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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

COCTaBJIEHA HAa OCHOBE MOJOXEHUH M TpeOOBaHUM K pe3ynbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

PaGouas nmporpamma coctaBieHa B COOTBETCTBUU ¢ DejiepaabHbIM 3aKOHOM
o1 29.12.2012 Ne 273-®3 «O06 o6pazoBannu B Poccuiickoit deaeparuny;
[Ipukazom MunnpocBemenus Poccun ot 22.03.2021 Ne 115 «O6
yTBepkaeHun [lopsiaka opraHu3anuy U OCYUIECTBICHUS 00pa3oBaTEIbHOM
JESTEIBbHOCTH IO OCHOBHBIM 00I11€00pa3oBaTeNIbHBIM [pOorpaMmMaM —
oOpa3oBaTeIbHBIM MPOrpaMMaM Ha4aJlbHOTO OOLIEro, OCHOBHOTO OOIIETO U
cpenHero ob1iero o0pa3oBaHusmy;

®I'OC HOO, yTtBepxkaeHHbIM IpukazoM MunmnpocsenieHus ot 31.05.2021
Ne 286; ®I'OC OOOQO, yTBepKAEHHBIM NPUKA30M MHUHIOPOCBEIIEHUS OT
31.05.2021 Ne 287,

®I'OC HOO, yrBepxaeHHbIM MpukazoM Munobpuayku ot 06.10.2009 Ne
373; ®I'OC OO0, yTBepxaeHHOro npukazoM Muno6pHayku ot 17.12.2010
Ne 1897; ®I'OC COO, yTBepx)aeHHOTO TpUKa3oM MwuHOOpHAyKH OT
17.05.2012 Ne 413 ;

®OIT OO0, ytBepxkaeHHOW mnpukazoM Munnpocsenienuss ot 18.05.2023
Ne370;

@OII COO, yrBepxaeHHOM npukazoMm MuHnnpocsemenus ot 18.052023
Ne341;

JlokaJbHBIX HOPMATUBHBIX aKTOB.

PaGoueii mporpammoit  Bocnutanus MOVY-COII c. backatoBka (mpukas
Nel68 ot 10.08.2022)

[Iporpammoii mo ¢usuke st 00IMIE00pa30BATENBHBIX YUPEKICHUN. 7-9
kiaccel. /ABTOp-coctaButenb A. B. [Iépreimkun — M.: [IpocBemienne;

C denepanpbHbIM IEpeYHEM YUYEOHHUKOB Ui  00IIe00pa3oBaTeIbHBIX
yapexaenuit //mpuka3 ot 21.09.22 Ne 858,

Ha ocnoge Ilonoxenust o padboueit nporpamme MOVY-COII c. backaTtoBka
/mpuka3 Ne249 ot 31.08.23 \

Y4yeOHukn u ydeOHbIE TOCOOMS, KOTOPBIE HCIIONB3YIOTCS B XOJE H3YUYCHHS
npeaMeTa
1. A.B.Ilépoimkun, E. M. I'ytHuk ®@u3snka 9 xknacc, Mocksa — «lIpocBenieHue»

2023r



2. A.B.Ileppiukun, A. . UBanoB ®@u3uka 8 kiacc, Mocksa — «IIpocsemienue»
2023r

3. A.B.Ilepbimkun ®@uzuka 7 knacc, Mocksa — «lIpocsemenue» 2023 r.
Copepxxanue mnporpaMMbl 10  (HU3MKE HaAmpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYaroIIMXCsd M OPraHu3alui0 HU3yYEHUs
(¢u3MKM Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXHOCTH Yy4yeOHOro mnpenMera B peanusauuud Tpedoanuiit ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0yUYeHHUs, a TaKkKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no (u3uKe ycTaHaBIMBAET pacipeiesieHue y4eOHOro MaTepuaa
1o rogaMm o0yyeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATEIbHOCTh
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEAMETHOTO COAEpKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIMXCsl.

[Iporpamma mo ¢usuke pazpaboraHa C LEIbIO OKa3aHUS METOJIUYECKOMN
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusrka ABISETCS CHUCTEMOOOPAa3yIOUUM JJIS  E€CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKON
reorpagueit, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MUPA, PEIOCTABISET
HaubOoJee sCHbIe 00pa3lbl MPUMEHEHHS HAyYHOTO METOJa IO3HAaHUS, TO €CTh
croco0a MoJy4yeHus TOCTOBEPHBIX 3HAHUI O MUpeE.

Opna w3 TNaBHBIX 3a/1a4 (U3MYECKOr0 00pa3oBaHUS B CTPYKTYpe OOIIETro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEepeca K HayKe Yy 00yJaronimxcs.

N3yuenne ¢u3mkn Ha 06a30BOM ypOBHE TpEANOJaracT OBIAJCHUE
CIEAYIOIINMHU KOMIIETEHTHOCTSAMH, XapaKTepU3YIOUIMMU E€CTECTBEHHO-HAYUYHYIO

I'paMOTHOCTbD:
o HAay4HO 00BACHATH SBJICHHSA,
o OLICHUBATh U IIOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
o HHTCPIIPCTUPOBATD JAHHBIC M UCIIOJb30BaTh HAYYHBIC 1OKA3aTCIbCTBA

JUISL TIOJTyYE€HUS BBIBOJOB.

Hemn wm3ydenws (HU3MKKM HAa YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHS
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusuka» B
oOpa3oBaTelnbHBIX oOpranm3anusx Poccuiickoit ®enepanuu, pearn3yromux
OCHOBHBIE  0011€00pa30BaTebHbIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Konnerun MunucrepctBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne TIK-48H).

Hesu nzyyenus pusuku:



. NpHOOPETCHHEe MHTEpPECa W CTPEMIICHHSI OOyUYarOIIMXCS K HAyYHOMY
U3YUYCHUIO TPHUPOMABI, Pa3BUTHE WX HMHTCIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUM O HAy4HOM METOJAE IIO3HaHUSA U
(opMHUpOBaHUE UCCIIEIOBATEIBCKOIO OTHOLLIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

. (GopMHUpOBaHUE HAYYHOIO MUPOBO33PEHUSI KaK pe3ysibTaTa H3y4yeHHUS
OCHOB CTPOEHMsI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. (dbopMHUpOBaHUE NIPEACTABICHUN O PO (PU3UKH AJIs1 PA3BUTHS APYTHUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUI;

. pa3BUTHE MPEACTaBICHU O BO3MOXKHBIX cepax Oyaymei

npodeccuoHaIbHON  JIESATEIBbHOCTH, CBSI3aHHOM ¢ (U3MKOM, MOATrOTOBKAa K
nanbHeneMy oOy4eHHUIO B ’TOM HaIpaBJICHUH.

JlocTimkeHue ATUX IeJie mporpamMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIONUX 3a4ay:

. npuoOpeTeHne 3HAaHUNW O JUCKPETHOM CTPOCHHMHM BEIIECTBa, O
MEXaHUYECKUX, TEMJIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

L HpI/I06p€T€HI/I€ YMCHI/Iﬁ OITKCBHIBATh U OOBSACHSATH (1)1/131/I‘I€CKI/I€ SABJICHUA
C UCIIOJIB30BAHUCM ITOJTYUYCHHBIX 3HaHHﬁ;

. OCBOCHHUC MCTOJOB PCHICHUA HpOCTCfIH.IHX paC‘{éTHBIX 3agady C
HCIIOJIb30BaHUCM (1)H3H‘ICCKI/IX MOHCHCﬁ, TBOPUYCCKHUX )41
IMPAKTUKO-OPHUCHTUPOBAHHBIX 3a/1a1Y;

. Pa3BUTHUC YMGHI/Iﬁ Ha6JIIOI[aTL IMPUPOAHLIC ABJICHUSA H BBIIIOJHATDH

OTBITBHI, JIA0OpaTOpHBIE pabOTBl U JKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

. ocBocHHE TMpUEMOB paboTel ¢ uHPopMamuedn  (HU3NIECKOro
collepKaHMsl, BKIIOYas HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3HKH,
aHaIM3 ¥ KPUTHYECKOE OllEHMBaHKME UH(OpMaInu;

. 3HAKOMCTBO cO cdepamMu NpPOPECCHOHATLHON  JCSTEIBHOCTH,
CBS3aHHBIMH C (PUBUKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha u3ydenne ¢usuku (06a30BbII ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B &
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heleno).

COJEP)KXAHUE OBYUYEHUA

7 KIIACC

Pa3nen 1. ®u3uka u eé posib B MO3HAHUHU OKPYKAIOIIEr0 MUPA.



®usuka — Hayka o npupoze. SIBnenus npupoapl. PU3NYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BelHUuHBbL. M3Mepenue ¢Qusnyeckux BenudyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepenuit. MexxiyHapoaHasi CUCTeMa €MHMUII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH H3Y4alOT IPUPOLY.
EcTecTBeHHO-HAY4YHBII METOJ| IMO3HAaHWA: HAOJIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBU)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIMOTE3, OOBSICHEHUE
HaOmogaemoro siBieHus. Onucanue GU3NUECKUX SBJICHUN C MTOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHH4YeCcKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre npuOOPHl U MpoLEAypa MPAMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue UEHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3mepeHue paccTosiHUM.
3. M3MmepeHue o0bEMA XUIKOCTH M TBEPAOTO Tea.
4. OrmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHue temmeparypbl IIPU IOMOIUM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIEPaTypPhl.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH IOJIETA
IIaprKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IIyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBkeHne dactul BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHUSI 4YaCTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddysus. BzanmomelicTBue YacTHIl
BEILIECTBA: IIPUTSYKEHUE U OTTAIIKMBAaHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM W TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MEXAy CBONMCTBAMM BEIIECTB B Pa3HbBIX
arperaTHeIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmropenne 6poyHOBCKOTO ABM)KEHUS.

2. Habmonenue quddysun.

3. HaGOmiogenwe  sBneHUHl,  OOBACHAIOMMXCA  MPUTSHKEHUEM WU

OTTAJIKUBAHUEM YACTHUI] BEILIECTBA.

Jlabopamopnuie padbomot u onvimol.



1. OueHka JuaMeTpa aroMa METOAOM psAoB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).
2. OnbITHI IO HAOIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. JIBu:kenue u B3anMoeiicTBHeE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHUSI.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeiicTBHE Tesl Kak MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsI Teid. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b MIOTHOCTU C KOJIMYECTBOM MOJIEKYJ] B E€IUHUIE
00BéMa BelecTna.
Cuna kak XapakTepHCTHUKa B3auMojieicTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTCHUS W CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTByromas cuil. Cuila TpeHUs.
TpeHune CKOIbKEHUSI U TPEHUE TTOKOsl. TpeHre B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. H3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HaOmoneHnne u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHeHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJI, HalpaBJICHHBIX IO OJHOMN MPAMOIl.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIN DIIEKTPUYECKOTO aBTOMOOUIIA U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (medopmariim)
IPY>KUHBI OT IPUI0KEHHON CHUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHBIIEHUSI U yBEIUYeHUs JaBieHus. [laBienue rasa.
3aBUCHUMOCTh JaBJICHHS Ta3a OT 00bEma, Temmeparypbl. [lepemava maBieHwHs
TBEPABIMMU TEJIAMH, KUAKOCTAMU M ra3zamu. 3akoH [lackans. IIneBMaTmueckue



MalIuHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT TiayOuHbl. ['mapocratnueckuii
napanokc. Coobmiaromuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe namieHue. lIpuunHbBl CyliecTBOBaHUS
Bo3aymHON oOonouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBrE )XMAKOCTHA U Tra3a Ha NOIPYKEHHOE B HUX Teno. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOwatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue necTBUs aTMOC(HEPHOTO JABIICHHUS.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00BbEMA MOrpyKEHHOM YacTH Teja

S T o

Y TJIOTHOCTHU JKUJIKOCTH.
PaBeHCTBO BBHITAJIKMBAIOIIICH CUJIBI BECY BEITCCHEHHOM YKUJIKOCTH.
8. YcnoBue mIaBaHus TEN: MJIaBaHWE WK MOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TEJA U KUIKOCTH.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMaA MOrpyKEHHOU B
KUJKOCTh YaCTHU TeJa.
2. OmnpenenieHWEe  BBITAIKWMBAIOLIEH  CHJIbI, JCHCTBYIOLIEW Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHIIbI, IEHCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl TeJja.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JICUCTBYIOIICH HA TEJIO B )KUJKOCTH, OT 00BhEMA MOTPYKEHHOU B KUIKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCcTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30MO0ABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. JDHEpPrusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JI0KyY. «3010Toe
npaBuiio» mexanuku. KITJ[ npocteix Mmexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U
TEXHHUKE.

~



Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OHOTO BH1a MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH Teja 10

TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccrnenoBanue yclOBUIl paBHOBECHS pblyara.

3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.

8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOrO, >KUJIKOTO M Ta3000pa3HOT0 COCTOSHHM BEIECTBA.
Kpucrammuueckue u amopdusie tena. OObsicCHEHHE CBOWCTB T'a30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOKEHUNH MOJEKYJISIPHO--KHHETUUECKON TEOpHHU.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBOe pacCIIMpPEHUE U CKATHUE.

Temneparypa. CBs3b TeMHEPATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKCHUS
yactull. BHyTpenusis sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH SHEpruu:
TEIUIONepeaua 1 CoBepileHrne padoTel. Buabl Ternonepenayn: TEIUIONPOBOIHOCTD,
KOHBEKIIHS, U3TTyUYCHHE.

KomnyecTtBO Temorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlmaBineHue wu
OTBEPIECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIJIOTA ILJIABJICHHUS.
[TapoobOpazoBanne u koHnmencamus. Mcmapenwe. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTO
JABJICHUSL.

BrnaxuocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUHU B TEIIOBBIX IIPOIIECCaXx.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



v

6
7
8.
9

10.
11.
12.
13.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Buael reronepenaymn.

OxnaxaeHue Npyu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHnH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMITEPATYPhl MPU TUIABJICHUH.
Mojenu TeIJIOBBIX ABUTaTEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B Oa/sIOHE HITIPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArPEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka runoOTE3bI JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHMsi BHYTPEHHEH OSHEpruM Tejla B pe3ysbTaTe
TEIJIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Onpenenenue yaeabHONU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTENILHOMN BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.
Onektpuzauusi Tena. [[Ba ponxa snexkTpuyeckux 3apsiioB. BzaummonelcTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS

3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TEIaMu).
Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHnun
CYNEepHo3ULMHU SEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTOSSHHOTO TOKA. JIEMCTBUS 2JIEKTPUYECKOrO0 TOKa (TEmIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 ydactka uend. [locienoBaTenbHOE U MApAIIEIbHOE COCTMHEHUE POBOTHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rmoje. MarauTHoe mojie 3eMJIM M €ro 3HaueHHe Ui KW3HH Ha 3emiie. OmNbIT
Opcrena. MarauTHoe moJie 3IEKTPUUEeCKOoro Toka. [lpumMeHeHue 3J1eKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmonib30BaHUWE  DJIEKTPOABUTATENEH B  TEXHUUYECKHUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnkn NOCTOAHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHrue HEBO3MOKHOCTH Pa3JCICHHS TOJI0COB MarHNUTa.

