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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHMs
COCTaBJICHAa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHOM MpPOTrpamMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (eaepanbHoi pabodeil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueOHoro npeamMera «Ousnkay.

Copnepkanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AlMIO0 U3YYCHUS
¢u3MKu Ha AEATEeIBPHOCTHOM OcCHOBe. B mporpamme mo ¢(usmke y4HUTHIBAIOTCS
BO3MOKHOCTH yueOHOro mpenmera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAaNpPEMETHBIM pe3yJibTaTaM OOy4eHus, a TaKKe
MEKIPEAMETHBIE CBS3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 0011IeT0 00pa30BaHUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepurana
1o rojiaMm o0ydeHus (1o Kjaccam), npeajaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEIMETHOIO COJAEPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcs.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIY YYHUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®du3urka SIBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl ECTECTBEHHO-HAYYHBIX YUE€OHBIX
MIPEAMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHUI,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpOHOMUEH 1 (hU3MUeCcKOoi reorpadued, BHOCUT
BKJIaJ B €CTECTBEHHO-HAYyYHYIO KapTHHY MHpa, MPelOCTaBiIsIeT Haubosee siCHbIE
oOpa3ibl MPUMEHEHUs HAYYHOTO METOJa MO3HaHUS, TO €CTh CIoco0a MONTyYeHUs
JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIEro
oOpa3oBaHMsl COCTOUT B (POPMUPOBAHMHU €CTECTBEHHO-HAyYHOH TPaMOTHOCTH U
MHTEpeca K HayKe Y 00y4aroluxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEIANOJaracT OBJIAJICHHUE
CIIEIYIOIIMMHA KOMIIETEHTHOCTSAMM, XaPaKTEPU3YIOIIMMH ECTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHUS;

e OIEHUBATH U NIOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEI0BAHNUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  HCIOJb30BaTh  HAyYHbIE
JI0Ka3aTeJIbCTBA JIJISl IOJTy4EHHS BBIBOJIOB.

[lemn wsyueHus (U3WMKA HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
onpenenensl B Konuenmum mnpenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzaumsx Poccuiickoii @enepauuu, peanu3yrOIIUX
OCHOBHBIE  00IIe00pa3oBaTeNbHbIE MPOrPAMMBbI, YTBEPKACHHON pELICHHEM



Konnernn MunucrepcerBa npocsemienus Poccuiickoin @enepanuu (IMpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).
eau usyuyenust pusuku:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHS OOYydYaloluXcs K HaydYHOMY
U3yYEHHUIO TPUPOABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(dopMHUpOBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJIbTaTa U3y4eHHs OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKU;
(GopMUpOBaHKE NPEJICTABICHUA O POJM (U3MKHU ISl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  cepax  Oyayuen
npo(hecCHOHANIBHON JIEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOMH, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ielield mporpaMMbl 10 (U3MKE HA yYPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

npuoOpeTeHNEe 3HAHWM O  JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PCIICHHUS TMPOCTCUINUX PAcCUYETHBIX 3adad  C
UCITIOJIb30BAaHUEM bu3nIecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIE SIBJICHUS M BBIOIHATH OIBITHI,
JabopatopHble  pabOThl M DIKCHEPUMEHTAJIbHBIE HCCIICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOTO COACpKaHUA,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha wsyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiaacce — 68 gaco (2 yaca B Hexenmo), B 9 kiacce — 102 vaca (3 yaca B Heneso).

[Ipennaraemepiii B mporpamMme no (u3MKe MepeyeHb J1adopaTOpHbIX padoT U
OMBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, yUuTesb AeIaeT BIOOp MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
00yJaronmxcsi, CIUCKa AKCIICPUMEHTAIBHBIX 3aIaHUM, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COILEPKXAHUE OBYYEHMUSA
7 KIIACC

Paznen 1. ®u3uka u eé posib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®uszuka — Hayka o npupoze. SBieHus npupoapl. OU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeauyuHbl. M3Mmepenue ¢uzndeckux BeauMduH. DU3HMYECKUE
npubopsl. [TorpemnocTs n3mepenuit. MexxayHapoHasi CHCTeMa €AMHHII.

Kak ¢u3uka W Japyrue eCTECTBEHHbIE HAyKH M3y4aloT IPUPOIY.
EcTecTBeHHO-HAyUYHBIM METOJ TMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIXKEHHUE THIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmro1aemMoro sipiieHus. Onucanne GU3NIeCKUx SBJICHUHN C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC

SIBJICHHUSL.

2. ®usnydeckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomol u onvimel.
1. OmpenenieHHe 1EHbI ACJICHUS IIKAIbl U3MEPUTEIHLHOTO TPUOOpa.
2. H3mepeHue pacCcTOSTHUM.
3. H3mepenue o0bEMaA KUJIKOCTH U TBEPIOTO TeA.
4. OnpezneneHue pasMepoB MajbIX TEL.
5. M3mepeHue temmeparypbl IIPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa M
JIaTYUKa TEMIIEpaTyphI.

6. lIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bI: NAIBHOCTH IOJETA
Iapuka, MyImeHHOTO FOPU30HTAILHO, TeM OOJibllle, 4YeM OOJIbIlIe BHICOTA
MycCKa.

Pa3znen 2. [lepBoHayaibHbIE CBEJIEHUSI O CTPOEHHH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenne yactui BemiecTBa. CBs3b CKOPOCTHM JBHKEHUS YacCTHI[ C
TeMmrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaunmoneiicTBue yactuil
BEILIECTBA: IPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEU U TBEPABIX
(kpuctammuyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSX M MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUSI.



2. HaGmoaenue muddysuu.
3. HaGmionenue — siBneHMil,  OOBSACHSIOIIUXCS ~ MPUTSDKEHHEM WK
OTTAJIKMBAHUEM YaCTUI[ BEIIECTBA.

Jlabopamopnsie pabomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psoB  (C  HCIOJIb30BAHHEM

dboTorpaduii).
2. OmbITHI IO HAOTIOJEHUIO TEIIIOBOTO PACIIIUPEHUS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO JCHUCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHHSL.
Pa3znen 3. /IBu:keHHne 1 B3anMojieiicTBHe Tel.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUIKECHHUE.
Cxopoctb. CpeliHsisi CKOPOCTh IIPU HEPABHOMEPHOM IBHKEHHHM. Pacdér myTu u
BPEMEHHU JIBUKECHUS.
SlBnenve wuHepuuu. 3aKOH WHEpUUU. B3anmoaelcTBUE TeNl Kak NpPUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMsI Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHULIC
o0bEMa BelecTBa.
Cwmita Kak XapakTepuUCTHKa B3auMoAercTBHs Tell. Cuiia ynpyrocTd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOIIBID AUHAMOMETpA. SIBIICHUE TATOTEHUS U CUja
TskecTH. CHJla TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPABJIEHHBIX MO OJHOM mpsiMoM. PaBHOnelcTBytomas cui. Cuna TpeHusl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabnrogeHme MexaHWYECKOTo ABUKECHUS TeTa.
2. M3mepeHune CKopoCTH MPSIMOJIMHENHOTO JIBUAKCHHUS.
3. HaGmronenue siBICHUS HHEPIIMH.
4. HabGnroneHue u3MeHeHUsl CKOPOCTH ITPU B3aUMOICUCTBUU TeEI.
5. CpaBHEHHME MacC IO B3aUMO/JICUCTBUIO TEJ.
6. CroXeHue CUI, HalpPaBJICHHBIX MO OJTHON MPSIMOA.
Jlabopamopnwie padbomoul u onvimel.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (IlIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpezeneHue CpeHEN CKOPOCTHU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTshKeHUs (JedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUJIBI.

5. OnBITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHUSL CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBienne TBEPABIX TeJl, })KUAKOCTEH 1 ra3oB..



JlaBnenue. CriocoObl yMEHBINIEHUST ¥ YBEITMYCHUS aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEMa, TemnepaTrypbl. llepemaua naBieHus
TBEPIBIMU TEJIAMH, KUAKOCTAMU U raszamu. 3akoH Ilackana. ITneBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. [ 'MapocraTnyeckuid
napajokc. Coobmatomuecs: cocyasl. [ uapaBinueckne MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpudMHBI CylIECTBOBaHUS
Bo3nymiHOW oOonouku 3emin. OmbiT Toppuuernm. M3mepenune aTtmocdepHOTO
JaBjeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha INOTPYKEHHOE B HUX TeEJIO. BhITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD AaBJIEHUS ra3a OT TeMIIEpaTyphbl.

[lepenaua naBiaeHUs KUIKOCTHIO U TA30M.

CooOuiaromuecs cocyibl.

['mppaBnuueckun mmpecc.

[IposiBenue nercTBust aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIbI BECY BBITCCHEHHOW HKUJKOCTH.

