I[MPUJIOXXEHUE Ne 18

OcHOBHOI 00pa30BaTEIbHON IPOTrPAMMBbI
OCHOBHOT0 00111eT0 00pa3oBaHus,
YTBEPKIEHHOMU IPUKA30M

nupektopa MKOVY «Creizrunckas OOILLD»
o1 30.08.2024 Ne 61- O[]

PABOYAS NTIPOT'PAMMA
y4eOHOro npeaMeTa
«Duszuka»

U1 oOyJaromuxcs / - 9 Kj1accoB

Cezru 2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIO)KEHHM M TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHOM MpOTrpamMmbl, MPEICTaBICHHBIX B
dI'OC O0Q, a Takxke ¢ yuétoM (henepanbHON paboueil mporpaMMbl BOCIIUTAHUSA U
Konuenuuu npenonaBanusi yueOHoro npeamera «Ousnkay.

ConepxaHue mporpaMMmbl MO (U3MKE HAmpapieHO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIMUXCS W OPTaHU3AIUI0 W3y4YEHUS
Gu3NKN Ha NESITEIBHOCTHOW OCHOBE. B mporpamMme mo (u3HMKE yYHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanusauuu TpebdoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa ypPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rojaM o0yueHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJECP>KaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yYarOmUXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY .

duzuka SBISETCS CHCTEMOOOPA3yIOIIMM  JUJIi  €CTECTBEHHO-HAayYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, HM3y4aeMbIX XUMHEH, Ouoiorueu, actpoHomuend u (HUINYECKOU
reorpadueli, BHOCHUT BKJIAQJ B €CTCCTBCHHO-HAyYHYI) KapTUHY MHpa,
peNoCTaBiIsieT HauboJiee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Onna U3 TIaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJaJCHUE
CIEIYIONMMUA KOMIETEHTHOCTAMH, XapaKTEPU3YIOIMIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBJICHUS;

e OIIEHWBATH U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HHTCPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNIbCTBA JJIS MTOJTyYEeHHUs BEIBOJIOB.

[lenmu wu3yueHus GU3MKA HA YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMs
omnpenenensl B KoHuenmuu mnpemnomaBaHusi ydeOHoro mpeamera «®Dusuka» B
oOpa3zoBarenbHBIX OpraHm3ausx Poccuiickoit ®Dexepanuu, peanu3yrONIMX



OCHOBHBIE  00111€00pa30BaTENIbHBIE MPOTPaMMbl, YTBEPKAEHHONH pPELICHUEM
Konnernn MunuctepcrBa npocsemiennst Poccuiickoin @enepanuu (IpoTOKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

Henn usyyenust pu3nKu:

npuoOpeTeHNe HHTEpeca W CTPEeMJICHHSI OOydYalomuXxcs K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTCIUICKTYalIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHHE
HCCJIEIOBATENbCKOIO OTHOIICHHUS K OKPY KAIOUIUM SIBJICHUSM;
(¢opMupOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuH U (pyHTaMEHTATBHBIX 3aKOHOB (PU3HUKH;
dopMupoBaHrEe TPEACTABICHUNA O pPOMW (U3MKH ISl Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE  MPEACTAaBICHUH O  BO3MOXKHBIX  cepax  Oyayuuen
poheCCUOHATIBHON JIeSITETbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHenIeMy 0o0y4eHHI0 B 3TOM HaIpaBJICHUH.

JlocTKeHHE 3TUX IIeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAaHWM O JHMCKPETHOM CTPOEHUW  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

npUOOpPETeHNE YMEHUN OMHCHIBATh U OOBACHATH (PU3NYECKUE SBICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHE METOJOB pCIICHHWS TMPOCTCUININX PacdYE€THBIX 3adad ¢
UCIIOJIb30BaHUEM busznUecKux MOJIeTIeH, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHUN HAOMIOAATh MPUPOJIHBIC SIBJICHUS W BBITOJIHATH OIIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIC HCCJIEAOBaHUSA C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE NMPUEMOB PaboThl ¢ MHPOpMalmen (HU3NIECKOTO COJEp KaHMS,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (U3HMKHU, aHAIHU3 U
KPUTUYECKOE OIICHUBaHWE WH(OPMAITUY;

3HAKOMCTBO €O chepaMu IpodeCCHOHATIBHON IeSTEILHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi YPOBEHHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBoUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENIO), B 8
Kkiacce — 68 vacoB (2 yaca B Hemenmo), B 9 kiacce — 102 vaca (3 yaca B Henelio).



[Ipeanaraemplii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbBIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTEIb JeJIacT BEIOOP MPOBEICHHUS
7a0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYATBHBIX OCOOCHHOCTEH
00yyYaroIMXCsl, CIUCKAa IKCIEPUMEHTATbHBIX 3aJlaHUM, MpeasiaraéMblX B paMKax
OCHOBHOT'0 TOCYJIJApPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COIEPKXAHUE OBYYEHMUSA

7 KIIACC

Pa3znen 1. ®u3nka u eé poJsib B NO3HAHMHU OKPYKAKOIIEr0 MUpA.

@dusznka — Hayka o mpupone. SBieHus npupoasl. Dusmdeckue SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BenMuyuHBL M3Mepenune Qusnvecknx BenuuuH. DPU3NYECKUE
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢usuka u [pyrue ecTeCTBEHHbIE HAyKH M3y4yaloT MPHUPONY.
EcTecTBeHHO-Hay4YHbI METOJ NO3HaHMs: HaOJIIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHNE
HaOmogaemoro sijaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Jlemoncmpauuu.

1. MexaHn4yeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHMUSL.

2. ®usnueckue npruOOPHI U MPOLETYpa MPSAMBIX U3MEPEHHUI aHAJIOTOBBIM U

uU(pOBBIM TPUOOPOM.
Jlabopamopnwie padbomut u onvimol.
1. OmpezeneHuie UEHbI JENEHUS Kbl U3MEPUTEILHOTO Mprubopa.
2. H3mepenue pacCTOsTHUM.
3. Usmepenue o0bEMa KUIKOCTH U TBEPIOTO TeEa.
4. OnpeneneHue pa3MepoB MaJbIX Tell.
5. M3mepenue Ttemmeparypbl IpU NOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JaTYUKa TEMIIEPATYPBHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3BI: JATBHOCTBH IMOJIETA
IapyKa, MyIeHHOr0 TOPU30HTAIBHO, TeM OO0Jblle, 4eM OOJbIlIe BbICOTA
IIyCKa.

Paznen 2. [lepBoHayasibHble CBeI€HHS O CTPOCHHHU BellleCTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepbl. ONbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenne yactul BemlectBa. CBfA3b CKOPOCTH JABWIKEHHS YACTHL C
Temrneparypoil. bpoyHoBckoe nBumwxkenue, auddysus. B3aumoneiicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMS BEILECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KkpucTalymyeckux) Tesl. B3anMOCBsSI3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISPHbIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO IBUKEHUSI.



2. Habmonenue muddysun.
3. HaOGmogenuwe ~ siBIeHH,  OOBSACHSIOIUXCS  MPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnuie pabomot u onvimot.

1. OueHka JuamMeTpa aroMa METOJOM pPSAAOB (C  HCHOJIb30BAaHUEM

dboTorpadmuii).
2. OmnbITHI 110 HAOIIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSHKCHUSL.
Pasznen 3. /[BukeHHe ¥ B3aUMOAeliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsisi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacuér myTu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepHMU. 3aKOH HWHEpUHUH. B3auMoJencTBHE Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InmoTHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIC
o0bEMa BellecTBa.
Cuita Kak xapakTepucTHKa B3auMozeucTBHs Ten. Cuila ynpyrocTd M 3aKoH
I'yka. 3mMepeHune cuiibl ¢ NOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHHS W CHIIA
TskecTd. Chlla TSDKECTH Ha JIpyTux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HAIIPABJIEHHBIX IO OJHOM npsMoM. PaBHonencTBytomas cuil. Craila TpeHUs.
TpeHue CKOJIbKEHUS U TpeHUE MOoKosA. TpeHre B IpUpoe U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenne MexaHu4ecKoro IBMKECHHS Tea.
2. H3mepenue CKOpoCTH MPAMOIMHENHOTO JBUKEHUS.
3. HaOmronenue siBneHus: HHEPIUU.
4. HabmroieHre n3BMEHEeHHS] CKOPOCTH TTPH B3aUMOICHCTBUU TE.
5. CpaBHEHHE MaccC IO B3aUMOJICUCTBHUIO TEJ.
6. CnoxkxeHue CuJl, HapaBJIEHHBIX MO OJHON MPSIMOA.
Jlabopamopnwie padbomot u onvimot.
1. OmpegneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapUKaA B KUJIKOCTH,
MOJEJIN 3IEKTPUUYECKOTr0 aBTOMOOUJIS ¥ TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBKEHHUS OpycKa WM IMapuka o
HAKJIOHHOM IIOCKOCTH.
OnpeneneHue MI0THOCTUA TBEPIOTO TeNA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBXEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEM.

Paznen 4. laByieHue TBEPABIX TeJl, 5)KUAKOCTEH M ra3oB.



JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIUYEHUs JaBiieHus. [laBienue rasa.
3aBUCHMOCTh JaBJCHHUS Traza OT 00bEMma, Temmeparyphl. [lepemada maBieHUS
TBEPABIMU TEJNaMH, XUJAKOCTSIMU M TazamMu. 3akoH [lackansa. IIHeBmaTmueckue
MaIllMHbI. 3aBUCHUMOCTh JABJICHHS >KUJIKOCTH OT TIyOMHBI. ['mapocratnueckuii
napagokc. Coobriaromuecs Cocyibl. [ 'uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emau U armocdepHoe aaBieHue. [IpuuMHBI CyIIeCTBOBAHMUS
Bo3aymHON oOonouku 3emin. OnbeiT Toppuuennu. M3mepenune armocdepHOTo
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHuss aTMOC(HEPHOTO TaBJICHHUS.

JleficTBUE KMAKOCTH W ra3a Ha MOTpyXEHHOE B HUX Tejo. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3myxoriaBaHue.

Jemoncmpauuu.
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3aBUCUMOCTB JIABJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs KUIKOCTHIO U Fa30M.

CooOuiaromuecs coCy/Ibl.

['mapaBnuyeckui npecc.

[IposiBnenue neiicTBust aTMOC(HEPHOro AABICHHUSL.

3aBUCHMOCTD BBITAJIKMBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM 4YacTh
TE€JIa U INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHUJIBI BECY BHITECHEHHOM KUIKOCTH.
YcnoBue 11aBaHus TEJ: IJIaBAHUE WIM IIOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOULIEHUS INIOTHOCTEN TeJa U KUIAKOCTH.

Jlabopamopnvie pabomot u onvimeol.

1.

WccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCTH TeNa.

OnpeneneHue  BBITAJKUBAIOIIEH  CUJIbI, JCHCTBYIOIIEH Ha  TeJjo,
IOIPYKEHHOE B KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMABAIOLIEH CHJIbI, IEVCTBYIOIIEH HA TEJIO
B )KMJIKOCTH, OT MAaCChI TeJa.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHBAIOIICH  CHUIIBI,
JIEUCTBYIOIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYHPOBAHUE JIOJKM U
OIIpELICJIEHUE €€ TPY30NIOABEMHOCTH.

Pa3znes 5. PaboTa 1 MOIIIHOCTB. JDHEPIHUS.

Mexanudeckast padbota. MoOIIHOCTS.

[IpocThie MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAas TIOCKOCTh. [IpaBmio
paBHOBecus phruara. [IpuMeHeHHWe TmpaBujia pPaBHOBECHS pblyara K OJIOKY.



«3o0notoe mpaBuso» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckass »dHeprus. KuHernueckas W NOTEHUHAIbHAs HHEPIUS.
[IpeBpaiieHrie OAHOTO BUIA MEXaHUYECKOW YHEPTUH B APYTOW. 3aKOH COXPAHEHUS
SHEPIrUU B MEXaHHUKE.

Jlemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimot.

1. Omnpenenenre pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JIBHXKCHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnepgoBaHue ycliOBH paBHOBECHS pblyara.
3. Uzmepenue KIIJ] HaKJIIOHHOM TJIOCKOCTH.

4. H3ydyeHue 3aKOHA COXpAaHEHUS MEXaHUYECKON SHEPIUH.
8 KJIACC

Pa3nes 6. TenioBble siBJICHNS .

OCHOBHBIE TTIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca u pa3mepsl aTOMOB M MOJIEKYJ. OIBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU.

Mogenu TBEPAOrO, >KUAKOTO W Ta3000pa3HOTO COCTOSIHUW BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHHW MOJIEKYJIIPHO--KUHETUYECKOU TEOPHH.
CmaunBaHMe U KanWUIIpHBIE sBIEHUS. TemIoBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsst sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DJHEpruu:
Terionepeaada 51 COBEpLICHUE paboThI. Bunsl TEILIONEpEAaAuH:
TEIIONPOBOJIHOCTD, KOHBEKIUS, U3JIyUYCHHUE.

KonuyecTBo TemioThl. YenabHas TEMJIOEMKOCTh BEIIECTBA. Te€MI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKMX BEHIECTB. YJEJIbHAas TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouzaeHcarus. Mcnapenwe. Kunenue. YnenbHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMochepHOro
JABJICHUSL.

BnaxuocTts Bo3ayxa.

DHeprus TOIUMBA. Y IebHAas TEIUIOTa CrOPaHHUsL.

[Tpunuunel padotel TemnoBbix napurareneit KIIJ[ TermmoBoro nBuratens.
TennoBble IBUTATENN U 3aIATA OKPYKAKOLIEN CPEIBI.

3aKOH COXpaHEHHMS U MPEBPALLICHHS YHEPTUH B TEILTOBBIX MTPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO JIBHYKEHUSI.

Hab6nronenune nuddysun.

HabGnronenue siBieHN CMauynBaHUS U KalTWJUISIPHBIX SIBJICHUH.
HabGnrogenue TeraoBoro pacmpeHus Tedl.

W3meHenue naBiieHUs ra3a Mpyu U3MEHEHHH o0bEMa M HarpeBaHUU WIIU
OXJIAXKICHHH.

[IpaBuia u3mepeHus TeMIepaTyphbl.

Buae! reronepenayn.

OxnaxaeHue npu COBEPIICHUN pabOThI.

HarpeBanue npu coBepiieHuu padoThl BHEITHUMU CHUJIAMH.
CpaBHeHUE TEMIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
Habmronenue kurneHus.

Habrogenue nocTostHCTBA TEMIEPATYPhI PH TUTABJICHUH.
Monenu TEeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomot u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OnbITH O OOHAPYKEHUIO EUCTBUSI CHUJT MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WJIK caxapa.
OnbITel O HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenure AaBiIeHMs BO3ayXa B 0aJUIOHE MITIPHUIIA.

OnbITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00BEMa 1 HATPEBAHUS WM OXJIAXKICHUSI.

[TpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTypHhI.

HaOmtonenne wu3MeHeHUsT BHYTpPEHHEW OSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHUJL.

HccnenoBanue gBIEHHS TEIJIO0OMEHA MPU CMEIMIMBAHUU XOJOJHOM H
ropsiyer BOJBL.

OnpeneneHne  KOJNMMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOM  Mpu
TEII00OMEHE C HarpeThiM METAJUTMYECKUM I[TUITUHIPOM.

Onpenenenue y1eabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHus.

OrnpeneneHne OTHOCUTENIbHOM BIIa)KHOCTH BO3/IyXa.

OnpeneneHue y1eabHON TEMIOTHI IIJIaBICHUS JIbJA.

Pa3znes 7. DiiekTpryecKre 1 MATHUTHDbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa sneKkTpuueckux 3apsaoB. BzaumoneiicTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3apsAJI0OB U PACCTOSIHUS MEXKIY TEJIaMM).



Onektpuueckoe mnoje. Hanpspk€HHOCTh anekTpudeckoro mnoss. IIpuHuun
CYyNEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHHKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSI DJIEKTPUUYECKOIO TOKA.
M CcTOYHUKN TOCTOSIHHOTO TOKa. JIeWCTBUS H3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuiia  Toka.  DNEKTPUYECKOE  HAIpSKEHHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJIETbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
s ydactka nenu. [locnepgoBarenbHOe W mapauieibHOE — COCIMHEHHUE
IIPOBOJHUKOB.

PaGota u MomHOCTH 3yiekTpuueckoro Toka. 3akoH J[xoymns—JleHia.
DNEeKTpUYECKUE 1ENMU U MOTPEOUTENH dIEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMbIKAHUE.

[ToctostHHble ~ MarHuTBL.  B3anMoAEHCTBHME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe none. MarHuTHoOE 1ojie 3eMIId U €ro 3Ha4€HUe JJIA KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarauTHoe TMoJi€  BJIEKTpUYECKoro Toka. IIlpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSHHOTO TOKAa. M Cmosib30BaHWE SIEKTPOABUTATENIEN B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SABneHue snekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOTEeHEepPaToP. CnocoOb1 ITOJTyYEHHUS AIEKTPUYECKOU SHEPIUHU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3alus Tell.
JIBa posia 31EKTPUUYECKUX 3apsiI0B U B3aUMO/ICHCTBUE 3aPSIKEHHBIX TEJl.
Y CTpOUCTBO U AENCTBUE IEKTPOCKOIIA.
DNEeKTpOCTaTUUECKAsT MHIYKIIHSI.
3aKOH COXpaHEHUs AJIEKTPUUECKUX 3aPAJIOB.
[TpoBOTHUKY U TUATEKTPUKHU.
MoaennpoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKHM IOCTOSIHHOTO TOKA.
JIeCTBHS DIIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUIN TOK B KUJIKOCTH.
. ['a30BbIM pa3psn.
. I3MepeHnune cuipl TOKa aMIepMeETPOM.
. I3mepeHnune 31eKTpUYECKOT0 HAIPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COIPOTUBIICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzanmoelicTBre NOCTOSHHBIX MAarHUTOB.

MoaennpoBaHrue HEBO3MOKHOCTH PA3AECICHHUS MOJKOCOB MATHATA.
MopenupoBaHue MarHUTHBIX MTOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarnuTtHoe 1oJie ToKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEKTPOIBUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIIHAH.

OnbiThl Papajes.

3aBUCUMOCTh HaNpaBJEHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBCHMS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomot u onvimeot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO DBJIEKTpU3AIlMU TN HWHIAYKUUEW U 1pu
COIIPUKOCHOBEHUU.

HccnenoBanne JOEUCTBUS DJIEKTPUYECKOTO TOJII HA MPOBOJHUKUA U
JTUBJIEKTPUKHU.

COopka u mpoBepka paboThI TEKTPUUECKOM 1IETIH TOCTOSHHOTO TOKA.
N3mepenue u peryinpoBaHue CUJIbI TOKA.