L X N ok~ WD E

I
N o 0 A W N R O

. MOI[GJ'H/IpOBaHI/Ie MarHUTHBIX IIOJICH ITOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUA 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHne HAIIPSKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAH TIOTEPEUYHOTO
CEUYEeHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
Onpenenenne MOIIHOCTH DJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU UX 00bEeTMHEHNN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neicTBUS MarHUTHOTO TTOJIS HA TIPOBOJHHUK C TOKOM.
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19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs M HaNpPABICHUS HWHAYKLIMOHHOTO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.
Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.
VYckopenune. PaBHoyckopeHHOe mpsiMoiinHelHoe JBuxkeHue. (CBoOoaHOE
nagenue. OnbiTel ['anumes.
PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHws.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.
ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.
Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HesecomocTs u nieperpysku.
PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHONW OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.
Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUXKEHHUE.
Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAs SHEPTUS TeMa, MOAHATOrO Ha
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.
Jemoncmpauuu.
1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS Te€Ja OTHOCUTEIHHO Pa3HBIX TEJ
OTCYETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3mepenne CKopoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBHKEHMUS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

HaGmronenue nBuxeHus Teia no OKpy>KHOCTH.

HalGmronenne MmexaHuyecKux sIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmonenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUKECHUU.

[Iepenaua nummysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca npu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHrne MEXaHHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHUH.
CoxpaHeHue MEXaHWUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MO 1CHCTBUEM
IPY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBKEHUU T10
HAKJIOHHOMU TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CHIIbI TPEHUS! TPU PABHOMEPHOM JIBH>KEHUU Teja Mo
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETIOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTHUU.

Paznen 9. Mexannueckue KojJe0aHus U BOJHBI.
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KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJiHBL. (CBOWMCTBA MeXaHWMYECKUX BOJH. [IpomonbHble W
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue koneGaHuii Ten MOJ AEWCTBUEM CHJBI TSDKECTH M CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.
HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OnbITBl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  IepHoja  KoyieOaHHi
IIPY’KUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DONEeKTPOMAarHUTHOE  MoJie.  DIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
ANEKTPOMArHuTHeIX BOJIH. IlIkama ayexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpomMarHuTHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

S L T
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbBIC IBIICHUSA.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpanenue cBeta. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cera. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon myyedt B iuH3e. OnTudeckas cucrema (poroarnmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[TomyueHnue n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

L 00 NGk WwWwN e

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMMOCTH yIJla OTPa)KEHHUS CBETOBOTO Jiyya OT yrijia
NaJCHUS.

2. W3yuenume xapakTepuCTUK M300paXKEHUS MIPEIMETa B INTIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBUCMMOCTHU yTJla MPEJIOMJIEHUSI CBETOBOIO Jiyda OT yria
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C IOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHnus. CTpoeHue aTOMHOIO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HM3zoronbsl.  PagmoakTtuBHBIE
npeBpaienus. [lepuon nmonypacmnanga aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepreruxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojmopoja.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpPEKOB: W3MEPEHHUE IHEPIUU YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOAY/IH IPEIHA3HAYEH JIJISi CUCTEMAaTHU3aI|H
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYEHUH BCEro Kypca (PU3WMKH, a Takke ISl MOJTOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITETbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBACTCS JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYCHHbIE 3HAHMs, pellaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMATBHO AEATETLHOCTHBIN XapaKkTep JaHHOTO pa3jieNia peaausyercs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:
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Ha OCHOBE [IOJIYYCHHBIX 3HAHUIl pacno3HaBaTh M HAY4YHO OOBSICHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoJiee BaXXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTUXKECHHE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHbIX PE3YIbTATOB.

B pesynbrare wu3yueHus (U3MKM HA YpPOBHE OCHOBHOTO OOILEro
oOpazoBaHus y o0ydaromierocst OyayT copMUpOBaHbI CIASAYIONIUE JIMYHOCTHBIC
pE3yJIbTAThI B YACTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — TPpOSBIECHHWE HHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHUIO
pOoCCcUiCKOM (pU3NUECKON HAYKH;

e — IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’KIaHCKOIO U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJAEHUH OOIIECTBEHHO
3HAYMMBIX M JTUYECKUX TpoOJieM, CBA3aHHBIX C TMPAKTUYECKUM
MIPUMEHECHHEM JOCTIKCHUN (DU3UKWY;

e — OCO3HaHHE BAXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B JAEATEIbHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIMTAHUS:

e — BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NUECKOIN HAYKHU: €€ rapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOIO MO3HAHMSA:

e — OCO3HAHME IIEHHOCTH (PU3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
ITO3HAHUS MUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTUH, BAXXHEHIIIEH COCTaBISIOIICH
KYJbTYpBIL;

e — pa3BHUTHE HAYYHOH JIFOOO3HATENBHOCTH, MHTEpECa K MCCIEN0BATEIHCKOMN
NEeATENbHOCTH;

e 5) (¢QopvmupoBaHus KyJbBTYPHl 3I0POBbSS H 3MOLHMOHAJIBLHOIO
0J1aronoJy4us:

e — OCO3HAaHHWE IIEHHOCTH O0e30macHOro oOpa3a XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)KHOCTU MpaBui O€30MacHOTO MOBEAECHUS Ha
TPaHCIOPTE, HA JIOPOTax, C AIEKTPUUYECKUM U TEIIOBBIM O000PYJIOBAaHUEM B
JOMAITHUX YCITOBUAX;

e — chOpMHPOBAHHOCTH HaBbIKa pedeKCHM, MPU3HAHWE CBOETO IpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

e 6) TPyI10BOI0 BOCIIMTAHMS:

e — AKTMBHOE Y4YaCTH€ B PELICHUU MPAKTUUECKUX 3a/Jad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluM, TOpoja, Kpas) TEXHOJOTMYECKOU U
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COIIMAIbHOM HAMpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHUCIE U (PU3HMUYECKUX
3HAHUM;

e — UHTEpEC K MPAKTUYECKOMY M3yUCHUIO MTpodecchil, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUA:

e — OpHUEHTAIlUMsi Ha NMPUMEHEHUE (PU3MYECKUX 3HAHUU Ui peIICHHs 3a7ad B
o0JlacTi OKpy’Karoled cpeabl, IIaHUPOBAHUS IOCTYNKOB W OIEHKH HX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEl Cpeibl;

e — OCO3HaHHUE TJIO0ATBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIEM U IMyTel uX
pelieHus;

e §8) ajanTanmum K M3MEHSIIOIUMCS YCJIOBHSAM COLUMAIBHOI U MPUPOTHOI
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICMCTBUM TPHU BBINOJTHEHUM HUCCICAOBAHUNM U
MIPOCKTOB (PUBMUECKON HAINPABICHHOCTH, OTKPBITOCTb OMNBITY W 3HAHUSIM

NIPYTHX;

e — TIOBBIIICHUE YPOBHSA CBOEH KOMIIETCHTHOCTH 4Yepe3 MPAKTHYCCKYIO
JESATEITBHOCTD;

e — TOTPeOHOCTH B (OPMHUPOBAHWUU HOBBIX 3HAHWH, B TOM YHCJIE
dbopMynupoBaTh HIEH, MOHATHUS, TUNOTE3bl O (PU3NYECKUX OOBEKTaX W
SBJICHUSX;

e — oOCO3HaHWe AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B
obnactu PpU3HKY;

e — IUIAHUPOBAHHME CBOETO PA3BUTHUS B NMPHUOOPETEHUHM HOBBIX (DU3UUYECKUX
3HAHUM;

e — CTPCMJIICHUC aHAJIU3UPOBATH U BBIABJIATH B3AUMOCBA3H IIPUPOHL, O6HIGCTBa
N 3KOHOMUKH, B TOM YHUCJIEC C UCIIOJIB30BaAaHUEM (1)I/ISI/II-I€CKI/IX 3H3HPII>1;

e — OLICHKAa CBOMX JECHUCTBUM C Y4ETOM BIIMSHUS Ha OKPYXAIOIIYK Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHs TporpamMmbl 1Mo (DU3MKE HAa YpOBHE OCHOBHOTO
obmero  oOpazoBanms y  oOywatomerocs  OyayT — copMuUpOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NI03HABATEILHBIC
YHUBEpCAIbHBIE Y4YeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
yueOHbIe JICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIC ICHCTBU.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC Y4eOHbIE IeMCTBHUS
Bba3oBble JJoruueckue JelcTBUA:
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BBISIBJISITh M XApaKTEpU30BaTh CYLIECTBEHHBIE NPU3HAKH OOBEKTOB
(s1BIEHUI);

YCTaHABIMBATh CYLIECTBEHHBIM NMpPH3HAK KiacCU(PUKALMU, OCHOBAHUS
1U1st 00001IEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B pPaccMaTpUBAEMbIX
(akTax, AaHHBIX M HAOJNIONECHUSX, OTHOCSIIMXCA K (U3HMUECKUM
SABJICHUSM;

BBISIBJISITH IPUYMHHO--CJIEICTBEHHbBIE CBSI3U NPU U3yUYEHUU (PU3NYECKUX
ABJIGHUA W TMPOILIECCOB, JelaThb BBIBOJAbI C  HCIOJIb30BAaHUEM
JNEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUH, BEIABUTATH TUIIOTE3BI O
B3aMMOCBS34X (PU3NUECKUX BEJIMYUH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pernieHus yuyeOHoW (usnyeckoi
3a/1auu (CpaBHEHUE HECKOJbKUX BApPUAHTOB pelIeHUs, BHIOOp Hambosee
MOJIXO/ISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh ~ BOMPOCHI  KaK  MCCIICIOBATCIIBCKUNA ~ HMHCTPYMEHT
TIO3HAHUS;

NPOBOJIUTH IO CAaMOCTOSITETLHO COCTaBJICHHOMY IIIaHY  OIIBIT,
HECIIOKHBI (PU3NYECKUI IKCIEPUMEHT, HEOOJBIIOE WCCIEIOBaHNE
(U3NIECKOTO SBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh U JIOCTOBEPHOCTH WH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;
CaMOCTOSITEIbHO  (OPMYJTHUpPOBATH OOOOIMICHWS W  BBIBOJABI  IIO
pe3yabTaTaM MpOBEIEHHOTO HAOIIOACHHUS, OTIBITA, HCCIICAOBAHNUS;
NPOTHO3UPOBATh BO3MOJKHOE JajbHEWIIee pa3BUTHE (DU3HMUECKHUX
IPOIIECCOB, a TaKXE BBIIBHTaTh IMPEAMONIOKCHHUSI 00 WX pPa3BUTHH B
HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3alPOCHI MPU MTOUCKE
1 0TOOpe MHPOPMAIIMK WK JAHHBIX C YIETOM MPEAJIOKEHHONU yIeOHOU
bu3ndeckoi 3a1a4m;

aHAM3UPOBATH, CUCTEMATU3UPOBATH " WHTEPIPETUPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYI0 (OpPMY TPEJCTABICHUS
nHGOPMAIMK W WIIIOCTPUPOBATH pEIIaeMble 3a/adyd HECIO0KHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSMU.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:

B X0/Ie 00CYXKJIeHHs] y4eOHOr0 Marepuana, pe3yJbTaToB Ja00paTOPHBIX
paboT U MPOEKTOB 3aJ1aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOIl TEMBbI
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Y BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE 3a/1aud U MOJIep>KaHKe
0J1aroKeaaTeIbHOCTH OOIICHHS,

COTIOCTABJISITh CBOM CYXKJICHHSI C CYXKACHUAMH APYTMX YYaCTHHKOB
Juasnora, 0OHapy>KUBaTh Pa3Iuyue U CXOJICTBO MO3UIIUIA;

BBIPQXXATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEJCTABIATh PE3YJIbTaThl BBIMIOJIHEHHOTO (PU3MYECKOTO
ombITa (AKCIEPUMEHTA, UCCIIECIOBAHMUSI, TIPOEKTA);

NOHUMATh W  HUCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHJAHOM U
WHJMBUIYaJTbHOH pabOThl TMPU PEHICHUU KOHKPETHOM (HU3NYECKOM
npo0JIeMBbl;

NpUHUMATh I1€JIM  COBMECTHOW  JIEITEIIbHOCTH, OPTaHU30BLIBATH
NedcTBUsT TO €€ JOCTHKEHHUIO: pacClpelesiaTh poJiM, OOCYXKIaTh
MPOIIECChl W PE3yJbTaThl COBMECTHON paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIIOJICH;

BBITIOJIHSITh CBOKO YacTh pa0OThI, IOCTUTAs KAYECTBEHHOTO pe3yjibTaTa
10 CBOEMY HAMPABJICHUIO U KOOPAUHUPYS CBOM JICUCTBUSA C JIPYyTUMU
YJIeHAMU KOMAaH/Ibl;

OILICHMBATh KAYECTBO CBOET0 BKJIAJia B OOIIMNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIECHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeiicTBUS

Camoopranuszanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YIEOHBIX CUTYalUAX, TPEOYIOMIHX
TUTSE petieHust GU3NIECKUX 3HAHMI;

OpPUEHTHPOBATBCA B PA3JIMYHBIX MOAXOJAaX MPUHATUS PEIICHUM
(MHIMBUAYAJIbHOE, IPUHATHE PELICHUSI B TPYIIE, NPUHATHE PEUICHUN
TPYIIION);

CaMOCTOSITEIILHO COCTAaBJISTh AITOPUTM perieHus (GU3HUECKON 3aaduu
WIM IUIaHA HCCIIEIOBAHUS C YYETOM HMMEIOLIUXCA PECYpPCOB H
COOCTBEHHBIX  BO3MOKHOCTEH, apryMEHTHpPOBaTh TMpeljiaracmbie
BAPUAHTHI PELICHUN;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh QJICKBATHYIO OIIEHKY CHUTyallUM U Tpejararb IJIaH e¢€
U3MEHEHUS,

OOBSICHSITh TMPUYUHBI JOCTHUKEHUS (HEAOCTHXKEHHS]) PE3yIbTaTOB
NEeATEeNbHOCTH, JaBaTh OLICHKY IPUOOPETEHHOMY OMBITY;
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e BHOCHUTbH KOPPEKTHUBHI B IEATEIBLHOCTH (B TOM YHCJIE€ B XOJ BBIIIOJHEHUS
(U3MYECKOr0 HCCIIEOBAaHUS WM I[POEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBILUXCS CHUTyallud, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LI U YCIOBUAM;

e CTaBUTbH c€0s HA MECTO JPYIOro 4eJOBeKa B XOJ€ CIOpa WIN JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;

e IMpPHU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHur (HU3NUECKUX 3a7ad
WU B YTBEPXKIACHUIX HA HAYYHBIC TEMBI U TAKOE JKE€ IIPABO APYyroro.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOydeHuss B 7 kJjacce NpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