A A T o
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8. YcIOBHE IUIABaHUS TEN: TIJIABAaHUE UJIW MIOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIONIECH  CHJIBI, JCHCTBYIOIIEWM Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00BEMA MOTPYKEHHON B KUIKOCTh
YaCTH TeJla U OT TJIOTHOCTH KUJIKOCTH.

5. KoHCTpyWpoBaHHEe apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaboTa M MOIIHOCTDH. JHEPrus.

Mexannueckas pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbruara. [I[puMeneHue npaBuiia paBHOBECHs pblyara K 0J0Ky. «30J10Toe



npasmiio» Mmexanuku. KI1/I npocTeix mexanuzMoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTHueckas M IOTEHUUAJIbHAs DHEPIUA.
[IpeBparieHre 0THOrO BUAA MEXaHUYECKOW S3HEPTUU B APYTOM. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Omnpenenenne pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUH TEJA 110

TOPU30HTAIBbHON NOBEPXHOCTH.
2. HccnenoBanue yclioBH paBHOBECHS pblyara.
3. M3amepenne KII/] HaKITIOHHOM TIOCKOCTH.

4. H3yuyeHne 3aKOHA COXpPaHEHUs] MEXaHUYECKON SHEPTUU.
8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenu TBEPAOro, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUW MOJIEKYJISIPHO--KUHETUYECKON TEOPUHU.
CmaumnBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS
yacTull. BHyTpeHHsst sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH DJHEpruu:
TeIUIonepeaaya u coBepiieHre padboTel. Buasl Temionepeaaun: TemIONpoOBOIHOCTD,
KOHBEKIHUS, U3JIyYEHHE.

KonudecTBo TemnoThl. YaenpHas TEMJIOEMKOCTh BEIIECTBA. 1eMaoo0OMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro Oananca. [lmaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAas TEIUIOTA IUIABJICHHUS.
[TapoobOpazoBanue u kouaeHcauus. Mcnapenue. Kunenue. YnenbHas Ttemsota
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEPATypbl KWUIICHHS OT aTMoc(epHOro
JABJICHUSL.

BrnaxHocTh Bo3ayXxa.

DHeprus TOIUIMBA. Y eibHas TEIUIOTa CTOpaHusl.

[Tpununer padotel TemnoBbix aurareneir KIIJ[ rtemmoBoro purarens.
TerutoBble IBUTATENN U 3AIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPALLICHUS SHEPTUH B TEILIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmioneHne 6poyHOBCKOTO JIBUKECHHUS.
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Habmronenue nuddysun.

HaGmoienue siBiieHU cMauynuBaHus M KalWJUIAPHBIX SIBICHUH.
HabmoieHue TerioBoro paciimpeHus Tel.

N3meHenue naBiieHUs Ta3a Mpy M3MEHEHHH 00bEMa M HarpeBaHWUU WIIN
OXJIAXKICHUH.

[TpaBwita u3MepeHwus TEMIEPaTyphl.

Buner Terionepexayn.

OxJtakaeHue mpu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHuu pabOThl BHEITHUMU CHJIAMHU.

. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHbBIX BEILIECTB.

. Habmronenue kureHusl.

. Habnrogenue nocTostHCTBa TEMIIEPATYPhI P TUIABJICHUU.
13.

Moienu TeNJIOBBIX ABUTATEIEH.

Jlabopamopnvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenre AaBiIeHMs BO3AyXa B 0aJUIOHE IIIPHUIIA.

OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCHUMOCTH MABJICHUS BO3JyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl IUHEHHON 3aBUCUMOCTH JUTMHBI CTOJOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKe OT TeMIepaTyphbl.

HabGmronenve w3MeHEHHMS BHYTPEHHEW OHEPruu Tela B pe3yJibTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

UccnenoBanue sBiIeHUs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOAOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM [UITUHIPOM.

Onpenenenue yaenbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca ucnapeHusl.

Onpenenenre OTHOCUTEIBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue y1eIbHON TEMIOTHI IJIaBIECHUS JIbA.

Pa3znen 7. DiiekTpryeckre U MAarHUTHbIE SIBJICHUS.
OnexkTpuzanus Tei. J[Ba poaa sIeKTpUUECKUX 3apsaoB. BzaumopeiicTBue

3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsOKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MEXKITY TEJIaMH).

Onekrpuueckoe mnoJie. Hanpsxk€HHOCTh 3iieKkTpudeckoro mnoisis. IlpuHnmn
CYyNEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenue aroma. IIpoBOIHHMKM W  JUPJCKTPUKU. 3aKOH  COXpAHEHUS
ANEKTPUUYECKOTO 3apsa.

ODJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
HcTtouHnKy MOCTOSIHHOTO ToKa. JIeMCTBUSL 3IEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIPsHKEHHE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE CONPOTHUBICHUE BEHIECTBA. 3aKkoH OMa
118 yyactka nenu. [locienoBarenbHOe U apauiesIbHOE COEAMHEHNE IPOBOIHUKOB.

PaGora ¥ MOIIHOCTH dJEKTpUYEecKoro Toka. 3akoH Jhxoyns—Jlenna.
DNeKTpUYECKUe enu U MOTPEOUTENH FIEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anmoneiicTBrE MOCTOSTHHBIX MATHUTOB. MarHuTHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HA4YeHWe Uil KU3HU Ha 3emiie. OnbIT
Opcrena. MarouTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMEHeHne 3IIEKTPOMArHUTOB
B TeXHHKE. JIeiCTBME MAarHUTHOTO TTOJIS1 HA POBOJAHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSIHHOTO  TOKa. [VICronb30BaHWE BIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apajnes. SABneHue sneKTpoMarHuTHOW MHAYKIUK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLUS TEL.
JIBa pona 3eKTpUYECKHUX 3apsAI0B U B3aUMOACHCTBUE 3aPSIAKECHHBIX TEI.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS MHYKIIHS.
3aKOH COXpaHEHHUS SIEKTPUUECKUX 3apAI0B.
[IpOBOHUKY ¥ AUBTIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUAM 3JIEKTPUUECKOTO TTOJIS.
M cTouyHMKN NOCTOAHHOTO TOKA.
JIeCTBHS DIIEKTPUUECKOIO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. I'a30BbIi1 pa3psa.
. I3mMepenune cuiibl Toka aMnepMeTpoM.
. 3MepeHnune 31eKTpUYEeCKOro HaNPsXKEHUS BOJIBTMETPOM.
. PeocTtat u Mara3uH CONpOTUBIICHUM.
. B3auMoiericTBHE MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTHU Pa3/ICJICHUS MTOJFOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmnbIT Opcrena.

MarauTHOE 1oJI€ TOKA. DJIEKTPOMArHuT.

JleficTBE MarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue siBACHUS 2JIEKTPOMArHUTHON MHTYKIIUH.

OmnbiThl Dapajes.

3aBUCUMOCTh HAMPABIICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUM €ro
BO3HHUKHOBCHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimel.

1.

o v &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITbl 1O HAONIOJIEHUIO DJIEKTPU3AlMKM  Tel MHIYKIUMEH U Tpu
CONPUKOCHOBEHHH.

UccnenoBanue AEUCTBHS AIEKTPUYECKOTO TOJII HA MPOBOJHMKHA U
JTUAJIEKTPUKU.

COopka u mpoBepKa padbOoThI ANEKTPUUECKON 1IETTH ITOCTOSTHHOTO TOKA.
N3MepeHue u peryIupoBaHue CUJTBI TOKA.

N3mepenue u peryampoBaHue HapsiHKeHUSI.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UIAYIIETO YE€pe3 pPE3UCTOpP, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJAHUKA OT €ro JJIMHBI, IUIONMAAU TOMEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUUA I[IPU  TOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Mg CWIbl TOKa IMPU MHapaJUIETbHOM COEIMHEHUU
pE3UCTOPOB.

Omnpenenenre padOThI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OrnpeneneHre MOUIHOCTH — AJIEKTPUYECKOTO TOKa, BBIACIAEMOW Ha
pe3ucrope.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA, UAYILETO Y€pe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

UccnenoBanrie MAarHUTHOTO B3aUMOJIECTBUSA MTOCTOSTHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB MPU UX 00BEUHEHUH
U pa3JIeJICHUH.

Uccnenosanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbBI  B3aWMOJICUCTBUSA
KaTyIIKH C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPABJIEHUS TOKA B KATYIIIKE.
N3yyenne neiCTBUSI MArHUTHOTO TOJISL HA MIPOBOJIHUK C TOKOM.



19. KoHcTpyHpoBaHue u u3yueHre paboThl AIEKTPOABUTATENS.

20. 3mepenue KIIJI anekTpoaBUTraTeibHON yCTaHOBKH.

