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1. HosicanTenbHAS 3amMCKA

Pabouas nporpamma kypca «EcrecTBo3Hanue» pazpaborana i o0yuaromuxces 5-X, 6-X KJ1accoB U
COCTaBJIEHAa B COOTBETCTBHE ¢ TpeOoBaHMsAMU DenepanbHOr0 rocyAapcTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa  OCHOBHOro  oOmiero  oOpa3oBaHUS, OCHOBHOW  00Opa3oBaTeNbHOW  IPOTPAMMBI
00pa3oBaTENbHOTO  YUYpEXKACHHS (OCHOBHAs IIKOJia), aBTOpcKoil mporpammbl  A.E.I'ypeBnua
«EctecTBOo3HaHMe. BBeneHue B €CTECTBEHHOHAYYHBIE PEAMETBD.

[Iporpamma oTpakaeT coAepXKaHWE MPEIMETHBIX TEM OO0pa30BaTENBHOrO CTaHAApTa, MJaeT
pacripenienieHue yaeOHbIX 4acoB MO pa3JiesiaM Kypca U IMOCeI0BaTeIbHOCTh U3YYEeHUs pa3/iesioB (PU3HKH C
Y4ETOM MEKIIPEIMETHbIX M BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKM y4eOHOro Ipolecca, BO3pPacTHBIX
ocoOeHHOCTeH 00yJaromuxcs, OnpeaeIsieT MUHUMAIbHBIA Ha0OP OIBITOB, IEMOHCTPUPYEMBIX YUUTEIEM
B KJ1acce, 1a00paTOPHBIX PabOT U OIBITOB, BHIMNOJIHAEMBIX 00yYaIOIIMMUCS.

[Tporpamma paccuntana Ha 68 gacoB (1o 1 yacy B Henelnio B 5-bIX 1 | 4acy B HEZETO B 6-bIX KII).

BBenenne B ecTeCTBEHHOHAYUYHBIE TIPEAMETHI KaK Y4eOHBIN PEAMET B CUCTEME OCHOBHOTO OOIIEro
oOpa3zoBaHus UrpaeT (yHIAMEHTAJIbHYIO pOJib B (POPMHUPOBAHUU y OOYYAIOLIMXCS CHCTEMbl Hay4YHbBIX
npeACcTaBIeHud 00 OKpYJ)KarolleM MHpE, OCHOB HAyYHOTO MHPOBO33peHHs. B mporecce wniydeHus
IPEIMETOB pEelIAlTCs 3afauyd  pa3BUTHS HMHTEUIEKTYaJbHBIX CIIOCOOHOCTEH M IO3HABaTENIbHBIX
MHTEPECOB IIKOJBHUKOB, OBJAICHUSI UMH OCHOBAMH JHAJICKTHUYECKOTO MBIIUICHHUS, TIPUBUTHS BKyca K
MIOCTAHOBKE U pa3peleHHIo Mpoodiiem.

CBonMH LEJSIMH, 3aJa4aMU ¥ COJEpKaHHEM OO0pa30BaHUsS NpPEAMET «BBEICHUE B €CTECTBEHHO-
Hay4HbIC TPEIMETBD CIOCOOCTBYET (OPMHUPOBAHUIO (PVHKYUOHANLHO 2SPAMOMHOU JUYHOCMU, T.€.
JMYHOCTH, KOTOpasi CIIOCOOHA MCIOJIB30BATh YK€ MMEIOUIHECs y He€ 3HaHWS, YMCHUS W HaBBIKU IS
peleHrsl MaKCUMaJIbHO IIMPOKOTo JHana3oHa KU3HEHHBIX 3a]ad B pa3IM4YHbIX cdepax 4eIoBEeYeCKOH
JESTeTbHOCTH, OOIICHUSI M COIMAJIBHBIX OTHOIIEHUI W KOTOpas CrocoOHa OCBaMBaTh HOBBIC 3HAHHS Ha
NPOTSDKEHUH BCEH KU3HMU.

W3ydenue BBeIEHHs B €CTECTBEHHO-HAaydHbIE TPEAMETHI B 00pa30BATEIBHBIX YUPEKICHUSIX
OCHOBHOTO o00Iero oOpa3oBaHUS HAMpaBI€HO Ha pealu3alMio CIeAyIOIUX JUHUM pa3BUTHS
00yJaroImuxcs CpeCTBAMU PEMETa!

1) @opmuposanue 0cHo8 HayUHO20 MUPOGO33peHUs U uzuyeckoeo mviuiienusi. OCBOCHUE 3HAHUIT
00 OCHOBHBIX METO/IaX HAyYHOTO IIO3HAHMUSA MPUPOJBI, XapaKTEPHBIX Ui ECTECTBEHHBIX HAyK
(9KCIIEpUMEHTAIbHOM U TEOPETHUYECKOM); (DU3MYECKHX SBICHMSX; BEIMYMHAX, XapaKTEPU3YIOIIUX
SIBIICHHST;, 3aKOHAX, KOTOPBIM SIBJICHUS TIOJUNHSIOTCS.

2) Ilpoexmuposanue u nposedeHue HAONIOOEHUS NPUPOOHBIX SGLEHULl C UCHOTb30BAHUEM
HeoOX00UMbIX USMepUmMenbHblX npubopos. YMeHue o0padaTbiBaTh pe3yibTaThl HAOIIOJCHUNA WU
M3MEPEeHUH M TIPENCTABISATh UX B PA3NUYHON (OpMe, BBISIBISATH Ha JTOW OCHOBE IMITMPHUYECKHUE
3aBUCUMOCTH; NMPUMEHATh MOJTY4YEHHBbIE 3HAHUS JUIsl OOBSCHEHUS NPUPOAHBIX SBICHUH, NMPHUHLUIOB
JEWCTBUS OTACTHHBIX TEXHUIECKUX YCTPOUCTB, pemaTh (pu3ndecKue 3aaum.

3) [uanrexmuueckuii memoo nosnanus npupoosi. @opMUpoBaHUE TOHUMAHHS HEOOXOAUMOCTH
YCBOCHMsSI (PM3MUECKUX 3HAHUN Kak sApa TyMaHUTapHOro o0O0pa3oBaHUs, HEOOXOJIUMOCTH
00IIIeYeTIOBEYECKOT0 KOHTPOJISI Pa3yMHOTO HCIOIB30BAaHUS JOCTIDKEHUH HAayKH W TEXHOJIOTHUH s
JanbHEeHIero pa3BuTHs 00IIECTBA U pa3pelIeHus TI00albHBIX IPOOIIEM.

4)  Pazeumue unmenneKmyaibHbiX U MeOPYecKux cnocoonocmeti. Y MEHHE CTaBUTH M Pa3peliaTh
npobaeMy Npu UHIUBUIYaTbHON M KOJIEKTUBHOM I103HABAaTEIbHOM JEATEbHOCTH.

5) [Ilpumenenue nomyueHHbIX 3HAHUL U YMEHUUl O peuleHus NPaKmudeckux 3aoau
nosceonesnou oicuznu. OlIEHKa pe3ylbTaToB CBOMX JEHCTBM, MpPUMEHEHHs psga NpuOOpOB H
MEXaHM3MOB; OOecleueHUe PalUOHATBLHOTO U OE30MacHOTr0 TMOBEIEHUS MO OTHOIIEHHI0 K cebe,
00IIECTBY, IPUPOJIE.

IIpu npenogaBanun GU3MKK M XMMHUU B 5-6 Kiaccax IOCTHXKEHHE C(HOPMYJIUPOBAHHBIX BBIIIE
OOIIMX JIMHUM pa3BUTUS OOYUAIOIIMXCSl OCYLIECTBISICTCS B 00BEME, OMpEAEIsieMOM COJepKaHUEM
y4eOHOro npeiMeTa B JaHHOM KJlacce.



2. O0masi xapaKTepHCcTHKA y4e0HOro npeamera «BBeieHne B ecTeCTBEHHO-
Hay4HbIe MpeaIMeThD».

BBenenue B ecTeCTBEHHO-HAay4HbIE NPEIMETHI BMECTE C JAPYTHUMH Tpeameramu  (Kypc
«OKpyXaroIMid MUpP» HAYaIBHOH IIKOJBI, reorpadus, OHOJOTHS) COCTaBISACT HETPEPhIBHBIN
IIKOJIBHBIA KYpPC €CTECTBO3HAHUSI.

[TocTpoeHHE TOTHYECKH CBSI3aHHOTO Kypca ONUPAETCs Ha CIICAYIOIINE HJICH M TTOIXO/IbI:

—  Ycunenue ponu meopemuueckux 3uanuii ¢ MaKCUMaJIbHO BO3MOKHBIM CHIDKEHHEM Beca
MaTEeMaTHYECKUX  COOTHOIICHWH, Ioa4yac  ycBaWBaroImmxcs  (opmainbHo.  Mcmonb3oBaHue
TeOpeTI/I‘IeCKI/IX 3HaHI/II\/JI JJIA O6’b$ICHeHI/I$I (bI/I?;I/I‘IeCKI/IX ﬁBHeHI/Iﬁ ITIOBBIIIIACT pasBﬂBanmee 3HAYCHHUC
Kypca GU3HKH, BEJb IIKOJILHUKH MPUYYAOTCS HAXOAWTh IPUYUHBI SIBJICHHUM, 4TO TPeOyeT CYIICCTBCHHO
O0JIbIIIeH MBICTUTEIBHON aKTUBHOCTH, YEM 3allOMHHAaHUE (DAKTUYECKOTO MaTepuaa.

—  Tenepanuzayus yuebnoeo mamepuaia Ha OCHOBE BEAYIIMX HJICH, TMPHUHIUIIOB (U3UKH.
3aiagam reHepanu3aiy CIIyKUT ITUPOKOE UCIOJIb30BaHNE O0OOIICHHBIX TUIAHOB IIOCTPOCHHUS OTBETOB
(A.B. YcoBa) u 03HaKOMJICHUE YYAIIUXCS C OCOOCHHOCTSIMU PA3IMYHBIX MBICIUTENBHBIX OMepanuit
(ananu3, CUHTE3, CpaBHEHHUE, 0000IIeHNE, KiIacCu(PUKalus, CHCTeMaTU3aIus).

Vcunenue npaxmuueckoii manpaeieHnocmu u noaumexuusma xypca. C 1enpio (OPMHPOBAHUSA U
pa3BUTHs IO3HABATENBHOIO HHTEpEca ydyalluxcs K MpeAMeTy mpenojaBaHue (U3MKH BeAETCs ¢
IIUPOKHM TPUBJICUYCHHEM JIEMOHCTPALIMOHHOTO OKCHEPUMEHTa, BKIIOYAIOMIETO M MPUMEPHI
IPAKTUYECKOIO0 MNpPUMEHEHHUS (PU3MUECKUX SBICHUM M 3aKOHOB. YYEHMKAaMM BBIIOJIHSIETCS
3HAYUTEIBHOE YHCIIO0 (PPOHTAIBHBIX SKCIIEPUMEHTOB M JIA0OPATOPHBIX Pa0dOT, B TOM YHCIIE M CBSI3aHHBIX
C U3yYeHHeM TexXHuueckux npubopoB. [Ipemnaraercs pemieHue 3ajgady ¢ TEXHUYECKUMH JAHHBIMU,
MPOBE/ICHUE CAMOCTOSITEIILHBIX HAOMIOJCHUN yUAIIUMUCS TIPU BBIITOJTHEHUH UMH JIOMAITHETO 3a/IaHMs,
OpraHu3alysl BHEKJIACCHOTO YTEHHs JOCTYNHOW Hay4HO-IIOMYJISIPHOM JIUTEpaTypbl, MOUCKU (PU3HKO-
TexHn4eckoi nHpopmaryu B Internet.

B xauecTBe BemyIiel METOIMKHY MPH peaTU3aluy POrpaMMbl pEKOMEHAYETCSI HCIIOJIb30BaHUE
poOJEeMHOTO 00ydYeHHUs. ITO CIOCOOCTBYET CO3/IaHUIO TOJIOKUTEIHLHOM MOTHBAIMM U MHTEpEca K
U3YYEHUIO TMpeaMeTa, akTUBU3upyer oOydeHue. CoBMecTHOe pelieHue NpoOieMbl pa3BUBAaeT
KOMMYHUKa0€IbHOCTh, YMEHHE PadOTaTh B KOJUIEKTHUBE, PEUIaTh HETPAAUIIMOHHBIC 3a/1a49H, UCTIOIb3YS
npUOoOpeTEeHHbIE MPeAMETHBIC, UHTEJJIEKTYaJIbHbIE U 00IIUe 3HAHUS, YMEHHS U HaBBIKH.

Ha orane BBenmeHWs 3HAHWW WCIONB3YETCS TEXHOJOTHS TPOOIEMHO-THATIOTHIECKOTO
o0y4yeHMs, KOTOpas MO3BOJISIET OPraHU30BaTh HCCIENOBATEIbCKYI0 PAabOTy ydallMXCs Ha YpPOKe M
CaMOCTOSITENTFHOE OTKPBITHE 3HaHMK. Ha ypoke BBeIeHHs] HOBBIX 3HAHWH TOCTaHOBKA MPOOIEMEI
3aKJII0YAeTCs B CO3JJaHUU YUUTEJIeM MPOOJEMHOM CUTYallMM U OPraHU3alMy BBIXO/A U3 HEEe OJHUM U3
Tpex crnoco0oB: 1) yuuTenb caMm 3a0CTpseT NPOTHUBOpEUYHE MPOOJIEMHON cHUTyallMu U cooOulaer
npobieMy; 2) yYeHUKH OCO3HAIOT MPOTUBOpEUHe U (HOpMYIHPYIOT Mpobiemy; 3) yuyuTenb AUaIorom
noOy’KIaeT YYCHUKOB BBIIBUTATh M ITPOBEPSTH THITOTE3HI.

3. MecTo y4eOHOr0o nmpeaMera B y4eOHOM IJIaHe

BBenieHue B ecTeCTBEHHO-Hay4YHBIEC TPEIMETHI B OCHOBHOM IIIKOJIE U3y4YaeTcs B 5-6 Kiaccax.
Y4eOHbIii TUTaH Ha ATOM dTarne 00pa3oBaHus cOCTaBsIeT 68 yueOHbIX yacoB U3 pacuéra 1 yac B Henelmo.
B cootBeTcTBHE ¢ 0a3MCHBIM YY€OHBIM TUIAHOM KYpPCY BBEJICHHS B €CTECTBEHHO-HAy4YHBIC
MIpeIMETHI IPEIecTBYET Kypc « OKpY KaOIUi MUPY, BKIIOUYAIOIINI HEKOTOPBIE CBEACHUS U3 00J1acTH
¢u3MKN U acTpoHOMHH. B CBOIO ouepenb, colepKaHHE Kypca BBEJICHUS B €CTCCTBCHHO- HAyYHBIC
MpeIMeThl B OCHOBHOM IIKOJIE TPEJCTaBIsAeT CO00I MpOomeeBTUYECKUI 3Tal U3y4eHus (PU3M4ecKux,
XUMHYECKHX W ECTCCTBCHHO-HAYYHBIX 3aKOHOMEPHOCTEH, TEOpWi, 3aKOHOB, THIIOTE3 B CPEIHHUX
KJIaccax, SBJISSICh 03HAKOMHUTEILHBIM 3B€HOM B CHCTEME HETPEPHIBHOTO (DU3UYECKOTO M €CTECTBEHHO-
Hay4HOTO 00pa30BaHUS U OCHOBOH IS IMOCIICIYOIIET0 H3ydeHUsT (DU3MKU U pa3JeiieHus Ha MpoQuy,
HayMHag ¢ § Kiacca.



4. JIM4HOCTHBbIE, MeTANIPeIMETHbIE U NPeIMeTHbIE Pe3yJbTAThl 0CBOCHU S
yueOHoro npeamera «EcrecTBo3HaAHHE)

Juunocmuvimu pesyromamamu M3ydeHus npeaMera «EcTecTBO3HaHUE » ABIISIIOTCS
CIEAYIOUINE YMEHUS:
- OCO3HaBaTh CIMHCTBO U LIEJIOCTHOCTh OKPY’KAIOLIET0  MHpA, BO3MOKHOCTH ero
MMO3HABAEMOCTH U OOBICHUMOCTH Ha OCHOBE JIOCTHI)KEHUN HAYKH.
[loctrenenHo BeicTpanBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHUE:
- BBIpaOaThIBaTh CBOM COOCTBEHHBIC OTBETHI HAa OCHOBHBIC YXHU3HEHHBIC BOIPOCHI,
KOTOpPBIE CTABUT JIMYHBIN )KM3HEHHBIH OIIBIT;
- YUYUTBCS NIPU3HABATh MPOTHBOPEUYMBOCTh M HE3aBEPHIEHHOCTh CBOMX B3IJISJI0B Ha
MHP, BO3MOXKHOCTb UX U3MEHEHMUS.
Y4YUTbCS UCIIOJIB30BATh CBOM B3IUIABI HA MUD ISl OOBSICHEHHS PA3IUYHBIX CUTYallUl, pelIeHHUs
BO3HHUKAIOIIMX MPOOJIEM U U3BIICUCHUS KU3ZHEHHBIX YPOKOB.
Oco3HaBaTh CBOM UHTEPECHI, HAXOAUTh U U3y4aTh B yUeOHHUKAX M0 Pa3HbIM MpEAMETaM MaTepHal
(13 MakcuMyMa), UMEIOIIHNI OTHOIICHHE K CBOMM MHTepecaM. Mcronb30BaTh CBOM MHTEPECHI JIJIsi BIOOpa
WHIUBUAYATbHOH  00pa3oBaTeNbHONM  TpPAaeKTOpUHM, MOTEHLUaIbHOW  Oyayuieit mpodeccun
COOTBETCTBYIOIIETO MPO(YUILHOTO 00pa30BaHUsI.
[TproOperaTs OMBIT YIACTHS B JIEJIaX, IPUHOCSIINX TTOJIB3Y JIFOJISM.

OneHuBaTh J)KU3HEHHBIE CUTYallMU C TOYKU 3pEHHUs 0e30macHOro odpasa >KU3HU M COXPaHEHUs
310pOBbs. YUUThCS BBIOMpPATh CTWUJIb IOBEICHMS, IPUBBIYKH, OOecreduBarolire Oe3omacHblii 00pa3
KHU3HU U COXpAHEHHE CBOET'O 3710POBbS, a TAK)XKE OJIM3KUX JIFOJEH U OKPYKAIOIUX.

OneHuBaTh 3KOJOTHYECKHM PHCK B3aMMOOTHOILEHUH YeroBeKa WU Hpuponabl. PopMupoBaTh
9KOJIOTMYECKOE MBIIUIEHUE: YMEHUE OLICHUBATh CBOIO ACSTEIBbHOCTD U MOCTYNKHU JPYTHUX JIOAEH C TOUKH
3pEHUsI COXPAHEHHsI OKPY>KaIOLIEH Cpebl.

Cpeocmeom pazeumus TAYHOCTHBIX PE3YJIbTATOB CIYXKHUT y4eOHBIH MaTepuasl W, Mpexe
BCEr0, MPOAYKTUBHBIE 33/1aHUs y4eOHUKA, HAlleJIEHHbIE Ha:

- popMHUpOBaHUE OCHOB HAYYHOI'O MHUPOBO33PEHUS U PU3NYECKOTO MBILIUICHUS;

- BOCIIUTaHUE YOEXKI€HHOCTH B BO3MOKHOCTH AUAJIEKTUYECKOTO TTO3HAHUS IPUPO/IBI;

- pa3BUTHE UHTEIIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH.

Memanpeomemnpimu  pe3ynbTaTaMu  M3ydeHuss Kypca  «EcrecTBo3HaHue»  SBIAETCS
(dbopMupoBaHUE YHUBEpPCAIbHBIX YueOHBIX AericTBuil (YVY [).

Pezynamusnvie YVJ/I:

CamocTosiTeTbHO OOHAPYKUBATh M (POPMYITUPOBATH MPOOJIEMY B KJIACCHON M WHAWBHUIYAJTBHON
yueOHOIl e TeTbHOCTH.

BoiaBurate BepcuM pemieHus MpoOjieMbl, OCO3HABaThb KOHEUYHBIM pe3yibTaT, BbIOMpaTh U3
IIPEJIOKEHHBIX CPEACTB U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH.

CocTaBnsTh (MHAUBUAYaIbHO WK B TPYIIIE) IJIaH pelIeHus IpoOIeMbl.

Paboras mo mpennoxkeHHOMY M (HJIM) CaMOCTOSATENBHO COCTABICHHOMY IUIAHY, MCIIOJIb30BaTh
Hapsily C OCHOBHBIMM CpPEICTBAMH U JOIOJHUTENbHBIC: CIpPaBOYHAs JIUTEpaTypa, (QU3NYECKUe
npuOOpHI, KOMIIBIOTEP.

[TnanupoBaTh CBOIO MHIMBUAYAIbHYIO 00pa30BaTEeNbHYIO TPAEKTOPHIO.

Pabortath 1m0 €aMOCTOATENBHO COCTABICHHOMY IUIaHY, CBEpSAsSCh C HHUM M LENbIO
JeSITEIbHOCTH, UCIIPABIISAS OIIUOKH, UCTIONB3YSl CAMOCTOSITENILHO MOA00paHHbIE CPEICTBA.

CamocTosTENbHO 0CO3HABATh MPUYMHBI CBOETO yCIeXa WK Heycrexa U HaXOIUTh CIIOCOObI
BBIX0/Ia U3 CUTYallUU HEycIexa.

YMeTh  OILIGHHMBAaTh CTEMEHb YCIHENIHOCTH CBOEH WHAWBUIYATbHONH 0Opa3oBaTeIbHOM
JESITEIbHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4e€CTBaM M 4YepTaM XapakTepa («KaKoB s»), ONpPEAesaTh
HaIlpaBJIEHUSI CBOETO Pa3BUTHS (KKAKUM s XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJI0 CHEIATh).

Cpeocmeom  gpopmuposanuss  perynsaTUBHBIX YY]J CIyXuUT COOMIOACHUE TEXHOJIOTHH
npoOJeMHOTO Juanora Ha JTane M3Y4YeHHs HOBOTO MarTepuajga M TEXHOJIOTHS OLEHHBAHUS




00pa3oBaTeNbHBIX TOCTHKEHUH (YUCOHBIX YCIIEXOB).
Hcnonp30BaTh pa3inuyHble BHIBI UYTEHUS (W3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIHHOE,
TIOUCKOBOE), TPHEMBI CITyIIaHUsI.

CaMomy co3/1aBaThb MCTOYHUKM HHGOpPMAIMU pa3HOTO THIA M JUIS Pa3sHBIX
ayIMTOpUi, COOIIOIaTh TpaBUiia HHPOPMAITMOHHOW 0€30ITaCHOCTH.
YMeTh UCMOIb30BaTh KOMIIbIOTEPHbIE U KOMMYHHKAIIMOHHBIE TEXHOJOTUN KaK UMHCTPYMEHT JUIS
JTOCTHKEHHUSI CBOUX Iiefiell. YMeTh BbIOMpaTh aJeKBaTHbIE 3a/lade MpOrpaMMHO-aNapaTHbIe
CPEJICTBA U CEPBUCHI.

Cpeocmeom gpopmuposarnusi To3HaBaTeIbHBIX Y'Y /[ ciykuT ydeOHBIN Marepuanl u
MPEKIIE BCETO MPOyKTUBHBIC 3a/I1aHUs yUeOHHNKA, HAIICJICHHBIC Ha:

- MPOSKTUPOBAHKUE W MPOBEICHUE HAOIIOICHUS MPUPOIHBIX SBICHUN C
UCIIOJIb30BaHNEM HEOOXOAMMBIX H3MEPUTEIBHBIX TPUOOPOB;

- BOCIIUTaHKE YOSI)KIEHHOCTH B BO3MOXKHOCTH IUAJICKTUIECKOTO TIO3HAHUS IIPUPOJIBI,

- MPUMEHEHHUE TIOMYYEHHBIX 3HAHWA W YMEHHWH Ui PElIeHUs

MPAKTUYECKUX 3a/a4 MOBCEIHEBHOM KU3HU.

Kommynuxamusnvie YV/{:
OTcranBasi CBOIO TOUKY 3pEHUS, IPUBOIUTH apTyMEHTHI, TOATBEPkKAas KX (PaKTaMH.

B nuckyccum ymeTb BBIABHHYTh KOHTPApTyMEHTHI, Iiepedpa3upoBaTh CBOIO MBbICIb
(B1afieHNE MEXaHM3MOM 3KBUBAJIEHTHBIX 3aMEH).

VY4UTBCS KPUTUYHO OTHOCHTBCA K CBOEMY MHEHMIO, YMEThb IPU3HABaTh OIIMOOYHOCTb
CBOET0 MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

Paznnuyath B NMHMCBbMEHHON M YCTHOW peun MHEHHE (TOUKY 3pEeHusi), J0Ka3aTelbCTBa
(apryMeHTsl, paKThl), THIIOTE3bl, aKCHOMBI, TEOPHUH.

