsTHE CTPYKTYpPHI U €€ opranu3auuu. IIoHsATHE CTPYKTYpHBIX YPOBHEN OpraHU3alUU >KU3HU.
MHuoroo6pasue ypoBHEWH OpraHM3alUU KU3HU: MOJEKYJISAPHBIA, KIETOYHBIH, OpraHU3MEHHBIH,
MOMYJISUOHHO-BU/IOBOI, OMOTr€0IIeHOTUYECK i, OrOoChepHBI.

W3 uctopun 6unonorun. Jloctrkenus coBpeMeHHON Onosnoruu. MHTpOIyKIUS U aKKIMMaTH3a1Hsl.
buotexnonorus. buonuka. B3aumMocBs3b Hayky U IPakTHKH. TpaguliiOHHbIE METO/bI OMOJIOTHH.
CoBpeMeHHBIE METO/IBI: MOJAEIINPOBAHNE, MOHUTOPHUHT .

Bomnpocsr s o6cyxnenus: 1. Uro takoe kynbTypa? 2. OTpaskeHre B3aUMOJEHCTBHS UYeIOBeKa
U IPUPOJIBI B Pa3IMUHBIX (hopMax KyJIbTyphbl. 3. Poiib )KUBOM MPUPOIBI B Pa3BUTHH KYJIBTYpPHI. 4.
Ilepenaua nocTHKEHUH KYIbTYPbl HOBBIM MOKOJIEHUSIM U B TIEpBOOBITHOM OOIIIECTBE.

Buocgepnutit yposens scusnu (7 u).

[Tonsatue Ouocdeprl. Crpykrypa Oumoctepsl. CoiictBa Ouocdepsl. OCOOEHHOCTH >KHUBOTO
BemiecTBa. QDYHKIMHM JKHBOTO BEIIECTBA: Ta30Basi, JHEPreTHYeCKas, KOHICHTpPAIMOHHAs,
IeCTPYKTUBHasI, cpeioodpasyromas. Poib sxuBoro BemiecTBa B buocdepe.
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PanHue rumore3sl O NMPOUCXOXKIEHHHM KHU3HH. buorenes m abuorene3. CaMONnpou3BOIBHOE
3apoxaeHue. [mnoresa mnancnepmuu. COBpPEMEHHBIE TMIIOTE3bl IMPOMCXOXKACHUS KU3HU.
[Ipenopranu3mMbl WM KoalepBaTbl. XWUMHUYECKas M OHOJOTHMYECKas DSBOJIONHA. JTarbl
BO3HUKHOBEHHS )KU3HU.

Pons mpoxapuor B 3Bomtonmu ku3HM Ha 3emie. llonstue apomopdosa. I'ereporpodsr u
aBTOTpOodbl. POsb 3ykapuoT B 3BoJIOUUHU XKU3HU. DOpMBI Ha3eMHOM >ku3HU. Hauano ucropuun
KU3HU.

buocdepa kak 6uocuctema. [lpoayiienTsl, KOHCYMEHTHI, peaylieHThl. brocdepa kak skocucrema.
[lonartue Oumonorumyeckoro kKpyroBopora. KpyroBopor BemecTtB B mpupoge. Ilpumepsr
KpYTOBOPOTOB BEILIECTB B IPUPOJIE.

[Tonatue o HOOChepe. Dtambl BO3AEHCTBHS 4enoBeka Ha Ouocdepy. CrnocoObl BO3AEHCTBHUS
yenoBeka Ha Ouocdepy. VYcnoBus coxpanenus Ouochepsl. OCOOEHHOCTH U 3HAYCHHUE
onocheproro ypoBHs. UemoBek kak (aktop B Omochepe. Hayunas ocHOBa CoOXpaHCHUS
ouocdepsl. 3a7a4n YCTOWYMBOTO PA3BUTHUS.

Cpenpl KM3HM OpraHM3MOB Ha 3emJie: BOJHAs, HA3€MHO-BO3JyIlHAs, IIOYBEHHas U
opraHu3MeHHas. Dkoiorudeckue (QakTopel cpeabl: abuoTHUecKHe, OHOTHYECKHEe U
AHTPOIIOTEHHBIE. AHTPOIIOT€HHBIE (PAKTOPHI: CO3HATEIBHBIC U CITyJaiiHbIC.
Buozeoyenomuueckuit yposens scusnu (8 u).

BI'l] xak uacth Ouocdepsl. OcoOeHHOCTH OMOTEOLEHOTHYECKOrO YpPOBHS KU3HU. 3HAUYCHHE
ouoreoneHoTnyeckoro ypoBHs xu3Hu. CorictBa BI'Ll. Yuenne o BI'Ll. Yuenue 06 sxocucreme.
Tpoduueckas cTpykTypa Ouoreonenosa. Ceru nutanus. [lepBuuHas u BTOpHYHAS MPOTYKITHS.
IIpoctpancrtBennbie cBsa3u B BI'Ll. Ilonstue spycHoctu u emxoctu Ouotomna. Ilonstue
9KOJIOTMYECKON HUILN.

Tunel cBsizeid U 3aBUCMMOCTEN B OuWoreorieHo3e. B3ammMHO mpuCocOOWTENbHBIE CBOWCTBA —
koananTauud. [lonsTne Mumukpuu. B3aumuble agantanuu B 6uoreoneHose. Ko3BomonuoHHbIe
CBsI3U B OMoreorieHo3e. MHorooOpasue cBsizell B OMOTeoIeHO03e.

Ilonarue ycroiunBocTH OuoreoneHo3a. CpoiicTBa, omnpezenstomue ycroitunBocts BI'LI:
00orarcTBO BHJIOBOTO COCTaBa M (DYHKUHMOHAJIBbHOE pa3zHOOOpa3ue, KU3HEHHOE IPOCTPAHCTBO,
cpenooOpasyroliye CBOWCTBA BUIOB, aHTPOIIOT€HHOE BO3JIEHCTBHE.

[Tonsitue cmennl OmoreoreHo3a. Tumbl cmeH BI'1l. TlepBuuHble U BTOPUYHBIE CYKIIECCHH.
Cytounsie u ce3onHbIe n13MeHeHus1 BI'L[. MHoroo6pasue Bogubix BI'L]. THIBI BOJHBIX YKOCHCTEM.
MHoroo6pa3ue 6MOreo1eHO30B CYIIIH.

AntponorenHoe BinusHue. Ilytm coxpaHeHuss OuoreoneHo3oB. Hauano ocBOeHHs NpHPOJIBI
moapMu. Hauano kynbTypHOro ocBoeHMs! mpupoibl. Hauano HayyHOro OCBOEHHS MPHUPOBI.
IIpoMbIeHHOE 0OcBOEHHUE MPpUPOoAbl. Oco3HaHUE poiu uenoBeka B npupoje. bI'l] kak nctounuk
Osaromnoydus JroAei. DKoJorndeckue 3aKOHbl IPUPOI0TOIb30BaAHUS.
ITonynayuonno-6uoosoii yposens ycusnu (16).

[lonsitue  Bupma.  Kpurepum  Buma:  Mopdosoruueckuid,  (GU3HO0IOr0-OMOXUMHUYECKUH,
reorpagpuuecKuii, SKOJIOTUIECKUN U PenpoayKTUBHBIH. COBpEeMEHHOE IMPEACTaBICHUE O BHJIE.
buonoruueckas koHUenuus BUaA.

[Monmynsanus kak ¢gopma cymectBoBanusa Buaa. lonymsuus kak kommnoHeHT BI'Ll. IMomymsius
Kak reHeTuyeckas cucrema. Tumbl nonmyisauuil. [lomynsuroHHble OCHOBBI 3BoMONMH. [loHsATHE
MHUKPOIBOJIOIUH. J[BHXKYIIME CHIIBI U (PaKTOPBI IBOJTIOIHH.

[Tonstue BumooOpazoBanusa. buopasnooOpasue. CrocoObl o0OpazoBaHusi BHIOB. I[IpuauHBI
BbIMUpaHud. [lombITKM cucTeMaTH3aluu Ouonormueckux BuaoB. CoBpeMeHHas cHucTeMa
opranu3moB. CoxpaHeHrue OMopa3HOOOpa3usI.

[Ipoucxoxnenue yenoseka. Otpsag npumarsl. CemeiictBo I'omunuabl. Hampasienus sBotonnun
cemerictBa ['omunua. CtaHOBiICHHE 4YeloBeka Kak Buaa. OOmias 3aKOHOMEPHOCTHh IBOJIIOIIUU
4eJI0BeKa.
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[TonynsMOHHBIE OCHOBBI aHTPOIIOTrE€HE3a. Y HUKaJIbHasi 0COOEHHOCTh BUJa UenoBEK pa3yMHBIM.
[lonsstue pac. Pacbl 4denmoBeka: HErpoMJiHas, MOHIOJOMJHAs, €BponeouaHas. ['unoressl o
IIPOUCXOXACHUN YEJIOBEKAa COBPEMEHHOI'0 BU/IA.

[Tonsitue Ouonoruyeckoit sBomronuu. [lonsTue kpeaunoHuzMe u Tpanchopmusme. Teopus
Yapnza /[lapBuna 00 osBosmonuu. Dopmbl H3MEHYMBOCTH OpPraHU3MOB: OIpEACICHHAs |
HeomnpezeneHHas. [loHATHE HCKYCCTBEHHOTO 0TOOpa U €CTECTBEHHOT0 0TOOpA.