21. OnBITBL MO UCCIAEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHONW WMHAYKIUU:
WCCIICIOBAHUE HW3MEHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJeHMSI.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOr0 JBH)KEHHA. PaBHOMEpHOE NPSMOJHMHEHHOE
newxeHue. HepaBHoMepHOe npsiMonMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOE TMpsiMOoiMHEHHOe naBmkeHue. CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBHXKEHUE TO OKpyx)HocTu. Ilepuon u yactora oOpamieHuUs.
JlunerHas 1 yrioBast CKOpocTu. LleHTpocTpeMUTENTBHOE YCKOPEHUE.

[lepBbiii 3ak0H HproToHa. Bropoit 3akon Herorona. Tpernii 3akoH HeroToHA.
[IprHIMT CyTIEPIIO3UIINH CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIBKEHUS, CHJIa
TPEHUS MTOKOSI, IPYTUE BUIbI TPEHHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
nageHus. J(Bwxkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamieHusi. MoOMeHT cuibl. L{eHTp TshkecTu.

Nmnynbec tena. Mi3menenne mmmysbea. UMmysibe cuitbl. 3aKOH COXPaHEHUs
UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa Cui TSKECTH, YNPYroCTH,
TpeHusi. CBsA3b dHEepruu u padoThl. [loTeHIManbHas 3Heprus Tea, MOJHATOTO Hall
NOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus CKaTtou NnpykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBMKEHUS Tea OTHOCUTEIBHO PAa3HBIX TEJ

OTCYETa.
2. CpaBHEHHME MNyTE€W M TPACKTOPUN IBHXKEHHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3MepeHne CKopoCTH U YCKOPEHHUSI PSAMOJIMHEMHOTO IBUKEHUS.
4. HccnenoBaHre NPU3HAKOB PABHOYCKOPEHHOTO ABUKEHUS.
Habmonenue nBryKeHUS Tema 1o OKPYKHOCTH.



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

HabutoieHne MexaHM4eCKHX SIBJICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBMKEHUU OTHOCHUTEIILHO
KaOuHeTa (PU3MKU.

3aBUCUMOCTh YCKOPEHMS Tella OT MACChI Tejla U JEHCTBYIOLIEH HAa HETO
CHJIBI.

HabitoieHue paBeHCTBa CUJI ITPU B3aUMOJICHCTBUM TEIL.

M3meHenue Beca Tella Ipu yCKOPEHHOM JBUKCHUM.

Ilepemaya umitynbca npy B3anMOJECUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH TPU B3aUMOACHCTBUY TEIL.

CoxpaHeHHe UMITYJIbCa ITPU HEYITPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMITyJIbCca IPU a0COIIOTHO YIIPYTrOM B3aUMOACHCTBUMU.
HaOntonenue peakTUBHOTO JIBUKECHHS.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHNYECKOM IHEPTUU IIPU JIBUKEHUH Teja M0 IeUCTBUEM
IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa sl pa3roHa U JaJbHEHUIIEro paBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUXKCHUS
[IapyKa MO HaKJIOHHOW ITOCKOCTH.

OnpeneneHrne yCKOpPeHHs Tena NHPHU PAaBHOYCKOPEHHOM JIBHOKEHHM I10
HAKJIOHHOU TUTIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH MYTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBXKEHHH 0Oe3
HAa4aJIbHOM CKOPOCTH IIyTH OTHOCATCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnepoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre K03 HUIIMEHTA TPEHUS CKOJBKEHHUSL.

Onpenenenue )KECTKOCTH MTPYKUHBI.

Onpenenenre paboThl CUIIBI TPEHUSI TPU PABHOMEPHOM JIBUYKEHUH TeJja Mo
TOPU30HTAJIBHON MOBEPXHOCTH.

Omnpenenennie pabOTHl CWJIBI  yOPYrocTH MpH  TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yueHune 3aK0Ha COXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexanndeckue KoJ1e0aHUA U BOJHBI.



Konebarensnoe nemkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIECOAHMI: TEPUOI,
4acTOTa, aMIUIATya. MaTteMaTuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPTUU MPU KOJIeOaTEeTLHOM JIBIXKCHHH.

3aryxatomue  kojeOanus.  BwiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BOJHBI. (CBoOMCTBA MEXaHMYECKMX BOJH. IIpogonbHbie W
MONEPEYHbIE  BOJHBL. [[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHndecKkue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenuwe koJjieO0aHWil Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Hab6nronenue BoIHYKICHHBIX KOJIEOAHUHN U Pe30HAHCA.
Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJIEIH).
HaObntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.
./Iaﬁopamopnbte pabomuel u onvimel.
1. OmpeneneHrie 4YacTOThl M TEpHOJA KoyieOaHMI  MaTeMaTHYEeCKOTrO
MasTHHKA.

2. OmpegeneHue 4acTOThI U EPUOJA KOJIEOAHUHN MPYKUHHOTO MAsITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TTepHOJIa KOJICOAHMH MOIBEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. HWccnemoBanue 3aBUCMMOCTH MEPHO/Ia KOJICOAaHUH NIPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. [IpoBepka He3aBUCHUMOCTH TepUOja KoJieOaHUM Tpy3a, MOJABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  MepHoJa  KoJaeOaHMit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3MmepeHue yckopeHusi CBOOOHOTO NaJCHHUS.

Pa3znen 10. DjiekTpoOMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  TMoJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AJEKTpOMarHuTHeIX BOJH. Illkanma siaekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3IEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.
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Jlabopamopuvie pabomul u onvimel.
1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIIBHOTO
TenedoHa.

Paznen 11. CBeToBBIE sIBJICHMS.

JlyueBass  mopens  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeiHoe
pactpoctpaneHue ceera. 3atMenust Connina u JIynsl. Otpaxenue ceera. [lmockoe
3€pKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBeta. [lonHoe BHyTpeHHee
OTpak€HHE CBeTa. VICMOnp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xop mydeit B mun3e. Ontudeckas cucrema (hoTtoarirapara, MUKPOCKOIIa
U Telieckorna. ['ma3 kak onrudeckas cucremMa. bim3opykocTs 1 JaabHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. /(ucniepcust cBeTa.

Hemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBera.

[Tonyuyenue n3zo0paxeHuit B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

OnTUYecKnii CBETOBOI.

Xox mydeid B coOUparoiei JIMH3e.

XoJ1 1yden B pacCeUBarOLIEH JIMH3E.

[Tonyuyenue n3o0paxeHut ¢ TOMOIIBIO JTUH3.

[Tpunnun nevictBus poroanmnapara, MUKPOCKOIIA M TEIECKOIIA.
10. Moxenb r1a3a.

11. Paznoxkenue 6eoro cBera B CIEKTp.
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12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXKCHHUS CBETOBOTO JIy4a OT yIJia
MaJCHMUS.

2. M3yueHwne xapakTepuCTHUK H300paKCHUS MPEMETa B INTOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTiia IPEIOMIJICHHS] CBETOBOTO JIy4a OT yria
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. Tlomyuyenue n3o0paxxeHUi ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHHSI M ONTHYCCKOM CHITBI COOMparomeit
JIH3BI.

6. OTBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CTIEKT.

7. OMNBITHI TIO BOCHPHUSTHIO I[BETA MPEIMETOB MPHU UX HAOIIOACHUHN Yepe3
[[BETOBBIE (DPUIIBTPBHI.



Pa3nen 12. KBanroBbie ABJICHUA.

Omneitel Pe3epdopna u mnanerapHas mojenb atoma. Mogenbs aroma bopa.
Wcnyckanue u norsiouieHue cBeta atoMoM. KBantel. JInHelyaThie CIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u raMma-uzinydeHusi. CTpoeHHe aTOMHOTO
anpa. Hykinonnas Mogenb aromMHoro siapa. M3ortombl.  PaanoakTuBHBIE
npeBpaitienus. [lepron nomxypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHUs 3aps0BOTO U MAaCcCOBOrO YHCEIL.
DHeprusi CBs3M aTOMHBIX siiep. CBsA3b Macchl M SHepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku suepruu ConHIa v 3BE3I.

SAnepnas sHepretuka. JleHMCTBUS paJMOAKTUBHBIX HW3JIYYEHUH Ha >KHUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3y4eHUs U TOTJIOIICHHUS.

2. CrnexTpsl pa3InyHbIX Fa30B.

3. CnekTp Bojopoa.

4. HaOmronenue TpexoB B kamepe Buibcona.

5. Pabota cuérunka MOHU3UPYIOMIUX U3TYUCHH.

6. Perucrparus u3aydeHus IPUPOTHBIX MHHEPAJIOB U TIPOIYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HabGnrogeHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB H3TYUCHHS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HDHEPTHM YACTUIIBI IO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue paanoakTuBHOTO (PoHA.

IHoBTOpUTEIHbHO-0000IAIOIIHIT MOLYJIb.