YMeTh B3IUIIHYTh Ha CUTYAaLMIO C MHOW NO3MLIMHM M JOIOBAPUBATBHCS C JIIOJBMHU HMHBIX
MO3ULUH.

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX Y'Y /] cly)XUT cOOIIO€HUE TEXHOJIOTHH
poOJaeMHOTO Jauanora (moOy>KIaroIui ¥ MOABOISIINN AUAJIOT) U OpraHu3aIus paboThl B MajbIX
rpynnax, a Takke UCIOJIb30BaHUE Ha YPOKAX DJIEMEHTOB TEXHOJIOTUH MPOJYKTUBHOIO YTEHUS.

Ilpeomemuvimu_pezynomamamu HN3YUYCHUA MMPEAMETa «EcTecTBO3HAHME) SABISIOTCS
CJICAYIOIUEC YMCHUSA:
CDopMupoeaHue OCHO8 HAY4YHO20 MUPOBO33PEHUA U gbu3uuecx020 MbIULTEHUA .
- pa3jn4aTb 3KCHCpI/IM€HTaJIBHBII>'I n TeOpeTI/I‘{eCKHﬁ CITI0CO0 IMO3HAHMS IpUpoOabI;
- XapaKTCPU30BaTh MCXAHUYCCKOC JIBUKCHUC, B3aUMOJCUCTBUS U
MEXaHUYCCKUE CUIIBI, IIOHATUC 00 ATOMHO-MOJICKYJIIPHOM CTPOCHUHN BCUICCTBA U TpéX
COCTOAHHAX BCIICCTBA.

IIpoexmuposanue u npogedenue HAONOOEHUS NPUPOOHBIX AGIEHUU C UCNONIbIOBAHUEM
He0OX00UMbLX UBMEPUMETILHBLX NPUOOPO8:
- OIICHUBATh A0COTIOTHYIO OTPEITHOCTh U3MEPEHMS], IPUMEHSATh METOJ PSIJIOB;
- MPOBOJMTh HW3MEPEHHE CHWIIBI TSDKECTH, CHIJIBI YIPYTOCTH, CHJIBI TPEHUS;
HaOII0/IEHUE 3aBUCUMOCTH JABJICHUS CTOJI0A KUJAKOCTU B 3aBUCUMOCTH OT TUIOTHOCTH KHUAKOCTH U
BBICOTBI CTOJIOA KUIKOCTH, HAOJFOICHUE ICHCTBUS BHITAIKUBAOIICH CHIIBI M €€ U3MEPCHHE.

Jluanekmuuecxkuti Memoo no3HaAHUsL NPUPOObL.

- OMEepHpOBaTh  MPOCTPAHCTBEHHO-BPEMEHHBIMHU MaciiTabaMu MUpa,
CBeJleHUsAMH O cTpoeHnr COJTHEYHOUN CHUCTEMBI U MIPEACTABICHUSIMU 0 €€ PopMUpPOBAHUY;

- 000CHOBBIBATh B3aUMOCBSI3b XapaKTepa TEIJI0BOTO IBHKEHUS YACTHI] BEIIECTBA
7 CBOMCTB BEIIECTBA.

Pazsumue UHMEILIEKNYAIbHbIX U MEOPUECKUX cnocobrocmell:

- paspemiaTh y4eOHYI0 TpoOJIeMy MpU BBEACHWUU TOHATHS CKOPOCTH, TUIOTHOCTH
BEILECTBA, AaHAJINU3€ TMPUYMH BO3HUKHOBEHUSI CHUJIBl YINPYTOCTH U CHJIBI TPEHUS, OIIBITOB,
MOATBEPKIAIOIMINX 3aKoH [Tackaisi, CylecTBOBaHNUE BHITATKUBAIOIICH CHIIHI.

Ilpumenenue nonyueHHvIX 3HAHUL U YMeHUll Ol pewleHus Npakmuideckux 3aoay
HOBCEOHEBHOU HCUZHU



- OTNIPEACIIATH IICHY JICTICHUST U3MEPHUTEIBHOTO MPHOO0PA;
- U3MEPATh Maccy M OOBEM Tena, TeMmmepaTypy Teja, TIOTHOCTh TBEPABIX Tel M
JKUIKOCTEH;
- HA TPAKTUKE MPUMEHITh 3aBUCHUMOCTh OBICTPOTHI Tporecca aupdy3uud ot

TEMIIEPATYPbI BEILIECTBA, YCIOBUE IUIABAHUS TEIL.
[Tporpamma mpegycMarpuBaeT (GpopMHpPOBAaHHE Y IIKOJIHHUKOB CIEAYIOUIMX O0IIey4eOHbIX
YMEHHUH 1 HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACATEIHHOCTH U KITIOUEBBIX KOMIETCHIIUH:
Ilo3nasamenvHnas oesamenvbHOCHb

—  HCIIOJIb30BaHUE IS TIO3HAHUS OKPYIKAIOIIET0 MUPA PA3IMYHBIX €CTECTBEHHO-HAYYHBIX
METOJIOB: HaOJIIO/IEHUE, U3MEPEHUE, IKCIICPUMEHT, MOJICITUPOBAHHUE;

—  (¢opMupoBaHHME yMEHHWH pa3au4yarth (aKThl, TUIOTE3bl, TPUYUHBI, CIICICTBUS,
JI0Ka3aTebCTBa, 3aKOHBI, TCOPHU;

—  OBJIAJICHUE aJICKBATHBIMU CIIOCOOAMH PEUICHUS TEOPETHUYESCKUX U IKCICPUMEHTATBHBIX
3ajay;

—  IpUOOPETEeHHE ONBITA BBIABUKCHHS THUIOTE3 JJIsi OOBSICHCHUS M3BECTHBIX (AKTOB U
IKCIIEPUMEHTATHLHON MTPOBEPKHU BBIIBUTAEMBIX THIIOTE3.

Hnpopmayuonno-KoMMYHUKAMUBHAS 0esTMeNbHOCMb:

—  BIAQJICHUE MOHOJIOTHYECKOM W JUAJIOTUYECKOH peublo, pPAa3BUTHE CIOCOOHOCTH
MIOHMMATh TOYKY 3pEHUs cOOeCeIHUKa U MPU3HABATh IPABO HA NHOE MHEHHUC,

—  HCIIOJIb30BAHKE JUIsI PEIICHUS TTO3HABATEILHBIX 1 KOMMYHHKATUBHBIX 337124 Pa3IMIHbIX
UCTOYHUKOB HH(OPMAITUH.

Pedghnexcusnas oesmenvrocmo:

—  BJIaJICHHUC HaBBIKAMH KOHTPOJISl M OLICHKU CBOCH JCSATEIPHOCTH, YMEHUEM IPEIBHIETh
BO3MOKHBIE PE3YJIbTAThl CBOUX JAEHCTBUM;

—  opraHu3aius yu4eOHOH JAeATeIbHOCTU: IIOCTAHOBKA LIEJIH, TUNIAHUPOBAHUE, OTIPEICIICHUE
ONTUMAJIFHOTO COOTHOIICHUS IIEIH U CPEJICTB.

5. Coaep:xanue yuedHoro kypca «EcrectBo3Hanue»

Conepxanne y4yeOHOro TMpenMeTa CcooTBeTCTBYeT PDenepaabHOMY TIOCYAapCTBEHHOMY
o0pa3oBaTebHOMY CTaHJIapTy OCHOBHOT'O 00IIIET0 00pa3oBaHus.

B naHHOI wacTu mporpaMmbl oIpejieNieHa MOCJIE0BaTeIbHOCTh U3YyUCHHsI YUeOHBIX TEM B
COOTBETCTBHHM C 3a/ladaMH 0Oy4eHHs. YKa3aH MUHUMAJbHbBIN [I€peUeHb IEMOHCTpPALUi, TPOBOAUMBIX
YyUHUTENeM B KJlacce, JJAOOPaTOPHBIX paboT U OIBITOB, BHIMOIHAEMBIX YUYEHUKAMHU.

5 KJ1ace
Bsenenue

IIpupona xvBast m HexuBas. SIBneHus npupoxasl. YernoBek — 4acTh NpHUpOAbl. BiusHue
YeJoBeKa Ha npupoay. Heo6xoqumMocTs u3yueHust Ipupoabl U OepexHOro oTHomeHus K Hell. OxpaHa
npuposl. dusnka u XUMuUs — HayKu o npupojie. Uro usyyaer ¢pusuka. Tena u Bemectsa. Yto nzydaer
xumus. HayuHble MeTOAbl HW3Y4YeHMsI TPUPOAbI: HAOIIOJEHUE, ONBIT, TEOpHUs. 3HAKOMCTBO C
IPOCTEHIIMM (PU3MYECKHM M XUMHUYECKUM 000pyaoBaHHeM (IIpodupka, koi0a, 1abopaTopHbIN CTakaH,
BOPOHKA, MMUIIETKA, IINAaTelb, IIACTMACCOBBIA M METANIMYECKUH IITATUBBL, IepKaTelb JUIsl TPOOUPOK).
HarpesarenbHblil mpudop, ocoOeHHOCTH miaMmeHu. [IpaBuiia HarpeBaHus BemiecTBa. M3smeputenbHble
puOOPkI: JINHENKA, U3MEPUTEIbHAS JIEHTA, BEChI, TEPMOMETP, MEH3YpKa (€IMHUIBI H3MEpPEHUH, IIIKata
npubopa, 1eHa JAeNeHHs, Ipeae] U3MEPEHUH, TpaBUJIa MOJIb30BAHU).

JlaGoparopHbie pabOTHI

e OrmnpeneneHue pa3mMepoB PU3NIECKOTO Tea.
e lI3mepenue o0beMa KUIKOCTH
e 3mepenue o6beMa TBEPIOTO
Tela.
Tena u Benecra
XapakTepucTuku Ten W BemiecTB (dopma, o0beMm, 1Ber, 3amax). OpraHuyeckwe u
HEOpraHMYecKue BemecTBa. TBeproe, *KHUJIKOe M Ta3000pa3HOE COCTOSHUS BellecTBa. Macca Tena.
Maccsl pa3nu4HbIX Te B pupoje. ITtanoH Macchl. Becwl. Temnepatypa. TepmomeTpsl.
Hemumocts BemectBa. Monekynbl, atoMmbl, HOHBIL. lIpencraBieHne O pasMepax YacTHIL




BemlecTBa. JIBmwkeHue dvactuil BemiecTBa. CBsI3b CKOPOCTH JBMKEHHSI YaCTHUI[ C TEMIEpaTypoil.
Juddysus B TBepAbIX Tenax, >KUIKOCTAX M Tazax. BzammoseiicTBue yacTul] BelIecTBa U aTOMOB.
[TosicHeHHne CTpOEHHUS U CBOMCTB TBEPABIX TN, KHUIKOCTEH U ra30B C MOJEKYJISPHOW TOUYKU 3pEHUS.
CrpoeHue aroma 1 HOHAa. XMMUYECKHUE AIEMEHTBI (KUCIIOPO, a30T, BOJAOPO/L, XKENE30, ATFOMUHUMI, ME]Ib,
dbocdop, cepa). 3HakK XUMHUECKHX d1eMeHTOB. [leproanyeckas cucrema J[.M.Menneneena.
IIpocTeie 1 crioKHBIE BELECTBA (KUCIOPOI, a30T, BOJA, YIIEKUCIbIN a3, HIOBapeHHas! COJIb).

Kucnopon. I'openue B kucinopoge. @orocunres. Bonopon. Pactsopsl u B3Becu. Bona. Bona
Kak pacTBoputenb. OuncTKa NpupogHoi Boabl. Bo3ayx — cmech razos. IlnoTHOCTH BeniecTsa.

JlaGoparopHbie paboOThI

CpaBHEHHUE XapaKTEPUCTUK PU3NUECKUX TEIL.
e Habmonenue pa3Iu4HbIX COCTOSHUN BEIIECTBA.
M3mepenue Temreparypbl BOJABI U BO3IyXa.
Habmonenne 1enumMocTH BelecTBa.
HaGmronenue sinenus muddy3um.
Habmonenne B3anMo1eiicTBHS YaCTUI Pa3IMYHBIX BELIECTB.
Habmronenue ropenust.
Paznenenue pacTBOPUMBIX U HEPACTBOPUMBIX BEIIECTB (DHIIBTPOBAHHEM.
Omnpenenenue MIOTHOCTH BEIECTBA.

BsaumosenicTeue Ten
M3MeHeHHne cKOpOCTH U (OPMBI Tell IPU MX B3auMoAeucTBUM. JleficTBHE U MPOTUBOIEICTBHE.
Cuna kak xapakrepucTuka B3aumopenctBus. J(nHamomerp. HplOTOH — eauHMIIA U3MEPEHUS CHJIBI.
Wuepuus. [IposBiieHne nHepLuu, NpUMEPHI €€ ydeTa U IpUuMeHeHus. Macca Kak Mepa HHEPTHOCTH.
['paBuTanmonHoe B3aumopelicTBue. I'paButanmoHHoe B3aumopelicteue u Bceenennas. Cuna
TSKECTU. 3aBUCHUMOCTb CHJIBI TSDKECTH OT MAacChl. JJIEKTpHUecKoe B3aumojeicTBue. OObsCHEHHE
JJIEKTPUYECKOTO B3aUMOIECUCTBHS HA OCHOBE JJIEKTPOHHOU TEOPHH.

Onexrpuzauus Ten TpeHueM. llepemaua 37I€KTpUYECKOro 3apsja NpU CONPUKOCHOBEHUHU.
B3aumoeicTBue OAHOMMEHHO U Pa3HOMMEHHO 3apSKEHHBIX TEI.

MarnutHoe B3aumoeiictBue. [locTostHHbIE MarHUTBL, UX ACHCTBUE HA XKelle3Hble Tena. [1omrocs
MarHuToB. MarHuTHble CTpenku. 3emisi kak MarHuT. OpueHTHpoBaHHe MO Kommacy. lIpuMeHenue
MMOCTOSIHHBIX MarHuToB. Cuiia TpeHHUs. 3aBUCHUMOCTb CUJIbI TPEHUS OT CUJIbl TSKECTH M KayecTBa
0o0paboTku moBepxHOcTel. Ponb TpeHus B mpupoae u texHuke. CrocoObl yCHJICHHSI W OciabiieHus
TpEHMUSL.

Hedopmanus. Pasznuunsie Buabl nedpopmanuu. Cuiia ynpyrocTH, €€ HanpaslieHue. 3aBUCUMOCTh
CHJIBI YIIPYTocTH OT Aedopmaruu. [/laBieHue Tena Ha OMOpYy. 3aBUCHMOCTH JABJICHHS OT IUIOIIAIN
omnopsl. [lackans — enunua u3Mepenus napneHus. llepenada naBiaeHust )KUIKOCTSIMH U Ta3aMH. 3aKOH
[Tackans. JlaBnenue Ha riyOuHe *)uakocTi. CoolOmaromuecs: cocy/ibl, UX IpUMEHEeHne. ApTepHaabHOe
napiieHue. JlefcTBHE JKUAKOCTEW Ha MOTPYyKEHHOE B HHUX TeNO. ApPXUMEIOBAa CHJIA. 3aBUCUMOCTh
apXUMENIOBOI CHIIBI OT POJa XKUAKOCTU U OT 00beMa MOTPY>KEHHON YacTu Tena. Y CIOBUS IUIaBaHUS
TeJl.

JlaGoparopHbie pabOTHI

e HaGmoneHne BOSHUKHOBEHUS CHIIBI YIIPYTOCTH MPH 1e(OPMAIHH.
e lI3mepeHune cUIIbL.

e lI3MmepeHue cuibl TpEeHUsI.

e HaGmonenne B3anMOACHCTBUS HAYIIEKTPU30BAHHBIX Tell.
e HaOmronenrne MarHuTHOrO B3aNMOJIEACTBUA.

e OrmnpezaeneHue JaBjieHUs TENa Ha OMOPY.

e l3MepeHue BHITATKMBAOIIEH CHUIIBI.

e Ot yero 3aBUCHT BBHITAIKUBAIOIIAs (apXuMeI0Ba) cuma?
e BrlsicHeHHE YCIIOBUS JIaBaHUS TEN.

Duzuyeckue u xumuideckue A61eHus
MexaHudecKue SIBICHUS




[lonsiTne 00 OTHOCHTENBHOCTH MEXaHMYECKOTO [BIDKCHHsA. Pa3HOOOpa3Hble BUBI
MEXaHMYECKOTO JIBWKEHUS (MPSAMOJIMHENHHOE, KPHUBOJUHEIHOE, JBUKEHHUE 110 OKPYKHOCTH,
KonebaTenbHOE). MexaHndeckoe ABMKeHue B npupoze 1 texHuke.[lyTs n Bpems apmxenus. CKOpocTh
IBIOKEHUS. PaBHOMEpHOE, yCKOPEHHOE U 3aMEUIEHHOE ABIKEHHS.3BYK KaK HCTOYHHUK HH(pOpMaIu 00
oKpyxatoieM mupe. Mcrounnku 3Byka. Konebanue — HeoOXoauMoe yciIoBHEe BOSHUKHOBEHUS 3BYKA.
Otpaxenue 3Byka. 9xo0. ['osoc u ciyx, ropTaib U yXo.

JIaGoparopHbie pabOTHI

e BrrunciieHre ckopocTu Opycka.
e HaOnroneHne OTHOCHTEBHOCTH JBHKCHUSI.

L4 Ha6J'IIOI[€HI/Ie HCTOYHUKOB 3BYKaA.

TemnoBsle IBACHUS

N3meHeHnne o0beMa TBEPIbIX, JKUJIKUX U ra3000pa3HBIX TEJl IMPU HArPEBAHUH M OXJIAXKICHUH.
VY4YeT TerioBoro pacuIimpeHus: ¥ UCIOJIb30BaHKE ero B TeXHUKe. [lnaBnenue u otBepaeBanue. TasHue
CHera, 3aMep3aHHe BOJbl, BHIIUIABKA YyT'yHA M CTAJIM, MU3TOTOBIICHUE JeTaliell OTiIuBKOW. VMcnapenue
x)uakoctel. (OXnaxaeHue )XuIKocTen npu ucnapennu.) Konnencanus. Termonepenaya.

JlaGoparopHbie pabOTHI

Hab6monenue n3menenus o0bemMa KUJIKOCTEH U ra30B MIPU HarpeBaHUU M OXJIAK]ICHUH.
HabGmonenre nu3aMeHeHust NIMHBI TeJla IPU HarpEeBaHUH U OXJIAKICHHUH.

HarpeBanue cTexasiHHOM TPYOKHU.

OTaMBKa UTPYIIEYHOTO COJIIATHKA.

Habumronenue 3a niaBjieHuEM CHera.

OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUJIKOCTH?

e HalGmroaeHue oxnaxaeHus )KUIKOCTH MIPH UCTIAPSHUH.
e HaOGmroaeHue TErIonpoBOHOCTH BOJIBI M BO3IyXa.
B pesynbTare nzyuyenus npeamera «EctecTBo3HaHHe» B 5 Kilacce 00y4arONIHIICS HAYYUTCSI:

MexaHndecKHe SIBICHUS

*  pacro3HaBaTh MEXaHUUYECKHUE SIBJICHUS U OOBSCHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS TPOTEKAHHMS ATUX SBICHUN: PABHOMEPHOE NPSMOJIMHEMHOE JBUKEHHUE,
cBOOOMHOE TaJeHUE TeJ, WHEPLHs, B3aUMOJACHCTBHUE Tell, Mepeaada JaBlIeHUS TBEPABIMU TeIaMH,
JKUIKOCTSIMH U Ta3aMH, IIJIaBaHUE TE;

*  ONHUCHIBATHh W3YYCHHBIE CBOWCTBA TEJN W MEXAHWUYECKHUE SIBIICHUS, HCIONB3Yys (PUINUECKUE
BEJIMYMHBI: IIyTh, CKOPOCTh, Macca Tela, IJIOTHOCTh BEIIECTBA, CUJIA, JABJICHUE, CUJA TPEHUS; NPHU
OTHMCAHUU TPABWIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCTOJIB3YEMBIX BEIMYUH, UX O0O3HAUYCHUS H
€IUHHULIbI U3MEPEHHUS;

*  aHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SBJICHHUS M TPOIECCHI, UCTIONB3Ys (PU3nUecKue
3aKOHBI: 3aKoH [lackais, 3aKkoH Apxumena;

*  pemiaTh 33/1a4H, UCTIONB3Ys (POPMYIIBI, CBSI3BIBAIOIINE (PUZNUECKUE BETUIUHBI (TTyTh, CKOPOCTH,
IUIOTHOCTh BEIIECTBA, JaBJICHHE); HAa OCHOBE aHalM3a YCIOBUS 33JaYd BBIIACIATH (U3NYECKUE
BEJTMYUHBI ¥ POPMYJIBI, HEOOXOAUMBIE TSl €€ PEIICHHUS, U TIPOBOIUTH PACUETHI.

OO0yuaromuiics OJIyYUT BO3MOXKHOCTh HAYIUTHCS

*  WCIOJIb30BaTh 3HAHUS O MEXaHWYECKUX SBICHUSX B MOBCEIHEBHOMN JKU3HU I 00eCTIeUeHUS
0€30MacHOCTH TpU OOpalIeHUH C MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, IJISi COXpaHEHHS
3JI0POBBS U COOTFOICHUS HOPM DKOJIOTUYECKOTO MTOBEACHHSI B OKPY KaIoIIeH cpeie;

*  [PUBOJUTH MPUMEPHI MPAKTUUYECKOTO MCIOJB30BaHUS (PU3UUECKUX 3HAHUN O MEXaHUYECKUX
SIBIICHUSX W (PU3MUECKHUX 3aKOHAX;

* mnpuémam noucka u (GOpMYyIHPOBKU TOKA3aTENbCTB BBIIABUHYTHIX TMIIOTE3 U TEOPETUUYECKUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;
* pazpemiaTh MpoOiieMy Ha OCHOBE HMEIOIIUXCS 3HAHUI MO MEXaHUKE C HCIOJIb30BAHHEM



MaTEMATUYCCKOrIO almapara, OCHUBATh PCaIbHOCTh IMOJTYYCHHOI'O 3HAUYCHU A (bnznqecxoﬁ BCJIIMYHHEI.

TemoBble sBICHUS

*  pacmo3HaBaTh TEIUIOBHIC SIBICHHS U OOBSCHATH Ha OCHOBE MMEIOIIMXCSI 3HAHUH OCHOBHBIC
CBOWCTBA WJIH YCJIOBHSI IPOTEKAHUS ITUX SIBICHUH: T dy3usi, ©3SMEHEHNE 00bEMa TeJl TPU HAarPEBAaHUU
(oxmakaeHnn), OOJbINAs CKMMAEMOCTh Ta30B, Mayas CKHMAEMOCTh XHJIKOCTEH M TBEPIBIX TEI;
UCIapeHHe, KOHJCHCAIWs, TIUIABJICHUE, KPUCTAUIU3AlMs, KUIEHUE, pa3IUYHBIE  CIIOCOOBI
TEIUIoNepeIayu;

*  ONHUCHIBATH U3YUYCHHBIC CBOMCTBA TEJ U TEILJIOBBIE SIBIICHUS, UCTIONB3YS (PU3HUECKYIO BETTHUUHY
- TeMIIepaTypa;

* QaHAJIM3WPOBATH CBOMCTBA TEJI, TEIIJIOBBIE SIBIICHUS M TIPOIICCCHI;

*  pa3inYarh OCHOBHBIC IIPU3HAKU MOJIEIICH CTPOCHUS ra30B, )KUKOCTEH U TBEPIBIX
ten; O0y4armuiics MOMyYUT BO3MOKHOCTh HAYUUTHCS:

*  HUCHOJB30BAaTh 3HAaHUS O TEIUIOBBIX SBJICHUSX B TMOBCEIHEBHON JKU3HMU Ui OOECIICUCHHUSI

0€30MaCHOCTH TpU OOpaIleHUH ¢ MPUOOpaMHU M TEXHHUYECKUMH yCTPOHCTBAMH, JUIS COXpPAHECHUS
3J10pOBbS U COONIOACHUS HOPM DKOJIOTMYECKOTO TIOBEJICHUS B OKPY KaIOIIe Cpee;
*  TPUBOJAUTH MPHUMEPHI MPAKTHUYECKOTO HCIONB30BaHUS (PU3MUYECKUX 3HAHHMNA O TETJIOBBIX
SIBJICHUSX;
* npuémaMm noucka U (pOpMYJIUPOBKH JOKA3aTEIbCTB BBIIBUHYTBIX TMIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (DAKTOB;
*  paspemarb NpodIeMy Ha OCHOBE UMEIOIMXCS 3HAHUH O TEIUIOBBIX SBJICHUSX.