®opMHUpPOBAaHUE CUHTETUYECKOW Teopuu 3BotoLuU. COBpEeMEHHasi TEOPHs SBOJIOLUM KUBOTO
MUpa. DJIeMeHTapHbIe SUHUIIBI, JIEMEHTAPHbBIN MaTepHUal U AIeMEeHTapHbIe (PAKTOPHI IBOTIOIUH.
JBrxymye cuibl 3BOOLMH. OCHOBHBIE IIOJIOKEHUSI CUHTETUUECKOM TEOPUH SBOJIIOLIUH.
Pesynbratel sBomtonuu. BupooOpaszoBanue. EcrecTBeHHass cucCTeMa >KUBBIX OpPraHHU3MOB.
DykapuoTel U NpokapuoTsl. [Ipucrnocobnennocts u amanrtanus. OCHOBHBIE 3aKOHOMEPHOCTH
3BOJIIOLIUH.

buonorudueckmii mporpecc. Apomopdo3, uamoamanTamus, odmas mereHepais. OCHOBHEIC
HaIlpaBJICHUs SBOIIOLUU.

Crenuduka monyisiuOHHO-BUIOBOTO YPOBHS JKU3HH, €T0 CTPYKTypa M OpraHu3aius. 3HaYeHHe
MONYJIALIMOHHO-BUJIOBOTO YpOBHs. DYHKIMOHAIbHAS POJIb MONYJALMN B IpHUpoAe. 3HAUYCHHE
IVKUX BHUJOB pacTeHWil. 3HaueHHE NUKHUX BUJIOB JKMBOTHBIX. ['€HOQOHA M NMPUYMHBI THOETH
BHJIOB.

[ToBTOpEHME MPOIiIEHHOr0 MaTepHralia o nepBoil u BTopoi rnaBaM. O6001IeHNE U 3aKpeIUIeHNe
3HAHUU C TOMOIIIBbIO OMOJIOTUYECKOTO TECTUPOBAHUS.

[ToBTOpEHNE MpoOIiIEHHOr0 MaTepuana Mo TpeTbed M ueTBepToil rinaBam. OOoOuIeHHE U
3aKperyIeHUE 3HaHUM ¢ IOMOIIbIO OMOJIOrMYECKOT0 TECTUPOBAHUS.

11 KJIACC 2023-2024 YYEBHBIH I'O/]

Opeanusmennwtii ypoeens ycusznu (17 u).

Oco0eHHOCTH OPraHU3MEHHOTO YPOBHS OPraHU3alluH KU3HH. 3HAUeHHE OPTaHU3MEHHOTO YPOBHS
B npuponae. OpraHu3M — OCHOBHAs JMCKpPETHas XUBasg €AUHUIA. OBOJIOIMOHHOE YUYCHHUE
OpPraHU3MEHHOTO YPOBHS B IPUPO/IE.

[Tonsitue 06 opranuzmax. CBoiicTBa opranusma. Opranusm kak ouocucrema. Buael perynauuu
OpraHM3Ma: CaMOpeTyJslus, TyMOpalibHas peryjsalus, HEpBHasS M HEPBHO-TYMOpalbHas
perynsiiiusa. MHOTOKJIeTouHble opraHu3mMbl. OOMEH BEIIECTB M TMPEBPAIICHHUS SHEPIHH B
opranuzme. CHUCTEMBI JKU3HEIeATETbHOCTH )KUBOTHOTO OpPraHU3Ma.

Pasmuoxxenue: monoBoe u 6ecmosnoe. Buapl 6ecrionoro pazmMuoxeHus. OCOOEHHOCTH MOJIOBOTO
pazmHoxxeHus. [Ton u monoBsie mpu3Haku opranmsma. OTmiogoTBopeHre. Buibl ormno1oTBOpeHusl.
HckyccTBeHHOE OMII01I0TBOPEHHKE. J[BOMTHOE OTI0IOTBOPEHHE IIBETKOBBIX PACTECHUM.

[TonsiTre 06 oHTOTEHE3e. DMOPHUOHAIBHBIHN (3apOABIIIEBHIN) IEPUO]] PA3BUTHUSIMHOTOKIETOUYHOTO
opranusma — sMOpuorene3. [locToMOpHOHATBHBIN, WIN TOCIE3apOABIIIEBbIH, nepuo. Craaun
B3POCIIOT0 OpraHu3Ma.

3apoxaenue reHeTuku. Paboter ['peropa Menaens. XpoMocoMHasi TeOpHsl HACIEACTBEHHOCTH.
OcHosuble monoxeHuss XTH. OtHomenus renorumna u ¢peHoruna. [lonsTue o reHome.

[Tonstue 00  w3MeHumBocTH. HacnencTBeHHas  WM3MEHYMBOCTB:  MOAU(UKAIIMOHHAS
(peHoTHTIMYECKAS), TEHOTHIIMYECKAas, KOMOWHATHBas, MyTallMOHHas. MyrareHes, MyTareH,
MyTaHT. MyTaliu: eCTECTBCHHBIE W UCKYCCTBEHHBIC. THITBI MyTaIlWii: XpOMOCOMHBIC M TCHHEIC.
3aK0H «TOMOJIOTUYECKUX PSATOB HACIEICTBEHHON M3MEHYUBOCTI.

Mertoasl pabotsl I'. Mennens. Ynctbie muHIE. MOHOTHOpUIHOE, TUTUHOPUIHOE U TPUTUOPUIHOE
ckpewmnBanue. [lonsatue amuteneid. 'OMO3UTOTHBIE U TETEPO3UTOTHBIE AJUIENA. JJOMHUHAHTHBIE U
peleccuBHbIe Npu3HaKku. [lepBbiii U BTOpoit 3aKkoH Mennens. ['unore3a 4ucToOThl raMeT.

Omnpitel I'. Mennens. Monorubpuanoe u auruOpuaHoe ckpemuBanue. PekomOunammu. Tperunit
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3akoH MeHaens. Aunanusupyromniee  ckpeuuBanue. OTKIOHEHHWE OT  CTaTUCTHYECKUX
3akoHOMepHOocTel. CLeIIeHHOe HAclleI0BaHuEe I'€HOB. | eHeTnyeckue KapThl OpraHu3MOB.
3aKkperyieHue U cucTeMaTU3alus 3HaHUI 110 IEPBOMY, BTOPOMY U TpPETbeMY 3akoHaM MeHnpaens
3a CYET PEILICHUsI TEHETUYECKUX 3a/1a4. THUIbl B3aUMOACHCTBUS T€HOB.

[Tonstue cenexnuu. 3amaun cenekuuud. OCHOBHBIE METOJBI CENEKIIMU: UCKYCCTBEHHBIH OTOOP
(6ecco3HaTEeNbHBIE M METOAWYECKUN), THOpHUau3aius (BHYTPHBHUIOBAsS W MEKBHIOBAsS).
Wubpuaunr u ayropuaunr. ['ereposzuc. Mertoasl rudpunuzanun. MonexkymspHas THOpUIH3aIus.
Myrarenes. [lonumnongusi. [lepBuuHble U BTOPUYHBIE LEHTPhl IMPOUCXOKIEHUSA KYJIbTYPHBIX
pacTeHui.

[Tonstue nona. Mexanusm onpenenenus noja. OoreHe3. AyToCOMHBIE U TIOJIOBBIE XPOMOCOMBI;
MY’KCKHE M )KEHCKHE XpOMOCOMBI. 'oMorameTHoe u rereporameTHoe coueranue. HacnenoBanue
MPU3HAKOB, CILEIUICHHOE C MOJOM. ['oMorametHblii W rereporametHbiii mon. ['emodunus u
NaJIbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOeHHoCcTH TeHETHKH dYenoBeka. OCHOBHOE HampaBieHHE TEeHETHUKU uyenoBeka. [loHsThe
kapuotumna. Myranuu. HacnencrBennsie 0osnesHu. MynbTudakTopHbie 3aboneBanus. | eHHbIE
6011e3uu. XpoMocoMHbIe 601e3HH. MoHOCOMUS. MeTO/IbI JIeUeHUSI.

[Ipeamer m 3amaum MEIUIIMHCKOM T€HETHUKH. BHOATHYECKUN KOJEKC. DTHYECKHUE MPUHIIUIIBI
MeauIuHcKoi reneTuku. [lonstue 6uorexnonoruu. I'ennas nnxenepus. CoBpeMeHHBIE aCIIEKThI
OMOTEXHOJIOTHYECKUX HCCIEAOBAHUN. DTUUECKIE aCTIEKThl KIIOHUPOBAHUS.

I'ére Horann Bonbdranr. KuszHeHHBIN IHUKIT yenoBeka. BwickaspiBaHus ¢uiiocopoB: Dpux
®pommM, Huxomnait Anexkcanaposuy bepses.

[lonsiTue o Bupycax Kak opraHu3max. SBisiercs 1M BUPYC JKMBBIM OpraHusmoM. Kakumu
CBOWCTBAMM JKHMBBIX OpPraHU3MOB 00nanatoT BUpychl. CTpoeHHME U CBOWCTBA BHPYCOB.
[IpoHnkHOBeHHE BHpPYCOB B KieTkH. lIpoucxoxneHue BHupycoB. Bupycel kak Bo30yauTenu
3abonesanuit. CITNM/{. OPBU, rpunm.