[ToBTOpUTENHEHO--0000IIAIONINI MOAYJIb MPEIHA3HAYEH I CUCTEMAaTHU3aIUN
1 000011IeHUs PEIMETHOTO COJICPKAHUS U OTbITA AEATEIbHOCTH, TPUOOPETEHHOTO
MpU HU3YYEHUU BCEro Kypca (U3MKH, a TaKXKe JJIs MOJATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMeHY MO (GU3HKe IJisi 0OyJaronuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipu m3y4eHUn TAHHOTO MOJYJISI PEaTU3yIOTCS M CUCTEMATU3UPYIOTCS BHUJIBI
JIeSTeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBaeTCs JOCTHIKEHNE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAYy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIICIOBaHUS
SBJICHUM TIPUPOABI M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBACHITH (pu3mdeckue
SBJICHUSI, TIPUMEHSIS TIOJyYCHHbIC 3HAHUWSA, pemaTh 3a7Ja4d, B TOM YHCIIEC
KaueCTBEHHBIC U AKCIIEPUMEHTAJILHBIC.

[TpuHIMNHATIEHO 1EATEIbHOCTHBIM XapakTep JaHHOTO pasjiena peain3yercs 3a
C4€T TOro, 4YTO 00YyYarOUIUECs BBITOJHSIOT 3aJaHusl, B KOTOPHIX UM MPEAJIaraeTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAacClO3HABaTh M HAYYHO OOBSICHATH
duznyeckue IBJICHUS B OKPY>KAIOIIEH MPUPOE U MOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbBIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SIBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MOIYYECHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4yHbIE€ OCHOBBI HamOoOJee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IIPAKTUUIECKOTO UCII0JIB30BAHNS PA3JIMYHbIX UCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
JHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHMs HAMpaBICHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yJIbTaTOB.

B pesynbTaTe uzydyeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEro o0pa3oBaHus

y oOyyaromierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAThI B
YacTH:

1) nIaTPHOTHYECKOT0 BOCIIMTAHMSI:

— MPOSIBIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(pu3HUECKON HayKU;

— IIEHHOCTHOE OTHOIIICHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpakIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(du3uKwy;

— OCO3HAHUE BAXXHOCTH MOPAIbHO--3TUYECKUX NPUHIMUIIOB B JACSATEIbHOCTU
YYEHOT0;

3) 3¢TeTHYeCKOr0 BOCIIMTAHMS:

— BOCIIPUSITUE ACTETHUYECKUX KavyeCTB (PU3NUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIEH COCTABJISIOLICH
KYJIBTYPBI;

— pa3BUTHE HAY4YHOU JHO003HATEILHOCTH, MHTEpEca K HCCIeI0BaTEIbCKOMN
NEeSTEeTbHOCTH,

5) dopvupoBaHusi  KYJbTYPbl 3[A0POBbSI MW  3MOLMOHAJBLHOIO
0J1aronosy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHOro o0pa3a KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOro IIOBEICHHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C JJIEKTPUUECKUM M TEIUIOBHIM OOOpYyJIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— chOpMUPOBAHHOCTb HaBbIKa peICKCUH, MPU3HAHKUE CBOETO MTpaBa Ha OIITUOKY
Y TaKOro K€ IpaBa y APyroro 4ejioBeKa;

6) TPyI0BOI0 BOCIIMTAHUSI:



e — AKTMBHOE YYaCTHE€ B PCIICHUM TMPAKTUYECKUX 3anad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3allii, TOpoJia, Kpas) TEXHOJOTHUYECKON U
COITMAJILHOM HAMPABICHHOCTH, TPEOYIOITUX B TOM YHCIIEC U QU3NUECKUX 3HAHUM;

e — HMHTEPEC K MPAKTHICCKOMY U3YUCHUIO TTPO(eCcCHii, CBSI3aHHBIX C (PU3UKOM;

e 7)3KOJIOTHYECKOI0 BOCIIMTAHMS

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
obylacTh OKpy>Kalollel cpeapl, IUIAHUPOBAaHUSA IIOCTYNKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHWE IJI00AJLHOIO XapakTepa JKOJIOTHYECKHX MpoOIeM M MyTed HX
pelieHus;

e 8) agmanTanmMu K HM3MEHSIOIMIMMCS YCJOBHUSIM COLUAJBbHON W NPHUPOTHOMN
cpenbl:

e — TOTPEOHOCTh BO B3aMMOJICHCTBUM TPH BBHIIIOJIHCHUU HCCIICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
JIPYTHUX;

e — TIOBBIIICHUE YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIESITCIIbHOCTD;

e —TOTPEeOHOCTH B (HOPMUPOBAHHMH HOBBIX 3HAHHM, B TOM YHUCiE (hOPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
(duzukwy;

e — IUTAHUPOBAHWE CBOETO PAa3BUTHUS B NPHOOPETEHUM HOBBIX (HU3UUYCCKHUX
3HAHMI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MIPUPOIbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUN;

e — OIICHKAa CBOUX JICUCTBHM C Y4YE€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METANPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHHS IPOrpaMMbI O GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuawmierocss OyayT chOpMUPOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONME TO3HABATEIIbHbIE YHUBEPCAIbHBIC YUCOHbIE ACHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBIC  ydeOHbIC  JEHCTBUS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

Ilo3naBaTeqbHBbIC YHHBEPCaIbHbIEC Y4eOHbIE NeHCTBHUA

Ba3oBble Jijornyeckue AeiicTBHA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM OOBEKTOB
(stBIIEHUN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIacCHU(PUKAIUN, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B pacCMaTpUBAEMBIX (paKTax,
JAHHBIX ¥ HAOJIOJCHUAX, OTHOCSIIUXCA K (PU3NYECKUM SBIICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3yUYEHUU (PUINUECKUX
SIBIICHUH U MIPOLIECCOB, JEJIaTh BBIBOJIBI C HCIIOJIB30BAaHUEM JEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHns yueOHON (pu3ndeckoil 3a1aun
(cpaBHEHME HECKOJIbKMX BapHAHTOB pEIIeHHs, BbIOOp Hauboiee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarejibCcKue AeiCTBUA.

UCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHUS;
IPOBOUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIyYEHHYIO B X0/I€ UCCIIETOBaHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh NPEANOJIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHSTH Pa3IMYHbIE METOJIbI, MHCTPYMEHTBI M 3alpOCHI TIPH MOUCKE U
orOope WHGPOPMAIMKM WIA JAHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAJBHYIO (OpPMY  TIPEICTABICHHUS
nHpoOpMaMu ¥ WLIIOCTPUPOBATh pelIaeMble 3aJadd  HECIIOKHBIMU
CXeMaMH, IrarpaMMaMu, HTHOHM rpadukoii 1 UX KOMOWHAITUSMH.

KomMMyHuKaTHBHBIC YyHUBEPCAJIbHbIC yYeOHbIE 1eHCTBUA:

B XOJIe OOCYXKIEHUs Yy4eOHOro marepuaia, pe3yibTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3aaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TeMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3aJa4d U TOJCpKAHUE
0J1aroKeIaTeIbHOCTH OOIICHUS,



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JIPYyTUX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;
myOJIMYHO NMPEACTABIATh PE3yIbTAaThl BBITOJHEHHOTO (PU3UUECKOTO OIMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCII0JIb30BaTh NPEUMYILECTBA KOMAaHIHON U UHAUBUILY ATbHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
no €€ JOCTHKEHHUIO: paclpeiessiaTh poyH, OOCYXIaThb IPOLECCH U
pe3yJbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJbTATa IO
CBOEMY HAIPABJICHUIO U KOOPJIMHUPYSI CBOU JEUCTBUA C APYTUMH YI€HAMU
KOMAaH/IbI;

OLIEHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOIECHCTBHUSL.

PerJISITI/IBHbIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranm3amnus:

BBISIBJISATH NMPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOIINUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYalbHOE, TPUHSATHE DELIEHUS B TpyMIe, MPUHATHE pelIeHUMN
TpYMION);

CaMOCTOATENBHO COCTABIISTH AITOPUTM PelIeHHs (PU3MUECKON 3a1auu UK
IUTAHAa MCCJICOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI pELICHUN;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIUOHATbHBIA HHTEJJICKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallUU U IIpejiaraTh Ij1aH €€ U3MEHECHUS,
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHIKEHHUS) pPE3yJbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(Gu3MYEeCKOro HMCCIEOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMi, YCTaHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIIU U YCIOBUSM;

CTaBUTb C€051 HA MECTO JPYroro 4ejJoBeKa B X0J1€ CIIOpa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIOro;



npU3HaBaTh CBOE MPABO Ha OIMIMOKY MPU peHIeHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