DJEeKTPUYECKUE U MAaTHUTHbIE SBJICHUS

° pacrio3HaBaTb U 0OBSICHSITH Ha OCHOBE HUMCIOIIIUXCA 3HAaHUHM OCHOBHBIE CBOMCTBA MU YCJI0BUA
NPOTEKAHUS SBJICHUI: IICKTPU3ALs TeJ, B3aUMOJICHCTBUE 3apsi/I0B, B3aHMO/ICHCTBUE MarHUTOB,

° AHAJIM3HUPOBATH CBOMCTBA TCJI, OJCKTPOMAIHUTHBIC ABJICHUA H
nporecchl; O0ydaromuiics MoJyuyuT BOZMOKHOCTb HAYUHUTHCS:

*  HCNOJNB30BaTh 3HaHMA OO0 OHIIEKTPOMArHUTHBIX SIBJICHUSAX B IIOBCEJHEBHOW KM3HM JUIs
oOecrnieueHnss 0OE€30MACHOCTH IMpH OOpalieHUH ¢ NpubopaMu U TEXHUYECKHMMM YCTpOMCTBaMH, IJis
COXpaHEHHUs 3/I0POBbsI U COOJIOCHUS HOPM SKOJIOTHYECKOT0 MOBEIEHUS B OKpYXKarolleil cpene;

* MPUBOJUTH  HPUMEPHl  MPAKTUYECKOTO  HUCMOJIb30BaHUS  (PU3UYECKUX  3HAHUH O
AJIIEKTPOMATHUTHBIX SIBJICHUSX;

* npuémam rnoucka u GopMyJIMPOBKH J0KA3aTEIbCTB BbIIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX
BBIBOJIOB HA OCHOBE SMITUPHUYECKH YCTaHOBIICHHBIX (DAaKTOB;

* paspeuiatb IpobsieMy Ha OCHOBE UMEIOIUXCS 3HAHUM 00 3JIEKTPOMAarHUTHBIX SIBICHUSX.

6 Ki1ace

SHCKTDOMaFHI/ITHBIe SABJICHUA

DNEKTPUYECKUH TOK KaK HAIPaBJIEHHOE ABM)KEHME 3apsDKEHHBIX dacTul. HampspkeHne kak yciaoBHe
BO3HMKHOBEHHE JJIEKTPUYECKOTO TOKA. MICTOYHMKM MOCTOSHHOIO M MEepeMEeHHOro toka. Cuia Toka,
eIMHUIAa HU3MepeHus cuiabl Toka — 1 ammep(A). Ilpumepbl pa3iauyHBIX 3HAYEHMHA CHIIBI TOKA.
Hanpsokenue, eqununa usMepeHus HanpspkeHuss — 1 BonbT(B).IlpuMepsl paznuuHbIX 3HaYEHHH
HaNpsDKEHUs. AMIIEPMETP U BOJBTMETP, BKIIIOUEHUE aMIIEPMETpa U BOJIBTMETPA B DJIEKTPUUECKYIO
LEeNb JUIsI U3MEPEHMS CHJIbI TOKA W HanpsykeHHs. [IpOBOIHHMKM M JUAIIEKTPHUKHU: OINPEICICHUS,
npuMepbl U npuMeHeHusi. COCTaBHBIE YacTU DJIEKTPUYECKHUX Liereld M uX 0003HAueHHsI Ha CXEeMe.
ITocnenoBarenpbHOE W IMapalIeIbHOE COEAMHEHUE ITPOBOJHUKOB, UX OTIWYMS, HCIOJIB30BAHUE B
pa3nuyHBIX Lensx. HarpeBarenbHoe NEHCTBHE TOKAa, €ro IMPHUMEHEHHE B OBITOBBIX MPUOOpPaXx.
MarautHoe JeHCTBUE TOKa. OJIEKTPOMArHuWThI, WX MOpuMeHeHue. JlelicTBue MarHuta Ha
anekTpuueckuii Tok.IIpuMeHeHHe STOro neHCTBHS B YCTPOMCTBE H3MEPUTENBHBIX HPUOOPOB,
JNEKTpOABUTaTenst. XUMUYECKOE JEHCTBUE TOKA U €70 IPUMEHEHHUE.

JIaGopaTopHbie paboTHI
o IlocnenoBarenbHOE COSAMHEHHE
e [lapamiensHoE COETMHEHUE
o HaOmroneHnue TerioBoro AeHCTBUS TOKa



e HaOmronenrne MarHuTHOrO JEMCTBUSA TOKA
o HaOmroneHne XUMHUUECKOTO JENCTBUS TOKA

CBeTOBEIE SIBJIEHUS

CeeroBbie siBiieHUsA. CBeT Kak MCTOYHUK MH(POPMAIIMU YeIOBEeKa 00 OKPYIKAIOMIEM MHpE.
Hctounuku cBera: ropsyre u xonoauble. OOpa3oBaHue TeHH OT mperpanbl. [IpoxokaeHue cBeTa
CKkBO3b oOTBepcTHE. OOBSCHEHHE COJTHEYHBIX W JIYHHBIX 3aTMECHHH. 3epKallbHOC M PaCCeSHHOE
orpaxenue. [IposiBeHNe 3aKOHA OTPaKEHUS B JCUCTBHM 3€pKall. 3epKajia IJIOCKHE, BBIMYKIbIC H
BOorHyThle. CBOMCTBO 3€pKaj M3MEHATh HAIMPaBJICHHE CBETOBOrO Iydka. VICIONb30BaHHE 3epKall.
XapakTep M300paxeHHUs B IUIOCKOM 3epkanie. OObsCHEHWE BO3HUKHOBEHHS MHHMOIO C TTOMOIIBIO
MOCTPOCHHUS. SIBJIICHHE NIPEJIOMIICHUS CBeTa. MI3MeHeHHe HapaBCHHUS CBETOBOTO JIyda IPH Iepexo/ie
U3 OJTHOW Cpefbl B ApYTyIo. Pa3nuuHbie TUIBI TUH3: cOOMparomue u pacceuBarone. @oKyc TUH3HL.
VYBenuueHue aUH3bL. Paznuune B M300paKeHUH MPEIMETa B JUH3E B 3aBUCMOCTH OT UX B3aUMHOIO
pacmionoxeHus. HasHaueHne 1 MCIONb30BAaHUE ONTUYECKUX MPUOOPOB: (oToarnmapaTa, IPOESKTOPOB,
MHUKPOCKOIIa, TEJEeCKOIa; HCIOJIb30BaHHE B HMX KOHCTPYKIMH JHMH3 U 3epkail. CTpoeHue riasa,
HEKOTOpBIC (PYHKIIMH €ro OTACIbHBIX YacTeil. M300paxkenue, monydaemoe Ha ceruaTke. Hemocrarku
3peHHs: OJIM30PYKOCTh U JalIbHO30PKOCTh; MCIIOJIb30BAaHME OYKOB JUIS UX UCIpaBiieHUs. Pa3noxenue
Oemoro cBera ¢ momonipio mpu3Mbl. CrekTp. Tlopsaok ciemoBaHus LBETOB B CrekTpe. Pamyra.
OOBsiICHEHHE 1BETA TEIL.

JlaGoparopHbie pabOTHI

Cser U TeHb

OTtpakeHue cBeTa 3epKajioM

[Tonyuyenue n3obpakeHus peaMeTa B INIOCKOM 3epKajie
HaOGnronenue 3a npenoMieHue cBeTa

Habmonenne n3odpaxeHuil B 1uH3e

XUMHUYECKHE SIBICHUS

XUMUYeCKue PCaKMn KakK IPOLECChI 06pa3013aH1/1;1 OOHHX BCIICCTB M3 APYIUX. HpI/IBHaKI/I
XUMHUUYECKHUX SIBJICHUHN U yCiI0BUS UX NPOTCKAHUA. OObscHEHUE MPOTCKAHUA XUMHYCCKUX peaKuHﬁ C
MOJ'ICKynS[pHOfI TOYKH 3PCHUA. Pacnaﬂ BCIICCTB U MOJICKYJI HAa aTOMBbI UJIU UOHBEI, O6p330BaHI/Ie U3 HUX

HOBBIX BCIICCTB. COXpaHCHI/Ie MACChl BCIIECTB B XHUMHYCCKHUX peaKHI/ISIX. HOBTOpeHI/Ie 3HAKOB
XUMUYECKHUX 3JIEMEHTOB. Peakiuu coennHeHUs U pa3nokeHus. OKCHIIbI KaK CIOXHBIE BELIECTBA,
COCTOSIIIIME M3 JIBYX XMMMUYECKHX 3JIEMEHTOB, OJWH M3 KOTOpbIX Kuciopond. [Ipumeps! Hambosee
pacupoCTpaHEHHBIX OKCHJIOB, UX pacCIpOCTpaHEHHWE B MPUPOJAE M HcHojb30BaHUE. OCHOBHbBIE
CBCICHHUA O KHCJIOTax, HpI/IMepLI HaI/I6OJ'Iee pacnpOCTpaHeHme KHCJIIOT. HCHOHBSOB&HI/IG KHUCJIIOT B
HapoAHOM Xo3siicTBe W ObiTy. [IpaBuma oOpamenus ¢ HuMU. PacmosznaBanue kuciot. OOurue
CBCICHUS 06 OCHOBAHMUAX, paCTBOpPIMLIe OCHOBAaHMsI- HICJI0OYH, U3BCCTKOBAA BOJa, ralliCHHAas1 N3BECTh.
[IpuMeHeHre OCHOBaHHS B HAPOJIHOM XO3siiicTBe U B ObITy. [IpaBuia oOpaiieHusi ¢ OCHOBaHHUSIMHU.
Pacno3naBanue ocHoBaHuil. Peaknusa Helrpamusanuu. Cojid Kak CJOXKHBIE BEIIECTBA B COCTaB
KOTOPBIX BXOASAT UOHBI METAJUIOB U KUCJIOTHBIX OCTATKOB. IIpuMepsI coseil u pacupocTpaHeHUE UX B
npupozae. CBOWCTBAa U IPUMEHEHHUE PAZAa COJICH: TOBAPEHHOW COJH, COJbI, METHOTO Kynopoca U JIp.
benku, Xupel W yriaeBoApl Kak BaXXKHEMIIME NUTATEIbHBIE BELIECTBA Uil OpraHW3Ma YeJIOBEKA.
[TpoucxoxaeHrne NpupoOAHOro ra3a, HeTH, YIJIsl Kak MPOJAYKTOB THUEHUS PAa3IUYHBIX OPTaHUYECKUX
OCTaTKOB 0€3 JocTyna Bo3ayXa Mpu OonbluX naBieHusX. Hanbosee BakHbIE MECTOPOXKICHUS ra3a U
He(i)TI/I B POCCI/II/I, X 3HAYCHUEC KAK HMCTOYHHUKOB IJIsA nonyqum[ pa3n1/1qHHx BUIOB TOIININBA KakK
Ba)KHGI\/'IH_IeFO CI:IprI JJIA XI/IMH‘ICCKOI;'I HpOMLIIJ_IHeHHOCTI/I.

JIaGopaTopHbie paboTHI
e JlelicTBuE KUCIIOT U OCHOBAaHUM HAa MHIUKATOPHI
e [IpoBepka pacTBOPUMOCTH COJIEH B BOJIE
e Pacno3HaBaHue Kpaxmasna
YenoBek ¥ Ipupoaa
3amaun, KOTOPBIEC PEIIaeT aCTPOHOMHSI, 3HAKOMCTBO CO 3BE€3HBIM HEOOM, co3Be3us. [[peBHue
ACTPOHOMUYECKUE MHCTPYMEHTHI U COBPEMEHHBIE METOAbl ACTPOHOMUYECKUX HcchaeaoBaHuil. Omnpoc:




HaxOXXJICHWE Ha M300paKCHHWHM CO CJIaiijla 3BE3THOTO Heba M3BECTHHIX co3Be3nmil. Kapra 3Be3mHOTO
HeOa. HaxoxneHwe Ha KapTe co3Be3quii HamOomee SPKUX 3Be3d. A3UMYT W BBICOTa CBETHJ, UX
ompeJielICHUE C TMOMOIIBI0 acTpossionu. IIpakTudyeckue yka3zaHus 1O H3TOTOBJICHHIO aCTPOJISIOWU.
Connue. [lepBbie npeacTaBiaeHus 0 €ro cocTaBe U Temmeparype. IsMeHeHus! COTHEUHON aKTUBHOCTH.
Comniie u xxu3Hb Ha 3emiie. ConHeyHas cuctema. CTpOeHHUE COJIHEUHOM CUCTEMBI. JIBUyKeHHE 3eMiin
:BpallleHre BOKPYT CBOEH ocu U BpaiieHue BOKpyr ConHua. [I[puuuHbl CMEHBI THS M HOYH, BpEMEH Tojia.
Jlyna — ecrecTBeHHBIM crmyTHUK 3emiu. JBuwxeHnue JIyHbl BOKpYr 3emMiu M BOKPYI CBOEH OCH.
OtcyrcTBUe aTMocepsl U CBs3aHHBIE C 3TUM Qu3ndeckue ycnopus Ha JIyne. ®a3wr JIynsl. OCHOBHBIE
9Tanbl KOCMUYECKHUX MCCIEIOBAHNM.

3emJis - MEeCTO OOUTaHUS YEeJIOBEKa
CrpoeHue 3eMHOro Imapa. YBeJIMYeHHE IUIOTHOCTH M Temmeparypbl ¢ riayouHoil. Cocras
rugpocdeprsl. Pomb rumpocdepbr ans km3HM Ha 3emie. MccienoBaHUST MOPCKUX —TITyOWH.

Cynoxonctso. Iporecchl, mpoucxoasmme B 3eMHBIX HEIpax ¥ B THApocdepe, UX BIMSHUE HA KU3Hb
Jrozel, HeOOXOUMOCTb UX U3YUEHUS.
Cocras u crpoenue arMmocdepsl. Atmochepnoe gasienue. Onbit Toppuyernm.
[ToBTrOpenue omnpenenenus aasieHus. Pabora Haj KauyeCTBEHHBIMU BOIpocamu. bapomerpsr:
PTYTHBIN U aHEPOU[, UX IPUHIUIN AeicTBUSA. EMUHUIIBI n3MepeHus: aTMOC(EPHOTo AaBICHHUS.
Conepxanne BOAsSHOrO mapa B arMocepe. HeHachllieHHBIH W HACBHIIICHHBIA TIap.
OtHocuTenbHAsT BIIAXHOCTh BO34yXa. BIaXHOCTh H3MEpPEHHMsS BIIAXHOCTU BO3ayxa. M3mepenue
OTHOCHUTEIHHOMN BIAXKHOCTH BO3yXa C IOMOIIBIO TUTPOMECTPOB, ICUXPOMCTPOB.
Tyman, obnaka, 10%k/1b, poca- 00bsICHEHHE IPUYNH UX BO3HUKHOBEHHs. I po3a, MOJTHHMEOTBO/I.
OTanbl CTAaHOBJIEHUS U Pa3BUTHUA aBUALIUU. BBII[&IOHH/IGCSI JICTYUKHU U KOHCTPYKTOPEI CaMOJICTOB.

YenoBek I0N0JIHIET NPUPOAY
AHanu3 pe3yJbTaTOB KOHTPOJIBbHON PabOThI « 3eMJisi — MECTO OOUTAHUS YEIOBEKa». 3HAKOMCTBO
C IPOCTHIMHU MEXaHU3MaMH (pbluar, HaKJIOHHAs TIOCKOCTh, 0J10kH). Ha3HaueHne mpocThIX MEXaHU3MOB.
Onpenenenne Mexannueckoi padbotel. Equnuisl padboTsl. PaccMoTpenue nmpumepoB, B KOTOPBIX
coBepIIaeTcs MexaHuueckas padbora. Perienue 3a1a4 Ha BBIYMCICHUE MEXaHUUECKOW paloThI.
OHeprueil o00iagaloT Teja, CHOCOOHBIE COBEPIINTh paboTy. Buael MexaHnyeckol sHEpruu:
KMHETUYECKasi, MOTeHIMaIbHas. OT 4ero 3aBUCAT 3T BUIbI 3Heprun? Mcrounnku sueprun. Pasnuunsie
BUJbl HCTOYHUKOB DHEPTUU: COJIHEYHAs OHHEpPrusi, MUHEpAJbHOE TOIUIMBO, SJIEPHOE TroOproyee.
BocnonHsieMble ncTouHUKH dHEpruu. IlumeBapenne Kak MpoLecc BOCIIOJIHEHUS YHEPTUH YEIOBEKOM.
3HayeHHUE COJTHEYHOW SHEPTUU JIJISl ’KU3HU Ha 3eMIle.

TemioBble ABIECHUS

TeruioBble OBUTATENU-MAIlMHBI, MpeoOpa3ylolie SHEPrui0 TOoIuMBa B dHepruu. J(Bwxkenus. U3
ucropuu TeIuloBbIX asurarteneu. Ilaposele Mammubl [Ix.Yarra, WM.M. llomsynosa. IIpumenenus
COBPEMEHHBIX TEIUIOBBIX JBUTATEIIEH.

Pounb anekTposnepruu B )kU3HU 00111ecTBA. BUIBI 351eKkTpocTaHuii.

Yrto Takoe aBTOMaTUYECKOE yCTPOHCTBO. MimocTpanus 1eicTBHUs aBTOMATOB HA KOHKPETHBIX

npumepax. [I[pumepsl HCIOIb30BaHNS ABTOMAaTHYECKUX YCTPONCTB B HAYKE, Ha TIPOM3BOJCTBE U B OBITY.

CpenctBa cBs3u. CBenmeHus w3 ucropun ux pasputus. Temerpad. Tenedon. Hasnauenume
MHUKpO(hOHA U TPOMKOTOBOpHTENs. Pagno u TeneBuaeHue.

Briaromuye ecrecTBOMCHBITATENM, UX POJb B CO3/IaHUM OCHOB ecTecTBO3HaHMs. OCHOBHBIE
HaIpaBJICHUs] COBPEMEHHBIX HAayYHBIX UCCIICAOBAaHUI B 007aCTH (PU3UKU U XUMUU.

HeoOxomumocTh  co3maHusi  HMCKYCCTBEHHBIX — MarepuasioB. IIpuMepsl  HMCKYCCTBEHHBIX
MaTepHajioB M WX HCIIOJIb30BaHHE: KepamHKa, (heppuThl, CBEpXIPOYHBIC CIIJIaBbl, MCKYCCTBEHHBIE
anMasbl, )KUJIKHE KpUCTaIIbl U T.4. CBeIeHUs 0 crioco0ax BhIpAIIMBaHMSI HCKYCCTBEHHBIX KPUCTAIIJIOB.
I/IHCprKI_II/ISI 10 MPOBCACHUTIO JJOMAIIHCTO OIbITA IO BhIpAalllMBAHWIO KpUCTAJLIA.

[Tonmumepsl. [TonuaTHIIeH, TOMUXJIOPBUHMI, TOJUCTHPOII U Apyrue ractMaccel. HatypanbHbie



U XUMHUYECKHE BOJIOKHA. Vcronb30oBaHue 3TUX MaTEpUasIoB B OBITY.
Pacnio3naBanve MpupoOIHBIX U XUMHUYECKUX BOJOKOH. Kayuyk, ero cBoicTBa M MOJy4Y€HUE.
Bynkanu3zanus kayuyka, pe3uHbl, 500HHUTA.

OcHoBHbIE (HaKTOpPbl BPEAHOrO BIUSHHUS JIEATEIbHOCTH YEIOBEKAa HA OKPYXKAIOUIYI Cpemdy.
DKOJOru4ecKre KaracTpodbl, BOCHHBIE IEHCTBUS. BpeaHbie BBIOPOCH Tpou3BoACTBa. HeoOXxoamMocTh
KOHTPOJISI 32 COCTOSIHHEM aTMOC(epbl U OCHOBHBIE CIOCOOBI €ro ocyiectsieHus. Heo6xoaumocThb
O0pBOBI C 3arpsI3HEHUEM OKPYIKAIOIIEH CPe/ibl.

Heo0xoaumMocTh SKOHOMHMM TNPUPOAHBIX PECYpCOB M HCIOJb30BAHHE HOBBIX TEXHOJIOTHIA.
CoBpeMeHHasi Hayka U Mpou3BojAcTBO. CpencTBa CBs3M. 3HAHUS, UX POJb B JKU3HU YEJIOBEKa U
obmiectBa. Kak nrou 1mo3Ha0 OKpyXKaroluid MUp. YTpaBieHHE MPOU3BOACTBOM: POJIb aBTOMATHUKH,
anekTpoHuKkd. KommbroTepusanusi mpou3BojacTtBa. Podotel. Ilexu — aBromarel. CpelncTBa CBS3U H
nepenava nadopmanuu: tenerpad, tenedoH, paguocBs3b, TEIEBUICHHE.

JlaGoparopHbie pabOTHI
e l3yuenue nercTBUs pbryara

o BriuncieHne MEXaHUUECKOM pa6OTLI
e lI3meHeHUE (I)OpMLI IMOJIMDTHUIICHA ITPpHU HAIPpECBAHUHU

o Pacmno3naBanue IpUPOAHBIX U XUMHUYCCKUX BOJIOKOH

B pesynbrare n3ydenus npeamera «EctecTBo3HaHME» B 6 Kilacce 00yYarONIMIICS HAYYUTCSI:

BHCKTDOMaI‘HI/ITHBIe SABJICHUSA

* pacrmo3HaBaTh JJICKTPOMATrHUTHBIC SBJICHUS M OOBSCHATh HAa OCHOBE HMCIOIIMXCS 3HAHUMN
OCHOBHBIC CBOﬁCTBa NN yCJIOBI/ISI HpOTCKaHI/Iﬂ 3TUX ﬂBHCHHfI: CHJla TOKa, HaHpﬂ)KeHI/Ie,
MOCIE0BATEIbHOE U MapaJIeIbHOE COCIMHEHUS,

¢ OIIUCBIBATH )IefICTBHG 3neI<Tquecxoro TOKa, pOJ'II) I[I/IBJ'IeTpI/IKOB, HpOBOI{HI/IKOB, BHGKTpI/I‘ICCKI/IX
Lereit;

d aHaJ'[I/I?;I/IpOBaTI) CBOﬁCTBa BHGKTpI/I‘ICCKOI‘O TOKa, HaprDKeHI/IS{ u HpOBOI[HI/IKOB, I/ICHOJ'IBSYSI
(bu3nyecKre 3aKOHBI;

e pemath 3aqadd, HCIONB3YysT (OPMYIBI, CBS3bIBAONIUE (DU3MYECKHE BEIMYMHBI, HA OCHOBE
aHaJlM3a YCJIOBHUS 3a/aydl BBIACIATh (U3NYECKUE BEIUYMHBI U (OPMYJbl, HEOOXOIUMBbIE i €€
peLIeHts], U TPOBOJAUTH PACUETHI.

OOyyaromuiics MOTYyYUT BO3MOKHOCTh HAYUHTHCS:

® HUCIIOJIB30BAaThb 3HAHUA O 3J'[€KTp0MaFHI/ITHI>IX SABJICHUAX B HOBCGI[HGBHOI\/'I KU3HU I
obecriedyeHrs OE30MACHOCTH TMPHU OOpalIeHuH ¢ MpHOOpaMHU U TEXHUYECKHUMH YCTPONCTBaMH, IS
COXpaHEHUs 3/I0POBBS U COOTIOICHUS HOPM SKOJIOTMUECKOTO IMMOBEICHUS B OKPYXKAIOIIEH Cpesie;

* MPUBOAWTH  MPHUMEPHl  MPAKTUYECKOTO  HCIIONb30BaHUS  (PU3MYECKMX  3HAHUH O
C)HeKTpOMaFHI/ITHI)IX SABJICHUSX U (1)I/I3I/I'-IGCKI/IX 3aKOHax,

* mpuéMaM TMOHCKa U (HOPMYJIHUPOBKU JOKA3ATEIbCTB BBIABUHYTHIX THIOTE3 M TEOPETUUECKUX
BbIBOJIOB HA OCHOBE 3MHI/IpI/I'—IeCKI/I yCTaHOBJ'IeHHI)IX q)aKTOB;

* paspemarbh TpoOlieMy Ha OCHOBE UMEIONIUXCS 3HAHUH MO OJIEKTPOMArHeTU3My C
WCMOJIb30BAHUEM MAaTEMAaTHUYECKOIO anmapara, OLEHMBATh PEaJbHOCTh MOJYYEHHOIO 3HAYCHHS

(hbU3UYECKOM BETUIMHBI.