Knemounwtit yposens scuznu (7 u).

Knerka — mpeacraBuTenb KIETOYHOTO YPOBHS KM3HU. 3HAUEHHE KIIETOYHOI'O YPOBHS >KMBOU
Marepuu. 3HaUCHUE KJIETOYHOrO YpoBHS. OCHOBHAs €IUHUIIA KU3HU U dJIeMeHTapHas dopma
KU3HHU.

OBonronus nepBUYHON KieTku. [lanpHelee yciaoxkHeHUe KiIeTKH. OCHOBHBIE YacTH KIIETKH.
[ToBepxHOCTHBIN KOMIUIEKC KIETKU. [luTomnasma u ee cBorictBa. OpraHouibl Kak CTPYKTYpHbIE
KOMITOHEHTHI LIUTOIJIA3MBbI.

Ku3Hp KieTkd. DTamnbl KIETOYHOrO LMKJA: MEepBbId U BTOPOM. [[MUTENbHOCTh KU3HU KIETKH.
Jlenenue kiaeTku. MUTO3 WM HENpsMOe JielieHHe KIeTKU. buonornueckoe 3HaueHHWE MUTO3a.
Meii03 — penponyKTHUBHOE JeneHue kieTku. CpaBHEHME MHTO3a M Melo3a. buonornueckoe
3Ha4YE€HHE Meno3a.

[Tonsarue o xpomocomax. CTpykTypa XpoMocoM. HerncToHoBble U THUCTOHOBBIE OENKU. YPOBHU
KOMITaKTU3auKu xpoMmarnHa. yHkuuu xpomocoM. ['eHeTnuecknii koa. TpaHCKpUIIus.

Hayxka o knetke — nutosniorus. [lonsitue o kinerke. AHUMaNbKynu. [lepBbie mo10KeHUs KIeTOYHOM
teopuu. Pazputue yuenus o kinetke. CoBpeMeHHas KJIETOYHas TEOpHsl.

[TonsTre nenecoodpa3HocTy U rapMoHUH. COOTHOIIIEHUE TAPMOHUH KUBOU KIETKH U TAPMOHHUU
Mupa. B3aumMocBs3b 1 pazHuiia MeXy HOHATUSIMU «TapMOHUS» U «IIPUPOI0CO00Pa3HOCTDY.
O06o0061eHre u cucTeMaTH3aIus 3HaHUH 1Mo Tase 2.

Monexynapuutit yposens scuznu (10 u).

OcoO6eHHOCTH MOJIEKYJISIPHOTO YpOBHS ku3HH. [lomumepsl 1 MOHOMEpHI. DU3UKO-XUMUYECKHE
cBoiicTBa MoJiekyd. buomormueckme  pynkmuum  Monekyn.  CTpPyKTypHBIE — 3JI€MEHTHI
MOJIEKYJISIPHOTO YpPOBHsI KU3HU. OCHOBHBIE IIPOLIECCH], 3HAU€HNE U opranu3anus MYXK.
Heoprannueckue BeniecTBa: BOJla, MUHEPAIbHBIE COJM, IBYOKHCh YIJI€poJa, KHCIOThHI U
ocHOBaHUs. OpraHudeckue BEIIECTBA: YIJIEBOJIbI, JTUMHUABI, OCTKH U HYKJICHHOBBIC KHCIOTHI.
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Crpyxrypa JJHK u PHK. Permnukanus JTHK.

Cunte3 Kak yacth Metabonusma. [lonstue merabonusma. [lonstrue 6nocuHTe3a u HOTOCHHTE3A.

CaeroBas u TeMHoBas (asbl porocunTe3a. Porocutemsl. L{ukn KansBuna.

[Tonstue o O6mocuHTe3e Oenka. DTambl cUHTe3a Oenka: TpaHCKpumius, TpaHcisaius. [lonsarue

anTukonoHa. Akuenropsas yacte PHK. Tunel PHK: TPHK u uPHK. [lonsiTie nonucomsi.

[Tonsatue o Owonormyeckum pacmermiennd. AT, AM® u AJI®. AspoOHoe apIxaHUE.

beckucnopoaHplil 3Tan KJIETOYHOIO AbIXaHUS, WIA TIIMKOIU3. KHCIOPOAHBIM ATall KJIETOYHOIO

neixanust. [ukn KpeOca.

OmnacHocTe monuMmepHOro Mycopa. lIpoGmema ycroliumBoro pa3Butus. [aBHbIE (DAKTOPHI

Jierpajiallud U palloHbl UX NPOABICHUA. Moaenu pa3BUTHS MUpPa. DKOJIOTHSI 1 HOBOE BO33PEHHUE

Ha KynbTypy. Kputepun pa3zBUTHS KyJIbTYPHI.

OO6o00mmenrne M cucreMaTu3alvs 3HAHUW O CTPYKTYPHBIX YpPOBHSIX JXKUBOM Marepuu. Bumisl

OMopa3zHoOOpa3msi: BHIOBOE, T'CHETHUYECKOE, JKOJIOTHYECKOE, Teorpaduieckoe, COIUAIBHO-

3TOJIOTMYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6o00meHne W cucTemMaTu3alusi 3HAHUKW [0 YPOBHSM OpraHu3allud JKUBOM MaTepuu:

OpraHU3MEHHOM, KJIETOYHOM M MOJEKYIspHOM. MToroBas oleHka 3HaHUM METOAOM

OMOJIOTUYECKOTO TECTHPOBAHMUS.

Ilnanupyemsie pe3ybTaThl
JUYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe éocnumanue:

* OTHOIIEHWE K OHWOJOTMHM KaK K BAaXXHOW COCTABISIONICH KYJIbTYpBlI, TOPJOCTh 3a BKIJIAJ
POCCHICKHMX M COBETCKHMX YYCHBIX B pa3BUTHE MHUPOBOMN OHonornyeckoil Hayku. I'paknaHckoe
BOCIIUTaHHE:

* TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM JIESIT€IbHOCTH MPH BBINOJIHEHUH MCCIEJOBAHUHN U
MIPOEKTOB, CTPEMJICHHE K B3aMMOINOHHMAHHIO ¥ B3aUMOIMOMOINHU. JlyXOBHO-HpaBCTBEHHOE
BOCIIUTaHHE:

* TOTOBHOCTHh OIICHWBATh TIOBEJACHWE M TOCTYNKH C TIO3WIMK HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOM KYJIBbTYpHI;

* MOHMMaHWE 3HAYUMOCTH HPABCTBEHHOT'O AaCIeKTa NESITEIbHOCTH YelIOBEKa B MEIUIIMHE U
O610JIOTMHU. DCTETHUECKOE BOCIIUTaHUE:

* NOHMMAaHUE POJIU OMOJNOTHH B (GOPMUPOBAHUN ICTETUUYECKON KYJIbTYpPbl IUYHOCTH. [[ennocmu
HAY4HO20 NOZHAHUA:

* OpHCHTAlMsl Ha COBPEMECHHYI) CHCTEMY HAyYHBIX TIPE/ICTaBICHUH 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS35IX UeJIOBEKa C MPUPOTHON U COIIMATIBHON CPeJIoif;
* TIOHMMaHHE POJHM OWOJIOTUYECKOH Haykd B (OPMHUPOBAHMM HAYYHOTO MHPOBO33PEHHS;
pa3BUTHE HAy4yHOW JII0OOO3HATENBHOCTH, HWHTEpeca K OHOJIOrMYecKod HayKe, HaBbIKOB
UCCIIEI0BATENBCKON JESITEIbHOCTH.

Dopmuposanue Kynbmypsl 300pP0GbA.

* OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3/I0POBbIO M YCTAHOBKa Ha 3J0POBBIA 00pa3 »KU3HU
(3mopoBoe MUTaHKE, COOMIOACHNE TUTHEHNYECKUX MPABWI U HOPM, COAJTAaHCHPOBAHHBINA PEXUM
3aHSATHH U OTIBIXA, peryispHas pu3mdecKkast akTUBHOCTB);

* OCO3HAHWE TOCJIEJICTBHUM M HENpHUATHE BPEIHBIX NPUBBIUEK (YMoTpeOJeHHe alKoroJs,
HapKOTHKOB, KypeHHe) U UHBIX (GopM Bpena A (PU3NYECKOTO M ICUXMUYECKOrO 3]I0POBbS; *
co0Jr0IeHHEe paBUII 0€30I1aCHOCTH, B TOM YHMCJIE HABBIKM 0€3011aCHOTO TIOBEJCHUS B IIPUPOIHOM
cpene;

* c(hOpMHPOBAHHOCTh HaBBbIKa pe(IIeKCUH, YIpPaBICHHE COOCTBEHHBIM 3MOIMOHAIBEHBIM
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COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

* AaKTUBHOE yYacTHE B PEIICHUH MPAKTUYECKUX 3a/a4 (B paMKaxX CeMbH, ILKOJbI, TOPOAA, Kpasi)
OMOJOrMYEeCKOH M SKOJOTMYECKON HampaBiICHHOCTH, MHTEPEC K IMPAKTUYECKOMY H3YUEHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH.