N3mepenue u perympoBaHue HallpsHKEHUS.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TOKA, UAYILETO 4YE€PE3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
COINPOTHUBJICHUS MPOBOJHUKA OT €ro JIWHBI, IUIOLIAJA TMONEPEYHOTO
CeYeHUs U MaTepHuaa.

IIpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna i CUJIbl TOKA IPU NAPAIUIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmpeneneHrne MOIIHOCTA  BJIEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT
HANpsKECHHS Ha HEM.

Onpenenenue KII] narpeBarens.

HccnenoBanre MarHuTHOTO B3aMMOJICUCTBUS IOCTOSTHHBIX MArHUTOB.
N3ydyeHne MarHUTHOrO TMOJS  NOCTOSHHBIX ~ MAarHUTOB IIPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl  B3aUMOJCHCTBUS
KaTylIKM C TOKOM W MAarHuTa OT CHWJIbI TOKa W HAIpaBIICHUS TOKA B
KaTyIIIKE.

18. 3yueHue AeriCcTBUS MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue v u3ydeHue pabOThl AJEKTPOIBUTATES.

20. 3mepenue KIIJ[ anexkTpoiBUraTeIbHOM yCTaHOBKH.

21. OnBITBI IO HWCCIECIOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHAYKIUU:
UCCIICOBAHUE W3MEHEHUW 3HAYECHHUS W HANpPaBJICHUS WHIYKIIHMOHHOTO
TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe JBWKEeHME. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENPHOCTh MEXAHUYECKOIO JBWKEHHS. PaBHOMEpHOE NPSMOIMHENWHOE
nBxkeHue. HepaBHoMmepHoe npsiMosHENHOE ABHKeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa P HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyckopeHHOE MpsiMONMHEHHOe aBMkeHue. (CBoOoaHOE
nagenue. OnbiThl ["anues.

PaBHOMepHOE ABMkKEHHE MO OKpYykHOCTH. [lepuon m yactora oOpalieHus.
JlunerHas v yriioBasi CKOpOCTH. L[eHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepseiit 3akoH Hprotona. Bropon 3akon Herotona. Tperuit 3akoH HproToHa.
[TpyHLIMT Cynepno3ULINY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS MMOKOsI, IPYTUE BUJIbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
naneHus. JIBwxenne ruranetr BOKpyr Connuoa. IlepBas kocmumyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanbHOM TOukH. AOGCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamleHusi. MOMeHT cubl. L{eHTp TshkecTu.

Nmnynbe Tena. M3meHenne umnyibca. UMmynbCe cuiibl. 3aKOH COXPAaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHUE.

Mexanudeckass paboTa ¥ MONTHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHusi. CBsi3b dHepruu 1 paboThl. [loTeHInanpHas YHEPTUs Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIMabHAsA SJHEPTUS C:KATOU NIPYKUHBI. KnuHetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUM.

Jemoncmpauuu.

1. HaGmrogeHne MeXaHMUECKOTO JBMKEHUS Tea OTHOCUTEJIBHO Pa3HBIX TEJ

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

CpaBHeHMe MyTeW M TPACKTOPUHN IBUKEHUS OJAHOTO M TOrO K€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOpoCTH U YCKOPEHHUSI MPSMOJIMHEHHOTO IBU>KCHHUS.
Uccnenosanue npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGnronenue nBr>xeHust Tema 1mo OKpy>KHOCTH.

Hab6nronenne MexaHu4ecKux sIBJICHUH, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JBUKCHHUH
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKH.

3aBUCUMOCTh YCKOPEHHS TeJla OT MAcChl TeJla U JIEUCTBYIOIIEH Ha HEro
CUJIBL.

HabGnronenue paBeHcTBa CUJl ITPU B3aUMOCHCTBUU TEJ.

N3MeHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUU.

[lepenaya nmmyIbca Npy B3auMOAECHCTBUM TEN.

[IpeoOpa3zoBanus SHEPTUU MPU B3AUMOJICHCTBUU TeJl.

CoxpaHeHre UMITyJIbCca IPU HEYTIPYTOM B3aUMOJECICTBUU.

CoxpaHeHue UMITyJIbca IMPU a0COJIIOTHO YIIPYTOM B3aUMO/ICHCTBUU.
Habnrofnenune peakTHBHOTO IBH>KEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU PU CBOOOTHOM IMaJICHUH.
CoxpaHeHre MEXaHMYECKON SHEPTHUH MPU JBH>KEHUU Teja M0 JEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomot u onvimeot.

1.

KoncTpynpoBanue TpakTta Ijisi pa3roHa W JajdbHEWILEr0 PaBHOMEPHOTO
JIBYDKEHUS IAPUKA WA TETIEHKKU.

Onpenenenue CpeaHel CKOPOCTH CKOJIBKEHHS OpyCKa WM JIBUKEHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejla IMPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBWXKEHHH 0€3
HAYaJbHOM CKOPOCTH IIyTM OTHOCSTCA KakK psii HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue KodHPUIIMEHTA TPEHUS CKOJBKEHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUM Tela
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenrie pabOThl CWIBl  YINPYrOCTH TIPpU  MOABEME Tpy3a C
HCIOJIb30BaHUEM HEIIOJIBHKHOI'O U ITOABIIKHOTO OJIOKOB.

11. VI3y4yeHue 3aKkoHa COXpaHEHUS YHEPTHUU.

Pa3nen 9. Mexannveckue K0J1e0aHHS H BOJTHBI.

KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUM: MEpUOI,
4acToTa, aMIUIMTy1a. MareMaTu4eckuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIruu MPH KoJIeOaTeIHHOM JIBUKESHUH.

3aryxaromnme — kKojneOaHus.  BpIHyXkaeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BoJHBI. CBolcTBAa MeEXaHWYECKHMX BOJIH. [IpomonbHbie U
MONepEYHbIe BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTPAHEHUs.
MexaHn4deckue BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOHBI.

3Byk. ['poMKoCTh 3BykKa M BbIcOTa TOHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Jlemoncmpauuu.

1. HaOmronenue koneOaHuN TeJI MOJ AEHCTBHEM CHIIBI TSHKECTH M CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOnronenue BIHYKICHHBIX KOJIEOAHUI U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIHN).

Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI PE30OHAHC.

Jlabopamopnvie pabomot u onvimot.

1. OmnpeneneHue YacTOThl W TEepUOJA KOJIEOAHUM MaTEeMaTUYECKOIro
MasiTHHUKA.
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2. OmpeneneHue 4aCTOTHI M MIEPHOJIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.
NccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUid MOABEIIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEPUOA KOJICOAaHUM PYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TeproAa KoJieOaHWM I'py3a, MOJBEIICHHOTO K
HUTH, OT MacCChl Ipy3a.

6. OmnbITHI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Tepuojia  KoJieOaHuM
MPY>KMHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOTHOTO TaCHUSI.

Pa3zjnea 10. DinekTpoMarHuTHoOE MoJie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEKTPOMarHuTHOE  MoJie.  JJEKTPOMarHuTHble  BOJHBL.  (CBOiCTBa

aneKTpoMarHuTHbIX BOJH. Illkanma snekTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



DJneKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BolIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomot u onvimot.

1. WN3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHMIIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHHUS.

JlyueBas  moxpenp  cBera.  HMcrounuku — cBera.  [IpsamosmHeiHoe
pacnpoctpaHenue ceera. 3atMenus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpermomieHus cBera. [lomHoe BHYTpeHHee
OTpakK€HHE CBeTa. VICronp30BaHME TOMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonm unyweit B gumH3e. OnTuyeckas cuctema Qoroarrapara,
MUKpPOCKONIa M TeJjeckoma. [J1a3 Kak onTuyeckas cHucTeMa. bIum3opykocTe u
JAJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbioToHa. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. /(ucniepcust cBeTa.

Jemoncmpauuu.

[IpssMonMHEHOE PacpOCTPAHEHUE CBETA.

OtpaxxkeHue cBera.

[Tonyuyenue n3o0paxxeHu# B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue caera.

Onrtuueckuii CBETOBO/I.

Xox mydeii B coOuparoiei JImH3e.

Xo0J1 1yder B paCCEUBAIOLIEH JIMH3E.

[Tonyuenue n300paxeHut ¢ MOMOIIBIO JIMH3.

[Tpuniun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens ria3sa.

11. PaznoskeHue 6€10ro CBeTa B CIIEKT.

12. TTosmyyeHue 6€10ro CBeTa MPHU CI0KEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopnwie padbomut u onvimot.

1. HccrnenoBaHue 3aBUCUMOCTH YTjia OTPaXEHHUsSI CBETOBOTO Jyda OT yria
MaJICHUS.

2. M3ydeHue xapakTepUCTUK U300paKeHUS MPeMeTa B IIIOCKOM 3epKalie.
HccnenoBanune 3aBUCMMOCTH yTJia MPEJIOMIICHUSI CBETOBOTO JIyda OT yrija
MaJICHUSI Ha TPAHUIIE «BO3IYyX—CTEKIION.
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[Tonyuenue n300paxxeHu ¢ TOMOIIBIO COOMPAIOTIICH JIMH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI cOOMparoiei
JIVH3BL.

6. OMNbITHI 110 Pa3JIOKEHUIO OEJIOro CBETA B CHEKTP.

7. OnbITHI MO BOCIPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHM Yepe3

[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJICHNA.