CBeTOBbIC SABJICHUS

* pacro3HaBaTh CBETOBBIC SBJICHUS M OOBSCHITHP HA OCHOBE HMMEIOIIMXCS 3HAHWUH OCHOBHBIE
CBOMCTBA WJIM YCIOBHS TMPOTEKAHWUS AITHX SIBICHUN: OOpa3oBaHHWE TEHH, MPOXOXKICHHUE CBETA,
MpEIOMIIEHUE CBETA, OTPAKECHHIE, MHUMOE N300paKeHNE, YBEITMUECHUE JTNH3HI;

* OMUCHIBATh U3yUEHHBIE CBOMCTBA TEII M CBETOBBIE SIBJICHUS, UCTIOIB3Y s (PU3UYECKUE BETUINHBL;

* QaHAJIM3UPOBATH CBETOBBIC SIBJICHUS U IMPOIECCHI;

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYUUTHCS:

* WCMOJB30BaTh 3HAHUS O CBETOBBIX SBJICHHSIX B IOBCEIHEBHOW KH3HU s OOecredeHUs
0€30MacHOCTH NpU OOpalieHHH ¢ MpHOOpaMU M TEXHUYECKUMH YCTPOMCTBAMHU, ISl COXPAHEHMUS
3JI0POBBS U COOTFOICHUS HOPM DKOJIOTUYECKOTO MTOBEACHHSI B OKPY KaIoIIeH cpeie;

* MPUBOAUTH TMPUMEPHl MPAKTUYECKOrO HCIOJIb30BaHUA (PU3UUYECKHX 3HAHMA O CBETOBBIX
SIBIICHUSX;

* npuémam mnoucka U (GOPMYJIHUPOBKU JOKA3aTENbCTB BBIABUHYTHIX T'MIIOTE3 U TEOPETUUYECKHUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;




* paspeniaTh NpodIeMy Ha OCHOBE UMEIOIIUXCSI 3HAHUM O CBETOBBIX SIBJICHUSX.
XHUMHYECKHE SBJICHUS

* pacrno3HaBaTh U OOBSCHATH Ha OCHOBE MMECIOIIMXCS 3HAHUH OCHOBHBIC CBOMCTBA WJIM YCJIOBHS
MPOTEKaHUs XHMHUYECKUX SBJICHHMI: COXPAHEHHWE MAacCChl, PEAKLMUN COCOMHEHUS W Pa3JI0KEHUS,
o0pa3oBaHKE OKCHJIOB, KHCIIOT, OCHOBaHH;

* AaHAJIM3UPOBATH CBOMCTBA BEUIECTB, XMMUYECKHUE SABJICHUS U MPOLIECCHI;

OOyuaromuiics MOTYyYUT BO3MOKHOCTh HAYUUTHCS:

* MCIIOJIL30BAaTh 3HAHHUSI O XMMHYECKHMX SIBJICHMAX B NOBCEIHEBHOW JKM3HHU IS OOecreueHUs
0€30IacCHOCTH TPU OOpaIlllEeHUH C MPUOOpaMHU M TEXHUYECKUMH YCTPONCTBAMH, I COXPaHEHUS
3JI0POBBS U COOJTFOICHUS HOPM DKOJIOTUYECKOTO MMOBEACHHSI B OKPY KaIOIIEH cpeie;

* TPUBOAWTH IMPUMEPHI MPAKTUYECKOTO HCIOJIB30BaHUS (PU3NUECKMX 3HAHUA O XMMHYECKUX
SIBIICHHSX

* mpuéMaM Toucka ¥ (OPMYIUPOBKH JOKA3aTEIBCTB BBIIBHHYTBHIX THIIOTE3 U TEOPETHUECKHUX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAHOBJICHHBIX (DaKTOB;

* paspemiath npoodieMy Ha OCHOBE UMEIOIIHUXCS 3HAHUN 00 XUMUYECKUX SBJICHUSIX.

3eMIIs - IJIAHETA COTHCYHOMN CUCTEMBI

OOBSICHATH HAa OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE 33/1a4H aCTPOHOMUH, POJIb COTHEUHOW CUCTEMBI U
newxkenue JIyHsr,
OO0y4aromuiics MOTyYUT BO3MOKHOCTh HAYUYUThCS:

*  HCIIOJIb30BaTh 3HaHUs 00 3emiie B TOBCEIHEBHOW JKU3HU JUIs 00ecriedeHns: 0€30MacHOCTH MPH
oOpamieHuu ¢ nMpudopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3[I0POBbS U COOJIOICHUS
HOPM 5KOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpere;

* TPHUBOJIUTH MPHUMEPHI TMPAKTUYCCKOTO WCIOIB30BAHUS (U3MUSCKUX 3HAHUH O COJHCYHOM
CHCTEME;

* mpuéMaM Moucka U (HOpPMYITHPOBKU JOKA3aTENbCTB BBIABUHYTHIX THUIOTE3 M TEOPETUUYECKUX
BBIBOJIOB HA OCHOBE SMITUPHYECKH YCTAHOBJICHHBIX (DAKTOB;
pazpemiats mpo0IeMy Ha OCHOBE MMEIOIIUXCSl 3HAHHUI 00 COTHEYHOM CUCTEME.
3emJis - MecTO OOMTaHKE YellOBeKa

* OOBSACHATP Ha OCHOBE MMEIOIIMXCS 3HAHUW CTPOEHHE 3E€MHOr0 Ilapa, OCHOBHOM COCTaB
aTMocdepsl, SIBICHHE BIAXXHOCTH, MOCIEICTBUS aTMOC(HEPHOTO TaBICHHUS,

OO0y4aromuiics MOTYyYUT BO3MOKHOCTh HAYYUTHCS:

*  HCIIOJIb30BaTh 3HaHUS 00 3emile B TTOBCEAHEBHOW XKU3HU JIJIsl o0ecTieueHns 0€301acHOCTH TIPH
oOpaitlieHuu ¢ MpubopamMu ¥ TEXHUYECKHUMH YCTPOMCTBAMHM, JUISI COXPAHEHHS 3A0POBbsl U COOIIOICHUS
HOPM 9KOJIOTHYECKOTO TTOBEICHUS B OKPYXKAOIIEH cpee;

* MPUBOJUTH MPUMEPHI TPAKTHUECKOTO UCIIOJIL30BaHUs (PH3UICCKHIX 3HAHMI 00 3eMie;

e mpuéMaM MOWCKa W (HOPMYIHPOBKU JOKA3ATEIBCTB BBIABUHYTHIX THIOTE3 U TEOPETUUECKUX
BBIBOJIOB Ha OCHOBE AMITUPHYCCKH YCTAHOBJICHHBIX (DAKTOB;

* paspemiath TpoOIEeMy Ha OCHOBE UMEIOIINXCS 3HAHHM 00 3emie.

YenoBeK JOMOIHIET OPUPOAY
* pacro3HaBaTh U OOBSICHATH Ha OCHOBE MMEIOIIWUXCS 3HAHWNA JEHCTBUS MPOCTHIX MEXaHU3MOB,

MEXaHUYECKOM pabOThl ¥ SHEPTUH, PA3NTUYUE MEKTY KUHETUUECKOM M MOTEHI[MAIbHON YHEpTruH, paboTy
TEIUIOBOTO JIBUTATEIS,

* aHAJIM3HWPOBATH POJIH HAYKH B COBPEMEHHOM OOIIECTRE;
OOyyaronuiics MOJIyYUT BOZMOKHOCTh HAYUHTHCS:

* JCIIOJIL30BAaTh 3HAHWUSA 00 YEIOBEYECKOM JOMOJITHEHWHW IPUPOALI B HOBC@)IH@BHOﬁ KU3HU HJIA
obecrieueHrss OE30MAaCHOCTH TMPpU OOpalIeHHH ¢ TpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, IS
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM YKOJIOTHUYECKOTO TOBEICHUS B OKPYKAIOIIEH Cpee;

* mpuémaM Toucka M (HOpMYyJTUPOBKH JIOKA3aTEIBCTB BBIIBHHYTHIX THUIIOTE3 U TEOPETHUECKUX
BBIBOAOB Ha OCHOBC OMIIMPHUYCCKU YCTAHOBJICHHBIX (paKTOB.



6. TemaTnueckoe mIaHupoBaHue (C onpeaeTeHNeM OCHOBHBIX BUI0B YUeOHOM

AeATeJIbHOCTH 00y4aromXxcsi)

5 knace
No B toMm uncie
- KommuectBo U3yUYCHHE naboparopHast
1/ Paznen Tema paznena
4acoB Marepuasa pabora
Bsenenue
1 a 4 3 1
Tema u BemrecTBa
2 m 13 11 2
BzanmoneiictBue
3 A 11 9 2
Tell
Mexannueckue
dusunyeckue u 3 3
SIBJICHUS
4 XUMHAYECKUE
TeroBbie
SIBJICHUS 3 3
SIBJICHUS
Bcero 34 29 5
6 kmace
B ToMm uncie
Ne Komuuectso U3y4eHHe naboparop
Pa3nen Tewma pazgena
/1 4acoB Marepuana Has paboTa
DNEKTPOMArHUTH bie
1 SIBIICHUS 7 6 1
CBeToBBIE
2 4 4
SIBJICHUSA
XUMUUYECKHUE SIBICHUS
3 5 4 1
3emis- I1aHeTa 6 6
4 YenoBek n COJIHEYHOH
npuposa CHCTEMBI
3eMIII-MeCTO 3 3
obuTanus
YyeJIoBeKa
YemoBek 9 8 1
JIOTIOJIHSIET
MIPUPOTY
Bceero 34 31 3




«Beeoenue 6 ecmcemecmeeHHO-Hay4UHble npedmembt» 6 5 Knacce

Ne
n/n HJIaHI/IpyCMBIe PE3YJIbTAThI
Tema ypoka Pemaempie mpoOieMbl
IIpenmerHbie JInyHOCTHEIE
[lonsTus P YV I
PE3YJIbTATHL PE3YJIbTATHL
1 2 3 4 5 6 7
Bgenenne (4 yaca)
OTCYTCTBHUE 3HaHUH O POJIU nmpeaMeT Gpu3uKa OBJIaJIeHUE HAYYHOU (dhopMupoBaHue yueOHO- |0CO3HAHKE BAYKHOCTU
(GU3MKH B M3yUCHHU (bu3nyecKue IBICHUs TEpMUHOJIOTHEH MI03HABATEJILHOTO n3ydenus Gpusukwy,
1 Beenenue OKpY’Karollero Mupa HaOJII0aTh ¥ ONIMCHIBATh | MHTEpeca K HOBOMY NPOBEJICHUE HAOJIOICHNS,
¢bu3nyeckue sBICHUS MaTepHaiy, criocodoam (dopMmupoBaHue
pelICHUS HOBOM 3a1a4l | MO3HABATENbHBIX
MHTEPECOB
TCYTCTBHE 3HAHUIT H3MYECKOE T MHPOBaHHE HAYYHOT OpPMHPOBaHUE YMEHUIt JKIEHHOCTD B
TB. Beenenne. [Tpupona OTCYTCTBHE 3Ha 0 ¢buznIecKoe Teno (opmupoBanue Hayunoro | popmup y yOexIeHHOC
2 q (bHU3NYECKUX BETMYMHAX BEILECTBO THUIA MBIIUICHHS paboThI ¢ GU3UYECKUMH | BO3ZMOMXKHOCTH TO3HAHUSI
CJI0BEK — 9aCTb IPUPOBL. (usHyeckas BeNMYUHA BENINYUHAMH HPUPOIbL
OTCYTCTBHE YMCHUI B (bu3nyecKas BeIMYMHA | OBIAJICHUE LeJIeroJaraHue, OCYLIECTBIISIT B3aUMHBIN
OIpE/ICNICHUH LICHBI LICHA JCJICHHMS IIKAJbl | MPAKTHYCCKUMH YMEHUSMHU | IUTaHUPOBAHHE My TH KOHTPOJIb, YCTAaHABIIMBATb
Tena u BemecTsa. Uto JIeJICHHMS IIKaJbI Ipudopa HOTPENTHOCTh onpg;[ensm, LCHY JICNICHUS gocmxceﬂym e, | pasHbIe TOUKH 3peHUs,
U3MEpPEHHUs npubopa OPMHUPOBAaHUE YMEHUH |PUHUMATD pelIeHUs,
3 |u3yuaer pusuka. Uto uzyuaer P PHOOP PMHP Y P P
OLICHUBATH FPAHUILIBI paboThI ¢ GU3MYECKUMH | paboTaTh B rpymIe
XUMHAL. MOTPEIIHOCTEH nprbopamu, pa3BuTHE
pe3yJbTaToB (hopMyJIMPOBATH BHIBOJBI | BHUMATEILHOCTH
0 JJAHHOM JL.P. AKKypaTHOCTH
OTCYTCTBUE YMEHHIA H3MEPUTENbHBIH OBIIaJICHUE HaBBIKAMHU (dbopmupoBaHue yMeHHI | cOONIIOAATH TEXHUKY
Hay‘-IHBIe MCTOABI U3YUYCHUA o
10JIb30BaThCS MEH3YPKOH LWIAHAD paboThI C PH3MUECKUM paboTaTh B IpymIie ¢ 0e3011aCHOCTH, CTABUTH
IpUPOIBI. JUTS OTIPECIICHIS 00beMa CTaKaH 000pymoBaHHEM BBITTOJTHEHHEM po0JeMy, BBIIBUTaTh
4 KUJKOCTH U TBEPJIOTO Tea | MIJLTHIATP CaMOCTOSITENILHOCTD B | pa3iIMYHbIX COL[HAIBHBIX |THIIOTE3Y,
Ha60paTopHa${ pa60Ta Nol cm® M oM puoOpeTeHU N HOBBIX | poJIeii, IPEACTABIATh U | CAMOCTOSTEIILHO

«Omnpenenenue pasmMepoB

3HaHUM M TNPaKTHYECKHUX
YMEHHI;

OTCTanBaTh CBOU
B3IJIAAbI U y6e)K)IeHI/I$[,

IIPOBOAUTE UBMEPCHUA,
J€JIaTh YMO3AKIIOUCHU




(bI/ISI/I‘ICCKOl"O TCIIa».

BECTHU JUCKYCCHIO.

BBIPaKaTh CBOU MBICIIH
OTIMCHIBATH JICHCTBHA B
YCTHOW U NMCbMEHHOU
peun

Tesa un BerecTea

(13 yacoB)

CocrosHue BemecTna. Macca.

N3mepenne maccsl.

OTCYTCTBHUE 3HaHUH O Macce
TeN, eANHUNAX U3MEPEHUs
Macchl

Macca Teia
MUWIMI'paMM, I'paMMm,
KWjiorpamMm, TOHHa

(dbopMHIpOBaHNE YMEHUS
XapaKTepu30BaTh
B3aUMOJICHCTBHE TEl

OCBOCHHE ITPHEMOB
JeHCTBUI B
HECTaHIAPTHBIX
chyauHax, OBJIAICHUC
3BpI/ICTI/I‘-IeCKI/IMI/I
METOaMH PEIICHUS
npo0iiem;

MOTHBAIHS
00pa3oBaTeIBHOM
JIEATETLHOCTH
IIKOJIBHUKOB Ha OCHOBE
JIMYHOCTHO
OPHUEHTHPOBAHHOTO
TO/IX01a;

Jlaboparopuas pabora Ne 4, 5

OTCYTCTBUE YMEHUU

PbIYaKHBIC BEChL

OBJIaZICHNC HaBbIKaAMU

NpUOOpETEHHE OTIBITA

cO0JTIOIaTh TEXHUKY

«CpaBHEHHE XapaKTEPHCTHK HU3MEpSTh Maccy Tela, Ppa3HOBECHI paboThI ¢ hU3HIECKUM paboTHI B rpymmnax, 6e30M1acHOCTH, CTABUTh
HEJ0CTaTOYHOCTH HABBIKOB B 000pyI0BaHUEM BCTYyNAaTh B JUAJIOT npo0JieMy, BbIJIBUIaTh
busnueckux Tem, 0 OpMIICHHUH MOy YEHHBIX pasBUTHE THUIIOTE3Y,
«Haburozienue pasininaHbix PE3YIILTATOB CaMOCTOSTENLHOCTH B CTPYKTYypPHPOBATh TEKCTHIL, | CaMOCTOATENLHO
COCTOSIHU BEILIECTBA. IpHOOPETEHNH HOBBIX BKJIFOYast YMCHHEC MIPOBOJWTH U3MECPCHUSA,
3HAHUMU U IPAKTUYECKUX BBIICIIATH [JIaBHOE U JIeNaTh yMO3aKIF0UEeHUS
YMEHUH; BTOPOCTENEHHOE, pa3ButTue
¢dbopMupoBaHre yMEHUS TJIABHYIO UACIO TEKCTA, BHUMATEIbHOCTU
CPaBHUBATb MAcCChI TE BBICTPauBaTh cOOpaHHOCTH U
MOCEA0BATENBHOCT AKKypaTHOCTH;
OITUCHIBAEMBIX COOBITHH; | BBIpaXKaTh CBOM MBICIIN U
OIKCBIBATh JICHCTBHA B
YCTHOH ¥ MMCbMEHHOMN
peun
TeMnepaTypa. Ha60paTopHa51 OTCYTCTBHUE 3HAHUH O TeMIIeparypa Teja OBJIAJICHUE HABBIKAMU (dhopmupoBaHue YMEHUH | cOOMIOIATh TEXHUKY

pabota Ne 6 «3mepenue

TeMIIepaType Tell, EAMHULAX

rpanyc Lenbcus

paboThI C PH3MUECKUM

paboTaTh B IpymIie ¢

0e30IMaCHOCTH, CTaBUTh

U3MEPEHUS TEMIIEPATYPBI o0opymoBaHHEM, BBIITOJTHEHUEM npobieMy, BEIIBUTATh
TeEMIIEpaTyphl BOALI U
OIIpENICIIEHNE pa3IUYHBIX COLMAIBHBIX | THITOTE3Y,
BO3yXa». TEMIIEpPaTyPhI TeJl, UX PpOJIEH, MPECTABIATE U | CAMOCTOSATENBHO
CpaBHEHHE OTCTauBaTh CBOM B3TJIAJbI | IPOBOJMUTH U3MEPEHUS,
1 yOeXIeHus, BECTH JIeJIaTh YMO3aKIIFOYEHUS
JIACKYCCHIO. pa3BuTHe
BHUMATEIbHOCTH
cOOpaHHOCTH U
aKKypaTHOCTH
CTpoeHI/Ie BCIICCTBA: OTCYTCTBHUE 3HaHUHU O MaTepuaJIbHOCTh y4acTBOBaTh B IMCKYCCHH, | TOHUMaHUE Pa3InInil YCTaHaBJIMBATh
CTPOCHMH BEILIECTBA 00BEKTOB U IPEAMETOB | KPATKO M TOYHO OTBEYATh | MEXKIy UCXOIHBIMU NPUYUHHO-

MOJICKYJIbI, aTOMbI, HOHBI.

MOJICKyJIa

Ha BOIIPOCHI, UCTIOJIL30BATh

(baKTaMI/I U TUIoTe3aMu

CJICACTBCHHBIC CBA3U,




Ha6opaT0pHa>1 pa60Ta No7 aTOMBI CIPaBOYHYIO IUTEPATYPY H | ISt ©X OOBSICHEHMUS, CTPOUTH JIOTHYECKOE
«Hab61ro1eH1e 1eUMOCTH JIpyrue HCTOYHUKH OBJIaJICHUE paccyxIaeHue
nHpOpMaIHN. YHHUBEPCAJIbHBIMU

BCILCCTBA. Y9eOHBIMH ACHCTBUSIMH

Ha [IpUMepax TUIoTe3 IJis

00BSICHEHUS N3BECTHBIX

(axTOB
Ha60paTopHa;1 pa60Ta Ne®, 9 | orcyTeTBre 3HAHUH O i dy3us BBIJIBUTaTh [TOCTYJIATHI O pa3BuTHe OOBSACHSATD SBIICHUS,
«Habmo1enre SBIcHuUs nuddysuu B razax, Xa0TUYHOE JABMKECHUE MPUYMHAX JIBUOKCHUS MOHOJ’IOFI/I‘lGCKS)f/i u MIPOLIECCHI,

KUAKOCTAX U TBEPABIX TEJIax MOJIEKYJI, OITUCHIBATH JAUAJIOT'MYE€CKOU peUHn, MponucCxXoadaue B

mndy3un», «Habmonenue
B3aUMOJICVICTBUS MOJIEKYJI

MOBE/ICHHE MOJIEKYJI B
KOHKPETHOH CUTyannuu

YMEHHs BBIPaKaTb CBOU
MBICJIA U CIIOCOOHOCTH

TBEPABIX TEJIaX,
KHUIOKOCTAX M ra3dax

9 Pa3JIMYIHBIX BCHICCTB». BBICJTyILIMBATh y6ez[I/ITbc;{ B
co0eceTHNKA, IOHMMATh | BO3MOYKHOCTH IIO3HAHUS
€ro TOUKY 3pEHM, [PHPOIBI
NpHU3HABAThL PABO
JPYroro 4eJoBeKa Ha
HMHOE MHEHHE;

B3auMoeiicTBrEe YacTHIl HEZ0CTATOYHOCTh 3HAHUM 00 | 06beM, popma Tera CO3JIaHUE MOJIEIH AHAJIM3UPOBATH CBOWCTBA | ONHUCHIBATEL CTPOEHHE
Bemmectsa. CTpoeHHe 0COOEHHOCTAX OT/CIBHBIX KPHUCTaJLIbI CTPOCHHS! TBEPIBIX T, Ten KOHKPETHBIX TEJ
10 | TBepIBIX Teu. KIIKOCTEH I arperaTHbIX COCTOSHUM JKHKOCTEH, ra30B
pa , KU
. BEILECTBA
ra3oB C MOJICKYJIIPHOUN TOYKH
3PCHUA.
Crpoenne atoma. ATOMBI 1 HEZ0CTATOYHOCTh 3HAHUM O | IOJIOMKHUTENBHBIN HOH, | TPOIOIKHTE (POPMHUPOBATH | AHATM3UPOBATH U HaOIIOATh, BBIIBUTATh
HOHEL CTPOEHUH aTOMa U HOHA OTPHMIATENLHBIN HOH, YMEHHS y4acTBOBATh B nepepabartbIBaTh THIIOTE3BI, JeIaTh
SIIEKTPOH JIMCKYCCHH, KPaTKO U HOJIy4YEHHYHO YMO3AKITFOYEHHUS
MPOTOH TOYHO OTBEYATh HA uHPOPMALUIO B CaMOCTOSATEIBHOCTD B
HENUTPOH BOIIPOCHI, HCTIOJIB30BAThH COOTBETCTBUHU C NPHOOPETEHNU HOBBIX
11 CIIPABOYHYO JIUTEPATYPY U | OCTABICHHBIMU 3HAHUHN U MPAKTUYECKUX
)1pyrI/Ie UCTOYHUKHU 3aga4yaMu, BBIACIIATH yMeHHﬁ;
nHpOpMaHN. OCHOBHO€ COZICpKAaHKE
HpO‘II/ITaHHOFO TCKCTA,
HaXOIUThb B HEM OTBECTHI
HAa IIOCTaBJICHHbIE
BOIPOCHI U U3IIaraTh €T0;
OTCYTCTBHE 3HAHUI O Jmurpuii UBaHOBHY cpOpMHpPOBATH YMEHHUS OCYIIECTBIIATE B3aUMHBIH | cPOPMUPOBAHHOCTH
XUMHYECKHE 3IeMEBTEL XMMHYECKHX DJIEMEHTAX Menpenees, KJIACCH(UITPOBATH KOHTPOJIb, OKa3bIBaTh B | MO3HABATEIBbHBIX
Tabnuua MeHjeneeBa | XMMHYECKHE DIIEMEHTHI COTPYJHHYECTBE HHTEPECOB
12 | [Tepuonnueckas Tabinia
NPOCTHIE BEIIECTBA HEOOXOIMMYIO HHTEJUIEKTY albHBIX
H.W. Menneneesa. CIIOKHBIC BELIECTBA B3aUMOIIOMOIIIE; CrocobHOCTEH
(dopMyIHpoBaThL U yUaIIUXCS;