Okonozuueckoe socnumanue:

* OpHEHTAlMs Ha MPUMEHEHHE OWOJIOTMYECKUX 3HAHWW MPH PELICHUH 3a7ad B 00JacTh
OKpY>Karolen cpessl;

* OCO3HAHUE FKOJIOTUIECKUX MTPOOJIEM U ITyTeH UX PELICHHUS;

* TOTOBHOCTb K Y4aCTHIO B IPAKTHUECKOH J1€ATEIbHOCTH SKOJIOTMYECKON HAPaBICHHOCTH.
Aoanmayus obyuarowe20cs K USMEHAIOWUMCS YCILOBUAM COYUATILHOU U NPUPOOHOU CPeObl.

* aJIeKBaTHas OIICHKA U3MEHSIOIINXCS YCIOBHIA;

* IPUHATHE PEUIeHUs (MHANBHUIYaTbHOE, B TPYIIIE) B U3MEHSIONIMXCS YCIOBHAX Ha OCHOBAaHUH
aHayM3a OMOIOTHYecKo HH(OPMALINY;

* IUIAaHMPOBAHME JICHCTBUI B HOBOM CUTYyallMM HA OCHOBAHUU 3HAHUNA OMOJIOTHYECKUX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3Y/IbTATHI

YHuBepcaibHble IO3HABaTeIbHbIE e CTBUS

bazosvie nocuueckue oelicmeus:

* BBISIBJIITD M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OMOJIOTHUECKUX O0BEKTOB (SBICHHA);
* YCTaHABJIMBATh CYLECTBEHHBIH NMPU3HAK KIACCUPHUKALIMHN OMOJOTMUECKUX OOBEKTOB (SIBJICHHM,
MIPOLIECCOB), OCHOBaHUS Al OOOOUIEHHS U CpaBHEHMS, KPUTEPUM IMPOBOAMMOIO aHAIN3a; C
YUYETOM MPEATIOKEHHON OMOJIOTMUYECKON 3aJjauu BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B
paccmarpuBaeMbIX (GakTtax U HaOMIOJAEHMSAX; NpepiaraTb KPUTEPUM JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

* BBIBJIATH JNeQUIHUTHI MH(OPMAIMH, JAaHHBIX, HEOOXOTUMBIX JUIsl PEIICHUS TOCTaBICHHON
3aJauy;

* BBUIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBS3M IPU HM3YUYEHUU OHOJIOTMYECKUX SIBIEHUH U
IIPOLIECCOB; JIeNIaTh BHIBO/IbI C UCIIOIb30BAHUEM JETYKTUBHBIX U MHYKTUBHBIX YMO3aK/IIOUEHUH,
YMO3aKIIO4YEeHHUN 110 aHAJIOTUH, (POPMYIHPOBATH THIIOTE3BI O B3AaUMOCBSI3AX;

* CaMOCTOSITEJIBHO BBIOMPATh CIOCOO pemieHus: yueOHOH Omojornueckoi 3aay (CpaBHUBATbH
HECKOJIbKO BapHaHTOB PEIIEHUs, BHIOMpaTh HanboJiee MOAXO SN ¢ YIETOM CaMOCTOSITEIHBHO
BBIJICJIEHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue oeticmeusi:

* HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEN0BATENIBCKUI HHCTPYMEHT IT03HAHUS;

* (QopmMynupoBaTh BONPOCHL, (UKCHUPYIOIIME pa3pblB MEXKIY pEATbHBIM MU IKEJaTeIbHbIM
COCTOSIHUEM CUTYAIMH, 00BEKTa, 1 CAMOCTOATENIBHO YCTaHABIMBATH UICKOMOE U JIaHHOE;

* (opMupoBaTh THIOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXJIEHUH, apryMEHTHPOBATh CBOIO
MIO3ULMI0, MHEHHUE;

* MpPOBOAWTH II0O CAMOCTOSITEIbHO COCTAaBJIEHHOMY IUJIaHy HAONIOJEHUE, HEeCIOKHBIN
OMOJIOTUYECKUN JKCIIEPUMEHT, HEOOJbIIOEe HCCIENIOBaHHE IO YCTAHOBIEHHIO OCOOEHHOCTEH
omosornueckoro o0ObekTa (Tpoliecca) W3YYEHHMs, NPHUYUHHO-CICACTBEHHBIX CBSI3€H |
3aBUCHMOCTEH OMOIIOTUYECKUX 0OBEKTOB MEXIY COOOIA;

* OLEHMBAaThb HAa MPUMEHUMOCTh U JOCTOBEPHOCTb HH(POPMALHUIO, MOJYYEHHYIO B XOJIe
HaAOJIOACHUS M SKCIIEPUMEHTA;

* CaMOCTOSATENbHO (hopMysnpoBaTh OOOOIIEHUS U BBIBOJBI 10 pPE3yibTaTaM IPOBEIEHHOIO
HAOIOACHNUS, SKCIIEPUMEHTA, BIAJE€Th MHCTPYMEHTAMH OLIEHKU JOCTOBEPHOCTH IOJIyYCHHBIX
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BBIBOZIOB 1 0000IIEHNI;

* MPOTHO3MPOBATH BO3MOXKHOE JajbHENIIee pa3BUTHE OMOJIOTMYECKHUX IIPOLECCOB U HUX
MOCTIC/ICTBHS B @aHAJIOTHYHBIX HJIM CXOJIHBIX CUTYallUsX, & TAK)KE BBIABUIATh MPEATIONOKEHHS 00
UX Pa3BUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayuei:

* MPUMEHSITHh pa3IM4YHbIE METOJbl, MHCTPYMEHTBI U 3alpochl IpU IOMCKE M OTOOpe
Ouosiornyeckoil MH(pOpMaIK WM JTAHHBIX U3 UCTOYHHKOB C YYETOM MPEAIIOKEHHON ydeOHOU
OMOJIOrMYecKol 3aJauu; BHIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
OMOJIOTNYECKYI0 HH(POPMAIUIO Pa3IMYHBIX BHIOB U (POPM MPECTABICHHUS;

* HAXOJUTh CXOJHbIC apI'yMEHTHI (IIOATBEPKAAIOIINE WK ONPOBEPralOLIMe OHY U TY K€ UJEI0,
BEPCHUIO) B a3 IMYHBIX HH()OPMAITMOHHBIX HCTOYHHUKAX;

*  CcaMOCTOATENbHO BBIOMpPATh ONTUMAbHYIO (opMy mpejacTaBieHuss HHPOpMALUU U
WUIIOCTPUPOBATh pELIaeMble 3a7aul HECIIOKHBIMU CXEMaMH, IUarpaMMaMy, UHOU rpadukoi u
UX KOMOUHAIUSMU;

* OICHHMBATHh HAACKHOCTH OMOIIOTHYECKOH HWHPOPMALUU MO KPUTEPHUSAM, TPEATIOKCHHBIM
yUUTeIeM WK ¢(HOpMYIUPOBAHHBIM CaMOCTOSATENIBHO;

* 3a[IOMMHATh ¥ CUCTEMATU3UPOBATH OMOJIOTMUYECKYI0 HH(POPMAIHIO.

Yuusepcanonvie KommyHuKkamugnvie 0eticmeusl

Obwenue:

* BOCIIPUHUMATh M (OPMYIHUPOBATH CYXJCHHUS, BHIPAKaTh SMOIMUHU B IPOIECCE BBIMOIHEHUS
IIPAKTUYECKHUX U Ja00paTOPHBIX paboT;

* BbIpa)kaTh ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHHs, TOHUMAaTh 3HAYEHUE COLMAIBbHBIX 3HAKOB,
3HATh M Paclo3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYyallUd M CMST4aTh KOH(MIMKTHI, BECTU
IIEPETOBOPBI;

* [IOHMMAaTh HAaMEpPEHHUs APYTUX, MPOSABIATH YBAKUTEIBHOE OTHOLIEHHE K COOECEIHHKY U B
KOPPEKTHOH Gopme (HOopMyIHPOBATH CBOU BO3PAKEHHUS;

* B XOJA€ Juaiora W/WiM MJUCKYCCHU 3a/laBaTh BONPOCHI IO CYILIECTBY 00CyXaaeMoi
OMO0JIOTNYECKOll TeMBI U BbICKa3bIBaTh UJI€H, HALIEIIEHHbIE Ha pellleHHue OMOJIOTHUECKON 3a/1auu U
nojjepkaHue 0JaroxenaTeIbHOCTH OOILEHUS;

* COIOCTAaBJIATh CBOMU CYXJEHHUS C CYXJICHHSIMM JAPYIMX YYaCTHHKOB JHMajora, oOHapyXHBaTb
pa3IM4Me U CXOJICTBO MO3UIIHIA;

* MyOJUYHO MPEJCTABIATh PE3YIbTaThl BHITOJHEHHOTO OMOJIOTMYECKOTO OMbITA (IKCIIEPUMEHTA,
HCCTIeI0BaHMS, TIPOSKTA);

* CaMOCTOSITETIbHO BbIOMpaTh (opMaT BBICTYIJIGHUS C YY€TOM 3aJad Mpe3eHTaluud |
0COOEHHOCTEH ayAUTOPUU U B COOTBETCTBUU C HUM COCTABIISATh YCTHBIE U MMHUCbMEHHBIE TEKCTHI C
HCIOJIb30BAHUEM UIUTIOCTPATUBHBIX MaTEPUAIIOB.