OmnswiTel Pe3epdopaa u mmanerapHas mojaenb atoma. Monens aroma bopa.
Henyckanne u nornomenue ceeta atoMmoM. KBanTtsl. JInHeHyaThIe CIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. HyknonHas wMogens artomHoro sapa. HW3ortonsl. PaanoakTruBHBIE
npeBpauieHusd. [lepuoa nomypacmajia aTOMHBIX SAEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MacCOBOIO YHUCEI.
DHeprusi CBs3M aTOMHBIX saep. CBs3p Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenusd saep. crounuku saeprun CoHIa U 3BE3I.

Anepnas sHepreTtuka. J[elCTBUSA pPaAMOAKTUBHBIX HM3IYYCHUH Ha JKUBBIC
OpraHU3MBL.

Jemoncmpauuu.

1. CHexTpsl U3JIyYEHUS U MOTJIOIICHHUS.

2. CrnexTpsl pa3JInYHbIX Fa30B.

3. CnekTtp Bojiopoja.

4. HabmoneHue TpekoB B kamepe Buiibcona.

5. Pabora cuéTumka MOHU3UPYIOIIUX U3ITYICHUN.

6. Perucrtpanus nszinyyeHus NpUPOJAHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopnwie pabomot u onvimol.

1. HaGmronenue CruIONIHbIX U JIMHEHYATHIX CIIEKTPOB U3ITyYCHUS.

2. HccnegoBaHue TPEKOB: U3MEPEHUE HSHEPIHM YACTUIIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusm).

3. Usmepenue pagnoakTUBHOTO (oHA.

IHoBTOpHUTEIHbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO--00001IAIOIINN MOYJIb TIPEAHA3HAYEH JJISI CUCTeMaTHU3allud
u  0000meHUsT  TMPEAMETHOTO  COJEpPKAHWS W OMbITa  JEATEIHHOCTH,
MPpUOOPETEHHOTO MPU MU3YYCHUH BCETO Kypca (U3HKH, a TAKXKE JJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromumxcs,
BBIOpPABIIIKX ATOT yU4EOHBIHN MpeaMeT.

[Ipy U3ydeHUU JaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTIEUnBACTCS JOCTIKEHUE MPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAYyYHasi TPAMOTHOCTb: OCBOEHHE HAay4YHBIX METOJIOB HCCJIEIOBaHUS



SABJICHUM TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBICHATH (PU3NUYECKUE
SBJICHUSI, TPUMEHSS TMOJIyYCHHBbIE 3HAHUWA, peElIaTh 33Ja4d, B TOM YHUCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3jielia Peaanu3yeTrcs
32 CY€T TOro, 4YTO OOy4YallIMecs BBIMOMHIIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaracTcs:
Ha OCHOBE TMIOJYyYECHHBIX 3HAHWI paclio3HaBaTh U HAYYHO OOBSICHSTH
du3nyuecKkue SBJICHUS B OKPY>KaIOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;
MCITOJIh30BaTh HAYYHBIC METOJIBI UCCIEIOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCJIIE I MPOBEPKH TMIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HamOOJEe BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAI[PUMEDP, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINUYHBIX UCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUs BCEX U3BECTHBIX BHUJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (u3MKU HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbrare n3ydenus Gu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMSI

y oOyuaromierocss 0yyT c(OpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YyJIbTaThl B
YacTH:

1) IAaTPHOTHYECKOTO BOCTIMTAHMSI:

— MPOSIBIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(pu3HUECKOW HAayKU;

— IIEHHOCTHOE OTHOILIEHHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB,;

2) rpaskIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHUU OOIIIECTBEHHO 3HAYMMBIX
W OTUYECKUX TMpoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAHUE BAKHOCTH MOPAIBHO--3TUYECKUX NPHUHIUIIOB B JESITEIBHOCTH
YYEHOIO;

3) 3¢TeTH4€eCKOro BOCIIMTAHUSA:

— BOCIIPUSITHE ICTETHUUYECKUX KadyeCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 O3HAHMS:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HayKH Kak MOUIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTAaBIISIOLICH
KYJIbTYPBI;

— pa3BUTHE HAy4YHOW JHOOO3HATEIHHOCTH, WHTEpECA K HCCIIEI0BATEIHCKOM
NEATEIIbHOCTH;

5) ¢opvMupoBaHusi  KYJbTYPbl 3A0POBbS M  IMOLMOHAJIBLHOIO
0J1aronosy4yus:

— OCO3HAHHME LIEHHOCTH Oe30macHoro ooOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pY/IOBaHHWEM B
JOMAIIIHUX YCJIOBUSAX;

— c(hopMUPOBaHHOCTh HaBbIKa pedieKCuu, MNpU3HAHUE CBOETO TMpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APyroro 4yejIoBeKa;

6) TPY10BOI0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUU MPAKTHUYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON OpraHu3alllM, TroOpoja, Kpasi) TEXHOJOTUYECKOH U



COLIMAJIbHOM HaIpaBiI€HHOCTH, TPEOYIOIIUX B TOM YHCIEe U (DPUINYECKUX
3HAHUM;

e — MHTEpEC K MPAKTHUYECKOMY U3y4YEeHHIO MPOodecCuid, CBI3aHHBIX C (DU3HUKOI;

e 7)3K0JIOTHY€CKOT0 BOCTIMTAHUS:

e — OpHUCHTAIMS HA MpPUMEHEHHE (PU3MYECKUX 3HAHWU NJi1 pEelieHus 3aaad B
00JIacTH OKpy: Kalollel Ccpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPE.IbI;

e — OCO3HAaHME TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX MpoOJeM U MyTed HX
peneHus;

e 8) aganranum K M3MEHSIOMIMMCH YCJIOBHSAAM COLMAJBLHOM U NPHPOIHOMH
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBINOJHEHUU WCCIEAOBAaHUN H
NPOEKTOB (HU3MYECKON HAMPABICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHUX,

e — TIIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4YE€pe3 IPAKTHYECKYIO
NeSITENHHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4nciie (POPMYITUPOBAThH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
(duzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (U3HUUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3HU MPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OIEHKA CBOUX JICUCTBUH C YUYETOM BIMSHHUS Ha OKPYXAIOUIYIO Cpexdy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAINPEIAMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs TporpaMmbl M0 (PU3MKE HAa YPOBHE OCHOBHOTO
oO1ero oOpa3oBanus y oOydaromnierocsi OyayT chopMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIC NCHCTBYS,
KOMMYHHUKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JCHCTBHSA,  PEryJISTHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBU.

Ilo3HaBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIE 1eliCTBUSA

Ba3oBble Jjornyeckue 1eicTBUA:



BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKH OOBEKTOB
(ssBIEHUN);

YCTaHABIIMBATh CYHIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS IS
00001IEHHS ¥ CpPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHUSIM;
BBISIBIIATh MPUIMHHO--CJICJACTBEHHBIC CBSI3W TPH HM3yYCHHH (PU3NUECKUX
SIBJICHH W TPOIIECCOB, JIeTaTh BHIBOABI C MUCIIOJIB30BAHUEM JETYKTHBHBIX
1 MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(U3NIECKUX BEITUIHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelIeHus y4eOHOM (uznueckoit
3alaun (CpaBHEHHUE HECKOJIbKMX BAapUAHTOB pelIeHUs, BbIOOp Haunbosee
MOJIXOAIIETO C yIETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarejbCKue AeiCTBUA.

HCIOJIb30BaTh BOIIPOCHI KAK UCCIIEA0BATEIILCKUI HHCTPYMEHT MMO3HAHNS,
MPOBOJIUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIAHY OIBIT, HECIIOKHBIN
(bU3UYECKUN DKCIIEPUMEHT, HEOONBIIOe HCCleIoBaHue (DU3NUECKOTO
SIBJICHUS,

OIICHMBAaTh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(MOpPMAILIHIO,
MOJTYYECHHYIO B X0JI€ MCCIICIOBAaHUS WIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATh OOOOIIEHHUS M BBIBOBI 110 pe3ysibTaTaM
POBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

IIPOTHO3UPOBATh  BO3MOXKHOE  JIalIbHEHINIEe pa3BUTHE  (PU3HUUYCCKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEANOJIONKEHUS 00 UX PA3BUTUU B HOBBIX
YCIIOBHSIX M KOHTEKCTaX.