. UCIIONIB30BaTh TMOHATHS: (U3UYECKUE W XUMHYECKHUE SIBJICHUS,
HaAOJI0/IeHNE, DKCTIEPUMEHT, MO/JIEJTb, TUIIOTE3a, €AMHUIILI (PU3UUECKUX BEJIUYUH,
aToM, MOJIEKyJla, arperaTHbie COCTOSIHUS BemlecTBa (TBEpPIOE, IKHUIKOE,
razoo0pasHoe), MEeXaHWYEeCKOe JBM)XKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
IPSMOJIMHEHHOE), TpPaeKTOpUs, paBHOJCHUCTByIoOmAs cuia, Jaedopmaius
(ynpyras, miacTu4eckasi), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

e  paznuyaTh sBieHUSA (nuddy3us, TEMIOBOE JABWIKEHHE YaCTHII
BEILIECTBA, PABHOMEPHOE JABWKCHUE, HEPABHOMEPHOE JBWKEHUE, WHEPIHS,
B3aMMO/JICMCTBUE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OChIO
BpallleHUs, Tepefaya AaBiICHUS TBEPABIMU TEJIaMU, >KUIAKOCTSIMU U Ta3aMu,
atMocepHOe JTaBJICHHUE, IIJIaBaHUE TEJ, IPEBPAICHUs MEXaHUICCKOU YHEPTUH )
0 ONHCAaHMI0 HWX XapAaKTEPHBIX CBOWCTB H HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SBIICHHE,

e  pacmo3HaBaTh MPOSBICHHUE W3YYCHHBIX (U3UYCCKUX SBJICHUNA B
OKpY’KaroIeM MHpE, B TOM 4Hucie (HU3NUSCKUE SBICHUS B IIPUPOJES: MPUMEPHI
JIBUKECHUS C PAa3JINYHBIMUA CKOPOCTSIMM B KUBOW M HE)KMUBOU MPHUPOJIE, IEUCTBUE
CHJIBI TPCHHUS B IIPUPO/IC M TEXHUKE, BIUSHUE aTMOC(EPHOT0 JaBIICHUS Ha )KUBOM
OpraHu3M, IUIaBaHWE PHIO, phIYard B TEJ€ YEJIOBEKa, MPHU 3TOM IMEPEBOIUTH
MPaKTHYECKYI0 3aJady B Yy4eOHYIO, BBIJICIATh CYIIICCTBCHHBIC CBOMCTBA
(mpu3HaKM) GU3HUECKUX SBICHUA;,

. OMHCBHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3NYECKUE SIBICHUSA,
HCTONB3Ys (pu3ndeckue BeInUuHbI (Macca, 00bEM, IIJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEIIHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIa TSKECTH, BEC Tela,
cuja TpeHwus, JaBlieHHE (TBEPIOro Tena, *KUIKOCTH, Ta3a), BHITATKUBAOIIAs
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CUJIa, MexaHudeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (PUIMEHT TOJE3HOro  JACHCTBUS ~ MEXaHU3MOB, KHHETHYECKas M
MOTEHLMAJIbHASI YHEPTUs), IPU ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKHIA
CMBIC]I HMCHOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS M EAMHUIBI (PU3MUECKUX
BEJIMYMH, HAXOUTh (POPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C
IPYTMMH  BEJIMYMHAMH, CTPOUTH TIpa@UKM HM3YYEHHBIX 3aBUCUMOCTEM
(bU3UYECKUX BETUYNH;

e  XapakTepU30BaThb CBOMCTBA TeJ, (U3MUECKHE SIBJICHHUS U MPOLIECCHI,
UCIIONIB3Ys TIpaBUJIa CIOKEHUS CUII (BIIOJIb OJTHOM TIpsiMO), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBWIO paBHOBecUs pbluara (0JI0Ka), «30J10TOE
NPaBWIO» MEXaHUKH, 3aKOH COXpPaHEHHUs MEXaHHUYECKOW SHEpruu, NpU 3TOM
JaBaTh CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTeMaTH4eCKOe
BBIPAYKEHUE;

e  OOBACHATH (PU3MUYECKHE SBIICHUSA, MPOLIECCHl M CBOMCTBA Tell, B TOM
Yyclie U B KOHTEKCTE CHUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh MPUYMHHO--CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX IIaroB € OMOpOM Ha 1-2 H3y4eHHBIX CBOWCTBA (PUIMYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

e  pemaTh pacy€THbIe 3a7ayd B 1—2 AEHCTBUS, MCHONB3Ys 3aKOHBI U
(dbopMyIbl, CBsI3bIBAIOIINE (PU3MUYECKUE BEJIMUMHBI: HA OCHOBE aHAIN3a yCIOBUS
3a/layu 3aMuChIBaTh KPATKOE YCJIOBUE, TOJCTABIATh (U3HUUECKUE BEJIMYUHBI B
(bopMyIIBI ¥ TPOBOUTH PACUETHI, HAXOJAUTH CIIPABOYHBIE IaHHBIE, HEOOXOANMbIE
JUISL pellleHus] 3a/ad, OICHUBATh PEATHCTHUYHOCThH IMOIYYEeHHON (u3ndyeckoi
BEJIMYUHBI;

e  pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(¢u3nYecKux METO/I0B, B OINHCAHUU HCCIEIOBAHUS BBIACIATH IPOBEPSIEMOE
MpEeANnoJIokKEeHNEe (TUMOTE3y), pa3ivyaTh U HHTEPHPETUPOBATH IMOJTYYECHHBIH
pEe3yNbTaT, HAXOAUTh OIMMOKM B XOJIe OIbITA, JEJIaTh BBIBOJABI IO €r0
pe3yibpTaTam;

e  TMPOBOJWUTH OMNBITHI TO HAOIIOACHUIO (PUBNYECKUX SBICHUA WIH
¢u3nyeckux CBONCTB Ten: (OPMYIHUPOBATHh IMPOBEPSEMBIE IPEANONIOKECHUS,
coOupaTh YCTAaHOBKY U3 MPEATI0KEHHOTO 000PYyI0BaHUS, 3aIIUCHIBATH X0 OTbITa
1 (OpPMYIHPOBATH BHIBOIBL;

e  BBINOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MacChl Tena,
00b€Ma, CWJIbl U TeMIEpaTyphl C UCIOJB30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX
MpuOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aaHHON aOCOTIOTHOM
MOrPENTHOCTH U3MEPEHU;
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e  TMPOBOJUTH MCCIEIOBAaHUE 3aBUCUMOCTH OJHOM  (hU3MUECKOI
BEJIMYUHBI OT JPYrod C UCIOJIb30BAHUEM MPSIMBIX HU3MEpPEHUH (3aBUCUMOCTH
IyTH pABHOMEPHO JBMXKYILIETOCS T€JIa OT BPEMEHHU JBUKCHUS TEJA, CUIIbI TPEHUS
CKOJBXKEHUSI OT Beca Teja, KadecTBa OOpabOTKU TIOBEPXHOCTEM Tel U
HE3aBUCUMOCTU CHJIBI TPEHHUS OT IUIOMIAAM CONPUKOCHOBEHUS TEN, CHUJIIbI
YOPYrOCTH OT Y/UIMHEHUS NPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT O0BEMA
MOTPYKEHHOM YaCTHU TeJa U OT IUIOTHOCTHU KHUJKOCTH, €€ HE3aBUCHUMOCTH OT
IJIOTHOCTHU TeJ1a, OT TNIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM IJIaBaHUs
TeJ, yYCJIOBUM paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHUU
y4eOHOT0 UCCIIeIOBAHUSI, COOMPATH YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CICAYS
PEIJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJIYUYEHHON 3aBUCUMOCTHU
bU3UYEeCKUX BEJIMYMH B BUJE MPEIJIOKEHHBIX Tabuuil U rpaduKoB, IENaTh
BBIBO/IBI 110 PE3yJibTaTaM UCCIEIOBAHUS;

e  TIPOBOJIUTH KOCBEHHBIE U3MEPCHUS (PU3HMUECCKUX BEIUYHUH (IJIOTHOCTH
BEILIECTBA XHUJKOCTH M TBEPAOTO TEja, CUja TPEHUS CKOJIbXEHUS, JTaBICHUE
BO3/1yXa, BBHITAJIKMBAIOIIASl CUJA, ACHUCTBYIOIIAsI HA MOTPYKEHHOE B JKUJIKOCTh
TENO, KOA(P(GUIMEHT IMOJIE3HOTO JEWCTBUS TMPOCTBIX MEXAHU3MOB), CIEIYs
NPEIJIO)KEHHON HHCTPYKUMHU: TIPU  BBINOJHEHUH HM3MEpPEeHUN coOupath
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOW BEJINYMHBI,

e coOmomaTh TpaBWJia TEXHUKH OE€30MAaCHOCTH IpuU paboTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

e  YKa3bIBaTh IPUHIUIIBI ACHUCTBUS MPUOOPOB U TEXHUUECKUX YCTPONCTB:
BEChI, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIIMECS COCYbI, OapoMeTp, pblyar,
MOJIBWKHBIN M HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

e  XapaKTEepH30BaTh NPUHIMIIBI JCHUCTBUS H3YyUYECHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMKcaHus (B TOM YKCIe: MOAIINITHUKH,
YCTPOMCTBO BOJOIIPOBOJA, THAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMED,
MOPITHEBON HACOC, apEOMETP), UCIONB3Ysl 3HAHUS O CBOMCTBAX (HHU3MYECKUX
SBJICHUN U HEOOXoauMbIe (pr3ndecKre 3aKOHBI 1 3aKOHOMEPHOCTH;

e  TMPUBOAUTH TMpUMEPH (HAXOAUTh HHPOPMAIMIO O TMPUMEPaXx)
MPAKTUYECKOTO HWCIOJIB30BaHUS (PU3NYECKUX 3HAHWHA B TIOBCEIHEBHOW KU3HU
st obecrieueHust 6€30MacHOCTH MPU 00paIeHn: ¢ TPUOOPAMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOJEHUS HOPM 3KOJIOTHYECKOIO
MOBEJICHUS B OKPYKAKOIIEH Cpee;

e  OCYWIECTBISITH OTOOpP HMCTOYHMKOB HHPopmanuu B HHTepHeTe B
COOTBETCTBUM C 33JJaHHBIM MOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCSA

24



3HaHUW U MYTEM CPaBHEHHUS Pa3IMYHBIX MCTOYHUKOB BBIICTATH HH(OPMAIIHIO,
KOTOpas SIBISIETCS MPOTUBOPEUNBON UM MOXKET OBITH HEOCTOBEPHOM;

e  HUCHONB30BaTh TMPHU BBITIOJHEHUU YUYEOHBIX 3aJaHUN HAy4YHO--
MOMYJSPHYIO JTUTEPATypy PU3NYECKOTO CONEPKaHus, CIIPaBOYHbIC MaTepHAIbI,
pecypcbl cetn VHTepHeT, BiajeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHYOPMAUU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;

e  CO37aBaTh COOCTBEHHBIC KPAaTKHE MUChbMEHHBIC M YCTHBIE COOOIECHUS
Ha OCHOBE 2—3 HCTOYHUKOB HMH(MOpManuu (U3NYECKOTO COJEPKaHUs, B TOM
qrcie MyOJUYHO JIenaTh KpaTKhe COOOIIEHHWs O pe3ysibTaTax MPOEKTOB WU
y4eOHBIX HCCIICIOBAHWA, TPU ITOM TPAMOTHO WCIOIB30BaTh HW3YYCHHBIN
NOHATUHHBIA  ammapar Kypca (HU3UKH, COMPOBOXAATh  BBICTYIJICHHE
IIPE3CHTAlNEN;

e  IIpH BBINIOJIHEHUU YYEOHBIX TPOSKTOB U UCCIICAOBAHUHN pacTpeIelisiTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMU 33/1a4aMHU, CICIUTH 32
BBITTOJITHEHUEM TUIaHA JIEHCTBUH, aJeKBATHO OIIGHWBATh COOCTBEHHBIA BKJIAI B
JESTENFHOCTh TPYNIbBI, BBICTPAMBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE,
YUUTBIBAasi MHEHUE OKPY>KaIOILHX.

K xoHny oOyueHuss B 8 kJiacce INpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD y O0YyHAIOIIUXCSI YMEHUI:

e  UCHOJB30BaTh IOHATHUS: Macca U pa3Mepbl MOJIEKYN, TEIJIOBOE
JABIDKEHHE aTOMOB UM MOJIEKYJ, arperatHble COCTOSIHUS — BEIIECTBa,
KpHUCTaJUIMYECKUe M aMop(HbIE Tena, HACHIEHHBIM W HEHACHIIEHHBIN Map,
BJIIAKHOCTH BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOI JBUTATENb,
AJIEMEHTApPHBIN SJEKTPUUECKUN 3apsll, IJIEKTPUUYECKOE I0JIe, MPOBOAHUKU U
JOUBJIEKTPUKH, TIOCTOSIHHBIN IEKTPUUYECKUN TOK, MArHUTHOE T10JIE;

e  pa3nmuuaTh  sBIEHUSA  (TEIUIOBOE  pacUIMpeHHe U CXKaTue,
TeIUIonepeaaya, TEIUIOBOE PAaBHOBECHE, CMadyMBaHME, KaNWUISPHbBIC SBICHHUS,
UCIIapeHue, KOHJEHCAlMs, IUIaBJIEHUE, KpHUcTauin3anus (OTBEpAECBaHUE),
KUAIIEHUE, Terulonepenaya (TEIJIONPOBOJHOCTh, KOHBEKUUS, W3IIyYCHHUE),
AIIEKTpHU3alUsl Tell, B3aUMOACUCTBUE 3apsi/IOB, AEUCTBUS AJIEKTPUUECKOIO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICHICTBHE MarHUTOB, J€HCTBHE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, JJIEKTPOMArHWTHAs HWHAYKLHKSA) MO OMHCAHHUIO HX
XapaKTEePHbIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JIaHHOE
dusnueckoe sBICHUE;

e  pacmo3HaBaTh TMPOSABICHHWE W3YYCHHBIX (PU3UUYECKUX SBICHUN B
OKpY)XaloIlleM MHupe, B TOM uYucie (U3NUECKue SBICHUS B TMPUPOE:
MOBEPXHOCTHOE HATSHKEHHE U KAMMJUISIPHBIC SIBICHUS B MPUPOJE, KPUCTAILIBI B
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npupoae, wusznydeHue ConHLa, 3amMep3aHUe BOJOEMOB, MOPCKHE OpH3bI,
o0Opa3oBaHueE POChI, TyMaHa, UHEs, CHEra, JJIEKTPUUYECKHE BJICHUS B aTMOcdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE M0JIe 3eMIIH, Aper(d MO0COoB,
pPOJIb MarHWTHOI'O TOJS Ui >KM3HM Ha 3emile, NOJIIPHOE CHUSHHE, IIPU 3TOM
NEPEeBOIUTh NPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) PU3HUECKUX SBICHUM;