K xoHIy oOydenus B 7 KJacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh  TMOHATHS:  (PU3MYECKHE U XUMHUYECKHE  SIBJICHHUS,
HAOI0/ICHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperatHbleé COCTOSIHHS BelecTBa (TBEpHOE,
KUOKOE, Tra3000pa3HOE), MEXaHUYECKOE JBWXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPaeKTOpHs, PaBHOJACUCTBYIOIIAS
cwia,  gedopmauus  (ynpyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBiieHus (Aud@dysus, TEIIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEpPHOE  JIBIKCHHE, HHEpIus,
B3aMMOJICICTBHE TEJ, paBHOBECUE TBEPIBIX TEN C 3aKPEIJIEHHOW OCHIO
BpalleHus, nepeava JaBjIeHus TBEPAbIMUA TEJIaMU, )KUJIKOCTIMHU U Ta3aMu,
aTMoc(epHOe JaBlieHHE, IUIaBaHWE TeJ, MPEBpAIICHUs MEXaHUYECKOU
DHEPrUM) MO OMUCAHHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUYECKOE SBIICHHUE;

pacrno3HaBaThb NPOSIBJICHHE HU3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’)XalollleM MHUpE, B TOM 4ucie (pU3nUecKkue SsBICHUS B HPHUPOJE:
IpPUMEPHl ABW)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
npuposie, ACHCTBHE CHUIBI TPEHHs B TPHUPOJIEC W TEXHHUKE, BIIHUSHUE
aTMoc(epHOro JaBJICHHs Ha JKUBOW OpPTaHW3M, IUIaBaHUE PBIO, pblYyard B
TeJe YeJIOBEeKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33a]auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OTKCHIBaTh M3yUYEHHBIC CBOMCTBA TeNl U (U3MUYECKUE SBICHHUS, UCIIONIb3YS
dusznyeckre BeMMuuHbI (Macca, 00bEM, MIIOTHOCTH BEIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEJHS CKOPOCTb, CHJIa YNPYTOCTH, CUJIA TSHDKECTH, BEC TeJa,
CHWJIa TPEHHsI, AaBJeHHE (TBEPAOTO Tea, )KUIKOCTH, Ta3a), BRITATKUBAIOIAS
cujia, MexaHuueckas padoTa, MOUIHOCTb, IJI€UO CHJIbI, MOMEHT CHJIbI,
KOA(POUIUEHT TOJE3HOTO JCHCTBUS MEXAaHHU3MOB, KHHETHYECKas M
MOTEHIMATbHAST DHEpPrusl), TPU ONHUCAHWUU TMPABWIBHO TPAKTOBATh
bu3MYECKUI CMBICT HCTIONB3yEMBIX BETMYNH, UX 0003HAUYCHHUS U €IMHULIBI
¢uznyecKux BENUYUH, HAXOAUTh (HOPMYJBI, CBS3BIBAIOIIUE JAHHYIO
Gu3NYECKyl0 BEIMYHHY C JAPYTMMH BEJIWYUHAMH, CTPOUTH TIpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (HU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOKEHHs CUJl (BAOJb OJHOW MmpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUI0 paBHOBECHs phlyara (6J10Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHsS MEXAHUYECKOU
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKUE SIBJICHHUS, ITPOIIECCH M CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peuate pacy€THhIE 3amadud B 1—2 JIEUCTBUS, HCIIONB3YS 3aKOHBI H
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCJIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIIOBUE, TOJICTABIATh (DU3NUECKUE
BENTUYMHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JlaHHbIE, HEOOXOAUMBIC JJIS PEIICHUS 3a/1a4, OLICHUBATh PEATUCTUUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBath MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIHU
bu3MYEeCKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIJCISITH IPOBEPSIEMOE
MPEANoJoKeHre (TUTIOTE3Y ), Pa3IndaTh U MHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yJibTaT, HaXOJUTh OUIMOKH B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 1O HAOMIONECHUIO (UBHYECKUX SBJICHUA WITU
(bu3MUECKUX CBOMCTB Tel: (POPMYITUPOBATH MIPOBEPSEMBIE TIPETONOKECHNUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pY0BaHUSs, 3alMUCHIBATD XO/T
OmbITa U POPMYJIUPOBATH BHIBOJIBL;

BBITOJIHATh MPSIMBIE M3MEPEHHS] PACCTOSIHUS, BPEMEHHM, MACChl Tena,
o0béMa, CHUIBI W TEMIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (DU3NUECKON BEIMUUHBI OT
JIPYrol ¢ HCIOJb30BAaHUEM TNPSIMBIX HM3MEPEHHUH (3aBUCUMOCTU ITyTU
PaBHOMEPHO ABMXKYILIETOCS T€JIa OT BPEMEHHM JIBUKEHHUS TeJa, CUIIbl TPEHUS
CKOJIbKEHUsI OT Beca Teja, KadecTBa OOpaOOTKM MOBEPXHOCTEH Ten u
HE3aBUCHUMOCTH CHWJIbI TPEHUS OT IUIOLIAJN CONPUKOCHOBEHHUS TEJN, CHJIBI
YOPYTOCTH OT YJUTMHEHHS TPYKUHBI, BHITAIKUBAIONICH CUJIBI OT 00BhEMa
MOTPYKEHHOM YacCTU Teja U OT IUIOTHOCTU XKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TNIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
TJIaBaHUsS TeJ, YCIOBUN paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJIeIysl MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pEe3yNbTaThl TOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIWYMH B BHIE
NPEJIOKEHHBIX Ta0NUIl W TpaduKOB, JENaTh BBIBOJBI IO peE3yIbTaTaM
UCCIICIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MUECKHX BEIMYUH (TJIOTHOCTD
BEIIECTBA )XKUJIKOCTHU U TBEPAOTO TeJa, CHUJIa TPEHUS CKOJIBKECHUS, TaBJICHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, KO3(PPUIMEHT TMOJEe3HOr0  JCUCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIysl NPEIIOKEHHOW WHCTPYKUMHU: TMPH BBIMOJTHEHUU
U3MEpPEHU CcoOMpaTh JKCHEPUMEHTATbHYIO YCTAHOBKY W BBIYUCIATH
3HA4YE€HHE UCKOMOW BEJINYUHBI,

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYHbl, OapomeTp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh NPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
MOJIIUITHAKN, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIWYECKUN  TMpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  TNPUMEPHl  (HAXOIUTh  HH(OpPMAIMIO O  IPUMEPAX)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3UUECKUX 3HAHUW B TMOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Mpu oOparieHnu ¢ nmpudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHUS 37J0POBhs U COOMIOACHHUS HOPM
IKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM ® TYyTEM CPaBHCHHS Pa3IMYHBIX HCTOYHHUKOB BBIJCIATH
uHPOpPMAITNIO, KOTOpas SIBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCITOJI30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JAUTEpaTypy (pU3MUECKOro coliep:kaHus, CIPaBOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu MuTepHeT, BIajgeTh MNpUEMaMH KOHCIEKTHPOBAHHMS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManu (PU3NIECKOro COAEPKAHUS, B TOM



YuCIIe MyOJINYHO JeNIaTh KPaTKHE COOOIIEHUS O pe3yJIbTaTax MPOSKTOB WIIN
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaAaMOTHO HMCIOJIb30BaTh M3yYCHHBIN
MOHATUMHBIM ammapar Kypca (HU3HUKH, COMPOBOXKIATh BBICTYILJICHUE
MIPE3CHTAIEM;

IPU BBIMOJHEHUU YUYEOHBIX TPOCKTOB WM HCCICIOBAHUN pACTIPEICIIATh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJauyaMu,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIbHOCTh  TIPYNNbl,  BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoHIy oOydeHus B 8 kiiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCITI0JI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe TeNa, HACBIILIEHHBIH W HEHACHIIICHHBIM Map, BJIAXKHOCTb
BO3/JyXa, TeMIepaTypa, BHYTPEHHSS OSHEPrus, TEIUIOBOM JBUTATEb,
AIIEMEHTAPHBIN JJIEKTPUYECKHI 3apsijl, AIEKTPUUECKOE IOJ€, MPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE PACIIMPEHUE M CKaTHe, Terulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAauYMBAHUE, KAlIWJUIAPHBIE SIBJICHUS, HCIIAPEHHUE,
KOHJICHCAllMs, IJIaBJICHHUE, KpUCTAIU3auus (OTBEpJAEBAaHUE), KHUIICHHE,
Terionepeaaya (TerI0nNpPOBOHOCTb, KOHBEKIHS, U3ITy4YECHHE),
ANEKTPU3ALUs Tel, B3AUMOJICUCTBUE 3apA0B, JEHCTBHS AIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JECUCTBUE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIHS)
[0 ONHCAHUID WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh IMpPOSIBICHUE W3YYEHHBIX (U3UYECKUX SABICHHA B
OKpY’)XKalollleM MHUpE, B TOM uucie (PU3MUecKHe SBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSXKEHUWE U KalWUIApHbIE SBJICHUS B TPUPOJE,
KpUCTaJUIbl B Mpupojae, uzinydeHue CoiHua, 3amep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, dJIEKTPUUYECKUE
ABJICHUSI B aTMoc(epe, JIEKTPUUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE
noJie 3emiiu, Apei¢ MoII0COB, POJIb MATHUTHOTO TOJIS ISl AKU3HH Ha 3eMIIe,
NOJIIPHOE CHSHHME, NPH HITOM NEPEBOAUTH NPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJIEIATh CYILIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBIICHU;