Pab6ora ¢ undpopmanmeii:

MPUMEHSATH Pa3IMIHBIC METOJbI, HHCTPYMEHTBI M 3aIPOCHI TIPH TIOMCKE U
orObope MHGOPMAIMKM WIM JaHHBIX C y4E€TOM MPEIONKEHHOU YyueOHOMH
dbu3uYecKon 3a1a9H;

aHAIN3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUJOB U OPM TIPEICTABIICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMANIbHYIO (opMy mpeAcTaBICHUS
uHDoOpMaAIMU W WUIIOCTPUPOBATH peIIaeMble 3aJladydl  HECJIOKHBIMU
CcXeMaMHu, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHMKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIE AelHCTBUS:

B X0A€ OOCYXIEHHUS y4eOHOro Marepuana, pe3yJibTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOi TEMbI U
BBICKA3bIBaTh WJEU, HAllEJICHHbIE Ha pELIECHUE 33Jaud U MOIAep:KaHHe
Oaro>keyIaTeIbHOCTH OOIIEHNS;



COTIOCTABJIATh CBOW CYXICHHS C CYXACHUSIMH JPYTHMX YYaCTHUKOB
auanora, OOHapyXKUBaTh Pa3IudKe W CXOJCTBO MTO3UIIHIA;

BBIPQKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOJIMYHO TPECTABIATH PE3yIbTaThl BBITIOJHEHHOTO (PU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBUIyAIbHOM pPabOThl MpPH pPEIICHWH KOHKPETHOW (pu3mueckoi
POOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIHHOCTH, OPTAHU30BBIBAThH JICHCTBHS
no e€ JOCTIXKEHHUIO: paclpedeNsiaTh poiH, OOCYXKIaTh MPOLECCh U
pe3yJIbTaThl COBMECTHON PabOTHI, 000011aTh MHEHHUS HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O Pe3yJibTara o
CBOEMY HAINPABICHUIO M KOOPAUHHUPYS CBOM JCUCTBUS C JAPYTHMH
YJIEHAMH KOMaH/Ibl;

OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT IO KPHUTEPHSIM,
CaMOCTOSTEIIEHO COPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHS.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranmsamnus:

BBISIBIISATH MPOOJIEMBI B )KM3HEHHBIX M Y4Y€OHBIX CUTYallUSX, TPEOYIOUX
JUTSI petieHus] PU3NYECKUX 3HAHUM;

OpUEHTHUPOBAThCS B  PA3MYHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHAMBUAYaTbHOE, TPUHSATHE PEIICHUS B TPYIINE, MPUHATHE DPEIICHUN
TpynImon);

CaMOCTOSITEIIEHO COCTABJIAThH aJITOPUTM pelieHus (GU3MIECKON 3aauul UK
MJIaHAa UCCIIEJIOBAHUSA C YYETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH TIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBINA MHTE/JIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MIPEUIaraTh IIaH €€ U3MEHEHUS;
OOBACHATH TPUYMUHBI  JOCTHXKEHHSI  (HEAOCTUIXKEHHUs) pe3yibTaToB
NeSTeIbHOCTH, JaBaTh OILIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATENBHOCTH (B TOM YMCII€ B XOJ BBINOJIHEHUS
(¢u3nyecKkoro MCCIEJOBaHMUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa IIEJIU U YCIOBUAM;

CTaBUThb Ce0s Ha MECTO JIPYroro 4eloBEKa B XOJE CIOpa WM JTUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;



pU3HABATH CBOE MPABO Ha OMIMOKY MPH pelieHnH GU3NUEeCKUX 3a7ad Win
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

IHPEAMETHBIE PE3YJIbTATDBI

K xoniy o0yuenus B 7 KJacce rnpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME W  XMMHYECKHE  SIBJICHMUS,
HaAOJI0/ICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (HU3UUECKUX
BEJIMUMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMUYECKOE [IBIKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOpPHUs, PaBHOACHCTBYIOLIAS
cuina,  gedopmanus  (ympyras, — IUIacCTUYeCKasl),  HEBECOMOCT,
COOOILAIOIIUECS COCY/IbI;

paznuyath siBaeHus (Auddy3us, TEIIOBOE JIBIKEHHE YaCTHUIl BEIECTBA,
PaBHOMEPHOE  JBH)KCHUE, HEPABHOMEPHOE  JBWIKEHHE, HWHEPLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHMsI, Tiepefadya AaBJICHUS TBEPABIMU TEIaMU, >KUJIKOCTSIMU H
razamu, arMoc(epHoe MaBieHUE, IUJIaBaHUE TeJ, MPEBpaAICHUS
MEXaHUYECKOW HHEPTryHr) MO OMUCAHUIO MX XaPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3UUECKUX SBICHUUA B
OKpYy’KalollleM MHUpE, B TOM 4Yucjie (U3NYECKue SBJICHUS B MPUPOJIE:
MPUMEPHI JBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBOW U HEXKUBOU
OpUpoJie, NECUCTBUE CHUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EpHOTro JaBJICHUS Ha KMBOW OpraHU3M, IUIABaHUE PhIO, phlUuaru B
TeJie YeJIOBEKa, IIPU ITOM IMEPEBOJUTH MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OTMUCHIBATh U3yYEHHBbIE CBOMCTBA Tel M (DU3UYECKUE SIBJIICHUSI, UCTIOJIB3YS
dbu3uyeckre BEIUYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tejla, Cuja TpPEeHUs, JAaBlieHHWE (TBEPAOTO Tejia, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CUJIa, MEXaHW4YecKas paboTa, MOIIMHOCTh, TJICUO CHJIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYECKass W TMOTCHIMalbHAs DHEPTHs), MPU OMUCAHUU MPABUIIBHO
TPaKTOBaTh  (PUBMYECKHH  CMBICH  HWCIOJIB3YEMBIX  BEJIWYWH, UX
0003HaueHNs W EeIUHHIBI (U3HYECKUX BEIWYWH, HAXOIWUTHh (DOPMYIIHI,
CBS3BIBAIOIIUE JTAHHYIO (PU3UUYECKYI0 BETUYHHY C APYTUMH BEIMYMHAMH,
CTPOUTH TpaUKH U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U IPOLECCHI,
WCTIONB3Ysl TIPaBUIIA CJIOKEHUS CHJI (BIOJIb OJHOM TMpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUJIo paBHOBecHs priyara (0J0kKa),
«30JI0TOE€ TMPABUJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHHYECKOU
SHEPruM, IpHU HTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa H
3aMCBIBATH €70 MAaTEMATHYECKOE BBIPAKECHUE;

OOBSCHATH (pU3MUECKUE SBICHMS, TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE H3 1—2
JIOTUYECKHUX IIIaroB ¢ OMOpPOil Ha 1-2 M3Yy4YEeHHBIX CBOMCTBA (HU3HUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B 12 JEHCTBHS, HMCHOJIB3Ysl 3aKOHBI H
(GopMyibl, cBs3bIBAIOLINE (DU3MUECKUE BEJIWYUHBI: Ha OCHOBE aHajau3a
YCIJIOBUS 3314 3aIMCBIBATh KPATKOE yCIOBHUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHbBIE
JaHHbIE, HEOOXOAUMBIE JIs PEUICHUs 3a/lay, OLICHUBATh PEATHMCTHYHOCTh
NOJy4YeHHOU (PU3MUECKON BEIMYUHBL;

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO pELIUTh MpPU MOMOLIH
(pU3HUECKUX METOJIOB, B OITMCAHUU HCCIEAOBAHUS BBIACISTH IPOBEPIEMOE
NpEeAnojoxkeHue  (rumoresy),  pa3ivyatb W UHTEPHPETUPOBATH
MOJIyYEHHBI pEe3yJIbTaT, HAXOAWTh OIIMOKHM B XOAE ONbITA, JI€JaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
bu3nIecKux CBOWCTB Tel: dbopmyIupoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pYI0BaHNUS,
3aMUChIBaTh X0/ ONbITa U POPMYIUPOBATH BHIBOJIBL;

BBINIOJIHATH MPSMbIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUIBI U TEMIIEPATypbl C MCHOJIb30BAaHUEM AaHAJIOTOBBIX U
uM(dpoBbIX MPUOOPOB, 3aAMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
IPYro € HCMOJIb30BAHUEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYIIErocs Tejla OT BPEMEHU JIBWXKEHUSI TeENa, CHIIbI
TPEHUS CKOJIBKEHHUS OT Beca Tella, KayecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IO CONPUKOCHOBEHUS TEN, CHIIbI
YOPYroCTU OT YUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOIPY’KEHHOM YacTH Teja U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJNa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHMs TeJ, YCIOBUN paBHOBECHUS phluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUU Y4YEOHOrO0 MCCIEIOBaHUSA, COOMpAaThb YCTAaHOBKY H
BBITIOJHATh WM3MEpEHUs, CIeAysl MPEeIJIOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yNbTaThl MOJTYYCHHOW 3aBUCHUMOCTH (DU3MUECKUX BEIHMYMH B BUJC
MPeIJIOKEHHBIX TaOnMIl U TpaduKOB, JelaTh BBIBOJBI MO pe3yJbTaTam
UCCJIEIOBAHMUS;

POBOJUTh KOCBEHHBIE H3MEpEeHUs (U3MYECKUX BEJIMYMH (TUIOTHOCTH
BEIIECTBA KUIKOCTH M TBEPAOrO TeNa, CHJIA TPEHUS CKOJbKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CHJIa, JICUCTBYyIOIIas  Ha
NOTPYXEHHOE B KUAKOCTh TENO, KOI(PPHUIMEHT MOJE3HOTO ACHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAysl TNPEJIOKEHHOW WHCTPYKIUU: TIpH
BBITIOJIHEHUH H3MEPEHUH COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIUMCIISTH 3HAUEHNE UICKOMOMW BEJINUMHBI,

co0JII0AaTh NMpaBuila TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLMUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETp, AMHAMOMETp, COOOILAOLIMECS COCYAbl, OapoMerp,
phIuar, MOJBMXKHBIN U HETTOJBUKHBIN OJIOK, HAKJIOHHAS IJTIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBl JCUCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAaHHUA (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, ApEOMETP), UCMOIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMbIC (PU3UUECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPHl  (HAXOAuTh HMHpOpMAIMIO O  MpUMeEpax)
IPAaKTUYECKOT0 HCIHOJb30BaHUs (PU3MUECKMX 3HAHUW B TMOBCETHEBHOU
KU3HU N7l obecrieueHusi 0€30MacHOCTH MpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbSI M COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CpeIe;

OCYLIECTBISATh OTOOpP HCTOYHUKOB HHpopMauuu B HHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINXCS
3HAHUM M TyTEM CPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
MHPOPMAIMIO, KOTOpas SIBISETCS MPOTHUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIOJHEHUU YUEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JIUTEepaTypy (U3NYECKOTO  COJECp)KaHUs, CIPABOYHBIE MaTepuabl,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIuu (HU3NIECKOTO COACPKAHUSA, B TOM



quciie MyOJUYHO JeNlaTh KpaTKHE COOOILIEHUs O pe3yJbTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEAOBAHUN, MPH 3TOM TPaMOTHO HCIIOJIb30BATh
M3YYCHHBI TOHATUWHBIN anmapaT Kypca (M3MKH, COIPOBOXAATH
BBICTYILJICHUE NTPE3EHTALUE;

IpPU BBIIOJHEHUM YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM pacnpeneniaTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHM 33Ja4aMH,
CIEAUTh 34 BBINOJHEHWEM IUIAHA JACUCTBHUM, aJEKBAaTHO OLICHHWBATh
COOCTBEHHBI  BKJaJA B  JEATEIbHOCTh  TPYIIbL,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCICTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIIHX.