e  OIKCHIBATh H3y4YEHHbIE CBOHCTBA Tel U (PU3MYECKUE SIBICHMUS,
UCTIONB3Yd (U3WYECKHE BEJMYMHBI (TeMIeparypa, BHYTPEHHSS OSHEprus,
KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA
IUTABJICHUS, y/eNbHAs TEII0Ta NapooOpa3oBaHus, yAelbHAs TEIJI0Ta CrOpaHus
TOIUIMBA,  KOA((UIMEHT  TMOJIE3HOT0  JACUCTBHS  TEIJIOBOM  MAalllMHBI,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3/1YyXa, JJIEKTPUYECKUM 3apsj, CHiIa TOKa,
AIEKTPUUYECKOE  HANPSHKEHUE, CONPOTHUBICHUE  NPOBOJIHMKA,  YJEJIBHOE
COMPOTHUBIICHHE BEIIECTBA, pabOTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MpHU
OMMCAHUM MPABUIBHO TPAKTOBATHh (PU3NYECKUI CMBICI UCTIOIb3YEMBIX BETUUHH,
o0O3HaueHUsT W eIUHUIBl (U3MUECKUX BEJIWYMH, HAXOAUTHh (OpMYIIbI,
CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMU BEJIIMYMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

e  XapaKTepH30BaThb CBOMCTBA TeJ, (U3UUECKHE SIBJICHHUS U IMPOLIECCHI,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKONH TEOpUH
CTpOEHUSI BEIECTBA, MPUHIMUII CYNEPIO3UIMK ToJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsga, 3akoH Oma s yyacTka LENH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUsI SHEPTUHU, MPU STOM JaBaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3AMKCHIBATH €0 MaTEMAaTUYECKOE BhIPAKEHNUE;

e  OOBACHATH (HU3MUECKUE MPOLIECCH M CBOMCTBA TEJl, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyalludl IpPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATH
PUYUHHO-CIIEICTBEHHbIE CBA3M, CTPOUTHh OOBICHEHHWE U3 1—2 JOTHYECKHX
aroB ¢ omopod Ha 1-2 U3y4YEeHHBIX CBOWCTBA (UIMUECKUX SIBICHHM,
(Gu3nYecKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e  pemaTh pacy€THbIC 3a1a4d B 2—3 JACHCTBUSA, UCHOJB3YS 3aKOHBI U
Gopmybl, cBsI3bIBatONINe (PU3NMUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCJIOBUS
3a/layd 3alHChIBaTh KPAaTKOE YCJIOBHME, BBISABISATH HENOCTATOK JAHHBIX IS
pelieHusi 3agaud, BbIOMpaTh 3aKOHBI U (HOPMYINbI, HEOOXoauMble i €&
pelleHusl, NPOBOAMTH pacy€Tbl W CpPaBHUBATh IIOJYYEHHOE 3HAYEHHUE
(pu3HUECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;

e  pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh HPH MOMOILH
(u3HUeCKMX METOJIOB, UCIHOJIb3ys] OINUCAaHUE MCCIEIOBAaHUsA, BBIICIATD
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MIPOBEPsIeMOE MPEATIONOKEHHE, OIEHUBATh MPABHJIBHOCTD MOPSIKA TPOBEICHUS
WCCJICIOBAHMUS, JISTIaTh BBIBOIBI,

e  TPOBOJWUTH OMBITHI TO HAOTIOACHUIO (PU3NYECKUX SBJICHUA WIH
(Gu3HUECKHX CBOWCTB TeNl (KaMWUISAPHBIC SIBICHHS, 3aBHCHUMOCTH JIaBJICHUS
BO3JyXa OT ero 00b&Ma, TeMmIepaTypbl, CKOPOCTH MpoIlecca OCTBHIBAaHUS U
HarpeBaHusi TPU M3IYUYCHHH OT I[IBeTa W3Jydarolieil (MOTIonaroiei)
MMOBEPXHOCTH, CKOPOCTh WCHApCHHUS BOJBI OT TEMIIEPATyphl JKHIKOCTH W
wiomaau e TMOBEPXHOCTH, OJJIGKTPU3AlMs Tel W B3aWMOJCHCTBHE
ANEKTPUYECKUX  3apsJioB,  B3aUMOJICHCTBHE  IOCTOSIHHBIX ~ MAarHUTOB,
BU3YaJIU3allis MAarHUTHBIX MOJICH MTOCTOSTHHBIX MAaTHUTOB, IEHCTBUS MAarHUTHOTO
NoJis HAa TPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa, CBOHCTBA
AJNICKTPOABUTATENISI TIOCTOSSHHOTO TOKa):  (OPMYJIHMPOBATH  MPOBEPSIEMBIC
NPEIONOKEHHUS, COOMpaTh YCTAaHOBKY W3 TPEUIOKECHHOTO 000pYyI0BaHMUS,
OIMCHIBAThH XOJI OTBITA U (HOPMYIUPOBATH BHIBO/IBI,

e  BBINOJHATH TMPSMBIC WM3MEPEHHUS TEMIIEPATYPbl, OTHOCHTCIBHOU
BJIQKHOCTH BO3]lyXa, CHJIbI TOKA, HANIPSDKCHHS C MCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOpOB ¥ JAaTYMKOB (M3MYECKUX BEJIWYMH, CpPaBHUBATH PE3yJIbTaThl
MU3MEPEHHI ¢ yIETOM 3aJaHHOW a0COIIOTHON MOTPEITHOCTH;

e  TPOBOJWTH HCCIICNOBAaHWE 3aBUCUMOCTH  OJIHOW  (PU3MUEeCKOU
BEJIMYUHBI OT JPYTOH C HMCIIOJIB30BAHUEM MPSMBIX HM3MEpPEHUH (3aBUCHMOCTH
COIIPOTHUBIICHHSI TPOBOJHHUKA OT €T0 JUTHHBI, IIONIaJH TIONEPEYHOTO CEUCHHS U
yIETBHOTO COMPOTHBIICHHS BEIIECTBA MPOBOHUKA, CHIIBI TOKA, HIYIIETO Yepes3
IPOBOJIHUK, OT HAIIPSDKEHUS Ha IPOBOTHUKE, UCCIICIOBAHKE TIOCIICIOBATEILHOTO
U TapajuIeIbHOTO COCIWHEHWH TPOBOJHHUKOB): TUIAHUPOBATH HCCIICIOBAaHUE,
cOOMpAaTh YCTAHOBKY U BBIMIOJIHATH H3MEPEHUS, CIICIYs TPEUI0KCHHOMY IUIaHy,
¢uKcHpoBaTH PE3YNHTATHl MOJYYECHHOM 3aBUCUMOCTH B BHAEC TaOMUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BAHMUS;

e  TPOBOJUTH KOCBEHHBIC M3MEpPEHUsI (QU3MUECKUX BeIWYHH (yIelabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHHE IMPOBOJHUKA, paboTa W MOIHOCTH
AIEKTPUUECKOTO TOKa): TUTAHUPOBATH U3MEpEHUs, coOupath
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIEAys MPEIIOKCHHOW WHCTPYKIUU, W
BBIYHCIISATH 3HAYCHHUE BEIINYUHBI,

e coOmromaTh TIpaBWJIa TEXHUKH OE€30MacCHOCTH TpuU paboTe ¢
1ab0opaTOPHBIM 000PYIOBAHUEM;

e  XapakTEepW30BaTh NPHUHIUILI JACHCTBUS HM3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha WX OMUCAaHWA (B TOM YHCIIE: CHCTEMa
OTOIUICHHSI JOMOB, TUTPOMETp, TapoBas TypOWHA, amMIepMeTp, BOJIBTMETD,
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CUETUYMK  DJIEKTPUYECKOM  SHEPIrUH, DJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
HarpeBaTEIbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPENOXPAHUTENHN, JJIEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SBICHUH UM HEOOXOAUMBIE
(uznueckre 3aKOHOMEPHOCTH;

e  pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U MU3MEPUTEIbHbIE
MpUOOpPHl IO CX€MaM M CXEMaTHYHBIM PUCYHKaM (KUJAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBUraTelb BHYTPEHHErO CrOpaHws,
ANIEKTPOCKOI, PEOCTaT), COCTABISITH CXEMbl JJEKTPUUYECKUX Lened ¢
NOCJIEIOBATEeNIbHBIM U TMapajyiebHbIM COEIWHEHUEM 3JEMEHTOB, pa3iinyas
yCIIOBHBbIE 0003HAYEHUS HIIEMEHTOB 3JEKTPUUECKUX 1LIETICH;

e  TPUBOAUTHL TpUMEPH (HAXOAUTh WH(OOPMAIMIO O MpPUMEpPax)
NPAKTUYECKOTO MCIOJIb30BaHUS (DU3MUYECKUX 3HAHUW B MOBCEIHEBHOM KU3HU
st obecrieueHuns: 0€30MacHOCTH MPU 00pallleHuy ¢ TPUOOPAMH U TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3I0POBBS M COOJIIOJICHUS HOPM 3KOJIOTMYECKOTrO
MOBEJICHUSI B OKpYKaloLIeH cpelie;

e  OCYIIECTBIATH IMOUCK HHPOpMaUUU (UIUYECKOTO COJIEpKAHUSI B
WuTepHere, Ha OCHOBE HUMEIOIIMXCA 3HAHUW U TNYyTEM CpaBHEHUSA
JOTIOTHUTENIBHBIX HCTOYHHUKOB BBIACIATh HHGPOPMAIIMIO, KOTOpAasl SBISETCS
IPOTUBOPEUUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

e  HCHOJb30BaTh TMPU BBHINOJHEHWHM YYE€OHBIX 3aJaHUl Hay4yHO-
-TIOMYJIIPHYIO JTUTEPATypy HU3HUUECKOr0 COJEPKaHus, CIIPAaBOYHbIE MaTepUaIbI,
pecypcel cetn MHTepHer, BiajeTh NpuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

e  CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHNUS,
00001ast ”HPOPMAIIKIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUUECKOTO COEPKaHNUSA,
B TOM YHCJIE€ MyOJWYHO TIPEACTABIATh PE3YNbTaThl TPOCKTHOW WM
UCCIIEIOBATENbCKON  JEATEIbHOCTH, MpPU 3TOM TPaMOTHO HCIOJIb30BATh
W3YYCHHBI MOHATHUIHBIN ammapaT Kypca (pU3uKu, COPOBOXKIATH BHICTYIUICHHE
MpE3CHTALNEN;

e  TPU BBIMOJHECHUU YYEOHBIX MPOCKTOB W HMCCICIOBAHUN (PU3NUECKHUX
MPOLIECCOB  pacHpeneNiaTh OO0sI3aHHOCTH B TPyHIe B COOTBETCTBHUHU C
MOCTaBJICHHBIMU 3a/lauaMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHa JEUCTBUU H
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBAaThb COOCTBEHHBIM BKJIaJ B
NEATeNbHOCTh TPYMIbl, BBICTPANBAaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBUE,
MPOSIBIISi TOTOBHOCTD pa3peniaTth KOHQIUKTHIL.
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K kxoHny oOyuenus B 9 kjiacce mpeIMETHbBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e HCIOJIb30BaThb TMOHSATHS: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKa,
TPAEKTOpPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBIKEHUS, Jedopmarius
(ympyrasi, mjgacTHYecKasi), TpPEHHE, LEHTPOCTPEMHUTEIbHOE  YCKOPEHHE,
HEBECOMOCTb U MEPErpy3Ku, HEHTP TAKECTU, aOCOIIOTHO TBEPAOE TENO, LEHTP
TSKECTH TBEPJIOTO TEJa, pABHOBECUE, MEXaHUYECKUE KOJIeOaHUs U BOJHBI, 3BYK,
uHQpa3ByK U YJIbTPa3BYK, AIIEKTPOMArHUTHBIC BOJIHBI,  IIKajia
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTH, CIEKTpPbI
UCIyCKaHUsl W TOIJIOLIEHUs, anbda-, 6eTta- U raMMa-u3iydeHHs, H30TOIIbI,
sJiepHasi SHEPreTUKa;

e pa3nHuuaTh SABJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBI)KEHUE, CBOOOIHOE IMaJIeHUe
TeJN, PABHOMEPHOE [IBIDKEHHE TI0 OKPY>KHOCTH, B3aUMOJCIHCTBUE T,
pEaKkTMBHOE  JBWXKEHHUE, KojebaTrenpHOE JBIDKEHHME  (3aTyxaloume |
BBIHYXKJICHHBIE KOJeOaHMsI), pe30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE 3BYKA,
IPSIMOJIMHENHOE pAaCIpPOCTPAHEHHUE, OTPAKEHNUE U MPEJIOMIICHHE CBETA, MOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKEHUE OEJI0ro CBeTa B CIIEKTP U CIOKEHUE
CIEKTPAJIbHBIX IIBETOB, AHMCIEPCUSl CBETa, E€CTECTBEHHAs pPaJWOaKTUBHOCTb,
BO3HMKHOBEHUE JIMHEMYATOrO CHEKTpa W3JIY4YEHHsA) [0 ONHCAHUI0 HX
XapaKTEPHBbIX CBOWCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOUIUX [aHHOE
bu3uYecKoe SIBICHUE;

e pAacmo3HaBaTh TMPOSIBICHUE W3YYCHHBIX (U3HUECKUX SIBICHHH B
OKpYyXaroieM Mupe (B TOM uuciie (pusudeckue SBICHUS B IPUPOJIE: IPUIIUBHI U
OTJIUBBI, ABMkKEHNE TUIaHET COJTHEUHOM CUCTEMBI, PEAKTUBHOE JIBHXKEHHUE KUBBIX
OpraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMH, 3€MIIETPACEHUE, CEUCMUYECKUE
BOJHBI, I[yHaMH, 03XO, I[IBETa Te€J, ONTHYECKHE SBICHHUS B MPUPOJE,
Ouonoruyeckoe AeMcTBUE BUIUMOTO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
U3ITYYCHUN, €CTECTBCHHBIM PpaJUOAKTUBHBIN (OH, KOCMHUYECKHE JIYYH,
PaIMOaKTUBHOE U3TYyYEHHE MPUPOJIHBIX MUHEPAIOB, NEUCTBUE PAUOAKTUBHBIX
M3JIy4YEHU Ha OpraHuW3M YeJOBEKa), MPU ITOM IMEPEBOJUTH MPAKTHUYECKYIO
3a/1a4y B Y4E€OHYI0, BBIJIENATH CYIIIECTBEHHbIE CBOMCTBA (MTPU3HAKH ) (PU3NUECKUX
SIBJICHUM;