Cosmecmuas OessmenbHOCMb (COMPYOHUUECMBO):

* TIOHUMAaTh M HCIOJIb30BaTh MpPEUMYIIECTBA KOMaHAHON W HHAMBHUIYaJdbHOH pabOThI mpu
pelIeHnH KOHKPETHOM OMOoJIOrnyecKoi mpoodieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IpYNIOBBIX (pOpM B3auMOJICHCTBUS IPU PELICHNUH ITOCTABICHHOHN yueOHOH 3a1a4H;

* IPUHHUMATH 1I€Jb COBMECTHOW JIE€ATENbHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS MO €€
JOCTIDKEHHUIO: pacIlpeliesiiTh POJH, JIOTOBapUBaThCs, OOCYXIaThb NpPOIECC U  pe3yabTar
COBMECTHOM pabOThI, yMeTh 0000IaTh MHEHHUS HECKOJBKHX JIFOJIEH, MPOSBIATH TOTOBHOCTH
PYKOBOJIUTb, BBIMOIHATE MOPYYEHUS, TOTIMHATHCS;

* IUIAHUPOBATh OPraHMU3ALUI0 COBMECTHOW pabOThI, ONpENeNATh CBOK pPOlb (C y4eTOM
MIPEANIOYTEHUH U BO3MOKHOCTEM BCEX YYAaCTHUKOB B3aMMOJEHMCTBHSI), paclpeneisaTh 3aJadyd
MEXy WICHAMH KOMaHIbI, y9acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0O0CykIeHUs, 0OMEH
MHEHMSIMHU, MO3TOBbIE IITYPMBI U HHBIC);
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* BBIIOJIHATH CBOIO YacThb pabOThl, JOCTUIraThb KAadECTBEHHOI'O pe3yJbTaTa II0 CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUSA C IPYTUMH YWICHAMU KOMaH/bI;

* OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPHUSM, CaMOCTOSITEIHHO
chOpMyIUPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUS; CPAaBHUBATh PE3yJIbTaThl C UCXOIHON
3ajaueil ¥ BKIIAJ KaKIO0Tr0 WieHa KOMaH/Ibl B JOCTH)KEHUE PE3yNIbTaToOB, Pa3leniTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K NMPEAOCTABICHUIO OTUYETa IIEpe]] TPYIIIONf;

* OBJAJIETh CUCTEMOIl YHUBEPCAIbHBIX KOMMYHHMKATHBHBIX ACUCTBHUI, KOTOpas oOecreyuBacT
c(hOPMHUPOBAHHOCTH COIUAIBHBIX HABBIKOB M SMOIIMOHATIBHOI'O HHTEJIJIEKTa 00yYaOIINXCA.
Yuueepcanvnuie pecynamuenwvie oeiicmeusn

Camoopeanuszayus:

* BBIABJIATH NPOOJEMBbl ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, HCIOJb3Ys
OHMOJIOTMYECKHE 3HAHNUS,

* OPUEHTHPOBATHCS B PA3IMYHBIX MMOAXOAAX MPHUHITUS PELICHUM (MHIUBUAYaIbHOE, IPUHITHE
pEelIeHus B TPyIIe, IPUHITHE PEIICHUI TPYIINOii);

* CaMOCTOSITEIIPHO COCTABJIATH AITOPUTM PEIIEHUS 3aJa4H (WIM €r0 YacTh), BEIOMPATh CIOCO0
peuieHrs y4eOHOM OMONOrMuYecKoil 3aJauud ¢ Y4eTOM HMEIOLIUXCS PecypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh MpeJlaraéMble BaApUAHThI PELICHU;

* COCTaBIATh IUJIaH JeHCTBUM (TUIaH peanu3ali HAMEUYEHHOTO ajropuTMa peHIeHHs),
KOPPEKTUPOBATh MPEJIOKEHHBINA aITOPUTM C YUETOM MOTyUYEHUSI HOBBIX OHOJOTHYECKHX 3HAHUIM
00 n3y4aeMoM OHOJIOTHYECKOM 0OBEKTE;

* J1e71aTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxonmponw (peghnexcus):

* BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U pedIIeKCuy;

* 1aBaTh a/ICKBAaTHYIO OIICHKY CUTYyalllu U MpeJiarath MjiaH e¢ H3MEHEHUS;

* YUHUTBHIBaThb KOHTEKCT W NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUU
y4eOHON OMOJIOTMYECKOM 3a/1auu, aAaNTHPOBATh PEIICHUE K MEHSIOIINMCS OOCTOSITEIHCTBAM;

* OOBSCHATH NPUYMHBI JOCTHKEHHs (HEIOCTHIKEHUS) Pe3ybTaTOB JEATEIbHOCTH, JaBaTh
OLIEHKY NNPUOOPETECHHOMY OMBITY, YMETh HaXOJIUTh MIO3UTUBHOE B POU3OILIEAIEH CUTYaIUH;

* BHOCHUTb KOPPEKTUBBI B JIESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, N3MEHHUBILUXCS
CUTYalul, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

* OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa LIEIN U YCIOBUSAM.

OMoyuoHaNbHBIIL UHMENTEKM.:

* pa3nuyaTh, Ha3bIBATh U YIPABIATH COOCTBEHHBIMH AMOLMSAMH U SMOLIUSMH JPYTHUX;

* BBIIBJISATh U AHAJIU3UPOBATH IPUYUHBI IMOLIUH;

* CTaBUTH ce0s HA MECTO JIPYroro YesoBeKa, IOHUMAaTh MOTHBBI M HAMEPEHHUS APYTOro;

* PeryMpoBaTh CocO0 BBIPAKEHUS SMOLIHH.

Ipunamue cebs u opyeux:

* OCO3HAHHO OTHOCHUTHCS K IPYTOMY U€JIOBEKY, €0 MHEHHIO;

* IPU3HABATh CBOE MPABO Ha OMIMOKY M TaKOE e MPaBo JIPYroro;

* OTKPBITOCTH ce0€ U APYTUM; ® 0OCO3HABaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

* OBJAJETh CHUCTEMOW YHUBEPCAIbHBIX YYEOHBIX PpEryJATUBHBIX JEHCTBUH, KOTOpas
oOecnieurBaeT (OPMHUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI TO3ULIUS
JMYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTU (YNpaBieHHs COOOHM, CaMOIMCIUILIUHBEI,
YCTOWYUBOTO MTOBEACHMUS).

Ilpeomemmnvimu pezynomamamu ¢ 10 knacce agnaomesn cnedyroujue ymenus:

1) chopMHUpPOBaHHOCTH MPEACTABICHUN O POJIM U MECTE OMOJOIMH B COBPEMEHHOW HAyYHOMN
KapTUHE MHUpPa; TIOHUMaHUE POJIn OMOJIOTHH B (HOPMHUPOBAHHH Kpyrozopa u (hyHKIIMOHAIBHOU
IPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs] MPAKTUYECKUX 3a7a4;
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2) BJAJICHUE OCHOBOIIOJATAIONIMMU TMOHATUSAMH WM TPEJACTABICHUSIMH O XHBOW MpPUPOAE, €€
YPOBHEBOI1 OpraHu3alliy U 3BOJIOIUHU; YBEPEHHOE M10JIb30BaHHE OHOJIOTHUYEeCKON TePMUHOIOTHEH
U CUMBOJIMKOI;

3) Bi1azieHUe OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHMUS, UCIIOIb3YEMbIMH TPU OMOJIOTHYCCKUX
UCCIICIOBAHMSIX JKUBBIX OOBEKTOB UM DKOCHCTEM: OIHUCAHHWE, W3MEpPEHUE, IPOBEACHHE
Ha0JII0/IeHUH; BBISIBIICHHUE U OLIEHKA aHTPOIOT€HHBIX U3MEHEHUH B IPUPOJIE;

4) chopMHPOBAHHOCTh YMEHHH OOBSICHATH pPE3yJbTaThl OHOJOTHYECKUX AKCICPUMECHTOB,
peliaTh JIeMeHTapHbIe OMOJIOTUYECKUE 3aauu;

5) chopMUpOBAaHHOCTH COOCTBEHHOM MO3MIIMHU 110 OTHOIICHUIO K OMOJIOrMYeCKON MHMOpPMAIIHH,
MOJIy4aeMOM U3 pa3HbIX MCTOYHHMKOB, K INIOOAIBHBIM 3KOJIOTUYECKUM IMpoOsieMaM U MyTSAM HX
pEIICHUS.