K xoniy oOyuenus B 8 kiacce rnpeMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCII0JIB30BATh MOHSATHS: Macca M pa3sMepPbl MOJIEKYJ, TEIIOBOE JIBH)KCHHE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTALIMYECKUE U
amop(Hble TeJa, HACBHIIIEHHBI W HEHACHIUIEHHBI Map, BIIAXKHOCTb
BO3/lyXa, TEeMIeparypa, BHYTPEHHsISI SHEPIHs, TEIUIOBOM JIBUTaTEb,
ANIEMEHTAPHBIN AIIEKTPUUECKUI 3apsijl, SIEKTPUUECKOE IMOJIE, POBOIHUKI
U IUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE I10JIE;
pa3nuuath SIBIEHUA (TEIJIOBOE pacIIMpeHHEe W C)KaThe, Terulomnepesaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHUE, KAWUISIPHBIE SIBJICHUS, HCHApEeHUE,
KOHJIEHCAllMsA, IUIaBJIEHUE, KpUCTaUIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terioneperaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YECHHE),
ANEKTPU3aLUs TEN, B3aUMOJECHUCTBHUE 3aps/IOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JCHCTBUE
MarHuTHOTO MOJISl Ha MMPOBOJHUK C TOKOM, 3J€KTPOMAarHuTHAsE MHIYKIHUS)
M0 ONHCAHUI0 HX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaThb NPOSIBJICHHE HM3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpYy)XaloIlleM MHpE, B TOM YHCIE (PU3NUYECKUE SIBICHUS B MPHUPOAE:
MOBEPXHOCTHOE HATSKEHUE M KalWULSIPHBIE SIBICHHUS B MPHUPOJE,
KpUcCTaulbl B mpupoje, uziaydeHue CoiiHLA, 3aMep3aHue BOAOEMOB,
MopcKkue 6pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUUECKHE
ABJIEHUSI B aTMoc(epe, AIIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiiM, Jpeid MOJIIOCOB, POJIb MArHUTHOTO TOJIS JUIsl JKU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU ATOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIACNSTh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3MUECKHUX
SIBJICHU;

OTNUCHIBAaTh U3yUEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SIBJICHMS, UCIIONIb3YS
(du3nueckre BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO
TEIJIOThI, YJENbHAas TEIUIOEMKOCTh BEIECTBA, yJeldbHAs TEIJIoTa



IUTABJICHMS], yJieJbHAsl TeIUIoTa NapooOpa3oBaHUs, yAelbHas TemioTa
CrOpaHHs TOIUTMBA, KOA()PUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MalllMHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO31yXa, AJIEKTPUYECKUU 3aps,
CUJIa TOKa, 3JIEKTPUYECKOE HANpsLKEHHE, CONPOTUBIEHUE IMPOBOJIHHKA,
yAENbHOE  CONPOTUBIEHUE  BEIIeCTBa, paboTa W  MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPU OMNHCAHUU MPaBUJIBHO  TPAKTOBATh
(Gu3NYECKUl CMBICT KCIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYECKUX BEIUYUH, HAXOAUTh (HOPMYJBI, CBS3BIBAIOIIUE JAHHYIO
(Gu3MUeCKyl0 BEJIWYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHUS MOJIEKYJISPHO--KMHETHYECKOW TEOopUn
CTPOEHMSI BEIIECTBA, MPUHLMII CYyNEepIO3ULUU TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH OMa i ydacTKa LEeMNu, 3aKOH
Jlxoynsa—JleHna, 3aKkOH COXpaHEHMS JHEPIMM, IIPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €0 MAaTEMaTHYECKOE
BBIPA)KEHUE;

OOBACHATH (PU3MUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallUi MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BACHEHUE U3 1—2 TOTHYEeCKHUX
IaroB ¢ Omopod Ha |—2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUM,
(Gu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuat pacy€THhIE 3aJadyd B 2—3 JEUCTBHS, HCIOIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHME BETUYMHBI: Ha OCHOBE aHallM3a
YCIIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUIS peLIeHWs 3aJaud, BbIOMpaTh 3aKOHBl U (OPMYIIBI,
HEOOXOAUMBbIE il €€ pelIeHHs, NPOBOAUTH pPAcu€Thl U CpPAaBHUBATH
MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BETMYMHBI C U3BECTHBIMH JIAHHBIMU;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEIIUTh MPU MOMOILIU
(U3HUECKUX METOIO0B, HCIMOJb3ysl OMHCAHUE HCCIEIOBAHUSA, BBIACIATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBAaTh MNPABUIBHOCTh MOPSAKA
IIPOBEJICHMSI HCCIIEIOBAHUS, JEJIaTh BBIBOJBI,

IPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBJICHUM WU
(u3HUeCcKUX CBOMCTB Tell (KalWUIIpHBIE SIBJICHUS, 3aBUCUMOCTH JaBICHUS
BO3/lyXa OT ero o0bEma, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl NpPU MU3IYyYEHUH OT LBETa M3Tydarollen (MOrJIonaronieil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYphl KUJIKOCTU U
IUIOMAaM €€ IOBEPXHOCTH, OJJIEKTpH3alus TeJl U B3aUMOJACHCTBUE
ANEKTPUUECKUX 3apsA0B, B3aUMOJACHCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yalM3allisl MarHUTHBIX TMOJE€H TOCTOSHHBIX MAarHUTOB, JEWCTBUSA
MarHMUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHMTA,
CBOMCTBA JJIEKTPOJBUTATENsI TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
MpOBEpsiEeMbIE MPEAMNOI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py/10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOJIBI;
BBIMOJIHATh  NPSIMBIE  W3MEPEHUs]  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3[yXa, CHUJIbl TOKa, HANPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (PU3UUYECKUX BEIHYMUH, CPAaBHHUBATDH
pe3yNIbTaThl U3MEPEHU ¢ yUETOM 3a/1aHHOI a0COIOTHOM MOTPEITHOCTH;
IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BEIMUUHBI OT
ApPyrol C  HCHOJb30BAaHUEM MPSAMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOIAAN IONEPEYHOrOo
CEYCHHUS U YICIBHOTO COMPOTUBIICHUS BEIIECTBA MIPOBOAHNUKA, CHIIBI TOKA,
UAYHOIETO dYepe3 TMPOBOAHHWK, OT HANpsDKEHHsS Ha  MPOBOJHHKE,
UCCIIEJIOBAHUE TIOCJIEIOBATEIbHOTO U  NapajuIeIbHOTO  COEAUHEHMH
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUPATh YCTAHOBKY U
BBITIONHATh WM3MEpPEHUs, CIenysl MPEeAIOKEHHOMY TIUIaHy, (UKCHPOBAThH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

IPOBOJNUTh KOCBEHHBIE HU3MEPEHHUS (PU3NYECKUX BEIUYMUH (yIesbHas
TEIUIOEMKOCTh  BEILIECTBA, COMPOTHUBIEHUE MPOBOAHHKA, paboTa W
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIaHUPOBaTh H3MEPEHHs, COOUpAaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJEAys MPEAJIOKEHHON MHCTPYKLUH, U
BBIYHCTISATH 3HAUCHNE BEIHMUMHBI,

coOJII0/1aTh MpaBUiia TEXHUKKA 0€30MIaCHOCTH MU paboTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TMUIPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIBTMETP, CUETYMK DJICKTPUUECKON HHEPTHH, DIIEKTPOOCBETUTEIILHBIC
MpUOOPHI, HArpeBaTEIbHbIE IEKTPONPUOOPHI (MIPUMEPHI), INEKTPHUUECKUE
MPEeIOXPaHUTENH, JJIEKTPOMATHUT, 3JICKTPOABUTATENh TOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWCTBAaX (DPM3MUECKUX SIBICHUI U HEOOXOIUMBIE
¢uznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M HW3MEPHUTEIbHBIC
npuOopbl TO CXeMaM ¢ CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTATEIh BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTABISTh CXEMBbl 3JEKTPUUECKUX



Henen ¢ nociaeAoBaTeNbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasyinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUYECKUX 1ETICH;
OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  HWHMOpMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HH JIJIs1 oOecriedeHnust 0€30MacHOCTH TpU oOpareHnu ¢ mpudopamMu 1
TEXHUYCCKUMH YCTPOUCTBAMH, COXPAHCHHS 3I0pPOBbsI M COOJIOICHUS
HOPM DKOJOTUYECKOTO MOBE/ICHUS B OKPY KAIOILIEH CpEIE;