OCYIIIECTBIISTD TAIIBI
pelIeHuns 3a1aq

HEJIOCTATOYHOCTh 3HAHUM O | KHCIIOPOT y4acTBOBATH B IUCKYCCHH, | CTPYKTYPHUPOBATh TEKCTHI, | yCTaHABINBATH
KHCIIOPOJIe, O €r0 TOPEHUN dorocuuTe3 KPaTKO W TOYHO OTBEYATh | BKIIIOUAS YMEHHUE MPUYHHHO-
Kucnopon. Ha BONPOCHI, HCTIOIB30BATh | BRLACIATH IJIABHOE H CJIEICTBEHHEBIE CBA3H,
13 CIIPaBOYHYIO JIUTEPATYPy | BTOPOCTETICHHOE, CTPOMTH JIOTHIECKOE
Jlaboparopnas pa6ora NelO [JIaBHYIO H/ICIO TEKCTa, | paccyxaeHue
«Habmonenne ropeHus». BbICTpanBaTh
[I0CJIEN0BATENLHOCTD
OIHCBLIBAEMBIX COOBITHIA;
HEJOCTAaTOYHOCTh 3HAHUI 0 | BOZIOpO. Y4aCTBOBATH B IUCKYCCHH, | aHAJIM3UPOBATH U OIMCHIBATEL CTPOECHHE
BOHOpOHe KpaTKO U TOYHO OTBC€YAThH Hepepa6aTI)IBaT]) BCHICCTB, 3HATH
Ha BOHpOCI)I, UCIIOJIB30BaTh HonyquHy}o HpI/IMeHeHI/Ie BCIIICCTBA B
14 BO,I[OpOL[. CIIPAaBOYHYIO JIUTECpaATypPy HHPOPMAIIUIO B JKM3HHU, YMECTh
COOTBETCTBHUU C HpI/IBOILI/ITb HpI/IMepI)I
IIOCTAaBJICHHBIMHU
3aJa4aMu
Bona. PaCTBOpH U B3BECH. OTCYTCTBHUE 3HAHUH O pacTBOpUTEIHN OBJIaJICHUE HaBBIKAMU aHaJM3UpPOBATh U YCTaHaBJIUBATh
pacTBOpax U B3BECIX pacTBOpbI paboThI C PU3UUECKUM nepepabaThIBaTh [IPUYUHHO-
. JaGopatopuas paGora Nel 1 B3BECHU 00opymoBaHHEM TOJTYYEHHY IO CJIEZICTBEHHBIE CBS3H,
5 HHOOPMAIIHIO B CTPOMTB JIOTHIECKOE
«Pa3aenenue paCTBOPUMBIX 1 COOTBETCTRHIL C paccyseH e
HEPaCTBOPHUMBIX BCIICCTB TIOCTaBJICHHBIMU
(bUIBTPOBAHUEM. 3a1a9amMu
OTCYTCTBUE 3HAHUH O IUIOTHOCTH BbIsSICHEHHUE (PU3nuecKoro | popMupoBaHue yMeHHs KOMMYHUKaTHBHbIE
(1)I/I3I/I‘IeCKOM CMBICJIC p CMBICJIA INIOTHOCTHU JaBaThb OHpeI[eHeHI/IC yMeHI/IH JOKJIaabIBATh O
INIOTHOCTH, CAUHUIL] q)OpMI/IpOBaHI/Ie IOHATHUAM, peSyHLTaTaX CBOCTO
I/I3MepeHI/IH IIJIOTHOCTHU y6e)KZ[eHI/I5[ B aHaHI/ISI/IpOBaTB CBOﬁCTBa HCCJIICOOBAHUS
16 | ITnoTHOCTS. 3aKOHOMEPHOMH CBA3M U e,
IMO03HABAEMOCTH SIBIICHUH
HIPUPOJBI, B
00BEKTUBHOCTH HAYYHOTO
3HAHUA
OTCYTCTBHE YMEHUH OBIIAJ€HUE HABLIKAMHU (dopMupoBaHre YMEHUH | COOIIONATE TEXHUKY
HU3MEPSATH TUNIOTHOCTD paboTHI ¢ PU3HIECKUM paboTaTh B rpyIIIe ¢ 0€30I1aCHOCTH, CTABUTH
Jlaboparopnas pabota Ne 12 BEIIECTBA, OPOPMIIATE 000pyIOBaHKEM BBIIOJIHEHUEM npo0OJIeMy, BBIIBHTATh
17 | «Onpenenenune MIOTHOCTH MOJTyYEHHBIE PE3YIILTATHI B CaMOCTOSATEIBHOCTD B | pasIMuHbIX COIMANBHBIX | THIIOTE3Y,
BELIECTBAY. BUJIE TaOIMII NPHOGPETEHHI HOBBIX | pOJIEH, IPENCTABIAT U CaMOCTOSATENBLHO

3HaHUM U NPaKTUYECKUX
YMEHUI;

OTCTauBAaTL CBOM B3TJISIbI
" yOeKIIEHUs, BECTH

OPOBOAWTH UBMEPCHUA,
ACJIaTb YMO3AaKIIOUYCHUA




TIFICKYCCHIO.

pasBuTHE
BHHMATEIEHOCTH
COOpaHHOCTH U
aKKypaTHOCTH

B3aumoneiicrBue Tea (11 yacos)

OTCYTCTBHUE 3HAHUM O CHJIE

CHIIa, HaIpaBJICHNUE,
TOYKA TPUIIOKCHUS

YMEHUS ITOJIb30BATHCA
METOAaMH1 HAYyYHOI'O

(hopmMupoBaHre yMEHHN
paboratb B rpymnmne ¢

IIOHHUMaHNEC CMBICIa
(1)I/I3I/I‘-IGCKI/IX 3aKOHOB,

. HBIOTOH UCCIIeJOBaHMUS SIBICHUN BBITIIOJIHEHHEM PacKpBIBAIOLIUX CBS3b
K uemy npuBoaur nencraue IIPUPOBI, IPOBOTUTH Pa3IMYHBIX COLUMAIBHBIX | M3yUEHHBIX SBICHUI,
18 OJIHOI'O TCJIa Ha z[pyroe? HaOJIIoIeHNS poJiel, IpeACTaBIsATh U (dbopmHpoBaTh yMEHHs
CHJIbL OTCTauBaTh CBOM B3TJISI/IBI | BBINOHATH PUCYHKH,
U yOeXXICHUs, BECTH AKKypaTHO U TPaMOTHO
JIMCKYCCHIO. JieNIaTh 3alucH B
TETpassix
OTCYTCTBHUE 3HaHHUH O CUJIE, | BCeMUpHOE TSAroteHue | GopMUpOBaHHE YMEHUIT NpUOOpETEHHE OTIBITA NOHMMaHHE CMBICIIA
SIBIICHUSIX TATOTEHUS, CHIIC | CHJIA TSDKECTH HaOI0aTh, IE1aTh CaMOCTOSTEIILHOTO (pU3HYECKNX 3aKOHOB,
TSDKECTH BBIBOJIBI, BBIJICIISTH TIOWCKa, aHAJIN3a U PacKpBIBAIOIINX CBS3b
TJIaBHOE, IUTAHMPOBATh M | oTOopa nHpopmanny; N3yYCHHBIX SIBICHUH;
19 | BcemupHoe TArOTeHHE. MIPOBOJIMTH SKCTICPUMEHT | IOHMMaHWE pa3iInanit (bopMUpOBaTH YMEHHS
MEXIY MCXOIHBIMU BBINOJIHATH PHCYHKH,
(akTaMu ¥ TUIIOTE3aMH | aKKypaTHO ¥ TPaMOTHO
JUISL UX OOBSICHEHUS JieNaTh 3a1ncH B
TeTpasIsxX
Hedopmarus. Cuiia OTCYTCTBHUE 3HAHUH O CHIIE CHJIa yIIPYTOCTH BBIBOJIUTD U3 OCBOEHHE IIPUEMOB OIIPEAEIUTh CHIIB,
YIIPYTOCTH. ynpyroctu, 3akose ['yka PoGept I'yx 9KCIIEPIMEHTAIBHBIX JIEWCTBHH B BO3HMKAIOIINE IIPU
KECTKOCTb (aKTOB ¥ TCOPETUUECKUX | HECTAHAAPTHBIX Jedopmanu;
ynpyras gepopManust | Mojeneit pusnueckre CHUTYaIHsX, OBJIaJICHAE HPOIOJDKUTH
20 JlaboparopHast padora Nel3 3aKOHBI 3BPUCTHIECKUMU (opMUpOBaHHE YMEHHI
«Habmronenne METO[aMU PEIICHUS Ha0II01aTh U OOBSICHATH
BO3HUKHOBECHUS CUJIBI npooeM; (busnueckue SBICHUS
YIPYTOCTH MPH
nedopmarum.
OTCYTCTBHE 3HAHUH O JMHAMOMET] OBJIaJICHUE HaBBIKAaMU (dopMupoBaHue yMEeHHH | COOIIONATH TEXHUKY
JMHAMOMETpE, YMEHUH paboTHI ¢ HU3HIECKUM paboratb B rpymnme ¢ 0€e30I11acCHOCTH, CTaBUTh
rpasynpoBarth GU3HIECKUI 000py10BaHUEM BBITIOJTHEHUEM npo0emMy, BBIIBUTaTh
21 | Mismepenue cusr. Tpenue. pudop, N3MEPSTH CUITY CaMOCTOSATENILHOCTh B | PasiMHbIX COUMANBHBIX | TMNIOTE3Y,
JIMHAMOMETPOM puoOpeTeHNN HOBBIX | pOJIEH, IPENCTaBIAT U CaMOCTOSTEIIHHO
3HAHWH ¥ TPAKTUYECKHX [ OTCTaMBATh CBOM B3TJISABI | IPOBOJUTH U3MEPEHHS,
YMEHHH; 1 yOeXIeHNUs, BECTH JeTIaTh YMO3AKIIOUCHNUS,
JVCKYCCHIO. CaMOCTOSTEIHHO




0QOPMIISTH pe3yIbTATHI
paboTsI

OTCYTCTBUE 3HAHUU O CUJIE
TPEHUS], YMEHUI

TpeHne
CHIIa TPEHUS

OBJIaIcHHE HaBBIKAMH
paboTHI C PH3UUECKIM

(hopmMupoBaHre yMEHHN
paboTaTh B rpymIie ¢

COOIOIATh TEXHUKY
0€301IaCHOCTH, CTABUTH

HCCIICIOBAHUS 3aBUCUMOCTH | TPCHUE CKOJIBKEHHS 00opynoBaHHEM BBITIOJTHCHUEM npo0OiieMy, BEIIBHTaTh
Jlabopatopnas padora Nel4, ey TPEHUSI CKOJIBKEHHS OT | TPEHHUE KaueHUS CaMOCTOSATEIPHOCTh B | pa3MYHbIX COIMAIBHBIX | TUIOTE3Y,
22 | 15 «M3mepeHue CUIIbD, CHITBI HOPMAJBHOTO TPEHHE MOKOS pHoOpeTeHUI HOBBIX | poJieli, IpeCTaBIsATh U CaMOCTOSITETIEHO
«/I3MepeHne CUIIbl TPEHUsDy, | AABJICHHS, HABBIKOB 3HAHUH ¥ MPAKTHYSCKUX | OTCTaUBATh CBOM B3IULAABL | IPOBOJUTH H3MEPEHHS,
NpeNCTaBICHUS IOy YSHHbBIX YMEHHH; U yOexIeHuUs, BECTU Je1aTh YMO3aKITIOUCHUS
Ppe3yJIbTaToB B BH/IE TAOMHLL, JIUCKYCCHIO.
rpaduKoB
OTCYTCTBHE 3HAHUH 00 IIEKTPHU3ALHUS T (opmMupoBath yMeHHE aHAJIM3UPOBATH U paborath 10 IJIaHy,
JIIEKTPHU3ALUH TeIl JJIEKTPUYCCKNUI 3apsiy | y4acTBOBATH B AUCKYCCHH, | IepepabaTiBaTh UCTIOIB3YsI
3J‘ICKTpI/I‘leCKHe CHIJIBI. KpaTKO U TOYHO OTBCYATh MNOJIyYCHHYIO CaMOCTOSITCIILHO
Ha BOIIPOCHI, HCIIONIB30BAaTh | nH(OpMaIHio B Ho00paHHbIE CPEACTBA.
JlaGopatopHas pa6ota Nel6 CIIPABOYHYIO JIMTEPATYpPy, |COOTBETCTBHU C YMeThb OlleHHBATh
23 MPECTABISITH MOCTABJICHHBIMH CTEIeHb yCIeXa Win
«Ha6JIIO[[?HI/Ie MH(QOPMAIIHIO B BUJIE 3a1auaMu HeycIrexa cBoei
B3aMMOACUCTBUA PHCYHKa, CXEMBI JIeSATEIbHOCTH.
HA3JICKTPHU30BAHHBIX TCID. IIpencraBisath
uHbopmanuio B BHIE
PHCYHKA, CXEMBI
OTCYTCTBHE 3HAHUH O MarHuThl (bopMHUpOBaTh YMEHUE AQHATM3UPOBATH U paboTaTh O IIaHy,
NPUMEHEHHH TOCTOSHHBIX Yy4acTBOBATh B IUCKYCCHH, | IepepadaThiBaTh HCTIOJB3YSI
o MarHuTOB KPaTKO U TOYHO OTBEYATh | MOJYYCHHYIO CaMOCTOSITETIEHO
MaruuTHOE B3auMO/IEHCTBHE. Ha BOIIPOCHI, HCIIOJIb30BaTh | HHHOPMALIUIO B nogo0paHHbIE CPEACTBA.
CIIPABOYHYIO JIUTEPATYpPy, |COOTBETCTBHU C YMeTb OLleHHBATh
24 | JTabopaTtopHas pabora Nel7 TIPE/ICTABIIATH TIOCTABJIEHHBIMH CTETIEHb ycIexa Win
«Hab61r0 1eH1e MarH|UTHOrO HH(MOPMAIIHIO B BHIE 3a/1a9aMu Heycrexa cBoei
B3ANMOIEHCTBHSD. PHCYHKa, CXEMBI JeSITEBHOCTH.
IIpencraBisath
MH(POPMALIHIO B BUE
PHCYHKa, CXEMBI
OTCYTCTBUE 3HAHHUI O JIaBJICHIE YMEHHS TOJTb30BATHCSI (dbopMupoBaHIe YMEHHI | yMEHHE OTIHYATh
JIABJICHUH, EIWHHIAX CHJTA TABIICHHS METOZaMH HAY9IHOTO BOCIIPHUHIMATb, SIBJICHUE OT (HH3UIECKO
Hasnenmue. W3MEPEHHS IaBIICHHS, TUTOIIA/Ib TIOBEPXHOCTH | MCCIIEIOBAHMS SBICHHUI nepepabaTbiBaTh U BEJIMYHHBI,
croco0ax ero N3MeHeHUs! bies Iackanb TPHPOJIBI, TPOBOIUTH TPEABSIBIISATD JIABJICHHE OT CHIIBI;
25 | JTabopaTtopHas pabora Ne 18 nackaib Ha6JI0IEHUS MH(OPMAILIUIO B (opMHUpOBaHHEe

«OmnpeneneHue naBneHus
TeJa Ha OTopY».

Y4acCTBOBATh B JUCKYCCHUU,

KpaTKO U TOYHO OTBCYUATH

Ha BOIIPOCHI, UCTIOJIb30BATh

CIPaBOUHYIO JIUTEPATYPY

CJIOBECHOM, 00pa3Hoii,
CHMBOJINYECKOU (hopMax,
QHAITU3UPOBATH U
nepepadaThIBaTh

IHEHHOCTHBIX OTHOILIEHUN
APYT K APYTY, YHHTEILIO;
OTHOILICHUEC K (1)I/I3I/IK€
KaK 3JICMCHTY




TIOJIyYCHHYIO
“HPOPMAIIHIO B
COOTBETCTBHH C
IIOCTaBJICHHBIMU
3aJja4aMu, BBIJICTISITh
OCHOBHOE COJEpIKaHNe
MPOYUTAHHOTO TEKCTA,
HaXOAUTH B HEM OTBETHI
Ha NOCTaBJICHHbIE
BOIIPOCHI ¥ H3J1araTh ero;

0011IeUEeTOBEYECKOM
KyJIbTYPBbI,

OTCYTCTBUE 3HAHUH O
JIaBJICHUHU B KUJKOCTHU U
rase

CTOJIO KUIKOCTH
YPOBEHb
riy6uHa

BBIBOJIUTD M3
9KCIIEPUMEHTATBHBIX
(haKTOB M TEOPETHYECKUX
Mojienel pusnyeckue
3aKOHBI

(dhopMupoBaHUEe YMEHHUN
BOCIIPUHHUMATH,
nepepadbaTbIBaTh U
TIPEABSABIATH
HHPOPMAIIHIO B
CIIOBECHOM, 00pa3HO,
CHUMBOJHYECKOH (hopMmax,
aHATM3UPOBATh U

yOEXKJICHHOCTh B
BO3MOKHOCTH ITO3HAHUS
TPUPOJIBI, B
HEO0OXO0JUMOCTHU
pazyMHOTO
HCITIOJIL30BaHMUs
JIOCTIDKECHUH HAYKH U
TEXHOJIOTHH IS

JlaBeHue B KUTKOCTIX 1 nepepabaTbIBaTh JaJbHEHIIero pa3BUTHS
26 MOTyYeHHYO YEJIOBEUECKOTO
rasax. HHPOPMAIIHIO B oOmiecTBa
COOTBCTCTBUU C
IIOCTAaBJICHHBIMU
3aJa4yaMi, BBIACIATH
OCHOBHOE COJEpKaHNe
MPpOYUTAHHOT'O TEKCTA,
HaXOIUTh B HEM OTBETHI
Ha NMOCTaBJICHHBIC
BOIPOCHI U U3JIArath €ro;
OTCYTCTBHE 3HAHUH O 3aKOH Apxumena BBIBOAUTD M3 npUOOpETEeHHE OMBITA MOTHBALHS
COZIep)KaHUH 3aKOHA 9KCHEPUMEHTAIBHBIX CaMOCTOSITENIBHOTO 00pa3oBaTesbHO
Apxumena, puznueckon (aKTOB ¥ TEOPETUYECKUX | OKMCKA, aHATU3a JESTENbHOCTH
CO0BIIAIOIIIECs COCYTEL. CYTH IJIaBaHUSI Mozenel Gpuznueckue otOopa napopMaLum ¢ LIKOJIbHUKOB Ha OCHOBE
27 3aKOHBI HCIIOJIb30BaHHEM JIMYHOCTHO
Brranknsarolas cuia. Pa3IMYHBIX HCTOYHHKOB U | OPUEHTUPOBAHHOTO
HOBBIX WH(GOPMAITMOHHBIX | IMOIX0Ma;
TEXHOJIOTUH JJIA pEUHICHUA
MO3HABATCJIBHBIX 3a1a4,
JlaGoparopHas paGora Ne 19, | oTeyrersie yMEHHI1 B OBJIaIcHHE HaBBIKAMH 3a1aBaTh BOIIPOCHL, COOJIONaTh TEXHUKY
M3MEPEeHNH CHIIBI ApXUMena, paboThI C PH3MUECKIM HEOOXOUMBIE ISl 0€30I11acHOCTH, CTaBUTh
28 120,21 «H3Mepeljﬂe HEJOCTaTOYHOCTH HABBIKOB o0opynoBaHHEM OpraHM3aLuu mpo0OeMy, BBIIBUTaTh
BBITAJIKUBAIOMIEH CHIIBI, «OT | ha60181 ¢ Tabnumamn CaMOCTOSATENLHOCTh COBCTBEHHO THTIOTE3Y,




Yero 3aBUCHT
BBITAJIKABAIOIIIAS
(apxumenoBa) cuna?y,
«BplIsicHeHHE yCITOBHS
IJIaBaHUs TCJI».

nproOpeTeHnH HOBBIX
3HAHUA M NPAKTHYECKHUX
YMEHU;

JEeSTEHbHOCTH U
COTPYAHUYECTBA C
TMapTHEPOM;
(hopmympoBaTh
COOCTBEHHOE MHCHHUE H
TIO3HITHIO,
apryMEHTHPOBATh U
KOODJMHUPOBATH €€ ¢
TO3UIUSMH TapTHEPOB B
COTPYAHUYECTBE IIPHA
BBIPa0OTKE 0011Iero
pellIeHrs B COBMECTHOM
JIEATEIFHOCTH;

CaMOCTOSITCIIBHO
MIPOBOJIUTH NU3MEPEHUS,
JIeNaTh YMO3aKITFOUCHUS
TIPOBEPUTH
CIpaBeITMBOCTH 3aKOHA
Apxumena

duszuveckne U XuMu4eckue sijienus (6 yacos)

Mexanuveckue sijienus (3 yaca)

MexaHnyeckoe IBUKEHHUE.
CKOpOCTh ABUKEHUS.

OTCYTCTBHC 3HAHHUI O
MEXaHNYCCKOM ABMXKXCHHUH,
croco0ax HU3MEPAITh
PACCTOSHUA U IIPOMCIKYTKOB
BPEMCHU

OTHOCHUTECJIBHOCTD
MEXaHNYCCKOC
JBUXKCHHUEC
COCTOSAHHUE ITOKOA
TECJIO OTCUECTA

¢dopmupoBaHue
NpeCTaBICHUN O
MEXaHHYECKOM JIBIIKCHHH
TEJ U ero
OTHOCHTEIBHOCTH

NPUOOPETEHHE OIBITA
aHaIM3a ¥ 0TOOpa
HHpOPMAIIHH C
HCIIOJIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB U

OBIIAJICHUE CPEICTBAMHI
OIHCAHUS JBUKCHHUS,
TIPOBECTH
KIIACCU(PHKAITHIIO
JIBYOKEHUIH 110

29 MaTepHalbHas TOYKa HOBBIX HH(OPMAIIMOHHBIX | TPAEGKTOPHH H Iy TH
TPAaeKTOpUs TEXHOJIOTUH [UIs perieHus | GopMHpOBaTh yMEHHS
IIPOMICHHBIN Iy Th MO3HABATENIbHBIX 33/1a4; | BBIIOJIHATH PUCYHKH,
paBHOMEPHOE AKKypaTHO U I'PaMOTHO
HEPABHOMEPHOE JleNaTh 3aliCH B
TETPaIX
MexaHuueckoe JIBHKCHUE. OTCYTCTBUE YMEHUN rpacbmcn 3aBUCUMOCTH Ha OCHOBE aHaJIn3a 3aga4 (’pOpMI/IpOBaHIer pasBurue
CKOPOCTb JABUKEHUS. odopmIIATh (przndecKue CKOPOCTH U ITyTH OT BBIJIENATH (PU3UUECKUE 3¢ GEeKTUBHBIX _ | BHMMATEILHOCTH
3a]1a4, HaBBIKOB BpPEMEHH BEJINYUHBL, (POPMYJIB, IPYIHOBBIX 0OCYXIEHUH | COOpaHHOCTH U
ONpeNENeHus Iy TH , HEOOXOANMBIE ISt AKKypaTHOCTH
IPOWJEHHOIO 3a JAHHBII pelIeHus U IPOBOJUTD pa3BuUTHE
30 IIPOMEKYTOK BPEMEHU U pacuersl MEKITPEIMETHBIX CBSA3EH
CKOPOCTH 110 Irpauxy IIPUMEHSATh (hopmMupoBaHre YMEHHS
3aBUCHMOCTH TEOPETHYECKHE 3HAHUS 10 OIIpEeIENIEHNs] OTHOM
HEYMEHHE CTPOUTH rPpaduKH ¢u3uKe Ha IpaKTHKE, XapaKTEPUCTUKHU
3aBUCHMOCTEN pemats GU3NIECKHEe JBW)KEHUS 4epes Apyrre
3a/1a4y Ha IPUMEHCHUE
MTOJTyYE€HHBIX 3HAHUMH;
31 JIa6opaT0pHa;1 pa60Ta Ne22, HEJIOCTATOYHBIE 3HAHUS 00 3ByK bopmupoBaHue yMEHUH IPUOOpPETEHHE ONbITa MOHMMAaHUE CMBbICIIA
HCTOYHHKAX 3BYKa U €TI0 KaMepPTOH HabII0aTh, A€NaTh CaMOCTOSATEILHOIO (bU3MYeCKHX 3aKOHOB,