e ONWCHIBAaTh W3YyYCHHBIE CBOWCTBA Ten W (pU3MYECKUE SBIICHHS,
UCTONb3Ys (PU3NYECKUE BEJIMYMHBI (CPEIHSSE 1 MTHOBEHHAs CKOPOCTh Tella P
HEPAaBHOMEPHOM JBWXKEHUM, YCKOpPEHHUE, TNepeMelleHrne, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHHUS, CUJIA YIIPYTOCTH, CHJIA TSAKECTH, YCKOPEHUE CBOOOIHOTO
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MaJieHusi, BeC Tejia, UMITYJIbC Tella, UMIYJIbC CUJIbI, MEXaHUuyeckass paboTa u
MOIITHOCTh, MOTEHIMAJbHAS SHEPrusi Teja, MOJHITOrO HaJ TMOBEPXHOCTHIO
3eMJIM, TOTEHIMAJIbHAS YHEPTUsl CXKATOM MPYKUHBI, KUHETHYECKas IHEPrusl,
MOJTHAs MEXaHUYECKasl SHEPrus, MEPHUOJl U YacToTa KoyseOaHui, JJIMHA BOJIHBI,
IPOMKOCTh 3BYyKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIICHUS
cpenbl), TpPU ONHUCAHWUU TPABUIBLHO TPAKTOBaTh (DUIUYECKUN  CMBICIH
WCIIOIb3YEMbIX BEIMYMH, O0O3HAYEHUS U EAUHUIBI (PU3MUYECKUX BEJIUYMH,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMU
BEJIMYMHAMH, CTPOUTH TpPaPUKH H3YUYEHHBIX 3aBUCUMOCTEH (U3UUYECKHUX
BEJINYWH;

e  XapaKTEepU30BaTh CBOMCTBA Tej, (PU3MYECKHUE SIBJICHUS U TMPOIECCHI,
UCIIOJIB3YS 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIUTT
CYNEPIO3UIIMA CUJI, IPUHIIUIT OTHOCUTENbHOCTH ['anmunes, 3akoHbsl HbioTOHA,
3aKOH COXPAaHEHUsS HUMITYJIbCA, 3aKOHBl OTPAXEHUS W TIPEJIOMJICHUS CBETA,
3aKOHBI COXPAHECHHS 3apsJ0BOTO U MACCOBOT'O YHCEN TMPHU SJICPHBIX PEaKIHIX,
Ipyu 3TOM JiaBaTh CJOBECHYIO (OPMYJIHUPOBKY 3aKOHAa M 3allUCHIBATH €r0
MaTEMaTUYECKOE BHIPAKEHUE;

e OOBACHATH (PM3MUECKHUE TMPOIECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluii TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE M3 2—3 JIOTUYECKUX
IaroB ¢ Omnopod Ha 2-3 uU3y4YEHHBIX CBOWCTBA (PUBMYECKUX SIBICHH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemaTrh pacu€THBIC 3a7auM (ONMUpalolIUecs Ha CcuUcTeMy Hu3 2-—3
YPaBHEHHI), HCIOIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIONINE (U3HUECKHUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4M 3alIUCHIBATh KPATKOE YCIOBHE,
BBISIBIISITh HEJOCTAIONINE WM H30BITOYHBIC JaHHBIC, BHIOMpPATh 3aKOHBI M
dbopMyIbl, HEOOXOMUMBIE ISl pEIIeHUs, MPOBOJUTH PACUETHl M OICHUBATH
PEATMCTUYHOCTH TOTYYEHHOTO 3HAUCHUS (PU3NYECKOI BEITMUNHBI;

e pacrno3HaBaTh MNPOOJEMBbI, KOTOpPbIE MOXXHO PEUIUTh MHpPH [OMOIIU
¢u3nuecknx METOJIOB, UCIOJb3ysd ONUCAHUE WCCIENOBAaHUsA, BBIICIATDH
MPOBEPSIEMOE MPEIOI0KEHHUE, OLIEHUBATh MPABUIBHOCTD MOPsJIKa TPOBEACHUS
MCCIIEIOBAHUS, 1€JIaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3YIbTAThl HAOIIOEHUN U
OTBITOB;

e TIPOBOAUTH OMBITHI TO HAOMIOMEHNIO (U3NYECKUX SBICHUN WIH
du3nUYecKkux CBOMCTB Ten (W3yuyeHue BTOporo 3akoHa HblOoTOHa, 3akoHa
COXpaHEHHUsI SHEPTUH, 3aBUCUMOCTb IepUojia KoieOaHU NPy KUHHOTO MassTHUKA
OT MAacChl Ipy3a U )KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT AMIUIUTYIbl MaJIbIX
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KoneOaHuil, TPSIMOJMHEWHOE pPAaCIpOCTPaHEHHE CBETa, pPa3lIoKeHHE Oenoro
CBETa B CIIEKTP, U3yUYEHUE CBOWCTB U300paKEHUS B TNIOCKOM 3€pKaJie U CBOMCTB
n300paxkeHus MpeaMeTra B coOuparoliei JMH3e, HAOMIOJEHHUE CIUIONIHBIX U
JMHEHYATBIX CIIEKTPOB HM3IIYYCHHUS): CAMOCTOSITEILHO COOMpaTh YCTaHOBKY M3
U30BITOYHOTO HAOOpa 00OPYI0BaHNUS, OMMCHIBATH X0/ OMBITA U €r0 PEe3yIbTaTHhI,
dbopMyIHUpPOBATH BHIBOIBI;

e TMPOBOAUTH TPU HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
oTIpesieNisisi CpeAHee 3HAYCHHE M3MepsieMOol BEMWYHHBI ((POKYCHOE PacCcTOSHUE
coOuparouieii  JUH3bI), OOOCHOBBIBaTH  BBIOOpP  cmocoba  HU3MEpEeHHs
(M3MepuUTeNbHOro Mpubdopa);

e TPOBOJUTH HCCIIEJIOBAHWE 3aBUCHUMOCTEH (DHU3MUECKUX BEIHUYUH C
UCTIOJB30BAaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTh MyTH OT BPEMEHHU MpH
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HadalbHOH CKOpPOCTH, MEpHojaa KoJjeOaHui
MaTeMaTUYECKOTO MasTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS
CBETa OT yIJia MajJeHUs M yriia MPeIOMIICHUSI OT yriia TaJIeHus): TUIAHUPOBATh
UCCIICJIOBaHNE, CAMOCTOATEIBHO  COOUpATh  YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl TIOJTYYCHHON 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHJIE TaOIHIl U
rpaduKoB, AeNaTh BBIBOIBI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

e TPOBOJUTH KOCBEHHBIE HM3MEpPEHUs (U3NUYECKUX BEITUYHMH (CpemHss
CKOPOCTh M YCKOPEHHE Tella NMPH PaBHOYCKOPCHHOM JBWKCHUH, YCKOPCHHE
CBOOOJTHOTO MAJCHHSI, )KECTKOCTD MPY>KUHBI, KOOPPUITUSHT TPEHUS CKOJIBKEHHUS,
MexaHu4yeckas paboTa M MOIIHOCTh, YacTOoTa H TEPHOJ KojeOaHuM
MaTEeMAaTUICCKOTO U MPYXHUHHOT'O MasTHHKOB, ONTHYECKAs CHJIa COOMpAroNIei
JWH3BL, PATUOAKTHBHBIA  (OH): IUIAHUPOBATH HM3MEPEHHUs, COOUpaTh
OKCIIEPUMEHTATBHYIO  YCTAHOBKY W BBIIOJIHATH  W3MEPEHHS,  CIEHys
MPEIIOKEHHON WHCTPYKIINH, BRIYUCIISATH 3HAUYCHUE BETMYUHBI U aHATM3UPOBATH
MOJTyYeHHbIE PE3YIbTaThl C YUYETOM 3aJJaHHON MOTPEUIHOCTH U3MEPEHUI;

e coOmogaTh TMpaBWia TEXHUKH O€30MAaCHOCTH TMpu paboTe ¢
71a00paTOPHBIM 000PYIOBaHHUEM;

e pa3nMyYaTh OCHOBHBIE NPHU3HAKH H3YYCHHBIX (U3UUECKUX MOJCIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOUEYHBIH HMCTOYHHK CBETa,
Jyd, TOHKas JMH3a, IUIaHEeTapHasi MOJIe]h aTOMa, HYKJIOHHAs MOJIEIh aTOMHOTO
AIPa;

e XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUA W3YUYEHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOIl HA X OMHUCAHUSA (B TOM YHCIE: CIIHIOMETP,
JATYUKN TIOJIOKCHHSI, PACCTOSIHUSI W YCKOPEHHWs, pakeTa, HXOJOT, OYKH,
NEepUCKoI, ¢oroanmapaT, ONTHYECKHE CBETOBOIBI, CHEKTPOCKOM, TO3UMETP,
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kamepa BuibcoHa), UCnosib3ysi 3HAHUS O CBOMCTBaX (PU3WYECKHUX SIBICHUU U
He00Xo1uMble (PU3NUECKUE 3aKOHOMEPHOCTH;

e HCIOJB30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKHM H3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, H3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX
MIPOLIECCOB MPHU PEIICHUN YUEOHO--TIPAKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJIs
MOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKajie U coOOMparouiei JIMH3E;

e IPHUBOAUTH NpPHUMEPHl (HAXOAUTh HHPOPMALMIO O TMPUMEpaXx)
NPAKTUYECKOTO MCIOJb30BaHUS (DU3MYECKUX 3HAHUN B MOBCEIHEBHOM KU3HU
st obecrieueHuns: 0e30MacHOCTH MPHU 00pallleHuy ¢ TpUOOPAMH U TEXHUYECKUMHU
YCTPOICTBAMHU, COXPAHEHMS 3I0POBbS M COOJIIOJIEHUS HOPM 3KOJOTMYECKOIrO
NOBEJEHUS B OKPYKAIOLIEN CPEAE;

e OCYHIECTBJISITh NOMCK HH(pOpMauu (HUIUYECKOTO COAEpKAHUS B
WNuTepHere, caMocTOATENbHO (HOPMYIUPYS MOMCKOBBIN 3aIIPOC, HAXOAUTh MYTH
OTIpeJIEIICHHs] JOCTOBEPHOCTH MOJYyUYeHHON HH(POPMAIIMK Ha OCHOBE UMEIOIIUXCS
3HAHUM U JONOJHUTEIbHBIX UICTOYHUKOB;

e WCIOJIB30BaTh TMPH BBHIOJHEHUH Y4YEOHBIX 3aJaHUM  HAy4HO--
HOMYJISIPHYIO JUTEPATYPY (PU3UYECKOTO COJIepKaHUs, CIIPABOUYHBIE MATEPUAIIbI,
pecypebl cetn WHTepHeT, BianeTb NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAIUU U3 OAHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHbIE MMCHMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE
UHGOPMAIINH U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJIEP KAHMSI, ITyOITUIHO
IPEACTAaBIATh PE3YyJAbTaThl MPOEKTHOW WM UCCIEN0BATENbCKON NEATEIbHOCTH,
IpA 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHATUWHBIM ammapar
U3y4aeMoro paszzaena (GU3MKA U CONMPOBOXKIATh BHICTYIUICHHWE MpE3eHTAIUEH ¢
y4€TOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.

TemaTnueckoe JIaHupoBaHue 7 Kiaace

No KonnuecTBo yacon
n/m | TemaTudeckue pa3aeibl BCETr0 13 HUX
K/p 1/p
1 Pazgen 1. ®usuka u e€ ponib B 6 1
MO3HAHWUU OKPY’KaIOIIeTro MUpa
2 Paznen 2. [leppoHavanbHble CBEJICHUS | O 1
0 CTPOCHHUH BEIIECTBA
3 Paznen 3. /IBmwkenue u 21 1 4
B3aNMOJICHICTBHE TEII
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4 Pa3nen 4. JlaBnenue TBEPABIX TEN, 21 1 3
JKHUJIKOCTEHM U ra30B
5 Pa3pnen 5. PaboTa 1 MOIITHOCTE. 12 1 3
OHeprus
6 [loBTOpEHME 3
HUTOI'O 68 3 12
TemaTH4eckoe IJIaHUPOBaHHe 8 KJace
Ne TemaTtudeckue pazaensl | KomnyecTBo yacoB
/1 BCETO W3 HUX
K/p 1abopaTopHbIC
paboThI
1 Pasznen 1. TenoBelie 28 1 5
SIBJICHUS
2 Paznen 2. Dnexrpuueckue | 37 2 9
Y MarHATHBIE SBICHUS
3 [ToBTOpEHUE 3 0 0
4 Hroro 68 3 14

TemaTnyeckoe nIaHupoBaHue 9 Kiace

No Tema pa3zgena KommuecTBO yacos
BCETO N3 aux
KontposnsHbie | 1abopaTop
paboThI HbIC
paboTHI
1. | Pazgen 1. Mexanudeckue sIBJICHUS 40 1 7
2. | Paznen 2. Mexaunueckue kojebanus | 15 1 6
Y BOJIHBI
3. | Pazgen 3. DmekTpoMarHuTHoe mojie u | 6 0 1
AJICKTPOMArHUTHBIC BOJTHBI
4. | Pazgen 4. CBeTOBEBIE ABJICHUS 15 0 3
5. | Pa3snen 5. KBaHTOBEIE SIBIIEHUSA 17 1 1
6. | Pazgen 6. [ToBropuTenpHO- 9 0 2
00001amKi MOTYTb
Hroro 102 3 20
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KanennapHo-temaTnuyeckoe njianHumpoBaHue 7 KJjiace

ypo
Ka

Tema ypoka

Jata
MIPOBEICHUS

wiad | paxt

IIpumeyanus

Pazoden 1. Duzuka u eé poyb 6 NOZHAHUU OKPYHCAIOULE20

mupa(6 uacos)

®dusuka — HayKa o npupoje. SBieHus
IIPUPOBI

6.09

dusznueckue SIBJICHUS

6.09

duznyeckrue BEIMYUHBI U UX
U3MepeHune

13.09

VYpok-uccnenosanue "N3mepenue
TEMIEPaTyphbl IPU MOMOIIH
KUJKOCTHOT'O TEPMOMETPA U AaTUMKa
TEMIIEPATYPHI"

13.09

MeTo1bl HAyYHOTO TTO3HAHUSI.
Onucanne GU3NIECKUX SIBJICHUH C
IMOMOIIBIO MOJIeNIeH

13.09

Ypoxk-uccinenoBanue "[IpoBepka
TUIOTE3bl: JAIBHOCTD MOJIETA IIapUKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
Oosbie, yeM 0oJIbIlle BHICOTA IMycKa"

20.09

Pazoen 2. Ilepsonauanvusvie ceedenus o cmpoenuu eeujecmaea (5 u)

Ctpoenue BemiecTBa. MoIeKyJbI.
bpoyHoBcKko€e nBHXKEHHE

20.09

Jlabopamopnas paboma Ne 2
«OrmpeeneHre pa3MepoB MajIbIX TEJ.