OTKCHIBaTh M3yUEHHbIE CBOMCTBA TN M (PU3WYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHyTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, YJElbHAasl TEIUIOEMKOCTh BEIECTBA, YJAENIbHAs TEIUIoTa



TJIaBJICHUS, yJAeNbHAs TEIUIoTa MapooOpa3oBaHUs, yJAENbHAs TEIUIoTa
CropaHusi TOIUTMBA, KOA(MDQPUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM
MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1YXa, JIEKTPUUECKUN 3apsl, CUila
TOKA, DJEKTPUYECKOE HAINpPSIKEHUE, COIMPOTUBJIEHUE MPOBOIAHUKA,
yAEIbHOE COMPOTUBIIEHUE BEIIECTBA, pa00TAa U MOUTHOCTD AJIEKTPUUECKOTO
TOKa), TPU ONMHCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUH CMBICT
UCITOJIB3yEMbBIX BEJIMYWH, 0003HAYCHHS W €IUHUIIBI (PU3NUECKUX BEIMYHH,
HaXOJUTh (DOPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMYHUHY C
JIPYTUMHU BEIMYUHAMH, CTPOUTHh TpaduKyd HU3yHYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEINYNH;

XapakTepu30BaTh CBOWCTBA Tei, (U3WUYECKUE SBICHHUS U MPOIECCHI,
WCIMOJIb3ys OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KMHETUYECKOU TEOPUH
CTpOEHHUS BEIIECTBA, NMPUHIIUI CYNEPHO3UIUU ToJIe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa i yyacTKa IeMu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUS SHEPTUH, IPU 3TOM JIaBATh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKCHIBATh €r0 MATEMATUUECKOE BBIPAKECHUE;
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYalMil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUUECKUX
IaroB ¢ omopoil Ha 1—2 W3y4YEHHBIX CBOMCTBA (DU3WUYECKUX SIBICHUM,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacdy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIOJb3yS 3aKOHBI U
dbopmyIibl, CBA3BIBAIONINE (PU3MYECKHME BEJIUYMHBI: HA OCHOBE aHaIu3a
YCJIOBUSL 3a/1aud 3alUChIBATh KPAaTKOE YCIOBHE, BBIABISATH HEJOCTATOK
JAHHBIX JUJIST  pEIIeHHs] 3aJadd, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXoauMble JUisi €€ pelieHus, MPOBOJAUTH pPAcu€Thl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHue (HU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpPOOJEeMbl, KOTOpPhIE MOXHO PEHIUTh TPU TTOMOIIU
(bU3MYECKUX METOJOB, HCIOB3Yys OMHCAHUE WCCIECIOBAHUS, BBIJCISThH
MPOBEPSIEMOE  MPEIOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSIIKA
MPOBEICHUS UCCIEN0BAHUS, JIeJIaTh BHIBOIBI;

MPOBOAUTL OMBITHI 10 HAOMIOJCHUIO (U3WYECKUX SIBJICHUNA WU
(bU3nYECKUX CBOMCTB TeJ (KalWUISPHBIE SBJIICHUS, 3aBUCUMOCTh JTaBJICHUS
BO3MlyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH MPOIIecca OCTHIBAaHUS U
HarpeBaHusi MPU M3IYUYCHUM OT LBETAa H3Iydarouiedl (MOrJIoNaroIei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUIKOCTU U
IJIOIAAA €€ TOBEPXHOCTH, DJJEKTPU3alUMs Tel U B3aUMOJCIHCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MArHHUTOB,
BU3yaJN3alllsl MAarHUTHBIX TOJE€H MOCTOSHHBIX MAarHUTOB, JAEHCTBHS



MarHMTHOrO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
poBepseMble MPEANOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH XOJ1 OTbITAa U (DOPMYITUPOBATH BHIBO/IbI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CWUJIBI TOKa, HAMNPSIKEHUS C MCIOJIb30BAHHEM aHaJOTOBBIX
npuOOpOB M JATUYMKOB (PU3UYECKUX BEIUYHMH, CPAaBHUBATH PE3YJbTaThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJHOU (PU3UUYECKON BEJIMYUHBI OT
JIpPYro C HUCIOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHMKA OT €ro JUIMHBI, IUIOAAX IIOIEPEYHOIro
CEUEHHMSI U YACIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHUK, OT HANpsDKEHUS Ha  IMPOBOJHMKE,
UCCJIEIOBAHNE TOCIEAOBATENIBHOIO W IAPAJUIEIBHOTO  COEAUHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOUpaTh YCTaHOBKY M
BBINIOJIHATh W3MEPEHHUs], CIEAysd NPENJIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yabTaThl MOJTYYEHHOU 3aBUCUMOCTH B BUJI€ TaOIUI U rpauKOB, Je1aTh
BBIBO/IbI IO PE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOAUTH KOCBEHHBIE H3MEPEHHUS (PU3NUYECKUX BeIUYMH (yJlenbHas
TEIUIOEMKOCTh ~ BEIECTBAa, CONPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIaHUPOBATh W3MEPEHHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, Cleaysl NPeIIoKEHHON MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEUCTBUA HU3YYEHHbIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK DJIEKTPUYECKOM DHEPIHH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKHUE
MPEIOXPAHUTENH, FIEKTPOMATHUT, AIEKTPOJIBUTaTEIh TOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWCTBaX (PU3MUECKHUX SIBJICHUN U HEOOXOJHUMBbIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOMCTBA WM H3MEPUTEIIbHBIE
npuOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KHUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTrATEeb BHYTPEHHEro CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUYECKUX Ierned ¢
NOCJIEOBATEIbHBIM U NAPAJLIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3auyas
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;



NPUBOAUTh  NPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIPUMEpPax)
MPAKTUYECKOTO HWCIIOJIb30BaHMs (U3MYECKUX 3HAHUW B TTOBCETHEBHOU
JKU3HU I oOecriedeHrs 0€30MacHOCTH MPpU 0OpalleHuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOJIOJCHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpManmuu (U3UYECKOTO COACpXKAHUS B
WNuTepHeTe, Ha OCHOBE WMCIONIMXCS 3HAHUH © MyTEM CpPaBHCHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJIEISTH HHPOPMALIUIO, KOTOpas sSBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJHEHUN YUEOHBIX 3aJaHU HAYIHO--TIOMYJISIPHYIO
JIUTEPATypy (PU3NYECKOTO coliepKaHusl, CIIPABOYHBIE MaTepUAIIbl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpUEMAMH KOHCICKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
0000mas uHGOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COJICpKaHUsA, B TOM YKCIIE MyOIMYHO MPECTABIATh PE3YIbTaThl MPOCKTHOM
WA UCCIIEZIOBATEIBCKOM NEATEIBHOCTH, IIPU 3TOM IPaMOTHO MCIIOIb30BAaTh
U3YUYEHHBIM TMOHATUUHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUICHUE TTPE3CHTAIINCH;

IpU  BBHITIOJHEHWH YYEOHBIX TPOEKTOB M UCCICIOBAHUNA (PU3UUECKHUX
MPOIIECCOB paclpeeNiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MTOCTABJICHHBIMU 3a/1a4aMHM, CJCAWTH 3a BHINIOJHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHHBATh COOCTBEHHBIM BKJIaJ B
NeSATEeILHOCTh TPYMIIbI, BHICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHIy 00ydeHus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

WCIIOJIB30BaTh TOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHasi ToOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHUUYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, IJlacTUYeCKas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJTbHO30PKOCTb,
CHIEKTPBI UCITYCKaHUS W TOTJIONIEHUs, anbda-, 0eTa- U raMmMa-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