23 «BpIUnCIIEHHE CKOPOCTH OTPaKCHUH BBIBOJIBI, BBIJICIISATH TIOWCKa, aHANIN3a U PacKpHIBAIOIINX CBS3b
JBIDKCHUS OPyCKay, TJIaBHOE, IUTAHNPOBATH U otbopa I/IH(I)OpMaL[I/II/Ij I(il)ayquHHx SIBIICHUIL;
MPOBOJNTH SKCTICPUMEHT | IOHMMAaHUE pa3nnanii OpPMHPOBATh YMEHHS
«Habmoznerne MEXIY HCXOIHBIMU BBINOJIHAT PHCYHKH,
OTHOCHUTEJILHOCTH dakTaMu U TUMOTE3aMH | AKKYPATHO U IPAMOTHO
JIBUKECHUS. IUTSL UX OOBSICHEHUS JieTIaTh 3aliCH B
TETpaasix
TenioBble siBjieHus (3 yaca)
TenmoBoe pacinpCHuC. VYyer | oTcyrcTBHE 3HaHUI 00 HarpeBaHue BbIBOJUTH U3 IpUOOPETEHHE OTBITA MOTHBALYA
1 HCIIONB30BAHME TEIUIOBOro | A3MCHEHNE 06bema Ten B OXJIaXICHUE IKCTIEPUMEHTAIIbHBIX CaMOCTOSITENILHOTO 00pa3oBaTeIbHON
Pa3JIMYHBIX COCTOSIHUSX (aKToB M TEOPETHYECKUX | IOMCKA, aHATIH3A U NS TEeIbHOCTH
pacumpenns. Jlaboparopras Mojienel pusnyeckue oT6opa nHMOPMAITHH C HIKOJIBHUKOB HA OCHOBE
pabora Ne25, 26 3aKOHBI UCTIONB30BAHNEM JIMYHOCTHO
32 «Ha6J'IIOILeHI/Ie HU3MCHCHHA PA3JIMYHBIX HCTOYHHUKOB U | OPUCHTUPOBAHHOI'O
00BbeMa KUIKOCTEN U Ta30B HOBBIX HH(POPMALMOHHBIX | IOAX0/a;
[IPH HATPEBAHUU 1 TEXHOJIOTHH ISl peIIeHUS
NO3HaBATENIbHBIX 3a/1a4;
oxJiaxaeHun», «Haomoaenne
HU3MCHCHUA IJIMHBI TCJIA IIPU
HarpC€BaHlu U OXJIAXKIACHHUN)).
OTCYTCTBHE 3HAHUH O TUIaBJICHUE YMEHHS ¥ HaBBIKH OCYIIECTBIISIT B3aUMHBIH | (popMHUpOBaHHe
TUTABJICHUHU U OTBEP/ICBAaHUHU | OTBEp/eBaHHE TIPUMEHSTH MOJTy4YEHHBIE KOHTPOJIb M OKa3bIBaTh B | IEHHOCTHBIX OTHOIICHUH
[InaBneHue U OTBEpACBAHHUE. 3HAHUS JUIS PEIICHUS COTPY/AHHYECTBE JPYT K YTy, YUHUTEIIIO,
.Ha60paTOpHa$I MNPAKTUYCCKUX 3a7a4 HE00X0IMMYIO0 aBTOpPaM OTKPBITHH U
pa60Ta N927, 28, 29 MOBCETHEBHOM JKU3HU B3aMMOIIOMOIIIb; n300peTeHNIH,
«HarpeBaHme CTEKIAHHON 3HAHMS O TIPUPOE aJIEKBaTHO HCIIOJIb30BATh | pe3ysibTaTaM 00y4eHHsI.
33 BaXHEHIINX QU3HUECKUX | pedb AJIS MJIAHUPOBAHUS
pr6KH»’ «OrmBKa SIBJIEHUI OKPYIKaIOLIETrO U pETyJIsiLUU CBOEH
HUI'PYIICYHOTO COJIAaTUKAY, MHUpa U TOHUMAHHE JIEATENILHOCTH;
«Ha6JIIO,Z[CHI/Ie 3a CMBICJIa (DI/ISI/I‘IGCKI/IX OBJIaJICHUE OCHOBaAMH
[UIaBJICHHEM CHEra. 3aKOHOB, PACKPBIBAIOLINX | peayu3ainy nNpoeKTHO-
CBSI3b M3YyUEHHBIX HCCIIeI0BATEIIBCKOM
SIBJICHUIT; JeSTEeIbHOCTH
VicTapere KHAKOCTEH. OTCYTCTBUE 3HAHUH 00 ucriapeHue SHaHUs O npHpozie (dopmupoBaHue ymMeHHl | opMHUpOBaHHe §
UCTIapEHHUH, KOHACHCAIMM U | KOHAEHCAIUs BO)KHEHIINX PU3NYECKUX | BOCIIpHHMMATB, LICHHOCTHBIX OTHOIICHUH
Teronepeiaye Teronepeaya SIBJICHUH OKPYKAIOIIETro nepepadaTpIBaTh U JPYT K YTy, YUUTEIIIO,
34 Jlaboparopnas pabora Ne30, MHUpa ¥ TOHUMaHHE TIPEIBbSABIIATD aBTOpaM OTKPBITUH 1
31, 32 «Ot 4ero 3aBUCUT CMBICITa (PU3UIECKUX UHPOPMAIIHIO B U300pETCHUIA,
CKOPOCTb HCIIAPCHHUS 3aKOHOB, PACKPBIBAIOLINX | CIIOBECHOH, 06;1213}1012, pe3ynpTaTtaM oOydeHusL.
9 CBSI3b N3yUEHHBIX CHMBOJIMUECKOi popmax, |yBaxkeHue K TBoplam
JKuakocTu?y», «Habmonenue o
SIBTICHU; aQHAJIM3UPOBATH U HayKU M TEXHUKU




OXJIAKACHUA )KUAKOCTHU IIPpU
HUCIIapCHUN, ((Ha6J'II-O,HCHI/IC
TCILIOIIPOBOAHOCTH BOJAbI U
BO3ayXa».

niepepadaThIBaTh
TIOJIyYCHHYIO
“HPOPMAIIHIO B
COOTBETCTBHH C
IIOCTaBJICHHBIMU
3aJa4aMH, BBIICIAT
OCHOBHOE COJEpIKaHNe
NPOYUTAHHOTO TEKCTa,
HaXOIUTh B HEM OTBEThI
Ha NMOCTaBJICHHBIC
BOIIPOCHI ¥ H3J1araTh €ro;

«Beeoenue 6 ecmcemecmeeHHO-Hay4Hble npedmembt» 6 6 Knacce

Ne
wn [Imanupyemsie pe3ynbTaTsl
Tema ypoka Pemmaemblie mpoOieMbl
[IpeameTHbIe JInuHOCTHBIE
[TonsiTus yy
pe3yabTaThl A pe3yabTaThl
1 2 3 4 5 6 7
DJIeKTPOMATHUTHBIE SIBJIeHUA(7 4acoB)
HNuctpykrax o Th. OTCYTCTBUE 3HaAHUH O Cuna ToKa, OBJIaJICHUE HAYYHOU (opmupoBanne yuebHO- |yCTaHABINBATh
3 HeKTpI/IquKI/Iﬁ TOK QJICKTPHUUICCKOM TOKE U HalpsKCHUE TepMHHOJ'IOFHCﬁ II0O3HABAaTCJIbHOI'O NPUIUHHO-CJICICTBEHHBIC
HaIps>KEHUHU OIIMChIBATH HHTEpECAa K HOBOM CBA3U, CTPOUTH
Hamnpsixenne .Cuia Toka P b Y > TP
1 A H ) BO3HHUKHOBCHHEC TOKA MaTtepuaity JIOTUYECKOC pacCyKJACHUC
mrepmetp. Hanpsxenue.

BonbT™meTp. BonbT — equnnia
MU3MEPECHUS HAIPSHKCHMUSL.
Wcrounuku Toka




DNEeKTPUYECKUE LICTIH.

HpOBO,I[HI/IKI/I N JUDJICKTPHUKH.

[TapannensHoOE M
Mocye10BaTeIbHOe
COEIMHEHMUSL.

OTCYTCTBUE 3HAHUI O
ANEKTPHUYECKUX METSX U
croco0ax UX COEqUHEHNS

OrnexTpudecKas 1erb,
MIOCIIEJOBATENILHOE U
HapaiesbHOe
COCIMHEHHUE

c(hopMHIpPOBAHNE YMEHHS
paznuyaTh
HOCIIEZIOBATENHHOE U
HapaIelbHOE COCANHCHHUE

AQHATU3UPOBATH U
niepepadaThIBaTh
TIOJIyYCHHYO
“H(POPMAIIHIO B
COOTBETCTBHH C
IIOCTaBJICHHBIMU
3aja4amMu

YMEHHE OTIHYATh BHIBI
COEUHEHUH
JNEKTPUUYECKUX LIeNeH

JLp. «IlocnenoBarensHOE
COCJIMHCHHEY,
«ITapannensHoe
COCJIMHCHHEY.

OTCYTCTBUE YMEHUU
COEIMHEHUH IEKTPUYECKOM
Oernmu

DexTpuyecKas nerb,
MOCIIEIOBATEILHOC
mapaiesibHOe
COCIMHEHUE

OBJIaJICHHE HABBIKAMH
paboThI ¢ pU3NIECKUM
00opyIoBaHHEM

AHAITU3UPOBATH U
nepepabaThiBaTh
HIOJIyYEHHYO
uH(pOpMaLHIO B
COOTBETCTBHH C
MIOCTABJICHHBIMH
3ajauamu

KOMMYHHKATHBHBIC
YMCHU JOKJIaAbIBATD O
pe3ynbTaTax CBOEro
HCCIICIOBAHMS

Bxonnas anMuHUCTpaTHBHAS
KOHTpOJIbHasI paboTa.

KoHuTpons 3Hanumit

KouTpoas 3Hanuit

KonTponb 3nanmit

AQHATU3HPOBATH U
nepepabaTbIBaTh
TIOJTy YCHHYFO
uH(pOopMaLUIo B
COOTBETCTBHH C
MOCTaBJICHHBIMU
3a1a4aMH

VYmenne MPUMCHATH
NOJIYUCHHBIC 3HAHUS

JeiictBue Toka. TenmoBoe
JIEVCTBUE TOKA.

OTCYTCTBHUE 3HAHUI O
TEIIOBOM ¥ MAarHUTHOM
JNIEWCTBUM TOKA

MarHUTHOE U TEILIOBOE
nelicTBHe

Y4acCTBOBAThH B JUCKYCCHUU,
KpPAaTKO U TOYHO OTBCHUATH
Ha BOIIPOCKHI, UCTIOJIb30BATh

(hopMHpoBaHNE yMEHUN
paboTats B rpyIime ¢
BBIIIOJTHEHHEM

COOJIOaTh TEXHUKY
0e30MacHOCTH, CTaBUTh
npo6ieMy, BEIIBUTATh

CHPaBOYHYIO JIUTEPATYPY U | pPA3IMYHBIX COIIMATIBHBIX | THUIIOTE3Y,
.H.p. «Ha6JHO£[fHI/Ie . JIpyrue NCTOYHHKH, poJIel, IPEACTABIATh U | CAMOCTOSITENILHO
PasJINYHBIX TCUCTBUU TOKAY. OBJIa/ICHUE HABBIKAMHU OTCTauBaTh CBOU IIPOBO/IUTHL U3MEPEHHS,
MarnuTHoe AeHCTBHUE TOKA paboThI ¢ HU3HIECKUM B3IJIS/IBL M yOOXKAEHHS, | lenaTh yMO3aKIIIOUeHHs
000pyJOBAaHUEM BECTH JUCKYCCHIO.
OTCYTCTBHUE 3HAHUH O JIAMITBL, IPHOOPHI (opMHpOBaHUE YMEHUS CTPYKTYPHPOBAThH MOTHBALIHS
CTPOCHUH U PabOTHI JTAMITBI onmucaTh paboTty TEKCThI, BKJIFOYast 00pa3oBaTeIHHON
HaKaJIMBAHUS ANIEKTPOHArPEeBaTENbHBIX YMEHHE BBIACTAT JeATeIIHOCTH

JlaMIIBI HAaKATUBAHUS.
DneKTpoHarpeBareibHbIe
IpUOOPBHI.

pruOOpoB

TJIaBHOE U
BTOPOCTENEHHOE,
TJIABHYIO HJICEO TEKCTA,
BBICTPANBATh
IIOCJIEIOBATEILHOCTD
OIMCHIBAEMBIX COOBITHIA,

IITKOJIBHUKOB Ha OCHOBEC
JIMYHOCTHO
OPUCHTHUPOBAHHOI'O
noaxonaa,




ONEKTPOMAarHuThl U UX
IpuMeHeHue. [leficteue
Mar"ura Ha TOK.
DNEeKTPOABUTATEIH.

OTCYTCTBHC 3HaHUM O
JIENCTBUS MAarHUTHOTO U
XHUMHUYECKOTO JCHUCTBUS HA
TOK

OneKTpoABUTaTENH,
AJIEKTPOMArHHUTHI

BBIJIBUTATH MTOCTYJATHI O
MIPUYMHAX 3arOpaHus
JIAMIIBI, ONMCHIBATh
MIOBEICHHUE PAMKH IIPH
BO3JEHCTBUM MarHUTOM

pasBuTHE
MOHOJIOTHYECKOHI U
JIMAIOTHYECKOH peun,
YMEHHSI BBIPAXKaTh CBOU
MBICJIA U CIIOCOOHOCTH

OOBSICHATH SIBJICHUS,
MPOLIECCHI MPOUCXOSIINE
NP BO3AEHCTBUU
MarHuTa, a TaK e
XUMHYIECKOTO

7 | XuMHu4eckoe AeHCTBHE TOKA. BBICITYLIINBATE BO3/IeHCTBHUA Ha efiCTBHE
JLp. «JleiicTBue MaruuTa Ha co0eceJHUKA, TOHUMATh | TOKa
HPOBOJHUK C TOKOMY, . CTO TOYKY 3pCHIUA,
IPU3HABATH [PABO
«Hva6moneHHe XUMHYECKOTO JPYTOro HenoBeKa Ha
ACUCTBUA TOKA . MHOE MHEHUE,
CaetoBble siBjieHus (4 yaca)
OTCYTCTBHE 3HAHHH CBETE, CBeT, TEHb, OTPAKEHHUE, | OBIANCHNUE HABBIKAMH (opMHUpOBaHKE YMEHUA | MOHMMAHKUE CMBICIA
TEHH, ICTOYHMKAX CBETA, paboThl ¢ puzMIECKUM paboTarts B TpyIIE ¢ (MBUYECKNX 3aKOHOB,
OTpaXXeHHUH 000pyI0BaHUEM BBITIOJTHEHHEM PACKPBIBAIOLINX CBS3b
Cger. Uctounuk cBera. CBer CaMOCTOATCIIbHOCTh B | Pa3JINYHBIX COUUANIBHBIX | U3YUECHHBIX SIBICHU;
8 |u TeHb. OTpakeHUE CBETA. proOpeTeHnH HOBBIX | POJIEH, IPEACTABIATE U | HOPMHUPOBATL YMEHHS
JLp. «CBeT u TeHb», 3HaHWI M TPAKTHYECKHMX | OTCTAMBATH CBOM B3TJIA/bI | BBHINOJIHATH PUCYHKH,
yMEHMiA; 1 yOexKIEHNs, BECTH aKKypaTHO U TPAMOTHO
JIUCKYCCHIO. JIENaTh 3a1UCH B
TETpamsx
3epKaja U UX NPUMEHEHHE. OTCYTCTBHE 3HAHUH O MHuuMOoe u300paKeHue, | ompeeneHne CaMOCTOSTELHOCTD B paboTarts 1o miany,
JLp. «Ionyuenue 3epKajie, MHUMOM BOTHYTBIE, BBITYKIIbIE, | M300paXkeHHs NpUOOPETEHHH HOBBIX UCTIONB3YS
U300paKEHUH IUIOCKHE 3epKaja MOJTyYEHHOTO OT 3epKaJla | 3HAHMI M MPAKTUYECKUAX | CAMOCTOSITENLHO
I/I306pa>KeHI/I}I B IINTIOCKOM 110100
PaHHBIE CPEICTBA.
3CPKAJICH YMeThb OlleHHBATH
9 CTEIIEHD yCIIeXa UITH
Heyclexa cBoe
TEATENBHOCTH.
IIpencraBiasath
HHQOPMAIIHIO B BUIC
PHUCYHKa, CXEMBI
[IpenoMiieHne cBeTa, IMH3EI | OTCYTCTBHE 3HaHHUIi O IMamarommii 1 y4acTBOBATh B IUCKYCCHH, | aHAIM3UPOBATh U paboTars 1o MIany,
JLp. «Ha6ronenne 3a NPEJIOMIIEHUH CBETA, JIMH3€ | PEIOMIIEHHBIH JTy, KpaTKO M TOYHO OTBEYaTh | mepepabaTbiBaTh UCTIONB3YS
JINH3A, JTyTIbI Ha BOTIPOCHI, UCTIONb30BATh | ONYYEHHYHO CaMOCTOSTENLHO
MMPEIOMIICHUEM CBETA», «
. CIIPaBOYHYIO JINTEPATYPY U | MHPOPMALHUIO B 1107100paHHbIE CPEJICTBA.
Haburoienue n3o06paxeHni B JPYTHE UCTOUHHKH COOTBETCTBHH C VMeTh OllEHHBATH
10 | nuH3e uHpOpMALVH. MOCTABIEHHBIMA CTENEHb YCIEXA UIN
3aa4aMu HeycIiexa cBoei

JIEATEIILHOCTH.
IIpencraBnsare

HH(DOPMAIIHIO B BUIIE




PHCYHKA, CXEMBI

Onruueckue npu6opsl. ['1aza | OTcyTcTBHE 3HAHMI O OxyJ1s1p, 00BEKTHB, YMEHHS TIONb30BaThCS aHaU3UPOBATH U YCTaHABJIMBATh
u ouky. Pasyra. L1Ber. paboTHI ONITHYECKUX CTpOEHHe IJ1a3a METO/IaMH Hay4HOTO nepepabaThIBaTh NPUYMHHO-
NpUOOPOB, IJ1a3, pa3ioKeHHue WICCIIe/I0BAHHUS SIBIICHUIA TIOJTyYEHHYO CIIC/ICTBEHHbIE CBS3H,
11 Koutposnbhas padora 1o eme cBeTa TIPUPO/IbI, TPOBOIUTH MHPOPMALHIO B CTPOMTB JIOTHYECKOE
«CBETOBBIC SBICHMS. HaOJTHOICHHS COOTBETCTBHH € paccykaeHue
TOCTaBIEHHBIMH
3a1auaMu
Xumuueckue siBjaenusi (5 4acos)
XUMHAUECKHUE SIBJICHUS. 3AKOH | HEOCTATOYHOCTh 3HaHUIA 0 | DU3HUECKOE ABIeHUE, | chOPMHUPOBATH YMEHUS CTPYKTYpHUPOBATh TEKCTHI, | HAGIIOIATh, BBIBHIaTh
COXpAHEHHS MacchL. XMMHYECKHUX SBJICHUSIX XHMHYECKOE SIBIEHHE | KIacCH(HUIMPOBATH BKJIFOYAsi yMEHUE TUIOTE3bI, IENTaTh
TLp. «Habonenne XMMHYECKHUE U BBIJICNIATH TJIABHOE U YMO3aKITIOYEHHUS]

12 p (usnueckue sBIEHN, BTOPOCTENEHHOE, CaMOCTOSTENLHOCTh B
(bU3UYCCKUX M XUMIYCCKHX y4aCTBOBATh B IUCKYCCHH, | [JIABHYIO HJIEK0 TEKCTA, IPUOGPETEHNH HOBBIX
SIBJICHHIN. KpaTKO XU TOYHO OTBCYATh | BBICTpAaWBaTh 3HAHUM U IPAKTUYECKUX

Ha BOMPOCHI, UCTIOIL30BATh | TIOCIE0BATENLHOCTD yMeHHif;
CHPaBOYHYIO JIUTEPATYpPy | OMMCHIBAEMBIX COOBITHIA;
Peakiuu coeuHEHUS 1 OTCYTCTBME 3HAHMUI O Peaxuuu coenuuenus, | pOpMUPOBAHHE YMEHHS dopMupoBaHHe yMeHHsI | ONMCHIBATH PEaKIHH,
pasnokerus. OKCHBL XMMHYECKHX Pa3oKEHHS, OKCUT XapaKTepU30BaTh PEAKIMU | IaBaTh ONpe/ie/IeHHe 3HATh IPUMEHEHHE
13 PeaKIUsAX,0KCH1axX COEIMHEHHS 1 TIOHSATHSM, BEIIECTBA B KU3HH,
pasloxkeHue, yMeHHe aHaJTM3MPOBATh CBONCTBA | yMETh IPUBOUTE
IOHMMATH OTIpe/IeNIEHHE OKCH/IOB IpUMEpbl OKCHIOB
OKCH/IOB
Kucnorsl. OCHOBAHMUSL. HEJIOCTATOYHOCTh 3HaHHUi 0 | KHCIIOTBI, OCHOBaHMS, | BBIACHEHHE XMMHYECKOTO | (JOPMHpPOBAHHE YMEHUS | yCTaHABIMBATH
CBoiicTBa meoueit. Cou. KHCJIOTaX, OCHOBAHMUAX, MHIMKATOP, 1IEJI0Yb CMBICIIA KUCIIOTHI, JlaBaTh ONpeieieH e NPHYMHHO-
coneit OCHOBaHHs, COJH TIOHSATHSM, CIIe/ICTBEHHbIE CBS3H,
dopmuposanue aHaJM3UPOBATh CBOMCTBA | CTPOUTH JIOTHYECKOE

14 yOexk/IeHus B KHCJIOT, OCHOBAHHIA, paccykaeHue

3aKOHOMEPHOM CBSI3U U coueit

[I03HABAEMOCTH SIBJICHUI

TIPUPOJIB, B

0OBEKTMBHOCTH HAYYHOTO

3HAHUS
JLp. « leiicTBHE KUCIIOT U HEJI0CTATOYHOCTh 3HAHMI O | CONIsIHAs U cepHas OBJIaJIeHHE HABBIKAMH aHAIU3UPOBATH U ONHCHIBATH PEAKIUH
OCHOBAHWIH Ha MHKATOPEy, |ACHCTBHH KuCTOT, KMCJIOTa, JTaKMYC, PaBOTBI ¢ XUMUYECKOM nepepabaThIBaTh KHCJIOT, OCHOBAHHIA,

PacTBOPUMOCTH Coeit 06opy10BaHHEM TIOTyYeHHYTO TNpUMeHEHKE BENEeCTBa B
15 | «IIposepka pactBopimocTH M OPMALIIO B U3HH, YMETS

COJIEH B BOZE)»

COOTBETCTBUU C
[IOCTABJICHHBIMU
3a71a9aMu

MIPUBOJUTH IPUMEPHI




HawnbGonee n3BecTHbIe
OpPraHUYECKUE BEIIECTBA —
YTIIEBOJIBI, OCIIKHU, KUPBI;
MPUPOJHBIN ra3 U HePTh,

HEJO0CTaTOYHOCTh 3HAHUM 00
OpPraHUYCCKUX BCIUICCTB

Yraesoasl,
(hOTOCHHTE3, TITFOK03a,
LIEJUTI0II03a, OENKH,
JKHUPBI

y4acTBOBATh B IUCKYCCUH,
KpaTKo ¥ TOYHO OTBEYATh
Ha BOIIPOCHI, UCTIOJIb30BATh
CIPaBOYHYIO JIUTEPATYPY

CTPYKTYPHPOBATh TEKCTHI,
BKJII0Yasi yMEHHE
BBLJICJIATh I1aBHOE U
BTOPOCTEIEHHOE,
TJIAaBHYIO UZCI0 TEKCTA,

MOTHBAIIHSI
00pa3oBaTeIBHOM
JIEATETLHOCTH
HIKOJIbHUKOB Ha OCHOBE
JIMYHOCTHO

16 | IPOyKTHI X IEPEPAOOTKH. AQHATU3HPOBATH U OPUEHTHUPOBAHHOTO
JLp. «Pacio3naBanue nepepadaThIBaTh HOIXO/1a;
KpaxMaJia TIOJTyICHHY1O