20.09

JBrmxenue monekyi. BizanmopenicTBue
MOJICKYJI

27.09

10

ArperaTHbl€ COCTOSIHUS BEIIECTBA.
CBoiicTBa Ta30B, XKUJIKOCTEH 1
TBEPJBIX T

27.09

11

Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BoAbl. O0O0IIEHKE 110 pa3ieny
«llepBoHaUaIBbHBIE CBENECHHUS O
CTPOEHUU BEIIECTBA»

27.09

Pazoen 3. /leusxcenue u e3aumooeiicmeue men

21)

12

MexaHH4eCKOe JBUKEHHUE.
PaBHOMEpHOE MHEPABHOMEPHOE
JIBUKCHUE

4.10

13

Cxopoctb. Enuannel ckopoctu

4.10
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14 | Pacuer nyTH ¥ BpEMEHH JIBHIKEHHUS 18.10

15 | Muepuus. Macca — mepa uneptaoctu | 18.10
TeN

16 | IlmotHOCTH BemecTBa. Pacuer maccei u | 25.10
o0beMa Tena Mo ero MmIOTHOCTH

17 | Jlaboparopnas pabora «Onpeaenenue | 25.10
IIJIOTHOCTU TBEPAOIO TEJIA»

18 | Pemenue 3anau o teme "[lnoTHOCTH 1.11
BenecTna"

19 | Cuna kak XxapakTepHUCTHKa 1.11
B3auMoiericTBus Tea. Cria yrpyrocTH.
3akoH ['yka

20 | JlJaboparopHas pabora «13yuenue 8.11
3aBUCUMOCTH PACTSIKECHUS
(medopmarum ) mpyKUHBI OT
IIPUII0KEHHOU CUJIBD)

21 | SIBnenue tarorenus. Cuja TSHKECTH 8.11

22 | CBs3b MEXY CWIION TSDKECTH M Maccoi | 15.11
tesa. Bec Tena. Pemenue 3agay no
teme "Cuna Tsxect"

23 | Cuna TsOKECTH Ha JPYTuX IUIaHeTax. 15.11
dusndecKre XapaKTepUCTUKH TIJIaHET

24 | Usmepenue cui. JlunaMmoMeTp 29.11

25 | Bec Tema. HeBecomocTh 29.11

26 | CnoxxeHHe IBYX CHJI, HAIlpaBJIECHHBIX 6.12
10 OJTHOW MpsiMou. PaBHOIENCTBYIOIIAS
CHJI

27 | Pemenue 3a1a4 1o reMe 6.12
"PaBHOneMcTBYIOIAs CHIT"

28 | Cuna tpenus u e€ Bunbl. TpeHue B 13.12
IPUPOJIC U TEXHUKE

29 | JJaboparopnas pabota «13yuenue 13.12
3aBUCHMOCTH CHJIBI TPCHUS
CKOJIBXKEHHUSI OTCHJIBI TABJICHUS U
XapaKTepa CONMPUKACAIOIINXCS
MTOBEPXHOCTEI»

30 | Pemenue 3a1au Ha onpeICIICHAE 20.12
PaBHOJICUCTBYIOIIEH CUIIbI

31 | Pemrenue 3amaud mo temam: «Bec tenay, | 20.12

«I"'padpuueckoe n3o0paxkeHue CUI,
«Cunbly», «PaBHOJIECHCTBYIONIAS CUID)
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32

KonTponbsHas pabdora no reMam:
«MexaHnueckoe IBIKeHHe, «Macca,
TUIOTHOCTBY, «Bec Tenmay,
«['pacdnyeckoe m300paskeHUE CHI»,
«Cuiib»

20.12

Pazoen 4. /lagnenue meépovix men, ncuokocmeit u 2azoe (21 1)

33 | HaBnenue. CnocoObl yMEHBIIECHUS U 27.12
YBEJTMYCHHUS TABJICHUS

34 | JlaBmeHue ra3a. 3aBHCUMOCTD 27.12
JaBJICHUS Ta3a0T 00BEMA,
TEMIIEPaTypPhI

35 | Ilepenaua naBneHust TBEPABIMU 10.01
TEIAMH, )KUIKOCTSIMU U Ta3aMu. 3aKOH
[Tackans

36 | JlaBieHHE B XXHMIKOCTH M rase, 10.01
BBI3BAHHOC ICHCTBUEM CHJIBI TAKECTH

37 | Pemrenue 3amau o teme «JlaBieHue B 17.01
XKUIKOCTH U Ta3e. 3akoH [lackans»

38 | CooOmarorniuecs: cocyabl 17.01

39 | 'mmpaBauyeckuii mpecc 24.01

40 | ManomeTtpsl. [TopurHeBoit 24.01
KHUJIKOCTHBIA HACOC

41 | Atmocdepa 3eMau U IPUIUHBI €€ 31.01
CYIIIECTBOBAHMSI

42 | Bec Bo3nyxa. Atmoceproe nasnenne | 31.01

43 | U3smepenne atmocdepHoro aapnenus. | /.02
OnbiT Toppuuennu

44 | 3aBucuMocTh aTMocdepHoro nasieHust | 7.02
OTBBICOTHI HaJI YPOBHEM MOPS

45 | bapometp-anepoua. ATMmochepHoe 14.02
JaBJICHUEHA PA3TUYHBIX BBICOTAX

46 | Pemrenne 3amad mo teme " 14.02
ATtmocdepHoenaBieHue"

47 | JlericTBHE KUIKOCTH M Ta3a Ha
OTPYKEHHOE B HUX Teso. Apxumenona | 28.02
cuia

48 | Jlabopatopnas padota «Omnpenenenne | 28.02
BBITUTKUBAIOIIEH CHJIbI, IEHCTBYIOIIEH
HATEJI0, TOTPYKEHHOE B )KHJIKOCTDH)

49 | JlabopatopHas paboTa 1o Teme 6.03

«HccnenoBanre 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00bEMA MOTPYKEHHOHU B
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KHUAKOCTBb 4aCTHUu TCIa»

50 | IlnaBanue Ten 6.03

51 | JlaGopatopHas pabota 13.03
"KoHCTpynpoBaHHE apeoMeTpa Uiln
KOHCTPYHUPOBAHUE JIOJAKU U
ONpEAEIICHUE €€ TPY30M0IbEMHOCTH "

52 | Pemenue 3amau mo temam: «IlmaBanue | 13.03
cynoB. BozmyxomnaBanuey, «JlaBineHue
TBEPJBIX TEJ, )KUJIKOCTCH U Ta30B»

53 | KontponbHas pabora 1o teme 20.03
«/laBneHUE TBEPIBIX TEJI, KUIKOCTCH U
Ta30B»

Pazoen 5. Paboma u mowgnocmeo. Inepeus (12 u)

54 | Mexanudeckas pabota 20.03

55 | MouHocTts. EnMHHUIBEI MOIITHOCTH 27.03

56 | Ypok-uccienosanue "Pacyér
MOIITHOCTH, pa3BuBaeMoil npu noabéme | 27.03
110 Jiectuure"

57 | IlpocTeie MexaHU3MBI. Phruar. 3.04
PaBHOBecuecui Ha prruare

58 | Priuaru B TeXHUKE, OBITY U PUPOJIE. 3.04
JlaGoparopnas paborta «lccienoBanue
YCJIOBUI PaBHOBECHS phIUara

59 | Pemenue 3ama4d no teMe «Y CIOBUSA 17.04
PaBHOBECHS phIuara

60 | KoaddunueHT nose3Horo aAeHCTBUS 17.04
Mexanusma. JlaboparopHas paboTa
«M3mepenune KIIJI HakiioHHOM
TUTOCKOCTH

61 | Pemenue 3agau no teme "Pabora, 24.04
MomHOCTb, KIT/T"

62 | MexaHuueckas SHEprusl. 24.04
Kunernyeckas u moreHIuanpHas
SHEPTHUS

63 | 3aKoH coOXpaHEHUS MEXaHUYECKON 8.05
SHEPTUU

64 | YpOK-DKCIIEPUMEHT I10 TEME 8.05

"DKcrnepuMeHTaIbHOE ONPEAEICHUE
M3MEHEHUS] KHHETUYECKON U
MOTEHIIMATbHOW SHEPTUU TIPU
CKATBhIBAHUU TeJIa MO0 HAKJIIOHHOMN
IJIOCKOCTH"
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65 | KonTtponbsHas padora no reme «Pabora | 15.05
Y MOITHOCTb. DHEPIUs»
Iloemopenue (3 u)
66 | Pe3epBHrblii ypok. PaGoTa ¢ TekcTtamu 15.05
o TeMe "MexaHnyeckoe JBHKeHne"
67 | Pe3sepBHblii ypok. PaGoTa ¢ TekcTamu 22.05
o TeMe " JlaBrienue TBEPABIX TET,
JKUIKOCTEN U ra3oB"
68 | Pe3epBHrlii ypok. PaGoTa ¢ Tekctamu 22.05
no teme"Pabora. MoIHOCTS.
Oneprus"
KanenaapHo-temaTuueckoe mjiaHupoBaHue, 8 Kiace
Ne Tema ypoka [ara IIpumeuanue
n/ IPOBEJICHUS
i miaH | (pakT
Pazoen 1. Tennoevie sasnenus (28 u.)
1 | OcHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO- 1.09
KUHETUYECKON TEOPUHU U UX OTBITHBIE
IOJITBEPIKICHHUSI
Macca u pa3Mep aTOMOB U MOJICKYJT 1.09
Mopenu TBEPAOTO, )KUJIKOTO U 8.09
ra3000pa3HOTOCOCTOSIHUN BEIECTBA
4 | O0BsicHeHHUE CBOMCTB TBEPAOTO, Xkuakoro | 8.09
UTa3000pa3HOro COCTOSIHUM BelIecTBa Ha
OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-
KHHETUYECKON TEOPUH
5 | Kpucranmnmaeckue u amopdHbie Tena 15.09
6 | CmaunBaHUE W KAWL PHOCTb. 15.09
[ToBEpXHOCTHOE HATSIKEHUE
TennoBoe pacuiMpeHne U cokaThe 22.09
Temnepatypa. CBsi3b TEMIEPATYPHI CO 22.09
CKOPOCTBIO TETIJIOBOTO JIBM)KCHHSI YACTHI]
9 | Baytpennsis sneprus. CiocoOs 29.09
W3MCHCHMSI BHYTPEHHEH DHEPTUU
10 | Buasl Termmonepeadn 29.09
11 | Vpok-koudepennus "[Ipaktuueckoe 6.10

HCII0JIb30BaHNE TCIIOBLIX CBOMCTB
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BEIIECTB U MAaTEPHUAIIOB B IEIAX
sHeprocoOepexeHus"

12

KonnuecTBO TEIWIOTEL. Y enbHAS
TEIUIOEMKOCTD

6.10

13

VYpaBHeHHE TENIOBOrO OajgaHca.
TennmooOMeHu TemIoBOE paBHOBECHE

20.10

14

Jlaboparopnas paborta "HUccnenoBanue
SIBJICHUS TEMJI000MEHA MPU CMEIIUBAHUU
XOJIOJTHOW U ropsiueid BOJIbI"

20.10

15

Pacuer xonuuecTBa TEIUIOTHI,
HEO0OXOAUMOTOJIsl HAarpEeBaHUS TeJa U
BBIJICIIIEMOT0 UM MPU OXJIKIACHUN

27.10

16

JlabopartopHas padora "OnpeneneHume
paTop p p
yACIbHON TEIJIOEMKOCTH BEIlIeCTBA"

27.10

17

DHEprus TOIuBa. Y AejabHas TEIIoTa
CropaHus

3.11

18

[InaBnenue u oTBepAEBaHue
KPUCTANINYECKUX TEJI. Y IeNIbHAS TEIJIOTA
IUTABJICHMSI

3.11

19

JIaboparopHas padora "Ornpeneenue
paTop p p
yJIeTLHOM TEIIOTHI TUTABJICHHMS JIba"

10.11

20

[TapoobOpa3oBaHue 1 KOHIEHCAIIHS.
Hcnapenue

10.11

21

Kuneunue. Y genpHasa Termiora
napooOpa30BaHMs U KOHACHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT
aTMOC(HEPHOTO JTaBJICHUS

17.11

22

Bnaxxnocts Bo3ayxa. JlaboparopHas
paboTta"OnpeaeneHne OTHOCUTEIBHON
BJIQJKHOCTH BO3/1yXa"

17.11

23

Pemenue 3aJa4 Ha OIIPCACIICHUC
BJIAJKHOCTH BO3/1yXa

01.12

24

[TpuHIMIIBEI paOOTHI TETUTOBBIX
neurateneid. [laposas TypOuHa.
JlBuratens BHYTPEHHETO CTOpaHUs

01.12

25

KII/] rermoBoro asuraresns. TenaoBbie
JIBUTATEJIN M 3alIATA OKPYKAIOIIECH CPEIbI

8.12

26

3aKOH COXpaHEHHUs U peBpalleHus
SHEPrUH BTEIUIOBBIX MPOLECCaX

8.12

27

[ToaroToBKa K KOHTPOJILHON paboOTe MO
teme "TeroBele siBiIeHUA. MI3MeHeHne
arperaTHbIX COCTOSTHHI BEIIECTBA"

15.12
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28 | KontponbsHas padota o teme "Temnossie | 15.12
sBiieHUs. VI3MeHeHne arperaTHbIX
COCTOSIHUM BenecTna'

Paznea 2. Jinekrpuyeckne 1 MAarHuTHble sijieHus (37 4acoB)

29 | Dnextpuzauus ten. J(Ba pona 22.12
AIIEKTPUIECKUX3aPSI0B

30 | Ypok-uccinenoBanue "Onektpuzanus ten | 22.12
WHIYKIHAEW U IPU COMPUKOCHOBEHUH"

31 | BzaumoneiicTBue 3apsikeHHbIX Tenl. 3akoH | 29.12
Kynona

32 | Dnekrpuyeckoe noje. HanpsikeHHOCTD 29.12
aneKTpudeckoro noss. [puHnun
CYTIEPTIO3HUIINH IEKTPUIECKHX MOJICH

33 | Hocurenu aieKTpu4ecKux 3apsaoB. 12.01
OnemenTapHbii 3apsa. CTpoeHHne aToMa

34 | TIpoBOIHUKY U JUAIEKTPUKH. 3aKOH 12.01
COXpaHEHUSs JIEKTPHUIECKOTO 3apsiia

35 | Pemmenue 3a1au Ha IPUMEHEHHUE CBOMCTB 19.01
AIEKTPUUECKHUX 3apsI0B

36 | DneKkTpuYeCKHil TOK, YCIOBHS €ro 19.01
cymectBoBanus. McTouHuKu
AIEKTPUUECKOr0 TOKa