paznuyaTh SIBJICHUS (paBHOMEpPHOE M HEpPABHOMEPHOE MPSMOJIMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOIHOE
naJIcHUE Tell, PABHOMEPHOE JBUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABM)KEHUE, KOoJeOaTelabHOE IBMKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBMKEHUE, OTPAKEHUE
3BYyKa, MPSMOJIMHEHMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iiokeHue 0eIoro cBeTa B
CHEKTp M CJOKEHHE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs1 PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOKMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UMYECKUX  SBJICHUHA B
OKpyXarolieM Mupe (B TOM 4YHuCle (PU3UYECKHE SIBICHHUS B MPHUPOJE:
IPUIUBBI U OTIUBHI, IBIKEeHUE TuTaHeT COMTHEYHON CUCTEMBI, PEaKTUBHOE
JBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHHUE, CEMCMUYECKHUE BOJIHBL, I[yHaMH, 53XO0, I[BeTa TeJ,
ONTUYECKUE SIBICHUSA B MPHUPOJAE, OMOJIOrMUECKOe JEUCTBHUE BUIMMOIO,
yabTPadUOIECTOBOTO W  PEHTICHOBCKOTO M3TyYEHHUH, €CTECTBEHHBIM
PaaMOAKTUBHBIN ()OH, KOCMUYECKHE Jy4Yd, PaJHMOAKTUBHOE H3Iy4YEHUE
IPUPOJIHBIX MHHEPAIOB, JEHCTBHE pPAJMOAKTUBHBIX W3IIyYCHUH Ha
OpPraHu3M 4YeJIOBEKa), MpH ATOM MEpPEBOAUTH MPAKTHUUYECKYIO 3a/Jauy B
y4eOHYI0, BBIJCNSATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3UUYECKUX
SIBJICHU;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YSI
dusznyeckne BENTWYHMHBI (CpPEOHSIEI W MTHOBEHHAas CKOPOCTh Tela MpH
HEPaBHOMEPHOM JIBUKEHHUH, YCKOpPEHHE, MepeMelleHue, MyTb, YIJIoBas
CKOpOCTb, CHJIa TPEHHUS, CWJIa YIPYTrOCTH, CUJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJbC Tela, WMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAIbHAS SHEPIus Tena,
NOJHITOrO0 HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAS HSHEPrusl CKaToh
NpY>KUHBI, KHHETHYECKasl SHEPIHsl, OJTHAsi MEXaHUYeCKasi SHEPrusi, epruo]
U 4YacToTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTeldb MPEJIOMJICHUSI Cpeibl), IpPU OMHCAHUU
NPAaBWJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYHH,
0003HaYeHUsI W €IUHMIBl (U3MYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYUMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULIMM CHJI, NPUHIUMI OTHOCUTEIbHOCTH ['amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpPAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOMICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a9 (OMUPAIONTUECS Ha CUCTEMY U3 2—3 YpaBHEHUH),
UCIIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLINE (PU3NUECKUE BEIUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 33J1a4M 3alIUChIBATh KPATKOE YCIOBUE, BBISBIIATH
HEJOCTAIONINE UM U30bITOYHBIE JaHHbBIE, BBIOMPATh 3aKOHBI U (YOPMYIIBI,
HEOOXOUMbIC N7l PEIICHUs, TMPOBOJUTH pacuéThl U  OICHUBAThH
PEATHCTUYHOCTH TOJTYYEHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;
pacrno3HaBaTh MpPOOJEMBbl, KOTOpPHIE MOXHO pPEIIUTh MpPU I[OMOLIU
($u3NYECKUX METO/OB, HCIOJIb3Yysl ONUCAHHE HCCIEIOBaHUS, BBIIACIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHUSI  MCCIEAOBAHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
¢u3nyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXPaHEHHUsI HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSIMOIMHEWHOE pacpoCTpaHeHHE CBETa,
pasioxkeHue Oeloro cBeTra B CIEKTP, U3yUYEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHsl MpeaMera B coOuparomien
JuH3e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENILHO  COOMpaTh YCTaHOBKY M3 HM30BITOYHOro Habopa
000py10BaHUs, OMUCHIBATH XOJI ONBITA U €r0 PE3yJIbTaThl, (HOPMYIUPOBAThH
BBIBO/IbI;

MPOBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpellHee 3HAaYeHUE U3MepseMoil BeaMYMHbl ((POKYCHOE pacCTOSIHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHoco0a H3MEpPEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTbD ITyTH OT BPEMEHHU IPU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadJalbHOM CKOpPOCTH, TMepHoja
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJMHBl HUTH, 3aBUCHUMOCTH
yria OTpakK€HHUs CBETa OT yrja MaJeHus U yria MPEeJIoMJIeHUs OT YIJa
NaJieHus): TUIAaHUPOBATh MCCIEAOBAHUE, CAMOCTOSITENIbHO COOHMpaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYyUYEHHOM 3aBUCHUMOCTH
bU3MYeCKuX BEIWYHH B BHUAC TaOJWI] U TpadUKOB, IEJIaTh BBIBOIBI IO
pe3yybTaTtaM MCCIIeI0BaHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3MUYECKUX BEIWYUH (CpeIHSA
CKOpPOCTh U YCKOPEHHE TeJIa IPH PAaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHE
CBOOOJHOTO TMaJieHusl, >KECTKOCTh MPYXUHBL, KOIPPHUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4ecKass paboTa M MOIIHOCTh, YacTOTa U TEpPUOJ
KOJIe0aHUN MaTeMaTH4eCKOro W TPY)KHHHOTO MAasTHHKOB, ONTHYECKas
Cliia CcOOHMparIeld JUH3bI, pPaJUOAKTUBHBIA (OH): ITUIAHUPOBATH
U3MEpEeHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOTHSTH
U3MEpEHHS, CIeAysl MPEANOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAUCHHE
BEJIMUMHBI 1 aHAJTU3WPOBATH MOYYCHHBIE PE3YJIbTAaThl C YUYETOM 3a/1aHHOM
NOTPEIIHOCTH U3MEPEHMUI;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPHU3HAKKM M3YyUYEHHBIX (PU3NYECKUX MOJEICH:
MaTepuajgbHas TOYKa, abCOMIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JTUH3a, IJIaHeTapHask MOJIeNIb aTOMa, HyKJIOHHAsI MOJIENb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyUYECHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, MEpHUCKOI, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, KaMepa BuiabcoHa), HUCHONB3yS 3HAHHUS O
CBOMCTBaX (PU3UYECKMX SBJICHUA MW  HEOOXOAuMbIEe  (PU3NUYECKHE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMaTUYHBIC PUCYHKH M3YUEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPU
pelIeHNN  Yy4eOHO--TIPAaKTUYECKUX 3a]lad, ONTUYECKHE CXEMbI JUIA
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M cCOOMparoLIei JIUH3E;
NPUBOJNTh  TNPUMEpPHl  (HAXOOWTh  WH(POpPMAIMIO O  IPUMEPax)
PAKTHYECKOTO HWCIHOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpaIlleHuH ¢ MpudopamMu M
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 30POBbsI U COOTIOICHUST HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY KalOLEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUECKOTO COJEpKAHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBINA 3aMpoc, HAXOAUTh
MyTH OMPEeNICHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMAaIK Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIOJIb30BaTh MPHU BBIMIOJHEHUN YUEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO
JUTEpaTypy (pU3MUecKoro cosep:kaHus, CIPaBOYHbIE MATEPUAIIBI, PECYPCHI
cetu UMuTepHer, BnajeTh NpuéMaMH KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIEHUS HAa OCHOBE
uHpOpMaIUU W3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOIO COJIEp KaHMS,
myOJIMYHO TPEACTABIATh PE3YIbTAThl MPOSKTHON MM HCCIIEA0BATEIBCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar Hu3ydyaeMoro pasjena (U3UKA U COMPOBOXKIATH
BBICTYIUICHUE Tpe3eHTalMell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Koutpoabnbie | IIpakTnyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypcsl
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MHpa
bubmuorexa [JOK
11 o - 2
VISHIKA 7 HAYKa 0 TpHpOAe https://m.edso0.ru/7f416194
bu6mmorexa [IOK
https://m.edso0.ru/7f416194
1.2 ®uznyecKue BeITNUNHBI 2 1 [Mudposas nadbopatopus
1o ¢usuke
(yueHudeckas)
b K
13 EcTtecTBeHHOHAYUYHBINH METO/]] TO3HAHUS 2 1 ht?[if/l;lr(r)].T: df(l)gr(t?ﬂ £416194
Hroro no paznery 6

Pa3neun 2. [lepBoHayaibHbIe CBeIEHNUSI 0 CTPOCHHHU BellleCcTBa

bubmuoreka [JOK
https://m.edso0.ru/7f416194
2.1 CrpoeHue BeliecTsa 1 [Mudposas nadboparopust
o ¢pu3nKe
(yueHuugeckas)

JIBr>keHMEe ¥ B3aNMOJICHCTBHE YaCTHI] Bbu6nmuoreka [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194

2.2

bub6mmoreka [IOK

2.3 A 2
TPETATHDIC COCTOAMITE BEMecTba https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny 5
Pa3nen 3. /IBU:KeHHe ¥ B3aMMOAelCTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CRAHICCIOT ABIDRCHIE https://m.edso0.ru/7f416194
Bu6muoreka [JOK
3.2 Hne , Macca, 110 4
HEpIuL, M HHIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Buns! cun 14 [Mudposas nadbopaTopus
o ¢usnke
(yueHnueckas)
Htoro no pazaeny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, s KMIAKOCTell U ra3oB
bu6nmoreka [JOK
. https://m.edso0.ru/7f416194
Hasnenue. [lepenava naBiaeHus TBEPIBIMU
4.1 3 [Mudposas nadbopaTopus
TEJaMH, KHUJIKOCTSIMHU U Ta3aMH
1o ¢usuke
(yueHudeckas)
bu6mmorexa [IOK
https://m.edso0.ru/7f416194
4.2 JaBneHue »XuJIKOCTH 5 [Mudposas nadboparopust
o ¢pu3nKe
(yueHmueckas)
bubmuorexa [JOK
https://m.edsoo.ru/7f416194
4.3 ATMOC(EepHOE TaBJIeHUE 6 [Mudposas madboparopust