HHPOPMAIIHIO B
COOTBETCTBHUH C
TIOCTABJICHHBIMHU 3a1a4aMi
YeaoBek U npupoaa (18 ‘IaCOB)
OTCYTCTBHE 3HAHUH O aCTPOHOMUS, OBIIaJJCHUE HAYIHOU CTPYKTYPHPOBATh TEKCTHI, | TOHUMaHNE CMBICTIA
JIpeBHSs HAYKa aCTPOHOMHUSL. aCTPOHOMMU CO3Be3/11e, TEJIECKOI TEepPMHUHOJIOTHEH, BKJII0Yasi yMEHHE ACTPOHOMHH,
17 BBLJICJIATH TJ1aBHOE U packpbIBaroleii 3HaHUA
B MHPC 3BE3 . BTOPOCTENEHHOE, 3BE3IHOI0 Heba;
TJIaBHYIO HJICI0 TEKCTa,
OTCYTCTBHUE 3HAHUH O KapTe | a3UMYT, BEICOTA OBJIaICHUE HABBIKAMHU AHAJTM3UPOBATH U MOHUMAaHHE CMBICTIa
3Be3/1HOr0 HeOa M paboTHI MO paboThI ¢ KapTOi nepepabaThIBaTh KapThl 3BE37JHOTO HeOa,
Hel 3BE3/IHOTrO Heba MOTyYeHHYTO PAaCKpBIBAIOIIUX CBSI3b
KapTa 3BE3IHOro Heoa. pasBuTHe HHPOPMAIIHIO B W3YUYEHHBIX SIBICHUI;
ABHMMYT U BBICOTA CBETHIL. CaMOCTOSTENIFHOCTH B COOTBETCTBHUH C (hopMupOBaThH yMEHUS
18 | 1 " PHUOOPETEHNH HOBBIX TIOCTaBJICHHBIMU BBINOJIHATH PHCYHKH,
.p. « ¥I3rOTOBJICHUEC .
3HAHMH U TPAKTHYECKUX 3aJja4aMu, BBIICIISITh aKKypaTHO ¥ TPaMOTHO
acTpOJISIONY M ONIPE/ENICHHE C yMEHHi; OCHOBHOE COJIEPHKAHHE JIENaTh 3aUCH B
€C MMOMOIIBIO BBICOT 3BE3». ¢dbopMupoBaHre yMEHUS MNPOYUTAHHOI'O TEKCTA, TeTpaasax
OTIpe/ieIeHHE BBICOT 3B€3]] | HAXOWTH B HEM OTBETHI
HA MOCTABJICHHBIE
BOIPOCHI U U311araTh €ro
OTCYTCTBUE 3HAHUH O Comnniie, opbura, y4acTBOBaTh B AUCKYCCHH, | HOPMUPOBAHHUE YMEHUS c(hOPMHUPOBAHHOCTH
ComnHIle, COTHEYHON CUCTEME | COTHEYHOE CHCTEMA KpaTKO ¥ TOYHO OTBEYATh | 1aBaTh OMpe/eICHNE TIO3HABATEJIFHBIX
19 | C Ha BOIIPOCHI, UCTIOJIb30BATh | TIOHATHSIM, UHTEPECOB U
OJIHIIC. CoaHeuHast cucTeMa
CIPaBOYHYIO JIUTEPATYPy | aHAIM3HPOBATH POIH MHTEIJJIEKTyaTbHBIX
COJTHEYHOH CHCTEMBI criocobHoCTEH

yJaluxcs,




l'opnuHOE M cyTOUHOE
JIIBIKEHHE

OTCYTCTBHC 3HAHUN O CMEHE
AHA 1 HOYU, BDCMCH roaga

NBIDKEHHE 3eMITH

BBIJIBUTaTh MIOCTYJIaThI O
MPUYMHAX CMEHBI JHS U
HOYH, ONTMCHIBATH IJIAHETHI
B KOHKPETHOH CUTyaIlK

pasBuTHE
MOHOJIOTHYECKOHI U
JIMAIOTHYECKOH peun,
YMEHHSI BBIPAXKaTh CBOU
MBICJIA U CIIOCOOHOCTH

OOBSACHSATD SBIICHUS,
MIPOIIECChI
MIPOUCXOSIINE C
TJIaHETOU 3eMJls,
yOeuThCs B

20 BBICITYILIMBATH BO3MOJKHOCTH MTO3HAHHUSI
cobeceTHHKA, IOHUMATh | TIPUPOJIBI
€ro TOYKY 3pEHHUs,
MIPU3HABATh IPaBO
JpyTOro 4elnoBeKa Ha
MHOE MHEHUE;
OTCYTCTBHUE 3HAHUH O JlyHa, crIyTHUK, (aza y4acTBOBAaTh B IUCKYCCHH, | hopMHupoBaHue yMeHUs | copmupoBaHHOCTB
21 HyHa- €CTECTBEHHBIN CIyTHHUKaX, Maccax JIyHbl u KpaTKO U TOYHO OTBEYATh | JaBaTh ONPECACICHUE MO3HaBATE/IbHBIX
CITyTHHK 3eMJIH. Connia Ha BOIIPOCHI, UCITIOJIb30BATh | IOHATHSM, HMHTEPECOB U
CHPaBOYHYIO JIUTEPATYPy | aHAIU3HPOBATH POJIb HHTEJJIEKTYaabHBIX
CIIyTHHUKA AJIs1 3eMJIH CII0COOHOCTEH
y4aluxcs;
OTCYTCTBHUE 3HAHUI O KOCMUYECKHI Kopabib, | hopmupoBaHue aHAITU3UPOBATh U chopMHPOBAHHOCTH
HCCIIeJ0BaHMSX KOCMOCa, opOuTanbHast CTaHIMS | IpeACTaBIeHUH 00 riepepadaThIBaTh MO3HABATEIbHBIX
Pa3BUTHS KOCMHYECKON HCCIIEI0BAaHUU KOCMOCA, MOy 4EHHYIO HWHTEPECOB U
KocMuuecKue uecaenoBanms, | TeXHIKT HEPBBIX KOHCTPYKTOpax nH}pOpManuio B HHTEJIEKTYaIbHBIX
COOTBETCTBHH C crnocobHocTeN
22 | KonTponbHas paboTa 1o Teme i
MOCTABJICHHBIMH y4aIuxcs;
«ACTPOHOMHSD. 3aJa4aMH, BBLIEIATD
OCHOBHOE COZIEpKaHUE
MPOYUTAHHOTO TEKCTA,
HAXOJAUTh B HEM OTBETHI
OTCYTCTBHUE 3HAHUH O nmuTocdepa, MaHTHS, (opMHpOBATH YMEHHE AHATTM3UPOBATD U chOpMUPOBaHHOCTH
CTPOEHMH IIIaHETa 3eMIIs a1po, atMocdepa, Yy4acTBOBAThH B TUCKYCCHH, | mepepabaTeiBaTh TIO3HABATEJIFHBIX
CTpoeHHe 3eMHOTO [apa. JIaBJICHHE KpaTKO ¥ TOYHO OTBEYATh | MOIYYECHHYIO HHTEPECOB U
23 Ha BOIIPOCHI, HCIIOJIb30BaTh | MH(OpMALHUIO B HHTEJIEKTYaIbHBIX
ATMOC(I)epa. CIIPABOYHYIO JIUTEPATypy, | COOTBETCTBUU C CIIOCOOHOCTEH yJaImxcst
PHUCYHKA, CXEMBI MOCTaBJIEHHBIMH
3aga4amMu
OTCYTCTBHUE 3HAaHHUH O Gapomerp, BIAKHOCTb, | popMHpOBaTH yMeHHE nproOpEeTEeHHE OTbITa paboTats N0 IIaHy,
HCTIOIb30BaHUM OapoMeTpa, | HACBHIIIEHHOCTS, y4acTBOBAaTh B JUCKYCCHUH, | MCIIOIb30BaHUSA UCTIONB3YS
H3mepenus atMochepHoe N3MEpPEeHNH aTMOC(EPHOTO | THTPOMETp, ICUXOMETP | KPaTKO M TOYHO OTBeyarh | OapomeTpa, aHaimsa u CaMOCTOSATENIBHO
JIABIICHUS Ha BOIIPOCHI, HCIIOJIb30BaTh | 0TOOpa MHpOpMAKH ¢ 1oJo0paHHbIe CPEJICTBA.
24 | naBnenue. bapomeTp.

BnaxHOCTS.

CIPaBOYHYIO JIUTEPATYPY,

HCITOIb30BaHUEM
Pa3IMYHBIX HICTOYHUKOB U
HOBBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH

VYMeTh OLIEHUBATH
CTCTICHb YCIIeXa WIH
Heycrexa cBoel
JIEATCIBHOCTU




25

ATtmochepHsbie siBienus M3
HCTOPHUH PA3BUTHS aBUAIINH.
KonrponbHas paboTa o teme
«ATtmocdepa. ATmochepHoe
TIaBJICHUEY

OTCYTCTBUE 3HAHUH O
MPUYHHAX aTMOC(EPHBIX
SIBJICHUI

JIOK]Tb, MOJTHUSI, TPOM,
BO3/yXOIUIaBaHUE

(bopMupOBaTH yMEHHE
y4acTBOBATh B IUCKYCCUH,
KpaTKo ¥ TOYHO OTBEYATh
Ha BOIIPOCHI, UCTIOJIb30BATh
CIPaBOYHYIO JIUTEPATYPY

(dopmMHpoBaHUE yMEHHI
BOCIIPHHUMATB,
nepepalaTbIBaTh U
HpEbSBISTH
uH(pOpMaLHIO B
CIIOBECHOM, 00pa3HO,
CHUMBOJHYECKOH (hopmax,
AQHATU3HPOBATH U
nepepabaTbIBaTh

TIOJTy YCHHYFO
uH(pOopMaLUIo B
COOTBETCTBHH C
HOCTaBJICHHBIMU
3aJa4aMH, BBIACIATD
OCHOBHOE COZICp)KaHUE
MPOYUTAHHOTO TEKCTA,
HaxOJIMTh B HEM
OTBETHI HA
MIOCTaBJICHHBIC
BOIIPOCHI U U3J1araTh
ero;

YMEHHE OTIINYATh
aTMOoC(epHbIC SBICHUS,
(opmupoBanue
LEHHOCTHBIX OTHOIICHU
JPYT K OPYTY, YIUTEIIO;

26

[Ipocteie Mexanu3Mmsl. JLp.
«M3yuyenue nencrus
ppraara». «M3yuenue
JEUCTBUMN MPOCTHIX
MEXaHU3MOBY.

OTCYTCTBUE 3HAHUH O
MPOCTBIX MEXaHU3MaX

Poruar, 610k
MOJABMIKHBIA U
HETIOIBYKHBIH

BBIBOJIUTD M3
9KCIIEPUMEHTABHBIX
(haKTOB U TEOPETUIECKHUX
Mojieel pusryecKue
3aKOHBI

(hopmupoBaHKe yMEHHIA
BOCIIPHHHUMATB,
nepepadbaTbIBaTh U
TIPEIbABIIATD
HHPOPMAIIHIO B
CIIOBECHOM, 00pa3HO,
CHMBOJIMUYECKOI1 popmax,
aQHAIIM3UPOBATH U
nepepadaTbIBaTh
MOTyYeHHYTO
HHQOPMALIHIO B
COOTBETCTBHUH C
MOCTaBJICHHBIMU
3aJ]a4aMu, BIJICIISITh
OCHOBHOE COJIepKaHHe
MPOYUTAHHOTO TEKCTA,
HaXOJHTh B HEM OTBETHI
Ha MTOCTaBIICHHBIE
BOIIPOCHI U U3JIaraTh €T0;

MOHUMAaHHE CMBICTIa
(bu3MYEeCKUX 3aKOHOB,
PAaCKpHIBAIOIINX CBSI3b
N3yUYCHHBIX SIBICHUH;
(hopMHpOBaTh yMEHHS
BBINOJIHATH PHCYHKH,
AKKypaTHO U IPaMOTHO
JieNaTh 3alUCH B
TeTpaJsIxX




Mexanudeckas padoTa.
Pemenue 3anay Ha

OTCYTCTBHE 3HAHHMIT O BHIAX
MEeXaHUIECKOH pabOTH U
SHEPrUH

SHEPTHs KHHETHIECKast
1 IOTEHIMANbHAS,
xoynb

Ha OCHOBE aHaJIK3a 3a1a4
BBIJICTISITH (PU3UICCKUC
BEJINYUHBL, (HOPMYIIBL,
HEOOXOIUMBIE IS
PEIICHHS U IPOBOIUTH

(opmupoBanue

3¢ PEeKTUBHBIX
TPYIIIOBBIX 00CYKACHUH
3a/1ay;

pasBuTHE
BHHMATEIEHOCTH
COOpaHHOCTH U
aKKypaTHOCTU
pasBuTHE

27 pacyeTsl MEXXIPEIMETHBIX CBA3EH
BBIUHCIIEHNE MEXaHUYECKOM NPUMCHATD (opmupoBanue yMeHUs
paboThL. DHEPrusL. TEeOopeTHYECKHEe 3HaHUS M0 OTIPEIETICHUSI OJTHOM

(bu3MKe Ha IpaKTHKE, BUa paboTHI uepe3
peniats HU3HIECKHEe JIpyrHe
3a7a4M Ha IPIMEHEHHE
MOJTyYCHHBIX 3HAHWH;
OTCYTCTBHE 3HAHUI 00 BHYTPEHHUE TETJI0 (dopmupoBaHue NpUOOpETEHHE OTIBITA OBJIaJICHUE CPEICTBAMHU
KonrponbHas paboTa OCHOBHBIX HCTOUYHHKAX 3emiin, Toprouue IpeJCcTaBICHU 00 aHanM3a u 0Toopa ONHCaHMUA HMCTOYHHKOB
«TIpOCTBIE MEXAHH3MBI. SHEPruu CJIaHIIBI OCHOBHBIX HCTOYHHKAX uHpopmanuu ¢ SHEpIuu, NPOBECTH

28 SHEpPIuu HCTIONIb30BaHUEM KIIacCH(UKaIHs
Pabora. Sneprus». Pa3IMYHBIX HCTOYHUKOB U | HCTOYHUKOB SHEPIHH,
Hcrounuku sHepruu HOBBIX HH(OPMALIMOHHBIX | aKKYPaTHO ¥ TPaMOTHO

TEXHOJIOTHH AJIS peIIeHus | 1eaTh 3alucy B
TIO3HABATENBHBIX 33/1a9; | Terpamax
OTCyTCTBHUE 3HaHMH 0 paboTe | IlopuieHs Tommmao, ¢dopmupoBanue (opmupoBanue ymMeHui | paboTats 10 IUIaHy,
JIBUTATENs, 3JEKTPOCTAHIIMHU | BHyTpEHHEE CrOpaHue, | IpeacTaBieHuil o BOCIPHHHUMATH, UCTIONB3YS
T3C, ABC TEIIOBbIX JIBUraTEIAX U nepepabaTbIBaTh U CaMOCTOSITEJIHO
ux pabore u QpyHKIUH B IPENbSBIATh o00paHHbBIE CPEACTRA.
KHU3HU YeJIOBEKa uHbopMaIuio B YMeTh OlleHUBATh
CJIOBECHOM, 00pa3Ho, CTEIEHb yCIEXa WIH
CHMBOJIUECKOH opmax, | Heycrexa cBoei
aHaIU3UPOBATh U JeATeIIHOCTH
TemnioBbIe ABUTATEIH. nepepabaThIBaTh
29 | JIBuratenb BHyTPESHHETO MOJTYYEHHYIO

CropaHus. 3J'ICKTpOCTaHI_II/II/I.

nH}popManuio B
COOTBETCTBHH C
MOCTaBJICHHBIMU
3aJa4aMu, BBIICIISITh
OCHOBHOE COJIepKaHHe
MIPOYUTAHHOTO TEKCTa,
HaxOJIUTh B HEM OTBETHI
Ha NOCTaBJICHHbIE
BOIIPOCHI U U3JIarath €ro;




HEJOCTaTOYHOCTh 3HAHU 00 | aBTOMAT, (bopMHpOBaTh YMEHUE NPHOOPETEHHE OIIBITA MOTHBALHS
" aBTOMATHKe, COBPEMEHHBIX | TPOMKOTOBOPHUTEIIH, y4acTBOBATH B IUCKYCCHH, | CAMOCTOSTEILHOTO 00pa3oBaTeIbHOM
ABTOMAaTHKAa B HallleH KU3HU.
CpEICTBax CBS3M, OCHOBHBIX | MHUKPO(OHSI, KpaTKO U TOYHO OTBEYATh | OMCKA, aHAIN3a U JeSTeBHOCTH
Cpencrea cBsasu. Hayka B MarepHanax MIPUEMHHUK, PEaKTop, Ha BOIIPOCHI, MICIIOJIb30BaTh | 0TOOpa HH(POPMAIHIH C HIKOJIbHUKOB Ha OCHOBE
30 |>ku3HHU OOIIECTRA. YCKOPUTCIIH, CIIPABOYHYIO JIMTEPATYPy, | UCIIOJIb30BAHHUEM JIMYHOCTHO
Marepuainsl s HCKYCCTBEHHBIC NPEACTABIAT Pa3NINYHBIX HCTOYHUKOB H | OPUEHTHPOBAHHOTO
o KPUCTAJLIB UH(POPMALIUIO B BUIC HOBBIX HH(OPMaLMOHHBIX | MOAX0/a;
COBPEMEHHOI TEXHHUKH. p popman M (opar Fona;
PHCYHKa, CXEMBI TEXHOJIOTHH IS PeIlCHUS
N03HABATENBHBIX 331a4;
OTCYTCTBUE 3HaHUI 00 NOJIUMED, Kay4yK, (bopMupOBaTH yMEHHE (hopMHpOBaHUE YMEHUS MOTHBALH
MOJIUMEpax, BOJIOKHAX, pe3uHa, 500HUT y4acTBOBATH B JIUCKYCCHH, | AaBaTh ONpE/CICHHE o0OpasoBatebHON
KayuyyKa KpPaTKO U TOYHO OTBCYATh IIOHATHUAM CATCIIbBHOCTU
[ToMMeEpBI U XUMUYECKHE vy P A
31 K Ha BOIIPOCHI, UCTIOIb30BATh LIKOJIbHUKOB Ha OCHOBE
BOJIOKHA. RayHdyK 1 pe3nHa CIIPABOYHYIO JUTEPATYPY JIMYHOCTHO
OPUECHTHPOBAHHOTO
HOJX0/13;
JLp. «M3menenue (1)0pr1 OTcyTcTBUE 3HAHUH 00 3JIACTUYHOCTb, (dbopMHUpOBaHUE YMCHHIA 3aJ1aBaTh BOIPOCHI, INOHWMaHNE IPUYUHEI
MMOJIUATUJICHA HpI/I HU3MCHCHHHU ITOJINOTUIICHA, HCIPOHUIIACMOCTDb Ha6ﬂ}0[[aTb, JcIaTh HeO6XOI[I/IMLIe JJI HU3MCHCHHUC
32 HarpeBaHU OCHOBHBIX CII0C00ax KaydyKa BBIBO/JIbI, BBIJICIIATH opranmsanu IOJINDTUJICHA,
P ’ pacro3HaHHs XUMUYECKHX IJIaBHOE, IUTAHUPOBATh U | COOCTBEHHOM pacno3HaBaHHE BOJIOKOH;

«Pacno3HaBaHue HPUPOIHBIX
Y XUMHUYECKUX BOJIOKOH»

BOJIOKOH.

NpOBOAWTDH DKCIICPUMCEHT

JIESITETIbHOCTH U
COTpYIHUYECTBA C
TIapTHEPOM;
(hopmymmpoBaTh
COOCTBEHHOE MHEHHE U
TO3HIUIO,
apryMeHTHPOBaTh U
KOOpAUHUPOBATH €€ ¢
MO3ULUSMU NApTHEPOB B
COTPYAHUYECTBE MIPH
BbIpaboTKe 001I1er0
pelIeHus: B COBMECTHOM
JIESITETIbHOCTH;

hopmupoBaTh yMEHUS
BBIMOJTHSTH PUCYHKH,
AKKypaTHO U TPaMOTHO
JIeNaTh 3aMncH B
TETpaIsix




3arpsi3HEHUE OKPY KaroUIeh
cpensbl.

HepnocraToyHocTs 3HaHUI 00
COBPEMEHHBIX TEXHOJIOTHUAX

XUMHUYECKOE OpYKUe

3HaHKS 00 BaXKHENIIINX
coco0ax SKOHOMUH

OpUOOpETEHHE OTBITA
aHanu3a u 0Toopa

yOeXXIEHHOCTh B
BO3MOIKHOCTH ITO3HAHUS

PECYPCOB OKPYIKarOIIETo UH(POPMAIIUY C NpUPOABL, B
MHpa U TOHUMaHHE WCTIOJIb30BaHUEM HEOOXOMMOCTH
Ba)KHOCTU UCIIOJIb30BAHUS | pA3TMYHBIX UCTOUHUKOB U | pa3yMHOT0
33 HOBBIX TEXHOJIOTUN HOBBIX HH()OPMAIIHOHHBIX | MCTIOIb30BaHUS
TEXHOJIOTHI JIOCTUKEHUM HayKu U
TEXHOJIOTHH I
JaNbHENIIETr0 pa3BUTHUS
YEJIOBEYECKOTO
oOmiecTBa
DKOHOMUS pecypcoB. Henocrarounocts 3nanuii 00 | CoBpeMeHHbIC 3HaHUs 00 BAKHEHIITHX IpUOOPETEHHE OTBITA yOEXJIEHHOCTh B
W cions30BaHme HOBBIX HCIIOJIb30BAaHUU TEXHOJIOTUHU crocobax YKOHOMUU aHaju3a 1 0TOopa HEOOX0IMMOCTH
TeXHOJOTHIA COBPEMEHHBIX TEXHOJIOTHI PECYpPCOB OKPYIKarOIIETo HH(POPMAIIUH C pa3yMHOTo
MHpa U TOHUMaHUE KCII0JIb30BAaHUEM WCIIOJIb30BaHUs
34 Ba)KHOCTU UCIIOJIb30BAHUS | pa3JIMUYHBIX HICTOUHUKOB U | IOCTHKEHUH HAYKU U

HOBBIX TEXHOJIOTHUH

HOBBIX HH()OPMAITHOHHBIX
TEXHOJIOTHUH

TEXHOJIOTHH IS
JlaJIbHEUIETO Pa3BUTUSA
YEeJI0BEYECKOIO
oO1iecTBa
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JdaTbl npoBeaeHust YHuBepcajibHbIe
yueOHbIe 1eHCTBUSA
MarepuajbHo- Yy,
Ne Conep:xanne KosuuecTBo P (YY),
TeXHHYECKoe npoexkrsl, UKT-
YPOKa (pa3aenbl, TeMbI) 4acoB IUIaH daxr
OCHALLleHHe KOMIIeTeHIUH,
Me:XXIpeaMeTHbIe
NOHSATHSA
BBeaenmne 4 yaca
1 TB. Beexnenwue. [Ipupoaa YenoBek — 4acTh MPUPOIBL. 1 MynbTimMeua
Ta0IMIA, Pa3IMYHbIC Pasmuate crnocoOs!
2 Tena u BemectBa. Uto uzyvaer ¢pusuka. Yto uzyqaer 1 (busuueckue Tena, TIO3HAHHS TIPUPOIBI,
XUMUA. BellecTBa OIEpUPOBATH
IIPOCTPAHCTBEHHO-
HayuHnbie METOIbI U3YUESHHS IPUPOJIBI.
YAHBIC METOJBI U3y e PHPOA BPEMEHHBIMU
3 1 naboparopHoe 5
Macirabamu Mupa.
JlaboparopHas padora Nel «Omnpenenenue pazmMepos
paTopHasi p pen p p obopyioBaHue Onpeensts meHy
buznYecKOro Temay. SUpeASA L
JIeTIeHUS
MEH3ypKa, CTaKaH C
JlaboparopHas pabora Ne2, 3 «I3mepenne oobema . , | MSMCPHTCIBHBIX
4 1 BOJIOM, METAIUTMIECKHH | rpiGopoB
KUAKOCTHY, «3MepeHre oObeMa TBEPIOTO TeTay. :
WIAHID
Tesa u BemectBa 13 yacon
Tea pa3NnuIHON [IpuMeHATh TOTyYeHHBIC
S CocrosiHue BeniectBa. Macca. MI3Mepenue maccsl. 1 Macchl, SHAHWA U PCIICHH
BeChHI MpaKTUYECKOU 3aa4u
U3MEPEHHS MaCChI.
JlaGopatopHas pabota Ne 4, 5 «CpaBHeHue TCna pasinaHOU Honr3oBaThest
6 XapaKTEPUCTHK QU3MIECKHX Te», «»Habmonenune 1 Macchl, H3MCPHTEIIBHBIMI
Pa3IMYHBIX COCTOSIHUI BEIIECTBAY. BEChI npubopamu (Becamu) U
OIpEeIsATh Maccy Tel.
Temmneparypa.
patyp TEPMOMETD, XapakTepus3oBaTh
7 1 TabnuIa, MOHSITHE TEMITEPATYPHI.

JlaGopaTtopHnas pabota Ne 6 «M3mepenune
TeMIepaTypsl BOJABI U BO3AYXa».

CTaKaH ¢ BOJIOHU




CTpOCHI/Ie BCIICCTBA: MOJICKYJIbI, aTOMBI, NOHBI.

MEJIHBIN KyIIOpoC,

8 JlaboparopHuas padora Ne7 «Habnroaenue 1eImMocTi
Ha0Op MEH3YPOK
BEILIECTBAY.
JBH>KEHME YacTull BELLIECTBA.
Tabmum
abmaria, XapakTepu3oBaTh
9 JlaGoparopnas pabota Ne§, 9 «Habnronenue siBiaeHus MEJIHBIM KYIIOpOC, IIOHSITHS, CBSI3aHHBIE C
mubdy3uny», «HabmoaeHne B3auMo1eiCTBUS Ha0Op MEH3YPOK ATOMHO-MOJICKYJISIPHEIM
MOJIEKYJI pa3IMYHbIX BEILIECTBY. CTpOEHNEM BeleCTEa ,
B3aumoneiictBue yactuil Bemectsa. CtpoeHue Tabnuua, TPU COCTOSTHUS
10 TBEPJIBIX TEII, JKUJKOCTEH ¥ Ta30B C MOJIEKYJIISIPHOM MEJIHBIHA KyTIOpocC, BEILIECTBA.
TOYKHU 3PEHUS. CTaKaH C BOAOH CpaBHMBATB YaCTHUIIbI
Tabma, (BJIUGKTPOH, IIPOTOH,
11 Crpoenne atoMa. ATOMBI U HOHBI. HEWUTPOH) , TPH
MyJIbTUMEINA
COCTOSIHUSI BEIIECTBA U
12 Xumuueckue eMeHTsl. [lepuonnueckas rabnuia MyJBTHMC]IHA, 06HApYKUBATh HX
JI.1. MenaeneeBa. Tabauna Meunaeneesa CXOJCTBA ¥ OTJINYHSL.
Kucnopog. CTIMpTOBKa, O00CHOBBIBATH
13 B3aUMOCBSI3b XapaKTepa
Tabimna MeHeneesa
JlaGopatopHas pabota Nel0 «HabGumtoieHre ropeHus». TEIIOBOTO JABHKEHHUS
14 Bogopop. TabnuIa YaCcTHI[ BEUIECTBA U
BOWCTB B TBa.
Bopa. PactBopsl 1 B3BECH. BOJI4, COTIb, Caxap, CBOMCTB BCIICC
MEJHBII KyIIopoc
15 JlaGopatopHas pabota Nell «Pa3nenenue ’
CTaKaH, BOPOHKA,
pPacTBOPUMBIX M HEPACTBOPHMEBIX BEIIECTB
(uabTpOBaHKEMY. ¢uneTp, Oymara
Pazpemath yuebHyo
npo0sieMy Ipy BBEACHUN
HOHATHUS TJIOTHOCTH
TabIUIIA MITIOTHOCTEH BemecTsa.
16 [L10THOCT®. ApryMeHTHpOBaTh

Pa3JINIHBIX BCHICCTB

pa3au4us B IJIOTHOCTH
ra3oB, >KUAKOCTEH U

TBEPABIX TEJ PA3TUUUEM
B UX BHYTPEH. CTPOCHUMU.