37 | JIeCTBUS JEKTPUUECKOTO TOKA 26.01

38 | Ypok-uccienosanue "JlelictBue 26.01
AIEKTPUUECKOTO OIS Ha MPOBOJIHUKH U
JADIICKTPUKH"

39 | DneKkTpuYeCKUil TOK B MeTaslIaXx, 2.02
KUIKOCTSIXU ra3zax

40 | DnexkTpuueckas 1enb U €€ COCTaBHbBIE 2.02
JacTH

41 | Cuna toka. JlabopatopHas pabota 2.02
"N3mepeHue u peryaupoBaHUE CHUIIbI
ToKa"

42 | DnexkTpuueckoe HampsbkeHue. Bometmerp. | 9.02
Jlabopatopnas padota "Usmepenue u
peryaupoBaHue HanpsHKeHUs "

43 | ConpoTuBieHue MpoBOAHMUKA. Y aenpHoe | 9.02
COIIPOTHUBJICHHUE BEUIECTBA

44 | JTabopaTtopHas pabota "3aBUCUMOCTh 16.02

3JIEKTPUYECKOTO COMMPOTUBIICHUSA
MPOBOJHUKAOT €0 JJIMHBI, IIOIIAIHA
MIONIEPEYHOr0 CEYEHHs U MaTepuana”
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45

3aBUCUMOCTb CHUJIbI TOKA OT HaIPSKEHUS.
3akoH OMa Ju1s y4acTKa Lenu

16.02

46

Jlaboparopnas pabota "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3uctope”

1.03

47

IlocnenoBarenbHOE U napaJuiCJIbHOC
COCOAMHCHUA IPOBOJHHUKOB

1.03

48

Jlaboparopnas padora "[IpoBepka
NIpaBWJIa CIIOXKEHUS HATIPSHKCHUH TIpH
TIOCJIC/IOBATEIIBHOM COCTMHCHHUH JBYX
pe3ucTopoB”

15.03

49

Jlaboparopnas padora "[IpoBepka
IIpaBWJIA JIJIS CHITBI TOKA TIPH
napauieIbHOM COCIUHEHUH
pe3ucTopoB”

15.03

50

Pemenue 3a1a4 Ha IPpUMCHCHHC 3dKOHA
Oma HJIA Pa3/IM9HOTr0 COCANHCHU S
IMPOBOAHHUKOB

22.03

o1

PabGoTa 1 MOITHOCTB AJIEKTPUIECKOTO
Toka.3akoH Jlxoynsa-JIenna

22.03

52

JlaGoparopnas pabora "OnpeneneHue
paboThl ¥ MOIIHOCTH 3JIEKTPUUYECKOTO
TOoKa"

29.03

53

DNeKTpUYEeCKue IENu U MoTpeduTenu
AIEKTPUUYECKOM SHEPTUU B OBITY.
KopoTkoe 3ambikanue

29.03

o4

[ToaroTroBKa K KOHTPOJIBHON paboTe MO
TeMe "DIEKTPUUYECKUE 3aPSbI.
3apsKeHHBIE Tella UUX B3aUMOJICHCTBHUSL.
IToCTOSIHHBIN AIEKTPpUYECKUN TOK"

5.04

55

KonTtponbshas pabota o teme
"DneKTpudecKue 3apsaabl. 3apsKEHHbIC
TeJla UUX B3auMoaencTBus. llocTossHHBIN
ANEKTPUYECKUIl TOK"

5.04

56

ITocTOstHHBIC MAarHUTHI, UX
B3aMOIEICTBUE

19.04

S7

Ypok-uccnenoanue "M3yuenue nomiei
MOCTOSIHHBIX MAarHUTOB"

19.04

58

MarauTtHoe 1ojie. MarautHoe moJjie
3eMIIM MEero 3HAUYCHUE JITS )KU3HU Ha
3emiie

19.04
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59

OmneiT Opcrena. MarautHoe nose
ANEKTPUYECKOT0 TOKa MarHuTHoe nosne
KAaTYIIKU C TOKOM

26.04

60

[IpuMeHeHue AMEKTPOMArHuToB B
TexHuke. JlabopaTopHas pabota
"N3y4yeHue neiCTBUS MAarHUTHOTO TOJI HA
IPOBOJIHUK C TOKOM"

26.04

61

DNeKTpoABUraTelb MOCTOSHHOTO TOKA.
Hcnonb3oBaHue 3JIeKTpoABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHcnopte.JlaboparopHas pabota
"KoHcTpynpoBaHue U U3y4eHue padboThl
AJIEKTPOJIBUTATENS"

26.04

62

Omnertel ®apanes. 3akoH
ANIEKTpOMAarHuTHOW uHAYyKIuu. [IpaBuio
Jlenma

17.05

63

Onektporenepatop. CriocoObl MOTyYEHUS
AJIEKTPUYECKOU JHEPTUH.
DNEKTPOCTAHIINKI Ha BO30OHOBIISIEMBIX
VCTOYHUKAX YHEPTUH

17.05

64

[ToaroTroBKa K KOHTPOJIBHON paboTe MO
TeMe "DNeKTPUIECKUE U MarHUTHBIC
siBJIeHus"

24.05

65

KonTtponbshas pabora 1o teme
"DJIEKTPUYECKUE U MATHUTHBIE SIBJICHUS"

24.05

IToBTOpenue (3 yaca)

66

PesepBHbIii ypok. PaboTta ¢ TekcTamu
o TeMe "TenoBbie sABiaeHUs"

67

PesepBHbIii ypok. PaboTta ¢ Tekctamu
1o Teme"I[oCTOSAHHBIN 3JIEeKTPUIECKU
TOK"

68

PesepBHrIii ypok. PaboTta ¢ TekcTamu
mo teme"MarautHaeie BieHuA"

KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHMUE 9 kiaace

Ne Ha3sanue TeMbl ypokau Hara IIpumeuanue
¢popma ypoka NMPOBEACHU
|
Ilnan \ dakT
Pa3znen 1. Mexanuueckue siBjienus (40 gac)
1. | Mexauuueckoe iBuxKenue. 14.09 | |
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MarepuanpHasi TOYKa

Cucrema orcuera.
OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBIDKEHUS

4.09

PaBHOMEpHOE NpsIMOIMHEHOE
JBHYKCHHE

5.09

HepasHOMepHOE npsIMOIMHEHOE
nBoxkeHue. Cpeauss u
MT'HOBEHHAs1 CKOPOCTh

5.09

[IpsamonuneliHoe
PaBHOYCKOPEHHOE IBUJKECHHUE.
Yckopenue

11.09

CxopocTh NPSMOJTUHEHHOTO
PaBHOYCKOPEHHOTO JIBHYKCHUS.
I'paduk cxopoctu

11.09

JlaGoparopnas pabota
"OnpeneneHue yCKOpeHuUsl Tea
IIPU PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IJIOCKOCTH"

12.09

CBoOoaHoe nmagenue tea. OnbITh
I'anunes

12.09

PaBHOMEpHOE IBMXKEHUE 110
okpyxxHocTH. [lepron n yactora
obOpamenus. JInHeitHas U yrioBasi
CKOpPOCTH

18.09

10.

LlenTpocTpeMuTenbHOE
YCKOpPEHUE

19.09

11.

[Tepsbiii 3akoH HetoToHa. BekTop
CHJIBI

19.09

12.

Bropoii 3akon HeroToHa.
PaBHOAElCTBYIOIIIAs CHJTA

25.09

13.

Tperuii 3akoH HproTOHA.
Cynepno3uius CuiI

26.09

14.

Pemenue 3amau Ha npuMeHeHUE
3akOoHOB HproTOHA

26.09

15.

Cuia ynpyroctu. 3akoH ['yka

2.10

16.

Pemenue 3amau mo reme «Cuna
YOPYTOCTH

3.10

17.

Jlabopatopnas pabota
«OnpeneneHne KeCTKOCTH
MPY>KUHBD)

3.10

18.

Cuna TpeHus

16.10
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19.

Pemenue 3anau o teme «Cuia
TPEHUS»

17.10

20.

Jlaboparopnas pabota
"OnpenenenuekodhpuiueHTa
TPEHUSI CKOJIbKEHUS"

17.10

21.

Pemenue 3anau o teme "3akoHbI
Hetorona.Cuna ynpyroctu. Cuna
TpeHus"

23.10

22.

Cuita TSIKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.
YckopeHue cBOOOHOTO TaJIeHUS

24.10

23.

VYpok-koudpepenuus "[Buxkenue
TEJI BOKPYT TPABUTALIMOHHOTO
nentpa (ConHeyHast cuctema).
lNanaktuku"

24.10

24,

Pemenue 3ama4d o treme "Cuia
TSDKECTH U3aKOH BCEMHUPHOTO
TAroTeHus"

30.10

25.

[lepBast kocMHUYecKasi CKOPOCTb.
HeBecoMocThH neperpy3ku

31.10

26.

PaBHOBecue marepuanbHON
TOYKHU. AGCOIIOTHO TBEPOE TEIIO.
PaBHOBecue TBEpAOTO TENA C
3aKpETUIEHHON OChIO BpAILICHUS

31.10

217.

MowmeHT cunbl. LleHTp TsxecTn

07.11

28.

Pemenue 3amau mo reme "MomeHT
cunbl. LlenTp Tsxectn"

07.11

29.

[ToaroroBka K KOHTPOJILHOU
pabote no Teme "MexaHHUeCcKOe
nBrKeHue. B3anmopaenicteue Ten"

13.11

30.

KonTtponpshas pabora mo teme
"MexaHnuecKoe IBUKEHHUE.
BzaumoneiictBue Tean"

14.11

31.

Nmnynse Tena. Miynsc CHIIBL
3aKOH COXpaHEHHS UMITYJIbCa.
Ynpyroe u HeEynpyroe
B3aMMOJICICTBUE

14.11

32.

Pemenue 3amau o teme "3akoH
COXpaHEHHs UMITyJIbca"

27.11

33.

Ypok-koHdepenus "PeaktuBHOE
JIB>KEHUE BOPUPOJIE U TEXHUKE"

28.11

34.

Mexanunueckasi paboTa u

28.11
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MOIIHOCTD

35.

PaGoTa cuibl TSHKECTH, CHIIBI 4.12
YIIPYTOCTH Y CHIIBI TPCHHUS

36.

Jlaboparopnas pabota 5.12
«Onpenenenue padoThl CHIIbI
TPEHUs IPU PABHOMEPHOM
JBW)KCHUHUTETA TI0
TOPU30HTATBHON MOBEPXHOCTH

37.

CBs13b HEpruu U paboTHI. 5.12
[ToTeHnnuanbHasi P)HEPTUS

38.

Kunernueckas sneprusi. Teopema | 11.12
OKMHETUYECKOU SHEPTUH

39.

3aKOH COXpaHEHMS PHEPTHUU B 12.12
MEXaHHUKE

40.

Jlaboparopnas pabora «3yuenne | 12.12
3aKOHA COXPAaHEHUsS YHEPT U

Paznen 2. Mexannueckue KojeOanus v BOJHBI ( 15 yacos)

41.

KonebarensHoE IBUKEHNUE U €TO 18.12
XapaKTEPUCTUKHU

42.

3aryxatrorue KoyeOaHusl. 19.12
BrinyXeHHbIe KOIeOaHuSI.
Pe3onanc

43.

MaremaTudeckuii u npyxkuHHb | 19.12
MasiTHUKHA

44,

Ypoxk-ucciaeaoBanme 25.12
«3aBHUCUMOCTD MEpHOIA

KOJICOaHUH OT KECTKOCTHU
PY>KUHBI 1 MaCCBITPY3a»

45.

[IpeBpaiienne sHepruy Mpu 26.12
MEXAHNYECKUXKOJICOaHUAX

46.

Jlabopatopnas paboTa 26.12
«OmnpeneneHue 4acToThl U
neproja KoeOaHui mpy>KUHHOTO
MasITHUKA

47.

Jlabopatopnas padota «IIposepka | 9.01
HE3aBHCHUMOCTH TIEPHOJIa
Kosie0aHmii Tpy3a, MOABEIICHHOTO
K HATH, OT MAcChl Tpy3a»

48.

Mexanunueckue BojHbL. CBoiictBa | 9.01
MEXAaHUYECKUX BOJIH.
[IpooapHBIE U TOTIEPEYHBIC
BOJIHBI
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49.

VYpok-koHpepeHIHs
"MexaHn4YeCcKre BOJIHBI BTBEPAOM
tene. CelCMUYECKUe BOJIHBI"

15.01

50.

3Byk. Pacnipoctpanenue u
OTpakeHHEe 3ByKa

16.01

o1,

Ypok-uccnenoBanue
"HabOmronenue 3aBUCUMOCTH
BBICOTBI 3BYKa OT 4aCTOTHI"

16.01

52,

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HAHC

16.01

53.

Ypok-koHpepenus "YiabTpa3zByk
U uH(}pa3ByK B MPUPOJIE U
TeXHUKe"

22.01

54,

[ToaroroBka Kk KOHTPOJIBHOM
paboTe no Teme "3aKOHbI
coxpaHeHusi. MexaHn4yecKkue
KoJIcOaHUs U BOJIHBI"

23.01

55.

KontponwHas paboTa mo teme
"3aKOHBI COXpaHEHUS.
Mexanudeckue KoyieOaHus u
BOJIHBI"

23.01

Pa

31es1 3. DJIeKTPOMATHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI (6 4acoB)

56.

9H€KTpOM&FHPITHO€ I10JIC.
9H€KTpOM&FHPITHLI€ BOJIHBI

29.01

S7.

CBoiiCTBa 3JEKTPOMArHUTHBIX
BOJIH

30.01

58.

VYpok-koudepennus "Illkana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnone3oBanue
AIIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBsi3U"

30.01

59.

VYpok-uccnenoanue "M3yuenue
CBOMCTBAJIEKTPOMArHUTHBIX BOJIH
C TIOMOIIBI0 MOOHUITEHOTO
Tenedona”

05.02

60.

Pemenue 3aJa4 Ha OIIPCACIICHUC
9aCTOThI U AJIMHBI
BHGKT'pOMaFHHTHOﬁ BOJIHbI

06.02

61.

DNeKTpOMarHUTHAs IPUPOJIa
ceta. CkopocThcBeTa. BotHOBBIE

CBOIICTBA CBETA

06.02

Pa3nen 4. CBeToBble siBjieHust (15 yacoB)
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62.

Hcrounuku cBera.
[Ipsamonunelrinoe
pacnpoCTpaHeHue CBETA.
3atmenus CosHua u JIyHbI

12.02

63.

3aKOH OTpaKEHMS CBETA. 3epKaJa.
Pemenunesanau Ha mpuMeHeHUE
3aKOHA OTPAYKEHHUSI CBETA

13.02

64.