1o ¢usuke
(yueHnueckas)



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JlelicTBrE KUIKOCTH U ra3a HA IOTPYKEHHOE

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

4.4 7 3 [udposas nadboparopust
B HUX TEJIO
o Gpu3nKe
(yueHuueckas)
Hroro no pazneny 21
Pa3zjnen 5. PaGoTra m MOIIHOCTH. DHeprus
bu6mmoteka [IOK
5.1 Pa6 3 1
ADOTA H MOTHHOCTE https://m.eds00.ru/7f416194
bubmuorexa [JOK
https://m.edsoo.ru/7f416194
06 it HaO
5.2 [IpocTsie MeXaHU3MBI ) 1 PAsOBATEILHPIIT HAbOP
M0 MEXaHHKeE,
MEXaTPOHUKE U
POOOTOTEXHUKE
bu6mmoreka [IOK
: M 4 1
53 CXAITCCKAL SHEPTIA https://m.edsoo.ru/7f416194
Hroro no paznemny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HanmMeHoBaHMe pa3/e/ioB M TeM nu@poBbIe
Ne i/ P Konrpoabubie | IIpakruyeckue (wpp )
NMPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TenjioBble ABJICHUSA
bubnuorexa [IOK
11 C i 7
TPOCHHE H cBOHCTRA Betllectra https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce
12 TennoBbie POIECCHI 21 1 5 udposas maboparopus
1o ¢usuke
(yueHundeckast)
Hroro mo paznery 28
Pa3nen 2. JnekTpuyecKkue 1 MATHUTHBIE SIBJICHUS
bubmmoteka IIOK
5 3 https://m.edsoo.ru/7f4181ce
91 J'IeI(TpI/ILIeCKI/I? 3apsbl. 3apsHKEHHBIE Tena 7 1 121 [ I BORE e
U UX B3aHMO/ICHCTBHE
1o ¢pusnKe
(yueHunueckas)
bubnmnorexa LIOK
https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSTHHBIH IIEKTPUICCKHI TOK 20 1 7 Hudposas nabopartopus
o ¢uzuke
(yuenmnueckas)
2.3 MarsuTtHsbIe SIBICHUS 6 1 15 bubmorexa [OK

https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

udposas maboparopust
1o GpusuKe

(yuenmnueckas)
bu6mmoreka [IOK
24 MEKTPOMATHHTHA HHAYKI 4 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5



https://m.edsoo.ru/7f4181ce

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/ P Konrpoabubie | IIpakruyeckue (wpp )
NMPOrpamMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. Mexannueckue sABJICHUSA
bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
Hudposas nabopatopus
1o ¢usuke
11 MexaHnu4eckoe TBUKEHUE U CIIOCOOBI €T 10 1 (yueHuueckas),
' OIHMCaHUA O6pa3zoBaTebHbIH
Ha0Oop MO MEXaHUKE,
MEXaTPOHHKE U
pOOOTOTEXHHUKE,
HOYTOYK, MDY
bubmmoteka IIOK
https://m.edsoo.ru/7f41a4a6
12 B3aumoneiictBue Ten 20 1 3 Hudposas nabopatopus
o ¢uzuke
(yueHunueckas)
bu6nunoteka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHPI Coxpaneiui https://m.edsoo.ru/7f41a4a6
Hroro o pasnery 40
Pa3nen 2. MexaHu4ecKue KoJieOaHUSI U BOJHBI
2.1 Mexanuueckue KoneOaHus 7 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

udposas maboparopust
1o GpusnKe
(yuenmnueckas),
OO6pa3oBarenbHBIA
Ha0op 10 MEXaHHKeE,
MEXaTPOHUKE U

pOOOTOTEXHHUKE,
HOYTOyK, MDY
bubnnorexa [JOK
22 Mexaiieckie BOIHEL 3ByK 8 https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 15

Pa3nes 3. DileKTPOMAarHUTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJTHBI

31 DIIeKTPOMArHUTHOE TOJIE U 5 bubmuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 6
Pasnen 4. CBeToBbIE sIBJIEHUSA
4.1 3aK0HBI PaCIPOCTPAHCHUS CBETA 6 bubmorexa [IOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hudposas nabopatopus
o Gpu3uKe
4.2 JIuH3BI ¥ ONITHYECKHE MPUOOPHI 6 ¢
(yueHudeckas),
OO6pazoBarenbHBIN

Habop 10 MEXaHHKe,
MEXaTPOHUKE U



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

pPOOOTOTEXHHUKE,
HOYTOYK, MDY

bu6mmoreka [IOK

4.3 P 0 3 2
ASHIOAEIHIE DETIOTO CRETA B CHCEKTP https://m eds00.ru/7f41a426
Hroro no pazaeny 15
Pasjnen 5. KBanToBble siBj1eHUA
bubnuorexa [IOK
51 n 4 1
CITyCKaHUE U TOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
udposas madoparopus
no puzuke
YeHn4ecKas),
5.2 CrtpoeHue aTOMHOTO A1pa 6 1 v ) .
O06pa3oBaTenbHBI
Ha0Op M0 MEXaHHUKE,
MEXaTpPOHUKE U
pOOOTOTEXHHUKE,
HOYTOYK, MDY
bu6nmmotexka [IOK
: A 7 1
>3 FICPHBIC peatdiod https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [ToBTOpuTEIHHO-00001IAI0IIMIT MOTYJIb
6.1 [ToBTOpenue n 06001IEHNE COAEePIKAHUSL 9 5 bub6muoreka [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» ®usuka, 7 knace/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
0TBETCTBEHHOCTHIO «/I[PODA»; AxunonepHoe o0OmectBo «M31arenscTBo
«IIpocsemenne»

» dusuka, 8 knacc/ [lepeimkua A.B., O611eCcTBO ¢ OrpaHUYCHHOM
0TBeTCTBEHHOCTHIO «[[PODA»; AkionepHoe ob1mectBo «3narenscTBo
«IIpocsermienne»

» ®usuka, 9 kinace/ [epeimkua A.B., I'ytauk E.M., O611ecTBo ¢ orpaHUYeHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe o61mectBo «M3narenbcTBo

«IIpocseienne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

Kabapaun O.®D., Opnos B.A., OBenunk J.E. u ap. [lox pegakuueii [lunckoro
A.A., Kabapauna O.®. ®usuka (yriryoseHHbiil ypoBenb).M «lIpocBemnienue
2017;

Cremanosa I'.H. C6opnuK BonipocoB u 3a1a4 1o ¢usuke, 10-11. C-TIlerepOypr
«CTIT HIKOJIA» 2015;

Yrnyonennoe uzyuenue pusuku B 10 - 11 kimaccax: Ku. gist yuurens/ O.O.
Kabapnun, C.1. Kabapauna, B.A. OpnoB u ap.; [log pen. O.®. Kadapauna, B.A.

OpnoBa. — M.: IIpocsemenue, 2014.



MATEPUAJIBHO-TEXHUYECKOE OBEUIIEYEHHUE

O6opynoBaHue 1IeHTpa 00pa30BaHUsI €CTECTBEHHO-HAYUYHON U TEXHOJIOTMYECKON
HanpaBieHHocTel « Touka poctay: [ludpoas mabopaTopus mo Gpusuke
(yuenuueckas), OOpa3zoBaTenbHbII HA0Op M0 MEXaHUKE, MEXaTPOHUKE U

poboToTexHuke, HOyTOyK, MOY

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

http://www.elkin52.narod.ru - «3aanmarensHas Gpu3rKa B BOPOCAX M OTBETAXY.
OueHb MHTEPECHBIN U KPACOUHBIN CAalT, HA KOTOPOM Bbl HAUJETE THICSIYM OTBETOB
Ha THICSYU BOIIPOCOB OTHOCHUTENBHO PA3IMYHBIX TPUPOIHBIX SIBICHUM, a TAKKE
3aHUMATENIbHBIE OMBITHI U TECTHI IO (PU3HUKE.

http://physics.nad.ru/physics.htm - «®u3rka B aHUManusIxX». 31eCh B
aHUMAalLMOHHOU (hopMe MpeacTaBIEHbI pa3aeibl GU3NKU: ONTHKA, MEXaHUKa,
TepPMOJMHAMUKA (C TEKCTOBBIMU MOSICHEHUSIMU) U 1.

SIKnacc. Pexxum moctyma: https://www.yaklass.ru/

Uchi.ru. Pexxum moctyma: https://uchi.ru/

®doxchopa. Pexxum goctyna: https://foxford.ru/

®I'BHY "®UIIN". Pexxum noctyma: https://fipi.ru/


http://www.elkin52.narod.ru/
http://physics.nad.ru/physics.htm
http://www.yaklass.ru/