OCYHIECTBISATh MOUCK MHGoOpManuu (U3UUECKOTO COJAEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOMIMXCS 3HAHUM M TyTEM CpaBHEHMUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATh  HH(POPMAIHMIO, KOTOpas
SIBJISICTCS] TIPOTUBOPEUNBON T MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BATh MPHU BBHIMIOJHEHUU YUEOHBIX 3aJaHUl HAYYHO--TIOMYJIIPHYIO
auTeparypy  (GU3MUECKOro  COJEpXkKaHUs, CIPaBOYHbIE MaTepUalbl,
pecypchl cetu HTEpHET, BiaieTh NpUEéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeodpazoBanus HHGOPMALIUK U3 OJTHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHMEHHBIC W KPATKHE YCTHBIC COOOIICHWSI,
0000mast uHOpPMAIMI0O U3 HECKOJIBKUX MCTOYHUKOB (PU3HUECKOTO
colepkaHusi, B TOM 4YHCIE MyOJUYHO TMPEACTABIATh PE3YJIbTAThI
MIPOCKTHOW MJIM MCCIICIOBATEIBCKON JCSITCIBHOCTH, TIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YUYEHHBI MOHATUHHBIM anmapar Kypca (U3HKH,
COTIPOBOXK/IaTh BHICTYIUICHHUE MTPE3CHTAIINCH;

IpU BBIMIOJHEHUU YYEOHBIX TMPOEKTOB M HCCIENOBAHUN (DU3NIECKUX
MPOIIECCOB pacIpeesisiTh O00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMIOJHEHUEM IIJIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJIaJ B
JeSATETBLHOCTD TPYIIIBI, BEICTPAaWBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3penaTh KOH(IUKTHI.

K xonity oOyuenus B 9 kJacce rnpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh MOHSTHUSA: CUCTEMa OTCY€Ta, MaTepHalibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXAaHWYECKOTO IBWXKEHUA, Achopmaius
(ynpyrasi, ImiacTuueckas), TpPEeHHE, IEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh U TEPETPYy3KH, IEHTP TIKECTH, aOCOTIOTHO TBEPIOE TEINO,
IEHTP TSDKECTH TBEPIOTO Tejla, pABHOBECHE, MEXaHWYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, WH(Qpa3ByK W YJIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPhl UCITYCKaHUs U TOTJIONICHUS, anbda-, OeTa- U raMMa-u3IyueHus,
M30TOIIbI, IIEPHAsI SHEPTETHKA;



paznuyaTh SIBJCHUS (paBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JIBUKCHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOIHOE
najJieHue Tejl, pAaBHOMEPHOE JBIDKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHUE
TE€J, PEaKTUBHOE JIBH)KEHHE, KOJIeOaTeIbHOE ABMKEHUE (3aTyXarolue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKECHUE
3BYyKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3I0kKEeHHE OEJI0ro CBEeTa B
CHEKTp U CJOXXEHHE CHEKTPaJbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HMKHOBEHHUE JIMHEMUYATOTO CIEKTpa
U3ITyYEHHUs ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHUE;

pacrno3HaBaThb NPOSBJICHUE HU3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM uyHcie (U3NYECKUE SBJICHHS B IMPUPOAE:
NPUIUBBL U OTIUBBI, IBUKEHUE T1aHeT COJTHEUHOM CUCTEMBI, PEAKTUBHOE
JIBM)KCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMHU, 3XO, LIBETa Tell,
ONTUYECKUE SIBJICHUS B IMPUPOAE, OMOJOTMYECKOE AEHCTBHE BHUIUMOTIO,
yIbTPapHUOJIETOBOIO U PEHTICHOBCKOIO M3IYYEHHM, €CTECTBEHHBIH
pPaiMOaKTUBHBIN (OH, KOCMHYECKHE Iy4Yd, PaJHOAKTHUBHOE H3ITyUYCHHE
OPUPOIHBIX MHHEpATOB, JEHCTBHME pPAJAMOAKTUBHBIX H3IyYCHHA Ha
OpraHM3M 4YeJIOBEKa), MPH STOM NEPEeBOAWTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYIECTBEHHbIE CBONCTBA (NMPU3HAKH) (PU3UUECKHUX
SIBIICHU;

OTIHCHIBATh M3yUEHHBIC CBOMCTBA TNl U (U3NUYECKUE SBIICHHS, UCIIONIb3YS
¢usznyeckue BEMTUYMHBI (CpeaHSsi WU MTHOBEHHas CKOPOCTh Tela NpHu
HEpPaBHOMEPHOM JBHKEHHUH, YCKOpPEHHE, MepeMelleHue, MyTb, YIJIoBas
CKOPOCTb, CHJIa TPEHHUs, Cuja YIPYTrOCTH, CHJIA TSKECTH, YCKOpPEHHE
CBOOOMHOIrO TMaJeHMs, BEC Tejla, HMIYJbC Tela, HUMIYJIbC CHIIBI,
MeXaHW4yeckas padoTa M MOIIHOCTh, MOTEHIMAJIbHAs SHEPTUsl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MJIM, MOTCHIIMAIbHAS YHEPTHs CHKATOM
OpYyXHHbI, KUHETUYECKash SHEprus, IOoJIHAas MEeXaHUYecKas »Heprus,
Nepuoj U 4acToTa KoJeOaHUM, IJIMHa BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTeslb MPEJIOMIICHUS CPEAbl), TP OMUCAHUU
NPaBWJILHO TPAKTOBATh (U3MUECKUNW CMBICT HCIHOJIB3YEMBIX BEIWYHH,
0003HaueHUs W EeAUHMIBI (PU3MYECKUX BEIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEITUYMHY C JPYTHMMH BEJIMYHMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBa Tei, (U3WYECKHE SBICHHUS W MPOIECCHI,
UCTIONB3YS 3aKOH COXPAHEHHUs DHEPIHH, 3aKOH BCEMHUPHOTO TITOTCHHS,



OPUHLIMI CYNEPHO3ULIMA CWJI, NPUHLUI OTHOCHUTEIBHOCTH ['amuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsIOBOIO U MacCOBOTO YHCEN
IpU AAEPHBIX PEAKIHSAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKECHNUE;

OOBSACHATh (PU3NYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyallul NMPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO--CIICICTBEHHbBIE  CBA3H, CTPOUTh OOBSICHEHHME U3 2—3
JIOTUYECKHUX IIIaroB ¢ OMOpPO Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3UUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3aJaud  (OmUparoluecs Ha cuctemMy u3  2-3
ypaBHEHHUI), UCIIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PUINUECKHE
BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIJOBUS 33Jla4d 3aIlMChIBaTh KPaTKOE
YCJIOBHE, BBISBIIATh HEIOCTAIOLIUE WM U30BITOUHBIE JAHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOJUMBIE JJIsl PEIICHHUS], IPOBOJUTH PACUETHI U
OLICHWBATh  PEAIUCTUYHOCTh IOJYUYEHHOTO 3HA4YeHUS (PU3NUECKOU
BEJIMYHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
(pU3HUECKUX METOAOB, HCIOJb3Yys OMUCAHUE HCCIEIOBAHUA, BBIICISAThH
MIPOBEPSIEMOE  MPEANOJIOKEHHUE, OLEHUBAaTh MPABUIBHOCTH MOPSAKA
IOPOBEICHUSI  UCCIENOBAHMS, JENaTh  BBIBOJABI, HWHTEPHPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUI U OIIBITOB,;

MPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
(u3nUecKuX CBOMCTB Ten (M3yueHHe BTOpPOro 3akoHa HbloTOHa, 3aKOHA
COXPAaHEHHUsI HSHEPrUM, 3aBUCHUMOCTh NEpHUOAA KOJEOAHUU NPYKUHHOTO
MasiTHHKa OT MAacchl Tpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbI MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PAacIIPOCTPAHEHUE CBETA,
paznokeHre Oenoro cBera B CHEKTP, U3YyUYEHUE CBOMCTB M300pa)keHUs B
IJIOCKOM 3€pKajie M CBOMCTB M300pa)k€HUs NpeIMeTra B coOuparouen
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSTENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOrO Habopa
o0oOpyIoBaHuUsl, ONHUCHIBATH XOJ  OMNbITAa W  €ro  pe3yJbTarhl,
bopMyIMpOBaThH BHIBOJIHI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX M3MEPEHUM, Omnpenenss
CpelHee 3HauyeHue u3MepsieMoll BenuuuHbl ((POKyCHOE paccTosiHue
coOuparoiieid JIMH3bI), OOOCHOBBIBATH BBIOOp crocob0a H3MEpeHUs
(M3MepuTeIHLHOTO MPUOOopa);

NPOBOAMTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUU (3aBHCUMOCTb MyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HadaJlbHOM CKOpPOCTH, MEpHojIa
KOoJICOQHUM MaTEMAaTHYSCKOTO MAsSTHHKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yIJla OTPaXEHHsI CBETa OT yrja MaJeHUs] U yriia NpPeIOMJICHUS OT yrja
MajieHus): TUIAHUPOBATh HCCIEIOBAHUE, CaMOCTOSITEIHHO COOUpaTh
YCTAHOBKY, (UKCHUpOBaTh pPE3yjbTaThl IOJYYEHHOH 3aBHCHUMOCTH
bu3uYeCKNX BEIWYMH B BHUJE TaOIUIl U rpaduKoB, JeiaTh BBIBOJBI IO
pe3yJibTaTam UCCIEI0BaAHUS;