Ilpeomemmnvimu pezynomamamu ¢ 11 knacce agnaomesa cnedyroujue ymenus:

e OOBACHATH: pOJIb OHOJIOTHH B (POPMUPOBAHUHM HAYYHOTO MUPOBO33PEHHUS; BKIA]T
OMOJIOTMYECKUX TeOpHuil B (HOPMUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI
MHUpa; €IMHCTBO JKMBOM M HEXKHMBOM MPUPOIBI, POJCTBO KHUBBIX OpPraHU3MOB;
OTPULIATENIPHOE BIUSHUE AJKOTOJIs, HUKOTHMHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHE
3apojbllla YEJIOBEKA; BIIMSHUE MYTAr€HOB HAa OpPraHU3M YEJOBEKa; B3aHMMOCBS3U
OpPraHU3MOB M OKpPY>KaroLEeH Cpeibl; TPUUUHBI IBOJIIOLUU;

e Pemath sneMeHTapHbIe OMOJIOTUYECKUE 3aaU; COCTABIATh JIEMEHTAPHBIE CXEMBbI
CKPELIMBAHUS U CXEMBI IIEPEHOCA BEIECTB U SHEPTUH B 3KOCUCTEME;

e OmnuceiBaTh 0oco0eit Buaa 1o MOPGHOIOrHIECKOMY KPUTEPHIO;

e BruBnaTe npucnocoOieHuss OpraHu3MoB K cpefie 0OMTaHus, HICTOYHUKH MYTareHoOB B
OKpYXKarolllel cpejie, aHTPOIIOI€HHbIE U3MEHEHUSI B DKOCHCTEMAaX CBOEH MECTHOCTH;

o CpaBHHBaTh: OMONIOTHYECKHE OOBEKTHI, TPOLIECCHI U JeIaTh BHIBOJIBI HA OCHOBE
CpPaBHEHHS;

e AHanu3MpoBaTh U OLICHUBATH PA3JIMUHBIE TMIIOTE3bI CYIIHOCTH KU3HH, IPOUCXOKICHHUS
JKU3HU U YeJOBEKa, IJ00aibHbIE SKOJIOTMYECKHE MPOOJEeMbl M NMYTH MX pPEIICHUs,
HOCJEICTBHSI COOCTBEHHOH 1€ TENFHOCTH B OKPY>Kalollel cpeie;

e Haxonute undopmanmio o 6GMOJOTHUECKHX OOBEKTaX B Pa3IMYHBIX HCTOYHUKAX
(Y4eOHBIX TEKCTax, HAy4YHO-MOMYJISAPHBIX U3JJaHUSAX, KOMIBTEPHBIX 0a3aX JaHHBIX,
pecypcax HTepHeTa) M MPAKTUYECKU UX UCIIOIb30BaTh;

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC (35 HACOB)
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TOUKA \"POCI‘A

BMosiormsa
Ha3zeanue Tema ypoka Ocnosnble 6uobl OesasmenbHocCmu Hcnonvzoe
pazoena ooyuaruwuxcs anue
obopyoosa
HUA yenmpa
«Touka
Pocmay
Beeoenue 1. Conepxxanue Cnymanue 0ObSICHEHUH yIHUTETIs.
6 Kypc u CTPYKTypa CamocrosiTenbHas paboTta ¢ yueOHUKOM.
oowen Kypca  oOmiei
ouonozuu (4 OHOJIOTHH.
u). OcHoBHBIE
CBOMCTBa)KU3HHU.
2. YpoBHU Pabota ¢ paznarounsiM DIIEKTPOHHBI
OpraHHu3aIu matepuaioM.Ciymianue eTabJIULIbI U
KUBOMMATEPHH. 00BSCHEHUI yuuTes. IIJIAKaTBI.

CamocTosTepHas pa60Ta C y‘Ie6HI/IKOM.

3. 3uauenne

Cnymanue 0ObSICHEHUN yUUTES.

MIPAKTUYECKO CamocrosiTenbHas pabota ¢
i yaeOHnKoM.OTOO0p U CpaBHEHUE
Ouosoruy. MaTepuaia 1o HeCKOJIbKUM
MeTtonanl HCTOYHUKAM.
OHOJOTUYECKHIX
HCCIIEOBAHUM.
4. XKuson mup Crymanue oObsCHEHUN yUUTes.
UKYJIbTYpa. CamocrosiTenbHas paboTa ¢
yuebHuKkoM.PaboTa ¢ kapToukamu.
PaboTa B mapax.
buocgepnui 1. Yuenue Cnymanue oObsICHeHUI
iypogeHs 0 yuautens.PaboTa B mapax.
arcusnu (7 u). | 6uocdepe. PaboTta B rpynnax.
2. Pabora ¢ paznaTouHbsiM
[Tpoucxoxaenne marepuaiomM. Cirymanue
AKHUBOTO OOBSICHEHUH YyUUTEIS.
BEIIECTBA. CamocrosiTenbHast paboTa ¢ yueOHUKOM.

3. buosornyeckas
9BOJIIOIUS B
pa3BUTUHU
omocdepsl.

Cnymanue 0ObSICHEHUN yUUTesI.
CamocrosiTenpHast paboTa ¢
yuebHukoM.PaboTa ¢ kapToukamu.
PaGoTa B mapax.

Pa6ora B

rpymmax.

[ToaroroBka Kk KOHTPOJIBHOM
paborte. [ToBTOpEeHHE MPOIAECHHOTO
MaTepuana.

4. KontponbHas
pabora No 1.

Pemenue 3aannii KOHTPOJILHON PaOOTHI.
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BMosiormsa
5. buocdepa Cnymianue o0bsiCHEHU N DIIEKTPOHHBI
KakriobanbHas yuurens.Pemenue 3anad. eTabJInLbI U
9KOCUCTEMA. Pab6ota B mapax. IUIaKAaTBI.
Kpyrosopot OcraBiieHue Kiacrepa.
BELIECTB B Ipupoae.| Pazbop knacrepa y
JTIOCKH.
6. UeoBek Kak Pabora ¢ pazmaTouHbiM
X)uTeiab onochepsr | matepuanom.CiryaHue
HETO CBA3b C OOBSICHEHUH YUUTEIIS.
MIPUPOIOH. CamocrosiTenbHas paboTta ¢ yueOHUKOM.
1. Pabora ¢ paznaTouHbIM Pa6ora c
DKOJOTHYECKHE matepuaioM.Ciymianue repOapHbI
(bakTOpBI U UX OOBSICHEHUH YUUTEIIS. M
3HauCHUE. CamocrosTenbHast paboTa ¢ yueOHUKOM. | MaTeprualioM
Buozeoyenom | 1. buoreoueHos Pa6ota B mapax.
uuecKul KakK 0COOBbIi Pabota B rpynmnax.
YpoeeHb YPOBEHb Pa6ora c
arcusnu (8 OpraHu3aIiu y4eOHHUKOM.
u). ’KM3HH,0HO0- U Pa6oTa ¢ pazmarounsiM
9KOCUCTEMA. MaTepuaioM.3anoJHEHUE
CBOJIHOM TaOJIHIIBL.
2. Ctpoenue CocraBnenue ONEKTPOHHBI
M CBONCTBA ouoreoneHo30B.Pa3bop eTabIuIbI U
OuoreoreHo3a. crpoenust BI'Tl. Pabora B TJIaKaThl.
rpymnmnax.
Pabota no kapToukam.
3. Pa6ota B mapax. Hudposas
JlaGoparopHas PaGora c naboparopus
pabora Ne 1. repOapusMu. 10 3KOJIOTUH
«[IpucnocobnenHo | BrisgBreHue 3akoHOMepHOCTEN (TaTamk
CTh PaCTEHUH U IPUCIIOCOOTIEHHOCTU PACTeHUH U OCBEILEHHOC
KUBOTHBIX K ’KMBOTHBIXK YCIIOBUSIM JKU3HU B JIECCHOM | T H,
YCJIOBUSIM KU3HU BI'Tl». BJIAXKHOCTH U
BJIECHOM dopmynupoBaHuE BEIBOJIOB TEMIIepaTyp
OHOTeoIIeHO3e. noyrabopaTopHoii paboTe. bl)
Pa6ora c
repOapHbI
M
MaTepHaIoM
4. Cnymanue o0bsICHEHU
CoBmecTHast yuurens.Pabora ¢ yaeOHUKOM.
KHU3Hb BHJIOB PaboTa 1o yueOHbIM KapTam.
B IToaroToBka K KOHTPOJIBHOM
OHMOreoIeH03 pabore.
€.
5. KonTponbHas Pemenue 3aanue KOHTPOJIbHOM pabOTHI.
paborta Ne 2.
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BMosiormsa
6. IIprunHbl Pa6ota B rpymnmax.
YCTOMYMBOCT Pabota ¢
u y4€OHUKOM.
OHOreoLeH030 Pabora ¢ paznaTouHbIM
B.AHanu3 MarepuaioM. AHaJIU3
KOHTPOJIbHOU KOHTPOJIbHOM paboTHI.
paboThI. Hcnpasnenue ommoox,
JIOTTYIIIEHHBIX HAKOHTPOJIBHOM
paborte.
7. 3apoxaeHue Pabota B rpynmax. DJIEKTPOHHBI
HCMEHa Pabora c eTabIHIIBI 1
OHOTeOIeHO30B. Y4eOHUKOM. TUTaKaThl.
PaboTa ¢ pa3gaTo4HbIM MaTEpPHATIOM.
8. CoxpaHenue Pabora B mapax. Hudposas
pa3HooOpa3us Pabora B naboparopu
BbI'Tl. rpymnmax. A0
DKOJIOTH4ECK CnymaHnue oObSCHEHUN YUUTES. 9KOJIOTUU
He3aKOHBI Pabota ¢ nmpobGiieMHBIMU
MPUPOJIOIIONB30Ba | Bompocamu. O0cyxkaeHne
HUSL. OTBETOB.
Hlonynsa 1. Bun, ero Crnymianue oObsICHEHUN yUUTeNs. Pabora c
YUOHHO- KpUTEPHUH U CamocrosTenbHas paboTa ¢ yueOHUKOM. | repOapHbIM
6U006011 CTPYKTypa Pabota c kapToukamu. MaTepHaIOM
ypogenp
acuznu (16).
2. Pa6ota B mapax. Hudposas
JlaGoparopHas Pa6ora c naboparopus
pabota Ne 2. repOapusMu. 10 3KOJIOTUH
«Mopdonoruuyeck | Paborta mo mopdonorudeckum (maTumk
HUEKPUTEPHH, kputepusim.Pabota Ha onpenenenue OCBEIIEHHOC
UCTIOJIb3yeMbIC BUJIOB. TH,
npu onpeneneHun | GopMynupoBaHHe BEIBOJOB BJIQXKHOCTH U
BHJIOBY. nojabopaTopHoO# pabdoTe. TeMIIepaTyp
bl)
Pa6ora c
repOapHbI
M
MaTepruaIoM
3. [onmynsAnms PabGora ¢ paznaTouHbIM
kakdopma matepuaioM. Crymanue
CyILIECTBOBAHU 00BsCHEHUI yUuTes.
SBUA, 0co0as CamocrosTenpHast paboTta ¢ yaeOHUKOM.
TeHeTHUYeCcKast
cucrema u
OCHOBHasieIUHUIA
HBOJIIOIUH.
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BMosiormsa
4. Pabota ¢ pa3naTo4HbIM ONEKTPOHHBI
Bunoo6pazoBanue | marepuanom.Cnymanue eTabJInLbI U
— Tporecc OOBSICHEHUH YUUTEIIS. IUIaKAaTBI.
BO3HUKHOBEHHU CamocrosiTenbHast paboTta ¢ yueOHUKOM.
sl HOBBIX BUJIOB
Ha
3emie.
5. Dtanbl Pa6ota ¢ paznarounsiM DJIEKTPOHHBI
MIPOUCXOXKICH matepuaiom.Pabora ¢ kapToi €Ta0JIUIIbI 1
UsYeIIOBEKA. ypoKa. IUTaKaThl.
3akperuieHre 3HaHUu| 10 TEME.
[ToaroroBka K KOHTPOJIBHOMN
pabore.
6. Pemenue 3aanuii KOHTPOIBHOM PabOTHI.
Kontposbnas
pabora Ne 3.
7. YenoBek Kak Pabota ¢ paznarounsiM
YHHUKAJIbHBII matepuaioM.PaboTta ¢ kapToi
BUIKUBOU ypoka.
MIPUPOJIBI. AHanu3 omuodOoK, JOMYIEHHBIX
AHanus HaKOHTPOJIBHOU padore.
KOHTPOJIbHOM
paboTHI.
8. Ucropus Crymanue oObsCHEHUN yUUTes.
pa3BUTHS CamocrosiTenpHast paboTa ¢
HBOJIIOI[MOHHBIX yuebHukoM.OTOOp M cpaBHEHUE
naen. Marepuaa 1o HeCKOJIbKUM
HCTOYHHKAM.
9. Pabora ¢ pazmaTouHbIM
CoBpemeHHOE matepuaioM. Ciymanue
ydeHue o0 00BSCHEHUI yuuTEs.
HBOJIIOLUH. CemuHapcKoe 3aHsTHE.
10. Pabora ¢ pa3maTouHbIM
PesynbraThl matepuaioM. Crymanue
SBOJIOLMNA U 00BsICHEHUH yuuTes.
€COCHOBHBIE CemuHapckoe 3aHATHE.
3aKOHOMEPHOCTH.
11. OcHoBHBIE Pabota ¢ pa3zgaTouHbIM MaTepHATIOM.
Hanpasnenns Cnymanue oObICHEHUN yUUTEIS.
HBOJTIOIUH. CemuHapcKoe 3aHATHE.