17

Jlaboparopnas pabota Ne 12
«OmnpeeneHue IIOTHOCTH BEIIECTBAY.

BECHI, MEH3YPKa,
MeTaJTTNYeCKUI
ATHHIP,
CTaKaH ¢ BOJIOH

Honb3oBarecs
U3MEPUTEITLHBIMU
npudopaMu

B3aumopeiictBu

eTea 11 yacos

18

K yemy npuBoauT feiicTBUE OAHOIO TeNa HA Jpyroe?
Cunbl.

1

MYJbTHUMCOHA, MAY, AP

XapaKTepu3oBaTh
MEXAHUYECKUE CUJIBL.

19

BCGMI/IpHOG TATOTCHUC.

Tena pa3Hoi Gopmbl

XapakTepru3oBaTh
MOHSATHUE CHJIBI TSHKECTH.
OrnepupoBarhb
CBEJICHUSMH O TIPUIIMBAX
M OTJIMBAxX Ha 3eMiie.

20

Hedopmarus. Cuna ynpyrocTH.

JlabopaTtopHnas padora Nel3 «Habmonenue
BO3HUKHOBEHUS CUITBI YIIPYTOCTH MPH ehOpMaIium.

npudop Asst
JIEMOHCTpAINH
nedopMaruu

21

N3mepenue cuibl. Tpenue.

JIMHAMOMETD,
IPpy3HUKH

Pazpemiats yuebnyro
npoOJeMy Ipy aHAIIU3e

MPUYHH BOZHUKHOBEHUS
CHJIBI YIIPYTOCTH.
[onb3oBatbes
WU3MEpPUTENIbHBIMU
npubopaMu U UMETh
HaBBIKH MPEJCTaBICHUS
pe3yJIbTaTOB H3MEPEHHIA.

22

JlaGopaTtopHnas pabota Nel4, 15 «3mepenue Cuiib,
«/I3MepeHne CUITbI TPEHUSD).

TabJIHIIA,
JTMHAMOMETD,

TPY3HUKH

Pazpemiats yuebHyo
npo0iieMy IpH aHaJIN3e

MPUYMH BOBHUKHOBEHHUS
CHUJIBI TPEHUS.
ITosb30BatTbes
WU3MEPUTEIIBHBIMU
npuOopaMu U UMETh
2JIEMEHTAPHBIE HABBIKU
IIPEJCTaBICHUS
pE3yJIbTaTOB U3MEPEHUH.




23

DNIEKTPUUECKHUE CUJIBL.

JlabopaTtopHnas padota Nel6 «Habmonenue
B3aUMO/ICHCTBHS HAAJICKTPU30BAHHBIX TEII.

JINHEHNKa
IJIaCTMAacCcoBas,

pyuKa,
Oymara

OO6bACHATL
BO3HUKHOBCHHUC
SJICKTPHUYCCKOIO 3apsaa
TECII, BSaHMOHCﬁCTBHe
OJICKTPHUYICCKUX 3apAJ0B.

24

MaruutHoe B3auMOJIENCTBUE.

JlaGopaTtopHnas pabota Nel7 «Habnronenue
MarHUTHOTO B3aUMOICHCTBUS.

Ha0Op MarHUTOB

OO6bACHATL
BSaHMOHCﬁCTBHe
ITIOCTOAHHBIX MAarHuTOB.

25

JlaBneHue.

JlaGopatopHas padota Ne 18 «Onpeznenenue
TIaBJICHNUS TEJIa Ha OTOpY».

OpYCOK,
JTIMTHAMOMETD,
JIMHENKa

[lonb3oBarbes
U3MEPUTEIIbHBIMU
npubopamMu 1 UMETh
HAaBBIKU pacuéra
JIaBJICHMSI TEJla Ha
O1opy.

Pazpemats yue6HyI0
npo0iieMy IpU aHaJIu3e
OIIBITOB,
XapaKTepU3YIOLINX
3aBUCUMOCTD JIaBJICHUS
TeJ OT IJIOLIAJAH OTIOPbI
Y CWJIbI IaBJICHMUSI.

26

HaBJ'IeHI/Ie B XKHUJIKOCTAX U ra3ax.

MEH3YPKH,

Ha0op i1 HAOJIOICHUS
3aBHUCHUMOCTH >KUJIKOCTH
OT TJTyOUHBI
MIOTPY>KEHUS

Paspemars yueOHyt0
npobieMy Ipu aHau3e

OITBITOB,
MOJITBEPKIAIOLIUX
3akoH Ilackais.
CpaBHUBaTh
buznyecKkue NpUIrHBL,
00ycTaBIUBaIOIIHe
BO3HHUKHOBEHUS
JaBJICHUS TBEPBIX TEII,
ra30B, JKHIKOCTCH.




27

Coobmaromnumecs cocysl. Betankuparomias cua.

cooO0MIaoIINeCs COCYIbI,
JTMHAMOMETD,

CTakaH C BOJOMH,

TEJ0

28

JlaGopaTtopHnas paborta Ne 19, 20, 21 «M3mepenue
BBITAJIKMBAIOIICH CHITBD, «OT 4ero 3aBUCUT
BBITAJIKMBArOINAs (apXxuMeoBa) cuiia?y, « BelsicHeHHe
YCIIOBUS TUTABAHHUSI TETI.

JTMHAMOMETD,
CTaKaH C BOJOH,
TEJO

Pazpemiars yuebnyro
npoOJeMy Ipy aHaIIu3e

OIIBITOB,
HOJTBEPKIAIOLINX
CYLIECTBOBaHHE
BBITAJIKUBAIOILIEH CUJIBI B
KHUIKOCTSIX.

[IpuMeHATH Ha IPaKTUKE
TEOPETUYECKUI METO
aHaym3a Gpu3nIecKon
CUTYalluH, CBSI3aHHOMU ¢
OIIpe/IeIIEHUEM
BBITAJIKUBAIOILIECH CHJIBL.
Honb3oBarees
W3MEPUTEIIbHBIMU
npubopamu.

du3nyecKkne ¥ XUMHYECKHE SIBJICHUS

6 yacoB

Mexanuueckue aenenusn 3 uaca

29

MexaHn4decKoe ABHKEHUE. CKOpOCTB JABHIKCHUA.

1

MYJIbTUMCINA

30

JlaboparopHas padora Ne22, 23 «Beraucienue
CKOpOCTH JIBHXKCeHHS Opyckay», «Habmronenue
OTHOCHUTCIIBHOCTHU OABUXKCHUS).

nabopaTropHoe
o0opyi0BaHue

XapakTepru3oBaTh
MEXaHUYCCKOE
JIBIDKEHHE.

PazpemaTth yuebHyo
npo0eMy TP BBEICHUH
MOHSTUSL CKOPOCTH.
Breiienars
CYILIECTBEHHBIE
MPU3HAKU PA3TAIHBIX
BHJIOB MEXaHHUYECKOT'O
JIBHKEHMS.
Hcnons30BaTh
0000IIIeHHBIN IUIaH
MOCTPOCHUS OTBETA AJIsI
OITMCAHMS ITOHATUS
CKOPOCTb.




Beliensats ycinoBus

31 3Byk. Pactipoctpanenue 3Byka. JlaboparopHas 1 KaMEpTOH, BO3HUKHOBEHUS 3BYKA.
pabota Ne24 «HabmroieHre HCTOYHUKOB 3BYKa». Tena OOBSCHATE SIBJICHUE
OTpaKeHHUsI 3BYKa.
Tennogvle asnenusa 3 uaca
TennoBoe pacmupenne. Y4eT U HCIOJIb30BaHue XapakTepu30BaTh
TEIUIOBOTO paciiupenus. JlabopatopHas TEIIOBBIE IPOIECCHI,
32 paborta No25, 26 «Habmronenue usmMeHeHus: oobema 1 1n1abopaTopHoe CBSI3aHHBIE C
YKUJIKOCTEH ¥ T'a30B IIPH HATPEBAHUU M OXJIAXKICHUI, obopyioBaHue U3MCHEHHEM
«Habmonenne n3MeHeHs JJTUHBI TeNa MPH arperaTHOTO COCTOSTHUS
HArpeBaHUU U OXJIAXKJICHUNY. BEIIIECTBA.
IInaBnenue u oTBepAeBanue. JlaboparopHas TabmuIa, Hcnonb3osath
33 pabora Ne27, 28, 29 «HarpeBanue CTeKISAHHOM 1 MyJIbTHME/INA, 0000IIeHHbIE MTaHbI
TpyOKm», « OTIMBKA HTPYIICYHOTO COJIIATHKAY, CIIUPTOBKA, CTeKNIsgHHag | [OCTPOCHIA OTBETOB AL
«Habmroienue 3a IIaBIEHUEM CHETay. Tpy6Ka, CHer OnuncaHus TCIUIOBBIX
MPOIIECCOB.
Pasperats yuebHbie
po0JIeMBbl,
BO3HUKAIOIIINE TIPU
aHaJIM3e MPOIIECCOB
TUTaBIICHUS U
Hcnapenue xuakocteil. KPHCTAIUIH3ALIHH,
. UCIIapeHUs U
34 JlaGopatopnas pabota Ne30, 31, 32 «Ort uero 3aBUCUT 1 CTaKaH ¢ BOJOH, 1apo06pPa30BAHHS.

CKOPOCTh HCTIapeHMs )KuKocTu?y», «Habmonenne
OXJIQXKACHUS )KUIKOCTH MPU UCTIAPEHUN,
«HaO0nronenre TermIonpoBOIHOCTH BOBI M BO3yXa».

COUPT

OOBSICHATH BIUSHUE
IIPOLIECCOB, CBS3AHHBIX C
M3MEHEHUEM
arperaTHOro COCTOSHUS
BO/Ibl, HA KJIUMaT.
[IprMeHATh OTy4YEeHHbBIE
3HaHUS U YMEHUA HA
YPOKax M B XKHU3HH.
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JlaThl npoBeAeHUA YHusBepcajibHble
yueOHbIe 1eiiCTBUSA
o C Koauyecr MarepuaabHo- yvn,
0 oJep:KaHue
BO TeXHUYECKoe npoexkrsl, UKT-
ypPOKa (pa3aenbl, TeMbI) IUIaH paxr
4acoB OCHalleHHe KOMIIETeHIIUH,
MeKIpeAMeTHbIe
TOHATHUS
DJIeKTPOMArHUTHBIE siBJIeHHs (7 YacoB)
HNucrpykrax no Th. Dnexkrpuueckuii Tok
1 Hanpsixenue. Cuna toka. Amnepmerp. Hanpsbxenue. 1 MYJIbTHMC/IHA Paznuyars
BoabT™merp. BosbT — equHMIA H3MEPEHUS rapajieiabHoe U
HanpsokeHus. IcTOuHMKY TOKa MOCJIEA0BATEIBHOE
5 OnekTpuueckue nenu. [[poBoIHUKY U TUANEKTPUKH. 1 Tabna COEIMHEHHUE
[TapannenbHOE U OCIIEI0BATEIBHOE COEAMHEHHUS. Onpenenars HeHy
3 JLp. Nel, 2 «ITocnenoBarenbHOE COEAUHEHHEY, 1 n1abopaTopHOe JICTICHIA
«TapannensHOE COETUHEHUEN. o0opyoBaHue HMSMCPHTCEIIBHBIX
npubOpoB.
4 BxonHast anMuHUCTpaTHBHAS KOHTPOJIbHAS paboTa. 1 MyJbTAMEINA
MeiictBue Toka. Ternooe neiictBue Toka. JI.p. Ne3 MyJIbTUMEHNA,
5 «HabmoieHne pa3IuvHbIX ACUCTBUN TOKAY. 1 naboparopHoe
MarauTtHoe 1elCcTBUE TOKA o0opytoBaHue XapakTepu3oBaTh
6 Jlamibl HakanMBaHUs. DJIEKTPOHArPEBATEIbHBIC 1 TaBITHIIA, My THTHMETHA NEHCTBUS TOKA
npHOOPHI. CpaBHUBATE Pa3TMYHBIE
DNEeKTPOMarHuThl U UX npuMeHeHue. [leiictBue eHCTBHS TOKA
MarHuTa Ha TOK. DJIEKTPOABUTaTeNINn. XUMUYECKOE MyJIETUMENA,
7 JercrBue Toka. JL.p. «/lelicTBue Maruura Ha 1 71abopaTopHoe
IIPOBOJHUK C TOKOMY, . «Habnrogenne XuMu4eckoro o0opyioBaHuE
JENCTBUS TOKA .
CaeToBble siBjIeHus (4 yaca)
8 Cger. Ucrounuk cBeta. CeT u TeHb. OTpakeHue 1 11abopaTopHOe XapakTepHu30BaTh
CBCTaA. H.p. «CBeT U TEHb) O60pyI[OBaHI/I€ TMOHATHUS, CBETA, TEHU
9 3epkaia U X IpUMEHEHHE. 1 naboparopHoe CpaBHuBaTh




JLp. «Ilony4yenue n3o0paxeHus B IJIOCKOM o0opyioBaHue n300pakeHus,
3CpKaJIc» IOJIY4YCHHBIC B IIJIOCKOM
3epKaje u JTUH3e
IIpenomienue cBera, JIMH3BI MYyJIbTUME/INA, p
OO0O0CHOBBIBATh
10 JL.p. «<HabmoieHue 3a mpeIoMIICHHEM CBETa, « 1 nabopaTopHOe
. MOJTy9€HUE MHUMOTO
Hab6nronenne n3o0pakeHuii B JIMH3E 000pyI0BaHKE
M300paKeHUs
OnTuueckue npubopskl. ['maza u ouku Pamyra. [ger.
11 prdop ayra. 11 1 MyJIbTUMEINA
KonTponbHas paboTa 1o remMe «CBETOBBIE SIBJICHUS
XuMuveckue AiBJIeHUs (5 4yacoB)
XUMHUYECKUE SIBJICHUS. 3aKOH COXPAHEHHS MacChl. TabumLa, XapaKTepu3oBaTh
12 JLp. «Habmonenne Gu3sHIecKuX U XUMHYECKUX 1 nmaboparopHoe TIOHATUSA, CBA3AHHBIC C
SIBJICHUI). O6OPYIIOBaHI/Ie XUMHUYCCKHUMHA
SIBIICHUSIMU
13 Peakuuu coenqunenus u paznoxenus. OKCUIbL. 1 MyJIbTUMETNA
CpaBHUBATh peaKIuu
= i Tabrnia, COCTUHEHUS U
14 Kucnotel. OcHoBanus. Coiictsa menoueid. Conu. 1 A
JLp. « JleficTBHE KUCIOT M OCHOBaHH Ha } naGoparopHoe 0OHapyKUBATh MX
15 UHIAUKATOPBD», «IIpoBepKka pacTBOPHUMOCTH COJICH B 1 CXOJCTBA M OTJIHYHS.
o0opyi0BaHuE
BOJIE» O00OCHOBBIBATE
Haubonee n3BecTHbIE OPraHUYECKUE BEIIECTBA — MyJIBTHME/H, MOJyEeHHE OKCHIIOB,
TJICBOIBI KH, )KAPBI;, TPUPOJIHBIN ra3 u HePTh enouen,conent
16 YTJIEBO/IbL, GENKH, HKUPI; PHPOS a3 1 He s, 1 nabopaTopHoe m ’
MpOAYyKTHI UX nepepabotku. JI.p. «Pacno3HaBanue 5
KpaxMasa» o0opy0BaHuE
YesoBek u npupojaa (18 yacon)
17 JlpeBHsis HayKa acTpOHOMHUs. B Mupe 3Be3/1. 1 MyJIbTHMEINA OrniepupoBarhb
Kapra 3Be31HOr0 HeOa. A3MMYT U BBICOTA CBETHIL. ceenenusmu o CoutHIle,
18 JL.p. « I3roToBrieHue acTpoasiOnu U ONpeeieHne C 1 MyJIbTUMEINA 3BE3HOM Hebe 1 00
€€ IIOMOIIIBIO BEICOT 3BE3/1». ACTPOHOMHH KaK O
HayKe
19 Counnite. ConHevHas cucrema 1 MyJIbTUMEINA
OnepupoBaTh
20 ['ogudHOE ¥ CYTOYHOE TBUKCHUE 1 MYJIbTUME A

CBCACHUAMHU O CMCHEC




JTHSL 1 HOYH, BpPEMEH
roza Ha 3emiie.

21

JlyHa- ecTeCTBEHHBIN CIIyTHUK 3E€MJIH.

MYyJIbTUMEANA

XapakTepu3oBaTh
JlyHy KaKk CIyTHHKA.

22

Kocmuueckue uccnenopanus. Konrposiabaas pabora
0 TeMe «ACTPOHOMHUSI.

MYJIbTUMCIIUA

OrnepupoBaTh
CBEIECHUIMHU O

KOCMHYECKHX
HCCIICAOBAHUAX

23

Crpoenue 3eMHOrO0 mapa. Atmocdepa.

MYyJIbTUMEANA

24

N3mepenns atmocdepHoe naBiieHune. bapomerp.
BiaxxHOCTB.

MyJIbTUMEANA, OapoMeTp

Paspemars yueOHy0
pooIeMy Ipu aHAIIN3e

CTPOEHHUS 3eMIIn
[onp3oBatbes
WU3MEPUTENbHBIMU
npubopamMu ¥ UMETh
HaBBIKU
MIPEICTABICHUS
pE3yIbTaTOB
M3MEpEHUN.

25

ATtMocdepHble aBieHus. 13 uctopun pazsurus
aBuanuu. KontponpHas pabota o reme «AtMmocdepa.
ATtmocdepHoe TaBIeHHE)

MyJIbTUMEANA. TA0IUIIA

Paspemars yueOHy0
npo0GsieMy pH aHaau3e

MPUYUH aTMOC(HEPHBIX
SIBJIEHUI.

26

IIpocteie Mexanusmel. JL.p. «M3yuenue nencreus
peruara» , «3ydeHue AeiCTBUI IPOCTHIX
MEXAHU3MOB.

naboparopHoe
o0opyoBaHue

Paspemars yueOHy0
npo0GyieMy py aHaIu3e

JENUCTBUS POCTHIX
MEXaHNU3MOB
Iomnp3oBatees
HU3MCPUTCIIbHBIMU
npubopaMu ¥ UMETh
HAaBbIKHN

MpeICTaBICHUS
pEe3yIBTATOB U3MEPEHHUI.




27

Mexanunueckasi padota. Pemenue 3agau Ha
BBIUMCJICHHE MEXaHUYECKOM pabOThl. DHEPTHsL.

MyJIbTUMEANA

XapakTepu3oBaTh
BU/JIbI SHEPTUU
CpaBHuBarhb
KMHETUYECKYIO U
MOTEHITUAILHYIO
SHEPIHUIO.
OOO0CHOBBIBATh
peoOpa3oBaHKe
MEXaHUYECKOI paboThI
B DHEPTHUIO

28

Kontponbnas padora «IIpocteie Mmexanusmbl. PaboTa.
Dueprus». ICTOYHUKH SHEPTUU

MYyJIbTUMEANA

XapakTepu30BaTh
OCHOBHBIC UCTOYHHKH
OHCPIun

29

TerutoBsle nBuraTeny. /IBurarens BHyTPEHHETO
CropaHusi. DJIEKTPOCTAHIUH.

Tabnuia, MyJIbTUMETUA

OrnepupoBaTh
CBEICHUIMHU O BUIAX

TCIIJIOBBIX ,I[BHI‘aTeJ'Ieﬁ

30

ABToMaruka B Haiel xu3Hu. Cpeacrsa csazu. Hayka
B )KM3HH 00I1IecTBa. MaTepuansl 1jisi COBPEMEHHOM
TEXHUKU.

Tabnuia, MyJIbTUMEINa

OrnepupoBaTh
CBEICHUIMHU O

COBPEMEHHOMU
aBTOMAaTHUKHU B )KU3HU
YeJI0BEYECTBA

31

HOJ'II/IMepLI N XUMHWYCCKHEC BOJIOKHA. Kayqu " pe3rHa

Tabnuia, MyJIbTUMETUA

OnepupoBarTh
CBEIEHUSIMHU O

HoJMMepax u
BOJIOKHAX, pE3UHE U
Kayyka

32

JLp. «3menenune GopMbl MOTUITHIICHA TIPH
HarpeBaHumn», «Pacrno3naBanue NpUPOIHBIX U
XUMHWYCECKHUX BOJIOKOH)

J1abopaTopHoe
o0opyoBaHue

CpasHuBaTh
IIPUPOJHBIC U
XUMHNYCCKHUEC BOJIOKHA

33

3arpsi3HEHUE OKPY KarOIIe CPebl.

Tabnuia, MyJIbTUME A

OnepupoBaTh
CBEJIEHUSIMH 00

HUCIIOJIL30BAaHUH HOBBIX
TEXHOJIOTUH.

34

DKOHOMHS pecypcoB. Mcnonb30BaHne HOBBIX
TEXHOJIOTUH.

Tabnuma, MynpTHIMEIHA

XapakTepnu3oBaTh
OCHOBHBIC HCTOYHUKHA
SHEPTHUH, OCHOBHBIX
BHJI0OB DKOHOMHU

pecypcoB




Y4eGH0-MeTOoANYEeCKOE H MATEPHATBHO-TEXHIYECKOE 00ecniedeHne 06pa3oBaTeIbHOr0 npomecca no npeamery «EcrecrBo3nanue»

OcHosHas u 0ONOIHUMENbHAS YUeOHAs Tumepamypa
- I'ypeuu A.E., HcaeB JI.A., [Tontak JI.C. EcrecTBo3HaHue. BBeneHne B ecTeCTBEHHO- HAyYHBIC TTPEAMETHI. 5-6 Kiacchl: YUeOHUK ISt
o0mieo0pa3oBaTenbHBIX Y4eOHBIX 3aBeicHu. - M.: [Ipoda.
- I'ypeBuu A.E., Ucae JI.A., [TonTtak JI.C. EctecTBo3HaHue. BBeneHNE B €CTECTBEHHO- HAyYHBIC TTPEAMETHI. 9-6 Kiaccel: TeTrpaap ais
o0mieo0pa3oBaTeIbHBIX Y4eOHBIX 3aBeeHui. - M.: JIpoda.
- I'ypeBuu A.E., Ucaes [[.A., Ilontak JI.C. [IpenogaBanue ¢pu3uku U XUMHUH B 5-6 Kitaccax cpenneit mkoisl. — M.: [IpocBemenue
- JlemoHcTpamoHHbIe ombITh 110 (husuke / bypos B.A. u ap., mox pen. A.A.Ilokposckoro. - M.: [Ipocsemienue

Yyebnvie u cnpasounvle nocobus

1. EnoxoBud A.C. CnipaBouHuK 110 (pu3uke u Texuuke. — M.: [IpocBerienue,
2. Jlykammk B. Y. Coopuuk 3ama4 o ¢pusuke. — M.: [IpocBemienue,
3. 3omoroB B.A. Bonpocs! u 3agaun o ¢pusuke. — M.: [Ipocsemienue,
4. DHIMKIONeTUYECKUH coBapb I0HOTO (husuka. — M.: Ilenaroruka,
Onexmpounble nocoous
1. BupryansHas mikona Kupunna u Medonaus. Ypoku ¢usuku Kupuna u Medoaus.
2. ®usuka. bubnuoreka HarmsIHBIX Mocobuit mox penaknueit H.K. Xannanosa
3. Mynbprumenuitasie npunoxenus Kk yueoHuky H.C. Ilypeimesoii, H.E. BaxxeeBckoii.
4. XKusas pusuka
5. Ypoku pusuku ¢ mpumMeHeHneM HHHOPMAITHOHHBIX TEXHOJIOTHI
Cpeocmea 0byuenus
1. Hoyt6yk
2. IIpoekTop
3. KitaccHas nocka
4. ITpoeKIMOHHBIN HKpaH
5. [IpunTep
6. 3BYKOBOCITPOU3BO/ISAIINE KOJIOHKH
7. JleMOHCTpallMOHHOE 000PYAOBaHHE
8. JlaboparopHoe 000pyI0BaHHE
9. Harnsigasle Tabauibl 1Mo paszaenaM GU3HKH
10. CoopHUKH 33724
11. lononHuTenbHAs TUTEPATYpPa MO MPEIMETY