IIPOBOJIMTh KOCBEHHBbIE H3MEpeHUs (GU3UYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Teja TMpPU PABHOYCKOPECHHOM JIBUKCHUU,
YCKOpEHHE CBOOOJHOTO MaJeHUs, *KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUSI CKOJBXKEHUS, MEXaHW4ecKas padoTa W MOIMHOCTh, YacTOTa M
nepuoa  KojeOaHui MaTeMaTHYeCKOro ¢ TMPYKUHHOTO MAasTHHKOB,
ONTHYECKAas CHJa COOMparomed JIMH3bI, PaJUOAKTUBHBIM  (OH):
IJIAaHUPOBATh HM3MEPEHHS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHITh U3MEPCHHUSI, CIEIYs MPEII0KEHHON WHCTPYKIIMU, BBIYUCIIATH
3HAYCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOTYUEHHBIC PE3YJIbTAThI C yIETOM
3aITaHHOM TOTPEITHOCTH U3MEPEHUM;

co0JIroAaTh MpaBWiIa TEXHUKH 0€30IIaCHOCTH MPU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuanbHas TOYKa, aOCOIIOTHO TBEPAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJCIh aToma, HYKJIOHHAas
MOJICJTb aTOMHOTO SI/Ipa;

XapaKTepHU30BaTh TPHUHIMIBI  JIEHCTBUS W3YyYCHHBIX IMPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM Ha WX oOmucanus (B TOM YHCIIE:
CIIUJIOMETpP, JaTUYMKH TIOJIOKEHHUS, PACCTOSHUS W YCKOPEHHUS, paKera,
9XOJIOT, OYKH, IIepuckom, doToanmapaT, ONTHYCCKUE CBETOBOJIbI,
CIIEKTPOCKOT, JIO3UMETP, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXoaumble (Puznueckue
3aKOHOMEPHOCTH;

HCITOJTB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3yUYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIBHBIX NPHOOPOB M TEXHOJOTHYECKHUX IPOIIECCCOB
IpH pEHICHUU y4eOHO--TIPAKTHUYCCKUX 3a/Jad, ONTHYCCKHUE CXEMBI IS
ITOCTPOCHUS N300paKEHUH B TUIOCKOM 3€pKaJie M COOUPAIOIICH JIMH3E;
NPUBOJIUTH  NpHUMEPHl  (HaXOAuTh  HMHPOPMAIIMIO O  IIpUMepax)
IIPAKTUYCCKOTO HCIIOIh30BaHUS (U3MYECKUX 3HAHWW B TTOBCEIHEBHOMN
KU3HH JIJIs oOecrieueHnus: 0€30MMacHOCTH MPU oOpaIieHUuH ¢ mprudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM 9KOJIOTUYECKOTO MTOBEJICHUS B OKPY’KAIOIIEH cpejie;



OCYIIECTBIISATh MOMCK HMHpopManuu (U3NYECKOTO COJEp)KaHus B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYS MOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMPEJENICHUsI JOCTOBEPHOCTH MOJIYYSHHON MH(POpPMAIMN Ha OCHOBE
VMMEIOIIUXCS 3HAHUW U JTOTIOJIHUTENIbHBIX NCTOYHUKOB;

UCIOJIb30BaTh NP BBIIIOJHEHUHN YUYE€OHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOTO COJAECp)KaHUsS, CIPABOYHBIE MaTepUabl,
pecypcesl cetu HTEpHET, BnaaeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpa3oBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHbIE IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
MHPOpPMAIMU U3 HECKOJbKUX HCTOYHUKOB (DPU3HUECKOTO COJAEPIKAHUA,
nyOIMYHO TPEACTABIATH PE3yIbTAThl IPOEKTHOM WM MCCIIEA0BATENbCKON
NEATEIBHOCTH, TPU O3TOM TPAaMOTHO  HCHOJIB30BAaThb  M3YYCHHBIN
MOHATUMHBIN anmapar HM3ydyaemoro pasjaena (U3MKA U COMPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ ydyéToM OCOOEHHOCTEH ayAuTOpUu
CBEPCTHUKOB.
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7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
Kontpoabubie | IIpakTnyeckue
n/n NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypcbl
Pasjnen 1. ®u3uka u e€ poJib B NO3HAHMH OKPYKAKIIEr0 MUPA
bubnnorexa [JOK
11 D - 2
H3HKa = Hayka © pHposte https://m.edso0.ru/7f416194
bubnuorexa [JOK
1.2 D 2 1
HBHHCCIHIE BEHIIHET https://m.edso0.ru/7f416194
bubnnorexa [JOK
1.3 E i 2 1
CTGCTBGHHOHaquBIH METOA ITO3HAHUA https://m.edsoo.ru/7f416194
Hroro mo paznemy 6
Pa3nen 2. [lepBoHayaibHbIE CBeIEHUSI O CTPOEHHH BelllecTBA
bu6mmoteka I[IOK
2.1 CTpoeHne BelecTBa 1
TPOCHHE BELIeCTB https://m.edso0.ru/7f416194
59 JIBr>KeHMEe ¥ B3aMOJICCTBHE YaCTHI] 5 1 bu6mmoteka [IOK
' BeIlleCTBA https://m.edsoo.ru/7f416194
bu6mmotexka I[IOK
2.3 ArperaTtHsle cOCTO elrecTsa 2
Tperatipl TOARMA BEHICCTR https://m.edso0.ru/7f416194
Hroro no paznemy 5
Pa3nen 3. /IBU:KeHHMe ¥ B3aMMOAelCTBHE TeJl
31 MexaHUueCcKO€e IBUKEHUE 3 bubnnorexa [IOK

https://m.edsoo.ru/7f416194
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bubnnorexa [JOK
2 nu 4 1
3 HEPIIA, MAcea, TIOTHOCTD https://m.edso00.ru/7f416194
bubnuorexa [JOK
: .B 14 2
33 Cuna. Bupt cur https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, :KUAKOCTEN U ra30B
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnoreka [IOK
' TEeJIaMH, JXUIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
42 JlaBIICHHE JKHAKOCTH > https://m.edsoo.ru/7f416194
bubnnorexa [JOK
4. A
3 TMoCheproe naBneHHe 6 https://m.eds00.ru/7f416194
a4 JelicTBrE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nes S. PaGora m MomHOCTH. JHEpIrus
bu6mmoteka [IOK
>1 Paboa u mompgocTS 3 . https://m.eds00.ru/7f416194
bu6mmoteka [IOK
5.2 IT 5 1
POCTRIC MEXAHSMET https://m.eds00.ru/7f416194
bu6mmoteka [IOK
53 M 4 1
CXAHITICCRAA IHCPTIA https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 12
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8 KJIACC
Kosun4yecTBo yacoB JIeKTPOHHBbIE
HaunmeHnoBanue pasaeiioB 1 TeM nudposbIe
Ne i/ P Kontpoiabusie | Ilpakruuyeckue (wcpp )
NMporpaMmbIl Bceero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcbl
Paznea 1. TensioBble ABJICHUS
. bu6mmoteka [IOK
11 CTpoenue u CBOHCTBA BeleCTBa ! https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 T 21 1 5
CTTOBBIC TPOHECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3jien 2. DiekTpuyeckue 1 MAarHUTHbBIE SIBJIEHHS
51 DIIeKTpUUYECKUE 3apAJibl. 3apsyKEHHbIE Tea 7 1 bubnmoreka [IOK
' U UX B3aUMOJEIiCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoteka I[IOK
2.2 I1 i % 2 1 7
OCTOSTHHBIW AJIEKTPUYECKUI TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MaruuTHsble SIBIEHUS 6 1 15 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.4 9 4
HICKTPOMATHHITHAA HHAYKHHA https://m.edsoo.ru/7f4181ce
Hroro no pazaemy 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 3 145
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9 KJIACC
KoanuecTBo 4yacoB
HaumeHoBaHue pa3aesioB U TeM dieKTPOHHBbIE (HU(pPOBHIE)
Ne i/ Konrpoabsnsie | IIpakTuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3znen 1. Mexanu4yeckue siBJ1eHUSA
11 MexaHU4YEeCKOE IBHIKCHHE U CIIOCOOBI €ro 10 1 bubnuoreka [IOK
' OIHCAHUSI https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B i 20 1 3
SanMoAcHcTBIE e https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBE COXpAHCHIL https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 40
Pa3nen 2. Mexannveckue KoJie0aHUSI U BOJTHBI
2.1 MexaHnueckue KojeOaHus 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmotexka I1IOK
2.2 MexaHndecKre BOJHBL 3 8 1 3
RAHITHCCRIE BOTHRL SBYIK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 3. DiaeKTpoMarHuTHOE MOJI€ H DJIeKTPOMATHUTHBIE BOJTHBI
31 DIIeKTPOMarHuTHOE TI0JIC U 6 9 bubnmnoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€e ABJICHUSA
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4.1 3aKOHBI pacIpOCTPaHCHHUS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.2
JIuH3bI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnnorexa [IOK
4, P 2
3 a3OAEHHE GEIOTO CBETa B CIICKTp 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3znen 5. KBanToBble siBJIeHHS
51 HcnyckaHue U IOTJIOICHHE CBETa aTOMOM 4 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 6 1
(CTpocHHe ATOMHOIO 51pa https://m.edsoo.ru/7f41a4a6
bu6nmmorexa [IOK
5.3 s 7 1
AICPHRIC peaKtiu https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 17
Paznen 6. [ToBTOpUTEIHHO-0000AIOIMI MOTYJ/Ib
6.1 [ToBTOpeHue 1 0000IIEHNE COAECPIKAHUS 6 5 bu6moteka [LIOK
' Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 99 27
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