12. OcobeHHOCTH
MOMYJISIITUOHHO-
BUIIOBOT'O YPOBHS
JKA3HU.
Bcemupnas
cTpaTerus
OXpaHbI
IIPUPOJHBIX

Cnymanue oObSICHEHUN yUUTENs.
Pab6ota ¢ npoOieMHbIMU
cutyarusmu. Pazoop
NPEJUIOKEHUH 10 OXpaHe
HPUPOIHBIX BUIOB.
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BUuonoruma

BHUIO0B.

13. O0001IEHNE
nu
CHCTEMAaTU3alHs
3HAHUH.

[ToBTOpEHME POIACHHOTO
marepuaina.Pabora B mapax.

CamocTosgTenpHas pa60Ta 110 KapTOYKaM.

ITonroToBKa K KOHTPOJIBHOU paboTe.

14. O0o001IeHnE
i1
CHCTEMAaTU3alHs
3HAHUH 110
Kypcy
OMOJIOTHH B
10xiacce.

[ToBTOpEHME MPOIAECHHOTO
marepuaina.Pabora B mapax.

CamocTosTenbpHas pa60Ta I10 KapTOYKaM.

[ToaroroBka K KOHTPOJIBHOU paboTe..

15.
Hrorosas
KOHTPOJIbHA
P

pabora.

Pemenwe 3a1anuii KOHTPOIBLHOU PaOOTHI.

16. Aganus
KOHTPOJIBHO

i
paboTHI.

Pabora Hag ommoOkamu.
Pa30op 3amanuil KOHTPOJIBHOU PabOTHI.
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BMosiormsa
11 KJIACC (34 HACA)
Hazeanue Tema ypoka OcHogHble 6U0bL OeaAmenbHOCmU Hcnonvzos
paszoena oodyuarowuxcsa anue
obopyoosa
HUA yenmpa
«Touka
Pocmay
Opzanuzmenn | 1. Cnymanue oObSICHEHUN YUUTETIS.
blil ypo6eHs Opranu3MeHHbIN CamocrosTenbHas paboTta ¢ y4eOHUKOM.
acu3nu (17 u). | ypOBEHb KU3HU U
€ro poJib B IPUPOJIE.
2. Opranusm Pabora c paznaTouHbsiM DIIEKTPOHHBI
Kak MmatepuaioM. Ciymianue eTabIHIIBI 1
ounocucrtema. 00BsICHEHUI yuuTens. TUTaKaThl.
[Ipoueccel CamocrosTenbHas padoTa ¢ yueOHUKOM.
KHU3HEEATEIIbHOC
TH
MHOTOKJIETOYHBIX
OpraHU3MOB.
3. Pa3mHOXCEHME Crymanue oObsCHEHUN yUUTes.
OpraHU3MOB. CamocrosrenbHas paboTa ¢
OmnonorBopenue | yueOHUKOM.OTOOp U CpaBHEHHE
METro 3HauYeHue. MaTepuaa 1o HeCKOJIbKIUM
VCTOYHHUKAM.
4. PazButue Crnymanue oObsICHEHUN yUUTENS. DIIEeKTPOHHBIE
OpraHusma oT CamocrosTenbHas paboTa ¢ yueOHUKOM. | TaOIHUIIbI
3apOKIACHUS Pa6ota c kaproukamu. Pabota c u
710 CMEPTHU IIPE3EHTALUEH. IUTaKaTBI.
(oHTOTECHE3). ITpocMoTp BueodparMeHToB
5. U3 ucropuu Caymanue o0bsCHEHUH
pa3BUTHUS yuurens.Pabora B mapax.
TEHETHUKH. Pa6ota B rpynmnax.
PemeHne reneTnyeckux 3aaau.
6. Pabota ¢ pa3naTo4HbIM ONEKTPOHHBI
N3meHunBoCTH MmatepuaioM.Ciymianue eTabJInLbI U
MIPU3HAKOB OOBSICHEHUH YyUUTEIS. IUIaKaTHI.
OpraHusma u CamocrosiTenbHas paboTa ¢ Pa6ora c
€CTHUIIBL. yuebHukoM. Pabora ¢ repOapHbI
JIOTIOTHUTETIbHBIM MaTepUaJIOM. M
MaTepUaIoM
1. Cnymanue oObSICHEHUN YIUTEs. DIIEKTPOHHBI
I'enernueckue CamocrosrenbHas pabora ¢ eTabIuIIbI U
3aKOHOMEPHOCT yaeOnnkom.PaboTa ¢ kapToukamu. TJIaKaTh.
1,0TKpbIThIE [ Pab6ota B mapax.
Meunnenem. Pabora B
rpyrmnmnax.
Pemennie reneTnyeckux 3azad.
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BMosiormsa

8. Crnymanue o0bsiCHeHUI
Jlurubpumnoe yuutens. Pemenue
CKpEelLIMBaHHUE. MOCTaBJICHHBIX 3a/1a4. PaboTa

C y4eOHUKOM.

Pabora B mapax.

Pa6ora B

rpyImmax.

Pemenne renetnyeckux 3azad.
9. Pemenue Crnymanue o0bsiCHeHUI
TeHETUYECKUX yuurens.Pemenue
3a1ad. TeHETHYECKUX 3a/1ad.

Pa6oTa B mapax.