[Ipenomnenue cpeta. 3akOH
PEJIOMJICHHSI CBETA

13.02

65.

Ilonnoe BHYTPCHHCC OTPAKCHUC
cBeTa. cronb30BaHKe MMOJIHOTO
BHYTPCHHCTO OTPAKCHUA B
OIITUYCCKHUX CBCTOBOAAX

26.02

66.

JlaGoparopnas pabota
"MccnenoBaHue 3aBUCUMOCTHU
yTiia IPEJIOMJICHUSI CBETOBOTO
Jy4a OT yIJia IMaJIcHUs] Ha TPaHUIIEe
"Bo31yX-cTeKJIO""

27.02

67.

Ypok-koHpepeHIus

" cnoiis30BaHUE ITOJTHOTO
BHYTPEHHET'0 OTPaKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBSI3B"

27.02

68.

Jlun3el. OnTryeckas cujia JIMH3bI

04.03

69.

[TocTpoenue nzoopakeHuit B
JTMH3aX

05.03

70.

JlaGoparopnas pabora
"Onpenenenre GoOKyCHOTO
pPacCTOSTHUS ¥ ONITUICCKON CHITBI
cobuparorieit TuH3bI"

05.03

71.

VYpok-kordepenmus "OnTuueckue
JTMH30BBICIPUOOPHI"

11.03

72,

I'ma3 kak onTHYeckas cucTema.
3penue

12.03

73.

Ypok-koHpepenius "ledhexTo
3penusi. Kakcoxpanuts 3peHue"”

12.03

74,

Paznoxxenne 6emoro ceera B
criekTp. OnbiTel HhroTOHA.
Ciio)keHHe CIEeKTPaJbHBIX 1IBETOB.
Jucnepcus cBera

18.03

75.

JlaGopaTtopnas pabota "OMbITHI
10 Pa3JIOKEHHUIO OEJIOro CBETa B

19.03
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CHEKTP UBOCIPUATHUIO LIBETA
MPEIMETOB MPU UX HAOIIOAECHUU
yepes3 1IBETOBbIE (GUIBTPHI"

76. | Ypok-npaktukyMm "BosiHOBbIE 19.03
CBOMCTBA CBETA: IUCIIEPCH,
uHTepdepenuus u qudpakuus"

Paznen 5. KanToBbie siBjieHus (17 4acoB)

7'7. | Oneitel Pezepdopaa u 25.03
TUTAaHETapHask MOJICIbaTOMa

78. | Iloctynatsl bopa. Monens atoma | 26.03
bopa

79. | Ucnyckanue u norjioiienue ceera | 26.03
atroMoM.KBaHThI. JInHeuaThie
CIICKTPBI

80. | Ypok-npaktukym "Habmonenune | 1.04
CIIEKTPOBHUCITYCKaHUA"

81. | PagnoakTHUBHOCTDH U €€ BUIbI 2.04

82. | CTpoeHue aTOMHOTO SiIpa. 2.04
Hyxknonnast Mojenb

83. | PagnoakTuBHBIE pEeBpaIlCHUS. 15.04
N3oTomnsl

84. | Pemenune 3amad 1o reMe: 16.04
"PagmoakTuBHBIC IpEBpaICHUS "

85. | Ilepnon monypacmama 16.04

86. | Ypok-koHbepeHIus 22.04
"PagnoakTMBHbBIE U3JTYUYCHHUS B
pUpOJIe, MEIUIIMHE, TEXHUKE"

87. | SAmepHble peakuu. 3aKOHBI 23.04
COXPaHEHU3aPSAI0BOIO U
MaCCOBOTO YHCET

88. | DHeprus CBs3M aTOMHBIX SIEP. 23.04
CBsi3b MacChl UIHEPTUH

89. | Pemrenne 3aga4 1o reme 29.04
"SAnepubie peakiyun"

90. | Peakumu cunTesa n nenenus saep. | 30.04
Uctounukusneprun CoyHIA U
3BE3]

91. | Ypok-kondepenmus "Anepuas 30.04
SHepreTuka. /lencTpus
PaIMOAaKTUBHBIX M3ITYYCHUIN HA
YKVBBIE OPraHU3MBbI"

92. | IloaroToBKa K KOHTPOJIBHOM 06.05

48




paboTe mo Teme
"DJIEeKTPOMArHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJIHBI.
KBanToBbIC sABICHUA"

93.

KonTposabHast padora mo reme
"JJIeKTPOMATHUTHOE T10JIe.
DJIEKTPOMATHUTHBIE BOJIHBI.
KBanToBbBI€ siBJIeHUs"

7.05

Pa3nen 6. [loBTopuTebHO-0600ma0OIIMIE MoayJb (9 yacoB)

94.

[ToBTOpEeHue, 0600IICHKE.
JlaGopatopHbIe pabOTHI 110 KYypCy
"B3zanmoxuerictue Tea"

7.05

95.

[ToBTOpEeHnue, o600IICHKE.
Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"TemnoBbie TpoIeCCh”

13.05

96.

[ToBTOpEeHnue, o6o0IICHKE.
Perienne pacueTHbIX U
KauyeCTBEHHBIX 3aJ1a4 10 TEME
"KIIJI TeruioBbIX ABUraTesei"

14.05

97.

[ToBTOpEeHnue, 06001IEHNE.
Pemenue
pacUeTHBIX U KaUeCTBEHHBIX 3a/1a4

o teme"KI1]
3JIEKTPOYCTaHOBOK"

14.05

98.

[ToBTOpEeHnue, o6o0IICHHE.
JlaGopaTopHbIE pabOTHI IO KYypCy
"CBeToBEIE ABJICHUS"

20.05

99.

[ToBTOpenue, o6o0menue. Pabora
C TEKCTaMUIIO TeMe "3aKOHbI
COXpaHEHHs B MeXaHUKe"

20.05

100

IToBTOpenue, o600menue. Pabora
¢ Tekcramumo teme "Konebdanus u
BOJTHBI"

21.05

101

[ToBTOpenue, o6o6menne. Pabora
¢ tekctamuno teMe "CBeTOBEIE
saBiieHus"

21.05

102

[ToBTOpenue, 06o6menne. Pabora
¢ Tekctamuio teMe "KBaHToBas u
sepHas pusuka"

21.05
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI

Ipeamer | Kuacc HOP
®dusuka 7-9 | 1. HaGopsl nudpoBbIX peCypcoB K yUeOHUKaM
. "®dusuka u acrpouomus', 7 kaace, Iluackuii A.A.,
Paszymoscknii B.I'., Jlux 1O0.1.
. "®dusuka u acrpouomus', 8 knace, Ilunckuii A.A.,
Paszymosckuii B.I'., I'magenmesa H.K.
. "dusuka", 9 xnacc, Ilunckuii A.A., PasymMoBckuii

B.I'.. byraes A.l.

2. IloypouHble TIIIaHUPOBAHUS
. [InanupoBanue K yueOHuKy "dusuka u
actponomus", 7 kiacc, Ilunckuii A.A., Pa3yMoOBCKuUit
B.I'., uk 1O.11.
. [InanupoBanue K yueOHuKy "Pusuka u
actponomusd", 8 kiacc, Ilunckuii A.A., Pa3yMoBCKuUit
B.I'., I'mageimena H.K.
. [Inanuposanue kK yueouuky "dusnka", 9 xiacc,
ITunckuii A.A., Pazymosckuii B.I'.. byraes A.l.

3. MeToan4eckue peKoMeH1aluu
. MeTtoanueckue MaTepuabl
. PexoMennaimu no ucnoab3oBanuo Hadopa IIOP k
yueOHuky "®usuka u acrpouomus", 7 knace, IIuHckuit
A.A., Pazymosckuii B.I'., luk 10.1.
. PexkoMmenanmu no ucnoab3oBanuio Habopa IIOP k
yueOHuky "®dusuka u acrponomus", 8 kimace, IInackuii
A.A., PasymoBckuii B.I'., I'magepmiesa H.K.
. PexkoMmenanmu no ucnoab3oBanuio Habopa IIOP k
yueOnuky "®dusuka', 9 knacc, [Iunckuii A.A.,
PasymoBcknii B.I'., byraes A.H.
] 4. IHHOBaIMOHHBIC YU4EOHBIC MaTEPHAIIBI
. "JlecsATh CTYHEHEN OMOMOJICKYIISIPHOM
I'PaMOTHOCTH"
. "HTEepaKTUBHBIC JJAOOpATOPHEIE PAOOTHI IO
dbusuke"
. "HMcTopust HAYYHOT0 SKCIIEpuMeHTa"
. "MexxnpeIMeTHBIE (DM3UKO-MAaTEMATHYECCKHE
y4ueOHBIC MOJIYJIM B OCHOBHOM 1mIKoJje"
. "MynapTUMEIMa KOMIIJIEKC T10
00meo0Opa3oBaTeabHBIM AUCIMILIMHAM HH)KCHESPHOU
MMOATOTOBKH"
. "®dusuka 7-11 kaaccel. bubanoTeka HArJISIIHBIX
rmocoomit"

50



http://school-collection.edu.ru/catalog/rubr/3b19dfa9-7bdf-441a-89e4-fdbf8383e844/
http://school-collection.edu.ru/catalog/rubr/3b19dfa9-7bdf-441a-89e4-fdbf8383e844/
http://school-collection.edu.ru/catalog/rubr/924489d8-c480-448b-aa6f-e24ad77606a6/
http://school-collection.edu.ru/catalog/rubr/924489d8-c480-448b-aa6f-e24ad77606a6/
http://school-collection.edu.ru/catalog/rubr/8b74c9c3-9aad-4ae4-abf9-e8229c87b786/
http://school-collection.edu.ru/catalog/rubr/8b74c9c3-9aad-4ae4-abf9-e8229c87b786/
http://school-collection.edu.ru/catalog/rubr/ffb3b711-8f44-408c-aea4-a29842431067/
http://school-collection.edu.ru/catalog/rubr/ffb3b711-8f44-408c-aea4-a29842431067/
http://school-collection.edu.ru/catalog/rubr/ffb3b711-8f44-408c-aea4-a29842431067/
http://school-collection.edu.ru/catalog/rubr/ed9ec0b9-ace4-4180-a418-bbce9d8154df/
http://school-collection.edu.ru/catalog/rubr/ed9ec0b9-ace4-4180-a418-bbce9d8154df/
http://school-collection.edu.ru/catalog/rubr/ed9ec0b9-ace4-4180-a418-bbce9d8154df/
http://school-collection.edu.ru/catalog/rubr/3ac1cb41-a42c-4fd6-8a39-2f758e49dfc3/
http://school-collection.edu.ru/catalog/rubr/3ac1cb41-a42c-4fd6-8a39-2f758e49dfc3/
http://school-collection.edu.ru/catalog/rubr/016e0000-0000-fadf-80a3-80ef82b62bcf/
http://school-collection.edu.ru/catalog/rubr/54737083-fb8b-4757-9504-f8c4a8e0a4f2/
http://school-collection.edu.ru/catalog/rubr/54737083-fb8b-4757-9504-f8c4a8e0a4f2/
http://school-collection.edu.ru/catalog/rubr/54737083-fb8b-4757-9504-f8c4a8e0a4f2/
http://school-collection.edu.ru/catalog/rubr/687ac403-37dc-49d2-8f0d-55565014ea34/
http://school-collection.edu.ru/catalog/rubr/687ac403-37dc-49d2-8f0d-55565014ea34/
http://school-collection.edu.ru/catalog/rubr/687ac403-37dc-49d2-8f0d-55565014ea34/
http://school-collection.edu.ru/catalog/rubr/32744fe6-ce15-4588-9106-aa4f39865a5b/
http://school-collection.edu.ru/catalog/rubr/32744fe6-ce15-4588-9106-aa4f39865a5b/
http://school-collection.edu.ru/catalog/rubr/32744fe6-ce15-4588-9106-aa4f39865a5b/
http://school-collection.edu.ru/catalog/rubr/6fd30000-08e5-11dc-8314-0800200c9a66/
http://school-collection.edu.ru/catalog/rubr/6fd30000-08e5-11dc-8314-0800200c9a66/
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. "®usuka 7-11 knaccel. buOnroreka dIEKTPOHHBIX
HATJSUIHBIX TOCOOmit"

. "®dusuka B cucteme J.b. DnpkonnnHa - B.B.
Jasbiosa", 7-9 kiacc

. "dusuka. 7-9 knaccer"”

(] 5. UHCTpyMEHTHI yueOHOM IeATeIbHOCTH

. [Iporpamma "Uzmepureinsn"

. IIporpammusiii kommiaeke "OC3 Xponosaiiaep"
[] 6. DNeKTpOHHBIE U3IAHUSA

. Kypuaxa "Ksant"

. Kypuan "Hayka u sxu3HB"

. Kypuan "Xumus v )Kku3Hb"

. Onnmkioneausa "Kpyrocser"

(1 7. Konneknuu

. "KoMIIBIOTEP B CUCTEME IIKOJBLHOI'O MPAKTUKYMa
1o dusuke"

. 3ajaun o pusuke

. N3 dbonaos I'ocynapcTBeHHON ITyOJIMYHOM
HCTOPUYECKON OMOINOTEKHU

. MnnrocTpaTHBHO-XPOHOJOTHYECKUE MAaTSPHAIIBI
110 00111e00pa30BaTEIbHBIM MIPEAMETAM

. HMuTepakTUBHBIE 3a/1a4Ud 110 (DU3UKE

. HNuTepakTUBHBIE MOAEIH O (PU3UKE

. NHTepakTUBHBIE MYJIETUMEIUNHBIE 00YYAIOIIIHE

pecypchl 1o Teme "ModiekyiagpHas hu3uka, Temiora u
OCHOBBI TEPMOJIMHAMUKHN"

. Koncnekrts! 1o ¢usuke, 711 kaacchl

. Moaynu Juist KOJJIEKTUBHOW PaOOThI

. [TaMATHUKY HAYKH U TEXHUKH B cCOOpaHUU
[ToauTEeXHUYESCKOrO My3esl

. ITaMATHUKY HAVKU M TEXHUKU B COOpaHHUIX
My3eeB Poccuu

. Pecypcel 110 hH3HKe 3a049HON PU3HKO-
MaTEeMaTHYEeCKOM MKOJIbI TOMCKOI'0 rOCy/1apCTBEHHOTO
VHUBEPCHUTETA

. Pecypchl 1o dhuszuke XabapoBCKo KpacBou
3a09HOM (PU3MKO-MATEMATHUYECKON IIKOJIBI

. Tectrl 110 (hU3HKE

(] 8. KomruiekcHbIe pecypchl

. Tematnueckue nogoopku LIOP 1o mpeameram
L] 9. IHCTpyMEHTHI OpraHu3aiyy y4eOHOro npoiecca
. [Tnatdopma "1C O6pazosanue 3.0"
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