Pabota y nocku.
10. Pa6oTa B mapax.
JlabopaTopHas Brinosinenue 3aganuii mo
pabora Ne 1. PEIICHHUIOTEHETUYECKUX 3a]1a4.
«Pemenne
JKCIIEPUMEHTAIbH
BIX3a]1a4 110
TCHETUKEY.
11. Pabora ¢ paznaTouHbsiM ONEKTPOHHBI
I'enetnueckue matepuaioM.Ciymianue eTabJIULIbI U
OCHOBBI OOBSICHEHUH YUUTEIIS. TUTaKaTBI.
cenekiuu. Bxmag CamocrosTenbHas paboTta ¢ y4eOHUKOM.
H. .
Basuiiosa B
pa3BUTHE
CeJNIeKIUH.
12. I'enetuka nona | Pabora B mapax. ONEKTPOHHBI
MHacJIe[IOBaHUe, Pabota B eTabIuIbI U
CIICTITICHHOE C rpyrmax. TUTaKAaTBI.
TIOJIOM. Perienne reHeTHyecKux 3aad.
13. Pabota ¢ DJEeKTPOHHEI
HacnencrBennsie npesenranuei. Pabora eTabIuIIbI U
0OJIe3HM YeJIOBEKa. | C yUeOHUKOM. TJIaKaThI.

Pa3bop renernueckux Oone3He

yenoseka.[IpocmoTtp

BUCO(PPArMEHTOB.

OO0CyXeHne OJITYICHHBIX 3HAHUM.
14. Pabota ¢ pa3naTo4HbIM ONEKTPOHHBI
MenuiHcKast marepuaiomM. Cirymanue €TaOIHIIBI 1
TeHETHKa U OOBSICHEHUH YUUTEIS. IUTaKaTHI.
JOCTUKEHUS CamocrosiTenbHast paboTa ¢ yueOHUKOM.
OMOTEXHOJIOTHH.
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15. TBopuecTBO Pabota ¢ pa3naTo4HbIM
B KHU3HU matepuaioM.Ciymianue
4esloBeKa U OOBSICHEHUH YUUTEIIS.
oOmiecTna. CeMuHapckoe
3aHATHE.
CocraBneHue
IIPOEKTA.
IToaroroBka Kk KOHTPOJIBHOM padoTe.
16. KonTponsHas Pemenwne 3a1anuii KOHTPOILHOU PAOOTHLI.
pabora Ne 1.
17. HapctBo Cnymanue 0ObSICHEHUN YUUTES.
Bupycsr. Pabota ¢ 1onomHUTENbHBIM
Bupychsie MatepuaiaoM.CocTaBieHUE Ki1acTepa.
3a00J1eBaHUS. Pa36op BupycHBIX
Ananus 3a00JIeBaHUN. DJIEKTPOHHbBIE
KOHTPOJIBHO TaOJIUILIBI UTUTAKATHI.
WpaboTHhl. Pabora ¢ BumeodparmeHTamMu.
Knemounwi 1. Crymanue oObsCHEHUI yUUTes. DIIEKTPOHHBI
iLypoeeHs Kierounsrii CamocrosiTenbHas paboTa ¢ €Ta0JIUIIBI 1
acuznu (7 YPOBEHb yuebHukoM.OTOO0p U cpaBHEHUE TUTaKaThl.
u). OpTaHu3aIH MaTepuaia 1o HECKOJIbKUM
KUBOM MaTepuul U | UCTOYHHKAM.
ero poJib B
IpUPOJIE.
2. Knerka n Pabora B mapax. Mukpocko
€eCTPOCHHUE. PaGora B 1|
Opranou st rpymnmax. nndpoBoi,
KaK CocraBienune OTIOPHOM MHKponpena
CTPYKTYpHBIE TaOTHITBI. Crnymianue patsl
KOMITIOHEHT 00BsICHEHU} YUUTEJIS.
bl [IpoBepka 3HaHUN.
LUTOIUIAa3M
Bl.
3. KneTounslii Crnymanue o0bsicCHeHU] ONEKTPOHHBI
ki Jlenenune yuurens. PaboTta ¢ MOy TbHBIMH eTa0InIBl U
KJIETKH — MUTO3 U | TaOaMLIaMHu. IUIaKaTHI.
MeHno3. PaGora c Ouonornueckum
KOHCTPYKTOPOM.
4. Ctpykrypa u Crnymianue oObsICHEHUN YUUTES.
byHKIMN CamocrosrenbHas paboTa ¢
XPOMOCOM. yaeOnnkom.PaboTa ¢ kapToukamu.
5. Uctopus Pab6ora ¢ paznaTouHbIM
Pa3BUTHSIHAYKH O matepuaioM. Crymanue
KJIETKE. OOBSICHEHUH yUuTEs.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
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BUMonorusa
6. 'apmonus u Pabota ¢ pa3naTo4HbIM
nesnecoodpasHocTs | MarepuanoM.CiylaHue
B)KMBOM MpHUpoJe. | OOBSICHEHUH yduTens.
CamocrosTenbHas paboTa ¢
yueOHuKOM. CEMUHAPCKOE 3aHSATHE.
IToaroroBka k
OMOJIOTHYECKOMY
TECTHUPOBAHUIO.
7. buonornueckoe | Pemenue 3aganuii
TECTUPOBaHUE OMO0JIOrNYECKOTOTECTUPOBAHUS.
norJase 2.
Monexynapu | 1. Pabora ¢ paznaTouHbsiM
blil yPO6EHb MonexysipHbIi MmatepuaioM.Ciymianue
arcuznu (10 YPOBEHbB JKU3HU: 00BsCHEHUI yuuTens.
u). 3HAYEHUE U POJIb CamocrosTenbHas paboTa ¢
BIIPUPOJIE. yuebHukom.PaboTa B rpymnmnax.
OO6cyXIeHrEe BOIIPOCOB.
2. OcHOBHBIE PaboTa ¢ pa3gaTouHbIM MaTepUATIOM. OJEeKTPOHHBIE
XUMHUYECKHE Crnymanue oObsICHEHUN yUUTEN. TaOJIMIIBI U
COEMHEHUS CamocrosrenbHas paboTa ¢ y4eOHUKOM. | IUIAKAaTHI.
JKUBOU MaTEpUH. Pabota B rpynmax.
Crpykrypau
byHKIIIT
HYKJIEMHOBBIX
KHCJIIOT.
3. IIpoueccel Crymanue oObsCHEHUN YUUTEs. ONEKTPOHHBI
CUHTE3a B CamocrosiTenpHast paboTa ¢ €Ta0IUIIBI U
KHUBBIXKJIETKAX. yuebHukoM.OTOOp M cpaBHEHUE IUTaKaTB.
MaTepuasa 1o HeCKOJIbKIUM
HCTOYHUKAM.
3anonaHeHne onopHON TaOIHIIbL.
4. IIpoueccel Pabota ¢ pa3aTo4HbIM OJEeKTPOHHBI
OuocuHTe3a Oenka. | marepuaiom.Permenue 3amay. €Ta0IUIIl U
Crymanue oObsCHEHUN YUUTEIS. IUTaKaTHI.
Pabora ¢ Ouonornueckum buonoruueck
KOHCTPYKTOPOM. un
KOHCTPYKTO
p.
5. PaboTa ¢ paznarouasiM
MornexysipHbie matepuaioM. Pemenue 3amau.
TIPOTIECCHI Crnymanue oObsICHEHUH
paciienieHus. yuutens.PaboTa B mapax.
6. Crymanue oObsCHEHUN YUUTEIS. DJEeKTPOHHBI
XUMHYECKOe CamocrosiTenpHast paboTa ¢ €Ta0HUIIEI U
3arpsi3HEHUE yuebHukom. OTOO0p U cpaBHEHUE IUTaKaThl.
OKpy’Karomien MaTepHala 1o HeCKOJIbKUM
CpeabIKaK HCTOYHUKAM.
rio0anbHas CeMmHHapCKOE 3aHATHE.
DKOJIOrHYecKas Paz6op npemoxeHuit mo
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BUuonoruma

npobnema. Bpems

00pb0OEe CIKOITOTHICCKUMHU

9KOJIOTMYECKO npoOiemamu.

WKYJBTYPBL.

7. Crnymanue oObsICHEHUH YUUTES.
3akitoueHue: CamocrosTenbHas paboTa ¢ y4eOHUKOM.
CTPYKTYpHBIE Ot16op u cpaBHEHHE MaTepuaa

YPOBHHU MOHECKOJIBKIM UCTOYHHUKAM.
OpraHHU3aLUH

YKMBOUM MaTEpPUH.

8. O0001EeHne

PaboTa ¢ paznarounsiM

3HAHUM 110 MarepuasioM. Pemenue 3amay.
Kypcy 3aKkperieHue 3HaHUil 110 TEME.
6uonornm 11 IToaroTroBka K KOHTPOJIBHOM
KJ1acca. pabore.

9. Utorosas Pemienue 3amanuii KOHTPOIBHON pabOTHI.
KOHTpOJIbHA

spabora.

10. Ananus HcnpaBnenue ommoboK.
KOHTPOJIBHO Paz6op 3amanuii KOHTPOJIBLHOU
71 pabotsl. Citymanue oobscCHEeHUH
paboTHI. YUUTEIIS.
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